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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOr0 YpOBHS HAa YPOBHE CPEAHETO OOIIETo
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE ITOJIOKEHUN U TPeOOBAHUMN K pe3yJibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MporpamMmsl, npeacTaBieHHbIX B PI'OC
COO, a Ttaxxe c yu€toMm ¢enepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMK IIpenojaBanus yueOHoro npeaMera «Ousuka» B 00pa30oBaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOyvaromuxcs 10—-11 kiaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM YypOBHE HAa OCHOBE CHUCTEMHO-
NesTeNIbHOCTHOrO  moaxoxaa. llporpamma 1o  (uU3uMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMBbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yIbTaTaM 00yUYEHHS, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peanu3aluyu  MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LENH HW3YYECHHS
(U3MKH HA YpOBHE CpeAHET0 OO0LIEro 00pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTaTh
OCBOEHHUSl Kypca (DPM3HMKH: JMYHOCTHBIE, METANpEeAMETHbIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIC pE3yJbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM UYHMCJI€ MPEAMETHBIE PE3YJIbTATHI 10 rojiaM 00yUEHUS;

e conepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3rka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyHas B
KauecTBe ydyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (usukm —
CUCTEMOOOpa3yIoMiA 111  €CTEeCTBEHHO-HAYYHBIX Y4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOIIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueil U acTpPOHOMHUECH.
Hcnonb3oBaHne M aKTUBHOE MpPUMEHEHHE (U3MUECKMX 3HAHUM OmpenesisieT
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJOTUHA B cdepe SHEepreTHKH,
TPaHCIOPTa, OCBOEHUsI KOCMOCA, MOJIyYEHHUSI HOBBIX MaTEPUAJIOB C 3aJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0OydYarolmuxcsi, B
(¢opMupoBaHHE yMEHHH TNPUMEHATh HAY4YHBIM METOJA TO3HAHUS IMpH
BBITIOJTHEHUH UMHU y4€OHBIX HCCIIE0BaHUM.



B ocHOBy Kypca (Qu3uku Il YPOBHSI CPEOHEr0o OOIIero o0pa3oBaHUsA
IOJIOKEH PsIi WA, KOTOpbIE MOYKHO paccMaTpuBaTh KaK IPUHLHUIBI €ro
MTOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SABISIETCS JOTMYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3iesioB (PU3UKHU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoesn cenepanuszayuu. B cooTBeTCTBUM € HEWl MaTepuan Kypca (U3HKH
o0beMHEH BOKPYr (u3MUecKHX Teopuil. Bemymmm B Kypce sBIsSeTCS
(dopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJIe.

Hoesn eymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHANIa (PU3HUYECKON HAyKHU, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPOoOIeMaMu.

Hoesa npuxnaownoti Hanpasenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKMX M TEXHOJIOTMUECKHUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs MOCPEIACTBOM BBEIECHUS SJIEMEHTOB
COJIEp’KaHUs, MOCBSIIEHHBIX SKOJIOIMUECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PA3BUTUEM TEXHUKHU U TEXHOJOTHH, a Takke 00CYKICHUS
npoOJjeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUS M SKOJOTMYECKOH
0€30MacHOCTH.

Crep’HEBbIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus ABISAOTCS Guznueckue Teopuu (HGopMUpOBaHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKOM TEeOpUH, poiiu (PyHIAMEHTAIbHBIX 3aKOHOB
YW TPUHIMIOB B COBPEMEHHBIX NPEIACTABICHUAX O MPHUPOJAC, TPaHHUIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAHHUS €CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIICCCOB).

CucTeMHO-eSTeIbHOCTHBIA TOJIX0J B Kypce (U3MKH peanu3yercs
NpekXIe BCEro 3a CYET OpraHu3alud SKCHEPUMEHTANbHON NeATeIbHOCTH
obOyuaromuxcs. [l 6a30Boro ypoBHsI Kypca (PU3MKH — ATO HMCIOJIH30BAHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOphle B Mporpamme 10 (HU3UKe OOBEIMHEHBI B OOIIMHA CIMCOK
YUEHHYECKUX MpPaKTUUYEeCKUX paboT. BeineneHne B yKa3aHHOM II€peYHE
71a00paTOPHBIX PadbOT, MPOBOAUMBIX [l KOHTPOJIS U OLEHKH, OCYIIECTBIISIETCS
ydyacTHUKaMu  0Opa30oBaTeNbHOTO TMpolLecca HUCXOIs U3  OCOOEHHOCTEH
IUTAHUPOBAHUS W OCHallleHus KaOuHera ¢usuku. IIpu sTom obecneunBaeTcs
OBJIaJIcHHE OOYyYaIOIUMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,



UCCJIeIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MIOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonpimoe BHMMaHWE YIEISETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3amad. [Ipu sTOM Ju1st pacd€THBIX 33724 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO
3alaHHOM  (PM3UYECKOM MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, Tak U UHTErpupys
3HaHWS W3 pa3HBIX paszaenoB. J[1g KavdeCTBEHHBIX 3a1ad MPHUOPUTETOM
SBJISIFOTCS  3a7aHUsl Ha OOBSICHECHUE TMPOTCKAHUS (PU3UUYECKUX SIBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolue BpIOOpa GU3HMIECKOW MOJIETH
JUTSI CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUUYECKOMY oOO0ecleueHno ydeOHOoro mpoiiecca 0a30BbIi ypOBEHb Kypca
GU3UKM Ha YpPOBHE CpeAHEro oOuiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOTO KabuHeTa (PU3KUKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Iukia. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTOpHOE OOOPYIOBAaHUE JIJISI BBHIMOIHEHUS
yKa3aHHBIX B TpOrpaMMe 10 (PHU3WKE YICHHUCCKUX TMPAKTHICCKUX DPAOOT U
JIEMOHCTPAIIMOHHOE 000pY/T0OBAHHE.

JlemoHCTpaninoHHOEe 000py/0oBaHue (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH M 00€CIeYrMBaeT MOCTaHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe 10 (PU3MKE KIFOYEBBIX JEMOHCTpAIUi s
HCCIICAOBAHKUS HW3Y4YaeMbIX SBJICHUH W  TMPOIECCOB, OHMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGoparopHoe oOOpyIOBaHHE I YYEHHUCCKHUX MPAKTHUUECKUX padoT
dbopmupyeTCcsl B BUJIE TEMAaTUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydYarommxcs. TeMaTHYecKhe KOMIIICKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

e (opMupoBaHue HMHTEpeca W CTPEMJICHHUS OOYYArONIMXCS K HAyIHOMY
W3YYCHHUIO MPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJACTABICHUN O HAYYHOM METOJe TMO3HaHUS W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3yUCHHSI
OCHOB CTPOCHHS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;



(opMupoBaHne yMEHUH OOBACHATH SBIECHHUS C HCIOJIb30BAaHUEM
(u3nyecKuXx 3HAaHUN U HAYYHBIX JI0Ka3aTEIbCTB;

(dopMupoBaHrEe TMPEICTaBICHUA O poin (PU3UKHU AJIA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

JlocTkeHre TUX 1eliel 00ecneynBaeTCsl pEIeHHEeM CIEYIONIUX 3a1a4 B
npoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npuoOpeTeHWe  CUCTEMbl  3HaHMW 00  o0mux  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIIOYAas  MEXaHHUKY,
MOJICKYJIIPHYIO (U3HKY, JJICKTPOAWHAMHUKY, KBAHTOBYIO (HU3UKY H
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHWE YMEHUW TPUMEHSATH TEOPETUUECKHE 3HAHUA IS
0ObsICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl THPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUsl Pa3jIMYHbIX 337a4 C SBHO 3aJaHHOU
du3nuecKkoil MoJIeNbIo, 3a7ad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3nanue GuU3NUeCcKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;
MOHUMAaHUE (PUBHYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOIECCOB, HUX BIUAHUS Ha
OKPYXKarUIyIO Cpeay;

OBJIQJICHUE METOJIJaMH CaMOCTOSITEIIbHOTO INIAHUPOBAHUS U MPOBEICHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HHHOpMaInH,
OTpEeICNICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3/IaHUuE yCJIOBUI JUISt pa3BUTHUS yMEHUM MIPOCKTHO-
MCCIIEIOBATEIILCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE CPEIHEr0 OOIIETO
obOpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEEINIO).

[Ipenyaraemeiii B mporpamMme 1o (U3MKe MEpedeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAaHHBIM, YUYUTEIh JElacT BBIOOP
MPOBECHHS J1abOpaTOPHBIX PabOT M OMBITOB C YYETOM WHIWBHIYATHHBIX
0ocoOeHHoCTe| oOy4Jarouuxcs.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupoje. Hayunbsle METOABI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp »KkcrepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHMS TMPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonennpoBanue puU3NYECKUX SIBICHUN U npoueccoB. HayuHble runoTessl.
duzuyeckue 3aKOHbI M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢pu3uku B OPMUPOBAHUN COBPEMEHHON HAy4YHOUH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSAMOJIMHENHOE ABMXeHHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U IEepEeMEIICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuueitnoe nBuxeHue. JIBIKEHHWE MaTEPUAIBHOM TOYKH TIO
OKPY>KHOCTH C TMOCTOSIHHOW 10 MOJYJII0 CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTUHEHHas ckopocTh. Ilepuon m yactrora oOpamieHus. LleHTpocTpemMuTeabHOE
YCKOpPEHHUE.

TexHuyeckre yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEeaayn.

Jlemoncmpayuu

Mojenb CHUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTePUCTHUK JBUKCHMUS.

[IpeobpazoBanue ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tamenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPHU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Hanpasnenue CKOpoCcTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyenne HEpPAaBHOMEPHOTO JABWKEHHS C  LEIBIO  ONpPEIEICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXKAY NyTSAMH, NMPONUIACHHBIMU TEIOM 3a
IIOCJIEIOBATEIBHBIEC PABHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenvbHOCcTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. IlpuHumn cynepno3uuuu cwi. BTopoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tpernit 3akoH Herootona i
MaTe€pUaAIbHBIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuna Tskectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUA, KaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuia TpeHHs CKOJIbXKEHUsI U cujia TpeHus nokos. Koagpuument
TpeHusi. Cuia CONpOTUBIICHMS NPU JBUKEHUU Tela B )KUJIKOCTH WM rase.

[locTynarenbHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHusd. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCcTpOMCTBA M IPAKTMYECKOE NPUMEHEHME: MOIIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CrioxeHune Chil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U NTAJICHUH.



CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIHH.

UccnenoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJIA, HMEIOIIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus ¢ mMmexanuke

Hmmynbc MaTepHallbHOM TOYKM (Tena), CUCTEMbl MAaTEPUAJIbHBIX TOYEK.

Nmnynbe cuiibl M1 U3BMEHEHUE MMITyJIbCa Tejla. 3aKOH COXPAHEHUsI MMITYJIbCa.
PeakTuBHOE OBMKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HM3MEHEHUU
KHHETHYECKOW SHEPTUH.

[ToTrennmanbHas DHEPIHUA. [ToTeHnmansHas SHEPTHUs yIpyro
neopMUpPOBaHHOM MNpyXuHbL. [loTeHIManbHas SHEprust Tena BOJIMU3U
ITIOBEPXHOCTHU 3EMIIH.

[loreHuuanbHble U HeMOTeHIMalbHble  cuibl.  CBsi3pb  pabOThI
HEMOTEHLIMAIBHBIX CUJI C U3MEHECHUEM MEXAaHUYECKOM HHEPIUMM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCcTpoucTBa U MPAKTHUECKOE MTPUMEHEHUE: BOAOMET, KOIIED,
IOPYXUHHBII IMCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne abCOMOTHO HEYNPYTOro ynapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnegoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPTUH TeJa Ha PUMEPE PACTSHKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosekyisipHast u3suka 1 TEepMOJAMHAMUKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUH U WX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysus. Xapaxrep



JOBI)KEHUS W B3aMMOJICHCTBUSL YACTHI] BellecTBA. Monelnn CTpPOEHHUS ra3os,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THUX
Mojzene. Macca u pasmepsl Mosnekyl. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ wusMepenue. lllkana
temmneparyp Llenbcus.

Mogens wuzaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOW TEOpHUM UEaqbHOIOo ra3a. AOCOIOTHAs TeMIeparypa Kak Mepa
CpEIHEW KWHETUYECKOM HEPTUM TEIUIOBOrO JBMXEHMS 4dactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Kianeitpona. 3akon Jlanerona. M3onpoiieccsl B UAEaILHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe mpeACTaBICHHUE H30MPOLIECCOB:
M30TepMa, H30X0pa, u3odapa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mopens onbita [lTepHa.

OnBbITHI, JTIOKA3bIBAIOIINE CYyIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WUTIOCTpUpYOIIas IpUpoay AaBICHHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHHS HJICalIbHOrO Tasa,
M30IMPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIy  MHapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOrO Trasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMHUueCcKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHI W paboTa. BHYTpeHHsIE dHEpPrus OJHOATOMHOTO WJCaJbHOTO Trasa.
Buael Teronepenayun: TEmIONPOBOAHOCTh, KOHBEKIIMS, U3TyYeHUE. Y IeabHas
TeIIOEMKOCTh BelecTBa. Koan4ecTBO TEMIOTHI MPHU TEIIonepeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBhiii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtmMocTh po1eCCOB B MPUPOJIE.

TennoBble  mamuHbl. [IpUHIMIBI  AEUCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalMHaX. Koad@dUIMEeHT Mmosie3Horo
newcTBus TeruioBod MamuHbL. [{uknm KapHo u ero xoaddumueHT moie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
NMpoOKK M3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TpYyOKe MyTEM TpeHUs (BUACOIEMOHCTpPALIHS).

N3menenne  BHyTpeHHEW  SHepruu  (TeMmrmeparypbl) Tela  IpHU
TeIJIonepeaaye.

OnbIT Mo aaunabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenne u kunenue. AOGCOTIOTHAS
Y OTHOCUTEJBHAS BJIIAXXHOCTHb BO3AyXa. HachllleHHBIN map. YaenapHas TEioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe temo. Kpucrammueckue u aMmopdHble Tena. AHU30TPONHUS
cBOMCTB KpucTamuioB. JKuakue kpucrtamisl. COBpEMEHHBIE MaTEpUAIbL.
[TnaBneHue u KpucTaymu3anus. Y neapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TIOJIyYEHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.



JIeMOHCTpalus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3/IyXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tela. DJIEKTpUuuecKuid 3apsa. J(Ba BHAAa 3IEKTPUYECKUX
3apsiioB. [IpOBOHUKYU, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsaa. DnekTpudeckoe nose. HanpspkEHHOCTB AneKTpudecKoro noid. [IpuHomn
CyHEpIIO3ULIAN ANEKTPUUECKUX MoJieH. JIunuun HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO IOJIS.

PaGora cun anexrpocratuueckoro moissa.  [lorennman.  PasHocTh
NOTEHUUANIOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JvanekTpuyueckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPTrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckre ycTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE JJIEKTPONpuOOpOB,
KOHJIEHCATOp, KOMIMPOBAJIBHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSTHUS MEXITY HUMH U JAUDJICKTPUIECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUUECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.



DNEKTpUYECKOE CONPOTUBICHHUE. Y IEIBHOE COINPOTHBIICHUE BEIIECCTBA.
ITocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIA U BHYTPEHHEE COIIPOTHUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 111 THOJHOW (3aMKHYTOM) anekTpuueckol wnenu. Koportkoe
3aMBbIKaHHE.

DOneKkTpoHHass MPOBOJAMMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAINIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITY4YKOB.

[lonynpoBonuuku. CoOCTBEeHHass W TNpUMECHass  MPOBOJUMOCTH
MOJIyIIpOBOJHUKOB. CBOiCcTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  paciulaBax dJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAS TUCCOUALUS. DIEKTPOJIN3.

OnexkTpuyeckuid TOK B razax. CamMoCTOSATENbHBIM M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHKM TOKA, 3JIEKTPOHArpeBaTesbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHbIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI,  MOIYNPOBOAHUKOBBIA  THOL,
rajqbBaHMKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTB COIIPOTHUBIICHMS LIMJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IJIOLAIN TTIONIEPEYHOTO CEUYEHUs M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe wu3mepeHue HAEKTpOABUKYIIEH cuibl. KopoTkoe 3ambikaHHe
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAMMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaOmronenue anexTposusa.

MexnpeaMeTHbIe CBA3H



N3yuenne kypca ¢pusuku 6a30Boro yposHs B 10 kiacce oCylecTBISIETCS €
y4ETOM COJAEpKATEIbHBIX MEXKIIPEJAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MeoicnpeOomemnule nonsimus, CBI3aHHBIE ¢ H3YYEHHUEM METOJIOB HAyYHOI'O
NO3HAaHMS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a, (PU3HUECKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEIINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHWM, JHHEWHas (yHKIUS,
napabona, runepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPHUCCKHE
GyHKIIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMHM HA OCHU KOOpPAMUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHunyeckoe IBWKEHUE B JKMBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHuW3MOB (BUABI TEIUIONEPENAUH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKHE SBJICHUS B )KMUBOW PHUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ,
KUAKOCTEH M Tra3oB, JIEKTPUUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJALIMIIHUKH, HUCIOJIb30BAHUE 3aKOHA COXPaHEHUS
MMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), ABUTrATENb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJAWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHHUS COBPEMEHHBIX MaTEepUaJOB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTAaTUYECKas  3aluTa,
3a3€MJICHUE 3IEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJNIEKTPOHArpeBaTebHble  NPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajibBaHUKaA.

11 KUIIACC

Paznen 4. DinekTpoguHaMHuKa
Tema 3. Macnummnoe noe. I1eKmpomMazHUMHAA UHOYKYUA
IlocTtossHuble MaruuThl. B3aumMmoaelcTBHUE IIOCTOSIHHBIX  MAarHMTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAyKUWK. KapTuHa JTMHUNA MarHUTHON
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.



MarHutHoe 1o0J€ NpPOBOJHHMKA C TOKOM. KapThHa IWHHUN HMHAYKIUU
MAarHMTHOTO TOJI JJIMHHOTO MPSIMOrO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmnblT Opcrena. BsaumopeiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHuE. JIBU)KEHUE 3apsiKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKIHUHU. [IOTOK BEKTOpa MarHWTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykunu Qapanes.

BuxpeBoe anekTpHuecKkoe Iose. DNEKTPOJABHKYINAsl CHIA WHIYKIHHA B
ITPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBIIEHHE CaMOMHAYKIMH. OJIEKTPOABHKYILAs CHJIA
CaMOMHIYKIIUH.

OHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOWCTBA MW NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHMuThl, 3JIEKTPOMATHUTHI, JIEKTPOIABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogernicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIOpeHIla Ha HOHBI SJICKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHON UHAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  AJIEKTPOABWKYIIEH CHJIBI MHAYKOUMU OT CKOPOCTH
WU3MEHEHHS] MArHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHnne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHWTa HA PaAMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHAH.

Pa3gen 5. Kosie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJeOaHUSI.
["apmonnueckue konebanus. [lepuon, yactora, ammnutyaa u ($asa KoaeOaHUM.
[IpyXuHHBII MasITHUK. Marematnuecknii MAasITHHUK. YpaBHeHue
rapMoHuYeckux KosieOanuid. IlpeBpailieHne >HEPruM MpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJICaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHUYECKUMH H
AIIEKTPOMArHuTHEIMU KosieOanusiMmu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenre 0  3aryxarommx  KojeOaHusX.  BBIHYKIeHHBIC
MeXaHHueckue KojeOaHus. Pe3oHaHc. BbIHYyXJEHHBIE 53JIEKTPOMarHUTHBIC
KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOWIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIpPsKECHHUS.

Tpanchopmarop. [TpousBoactao, nepegaya noTpebJieHNe
DNEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
anekTposHepru. KynbTypa HCHONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
KU3HU.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jlemoncmpayuu

Uccnenoanune mapameTpoB KoyieOaTeIbHON CHUCTEMBbI (TPYKUHHBIN WIH
MaTEeMaTUYECKUI MASITHUK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANpPsKEHUS OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mociieoBaTE€IbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTpONEpeaauH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCMMOCTH MEpHOJIa MajbIX KOJeOaHUW Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MACChI Tpy3a.



HccnenoBanne mnepeMEHHOr0 TOKAa B LENM W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHIAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE G0JIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpaHeHus. llepuon. Ckopoctb
pacrpocTpaHeHus MW JJuHa BOJIHBL. [lomepedHble W TPOJOIBHBIE BOJIHBI.
Nurepdepenius u audppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBI. Y CIIOBHUSI H3JIYYEHHS SIECKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTanms BekTopoB E, B, V B anekTpoMarHuTHONW BOJIHE.
CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alusl,
mudpakuus, uarepdeperius. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHu4yeckre yCTpOCTBA M NMPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teleon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nuntephepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYI0N |
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJICHHUE, MOoJspu3alus, udpaKiuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHENHOE pacHpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbIi HICTOUHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpa)keHUsl cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokasaresib npejgomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa
MOJIHOTO BHYTPEHHETO OTPaKEHMUSI.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LBer.



CobOuparoniie ¥ pacceuBaroIuMe JMH3bL. ToHKas suH3a. DOKyCHOE
paccTosiHUE U ONTHYEcKas cuiia TOHKOM JHH3bI. [locTpoenne n3zoOpakeHui B
coOupamImux ¢ pacceuBaomux JuH3ax. @dopmyna TOHKOH  JIHH3BI
VBenuueHue, JjaBaeMoe JUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. MuTepdepenuus cBera. KorepeHTHble HCTOYHHKHU.
VYcaoBuss HaOMIOAEHUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToarnmapaTr, MPOCKIIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TomHOe BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnu crera.

HaOnronenue nudpakiyu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIIETKH.

HaGnronenue nossipusaiiym cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue nokazaress npeioMIeHUs CTeKIIa.

HccnenoBanue CBOMCTB N300payKeHN B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJILHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHnubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOM TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.



SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUILbI.

CBsi3p Macchl C DHEpPrUE€d W HMMIYJIbCOM PEJIATUBUCTCKOM YaCTHUIBL.
DHeprus NoKosl.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KGAHMOBOU ONMUKU
®ortonsl. dopmyna [lnanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus u UMIyJbC POTOHA.
OtkpeiTie u uccienoBanue (oroaddexra. OnbiTel A. I'. Cronetona.

3akonbl doTodrdhdexra. YpaBHenue DitHmreriHa g dpotodddekra. «Kpacnas
rpanuna» ¢potodddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs! OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(PHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna no paccessHuio o -4acTHIL.
[lmanerapuas mozens aroma. Ilocrynmarsel bopa. M3nydenune m moriomeHue
(GOTOHOB TpU TIEpPEeXOe aToMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroul. Bujwi
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa yactuu. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOU JTyJIU3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHUE.

TexHuueckue yCTpOoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuuaeituaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTBI, JTOKa3bIBAIOIIUE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuio  cocTaBa
pannoakTuBHOTO u3nmydeHus. CBoiicTBa anb(da-, OeTa-, ramma-u3IydeHHs.
Bimsinue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbITHE TTPOTOHA M HeMTpoHa. HykiionHas monens spa I'eitzenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOTO pacnaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. Saepubie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES s€Ep.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoGiemMbl U MEpPCIIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHBIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOM KapTHUHBI
Mupa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanel pa3BUTHS acTpOHOMMH. [IpuknagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE ACTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOC
JIBIDKCHHE.

Comnneunas cucrema.

Counnne. ConHeuHass akTUBHOCTb. McTtounuk sHepruu ConHuA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlparpamMma «CHeKTpadbHbIA KJIacc —
CBETUMOCTB». 3BE3JbI I'JIABHOM ITOCJIEIOBATEIHLHOCTH. 3aBUCUMOCTL «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCIJIEA0BATEIBHOCTH. BHyTpEeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U ABosrounu CoJiHia
1 3BE31. DTalbl )KU3HU 3BE3]I.

Mnieunsiit [Iyte — Hama I'anaktuka. [lonoxenue u neuxkenue ColiHIa B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE AbBIPHI B
SIPAX TalaKTUK.



Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60na. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE U3TyUYeHHE.

MacmrabHas ctpykrypa Beenennoil. Mertaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM Il ONPENECICHUS TIOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEpHOro Moyapus 1
APKUE 3BE3BL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maroniee NOBTOPpEeHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKM W acTPOHOMUM B COBPEMEHHOM Hay4HOW KapTHMHE MHUpPA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU NPEACTABICHUN O GU3NYECKON KapTHUHE
MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyliecTBIsETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3€d C KypcamMu MaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METOJI0OB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIOTE3a, (PU3MUECKasi BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelmwieHHEe CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUINHU: CUHYC, KOCHUHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIC JJIEMEHTApPHBIX (DYHKUMHA, TpU3HAKU
MoI00UsT TPEYTrONBbHUKOB, OMpEAeNieHrne IUIONAId TUIOCKUX (Puryp u oobéma
TeIl.

buonocusa: >nekrpuyeckue SIBICHUS B >KMBOM MPUPOJE, KojeOaTelbHbIe
IOBWKEHUS B JKMBOW NPHUPOJE, ONTHUYECKUE SIBJICHUS B KUBOM IPUPOJE,
JNEUCTBUE paMalliy Ha KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHuTHbIE TMOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.



Texunonocus: TVHUM DIICKTpOIEpe/iad, TEHEpPATOp IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTEelIb, MHAYKIIMOHHASA ME€Yb, pajap, paaguonpuEéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meus, MpOEKIIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJTHEYHAS Oarapes.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Ou3MKa» HA YPOBHE CPEIHErO OOIIETo
oOpazoBaHusi (0a30BbIi  ypOBEHb) JOKHO OOECHEUYUTh  JTOCTUKECHUE
CJICTYIOIUX JTNIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4eOHOro mnpenMera «DuU3HKa»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaromMXcs
PYKOBOJCTBOBAaTbCsSl C(OPMUPOBAHHON BHYTPEHHEH MMO3UIMEN JHMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LEHHOCTSM POCCHUKCKOrO OOIIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEIBbHOCTH B  IIPOLECCE
peanu3anuy OCHOBHBIX HAIPABJICHUN BOCIIUTATEIIBHOW IEATEIBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMKM  OOydHarowmerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUICKOro 00IeCTBa;

OPUHATHE TPAJUIUOHHBIX OOIEYEIOBEUECKMX T'YMaHUCTHUECKUX U
JNEMOKPATHYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acCTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJECHCTBOBAaTH C  COLUMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKUMSIMHU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;

LICHHOCTHOE OTHOLIEHHWE K I'OCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAlLMI0O U MPUHUMATh OCO3HAHHBIEC PEIlICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YYEHOTIO;



OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIero;

4) 3cTeTHYeCKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAs JCTETHKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

S) TpyA0BOIr0 BOCIIMTAHUS:

MHTEpPEC K PA3IUYHBbIM chepaM NpoPecCHOHATBHON AESITEIbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu W pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC
IJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O U CamMO00pa3oBaHUIO B
o0acTu (pU3UKHU Ha MPOTSIKEHUU BCEH JKU3HU;

6) PK0JIOrH4eCcKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE II0OAIBHOIO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHUE M OCYILECTBICHHE JEUCTBUI B OKpY)KAIOLIEH Cpelne Ha
OCHOBE 3HaHUS L€ YCTOMYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpeHHUEe OMbITa AEATEIBHOCTH SKOJOTMYECKON HAlpaBIIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3HUKE;

7) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTH B IpoOIEcce
U3y4eHus: (PU3MKU OCYHIECTBISTH MPOECKTHYIO U  HCCIEAOBATENIbCKYIO
NEeATENbHOCTh NHINBUIYAIbHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSTENbHO  (OopMyNIHpOBaTH H  aKTyalH3UpPOBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIIATh 1ENN ACSITEIbHOCTH, 3a/laBaTh MapaMETpPbl U KPUTEPUU HX
JTOCTUKECHUS,
BBISBJISATH 3aKOHOMEPHOCTM M TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaN3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OILICHUBATH COOTBETCTBUE
pPE3yJbTAaTOB LIEJSIM, OLIEHUBATH PUCKHU MOCIEACTBUN €SI TENBHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBareLCKHe JeCTBUSA:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEHN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIQJIETh  HaBbIKAMU  Y4EOHO-HCCIENOBATEIBCKOM M MPOEKTHOMN
NESTEIbBHOCTY B 00JAaCTH  (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TOHMCKY METOJOB  pemieHus 3axad  (PU3HUECcKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpETaliy, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJIM3UpPOBaTh IIOJYUYEHHBIE B XOJI€ pPELICHUsS 3aJayd pPe3yJIbTarThl,
KPUTUYECKHA OLEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIBbHOCTH, B TOM YHCIIE TPU U3yUYEeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHMUS 1O (U3NKE B TMPAKTHYECKYIO 00JacCTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC MOAXO/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

BJIaJIeTh HaBbIKAMU MOJTY4YeHUs MUHPOpMaALUMU (PU3UUYECKOTO COIAEPKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSITENIbHO OCYILIECTBIIATh OUCK, aHAJIU3,
CUCTEMATHU3AINI0 U WHTEPIPETANUI0 WHPOPMAIIMU Pa3IMYHBIX BUIOB U (HOpM
MIPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIOJI30BaTh CpEeACTBA HH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B PEHICHUM  KOTHUTUBHBIX,  KOMMYHHUKAaTUBHBIX  H
OpPraHM3aIMOHHBIX 33/1a4 C COOMIOZCHHEM TPEeOOBAHMN IPTrOHOMHKH, TEXHUKHU



0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPABOBbIX M ATHUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B Pa3iIHyYHBIX (opMaTax C
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLIUH.

KoMMyHHKaTHBHBbIC YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBUA:

OCYIIECTBIISITh OOIICHHE Ha YypokKax (U3UKH HW BO BHEYPOUHOMH
NEeATEINbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4arthb
KOH(JIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTb M WCIOJIB30BaThb  IIPEUMYIIECTBA  KOMAaHJHOW U
UHIUBUIyaJIbHOIN paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LE€JIM COBMECTHOM JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTAaBIATH IUIAH ACHCTBHIA,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KAXKIOrO0 yYaCTHHUKA KOMAaHIbI B
oOUIMi pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[peiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C IMO3ULHUM HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Tl CTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmacth (QU3MKK W aCTPOHOMHUH, BBISBIATH IPOOJEMBbI, CTaBUThb M
dbopmMyIupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSTEIIbHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M Ka4CCTBEHHBIX
3a/ayu, TUJIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEANIOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



paclMpATh paMKd  y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO APYIUIMU B 001aCTH
(¢U3MKKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBII W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B IESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJIQJICTh HABBIKAMU TI03HABATENBbHOM pe(dieKcuH Kak OCO3HaHHS
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TpPHUEMBI pedekcuu Il OICHKW CHUTyallud, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OICHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEeATENBHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX MpPH aHaJM3E PE3yJIbTaTOB
NS TENbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B nponecce 1ocTHkeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEpPIIICHCTBYETCS HYMOIMOHATbHBIH UHTCIIJICKT, IPEeIoJIararoIui
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HMOILIMOHAIBHOE COCTOSHUE, BUJCTh HAMpaBlIE€HUS pa3BUTUS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHUE, CIOCOOHOCTh aJalTUPOBAaTHCA K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U TMPOSABIATH T'HOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHIKCHUIO LIEIIN
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE JACHCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;



OSMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSHHE JpPYTHUX, VYUYWUTHIBaTh €ro TIPU OCYIIECTBICHUH  OOIICHHUS,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 ki1acce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YUAIOITUXCSI YMEHHIA:

JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM HayyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUW, B IPAKTUYECKON IEATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, WHEpLMaJbHAs CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE
TEJO, UACANBHBIM Ta3, MOJEINU CTPOEHUS ra3oB, KHUAKOCTEH U TBEPABIX Tell,
TOUYEUHBIN 3JIEKTPUUECKUN 3aps]] IPU pEelICHUH (PU3NUECKUX 3a/1a4;

pacrio3HaBath (U3WUYECKUE SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOCHUS
BEIIECTBA U  DJIEKTPOJMHAMUKU: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
OpSMOJIMHEWHOE JIBH)KEHUE, CBOOOAHOE TAaJCHHE TeJ, JBWKEHHE IO
OKPYXHOCTH, HWHEpLUsA, B3auUMOJEWUCTBHE TeJ, Jauddy3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IUIaBJIEHUE, KPUCTAIM3alMs, KUIIEHHE, BJIAXKHOCTh BO3JlyXa, IOBBIIICHUE
JaBJICHUs Ta3a MpPU €ro HarpeBaHMU B 3aKPbITOM COCYJE€, CBSI3b MEXKAY
napamMeTpaMu COCTOSIHMS Tra3a B  HM30MpOLEccax, »JJIEKTpU3alus —Tell,
B3aUMO/JICICTBUE 3aPsII0B;

OTHCHIBATh MEXaHUUYECKOE JBUKEHHE, UCIIONb3Yys (U3NUECKUE BETUUHHBI:
KOOpJIMHATA, MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHJIA,
UMITyJIbC ~ TeJa, KWHETUYeCKas  dHeprusi, MOTEHUUaJbHAas  DHEPTHUs,
MexaHu4deckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPAaKTOBAaTh (DU3MUECKHUI CMBICI UCTOIB3YEMBIX BEIWYMH, UX O0O3HAUYCHHS U
€IMHHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUUUHY
C IPYTUMU BEJIMYHMHAMU;

ONMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHMUS,
UCTOJb3ysl (PU3NYECKUE BEIMYMHBL: JIaBJICHUE ra3za, TeMIepaTypa, CpeaHss



KHMHETUYECKast SHEPIus Xa0THUYECKOTO JIBH>KCHUS MOJIEKYI,
CpeAHEKBaApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TIOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMUCAHWW TIPABUIBHO TPAKTOBATh (PU3WYECKHA CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX O0O03HAUEHUS U €IUHHUIIbI, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUMHAM;

ONUCHIBATh  M3YYEHHBIE  DJEKTPUUECKHME  CBOICTBA  BelIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3MUECKHE BEITMYNHBI:
BJIEKTPUYECKUU 3aPsl, JEKTPUUECKOE T0JIE, HAMPSHKEHHOCTD TOJIS, MOTCHIMAI,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHWU TPABUIBHO TPAKTOBATh (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS W EJUHUIIbI; YKa3bIBATh
GbopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMU
BEJINYUHAMU;

aHAIM3UpoBaTh  (U3MYECKHME TPOIECChl U SBJICHHS, UCIOJIb3YS
¢du3nuecKkrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsaroteHus, I, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW DSHEPIruH, 3aKOH
COXpPAHEHUSI UMITYJIbCA, MTPUHIUIT CYNEPHO3ULIMKU CHWJI, IPUHILIUI PAaBHOMPABUS
MHEPUHUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMS BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW IHEPTHUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJMIOTHON TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHECHMS SJIEKTPUUYECKOTO 3apsana, 3akoH Kyona,
MIPU ATOM pPa3IudaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MAaTEMAaTHUYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 0071aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPHUHIMUIIBI JIEUCTBUS MAIllMH, TOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuvaTh YCJIOBUS UX 0€30MacCHOTO MCIOJIb30BaHUS
B ITIOBCEIHEBHOM KU3HU;

BBITIOJTHATh IKCIEPUMEHTHI O HCCICIOBAHUIO (PU3MUECKUX SIBJICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOIHI;

OCYILIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUSI (PU3NUECKUX BEJIUYHWH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO H3MEPEHUST W UCIOJIb30BATh
W3BECTHBIE METOJIbI OLICHKH MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMU C
UCIIOJIb30BaHUEM TPSIMBIX M3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh Pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BHJIe TaOJIHII U TPAPUKOB, AENIAaTh BEIBOABI IO pPe3yIbTaTaM UCCIICIOBAHMUS,



coOmro1aTh mpaBuia 0€30MacHOro Tpy/la NP MPOBEICHUU UCCIEI0BaHUN
B paMKax y4yeOHOTO SKCHEpUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHON
JNEATeIbHOCTY  C  HUCIOJb30BAaHUEM  HU3MEPUTEIBbHBIX  YCTPOWCTB U
71a060paTOpPHOTO 000PYIOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCIOJIb3YsI (PU3MYECKHE 3aKOHbI M TMPUHILMUIBI, HA OCHOBE aHaliM3a YCJIOBHS
3a/1auyd BHIOMPATh (DU3UYECKYI0 MOJECINb, BBIACIATh (DU3NUECKUE BEIMYUHBI U
dbopMybl, HEOOXOTUMBIE ISl €€ PeIICHUs, TPOBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYeHUS (DU3NIECKON BEITMUNHEI;

pemarb KaueCTBEHHbIEC 3a/1a4H: BBICTPauBAaTh JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYKIACHUN C OMOPOM HAa W3yUYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

WCTONB30BaTh  MPU  PEIICHUH  y4eOHBIX  3a7ady  COBPEMECHHBIC
UH(GOPMAITMOHHBIE  TEXHOJOTUU [ MOMUCKa, CTPYKTYypHUpPOBaHUS,
UHTEpNpETallid W  TPEJCTaBICHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3JIMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHaJIM3UPOBATh MOJTy4aeMyto HH(OpMaIIUIO;

MPUBOJUTh MPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIL30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HKE B TOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIsl COXPAHEHUS 3/I0POBbsS U COOJIIOAECHUS HOPM
AKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TPYIIE C BBINOTHEHUEM PA3JIHYHBIX COIUATBHBIX POJIEH,
MJIAHUPOBaTh PabOTy TPYMIbl, PallMOHAIBLHO pacHpeAcssiTh OOSI3aHHOCTH U
IJIAHUPOBaTh JCATEIBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJCKBaTHO
OIIEHMBATh  BKJIAJ  KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojib U MeCTO (PU3UKK B POpMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI MPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBIN DJIEKTPUYECKUU 3apsifi, JIyd CBE€TA, TOYCYHBIM HCTOYHUK CBETA,



sfIepHass MOJICNIb aToMa, HYKJIOHHAs MOJIEJb aTOMHOTO sjpa TpH pElICHUH
dusndyecKux 3amad;

pacrio3HaBath (U3MUYECKUE SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKHA W KBAaHTOBOM (U3HMKHU: DJIEKTPUUYCCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aUMOJCHCTBHE MAarHWTOB, OJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MarHuTHOTO TIOJ1 HAa TPOBOJHMK C TOKOM W JABWXKYIIUHCS 3apsf,
ANIEKTPOMATHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJMHEHHOE PACTIPOCTPAHCHHE
CBETa, OTpaKECHUE, MpesIoMIIeHNE, HHTepdepeHIus, AMPPaKIUs U TOIIPU3AUI
CBeTa, TUcrepcus cBeta, hoTodniekTpuaeckuit 3¢dext (hororddexr), cBeToBoE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOaKTHUBHOCTB;

OTHCHIBATh M3yYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHIE, MaTHUTHBIC,
ONTHYECKHE, JJIEKTPUYECKYI0  TMPOBOJAMMOCTh  Pa3IUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUUECKOE HANPSHKEHHE, DIIEKTPUIECKOE
COTIPOTUBJICHUE, PAa3HOCTh TOTEHIIMAJIOB, J3JIEKTPOABWKYIAsS CHja, paboTa
TOKa, WHIAYKIUS MArHUTHOrO TMoJisl, cwia Awmmnepa, cwia JlopeHna,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
MpoIecce TapMOHWYECKUX  OJIEKTPOMArHWTHBIX  KoJjieOaHWi, (oKycHOe
PAcCTOSTHUE W ONTHYECKas CUjla JIMH3BI, TIPH OMUCAHWU TIPABUIIBHO TPAKTOBATH
(U3UYECKUIT CMBICTT WCIOJIB3YeMBIX BEJIMYHMH, WX OOO3HAYCHUS W EAMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMH BETTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIB3YS
¢u3HUecKre BEIMYHUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acToTa CBETAa, SHEPTUsl U UMIMYJIhC (POTOHA, MEPUOJ TOJIypaclaa, dHEPrHs
CBSI3M ATOMHBIX SjIep, NPH OINWCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(GOpMynBI, CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIUYMHY C JIPYTUMH
BEJTMYMHAMH, BBIYUCIIATH 3HaUEHUE (PU3UYECCKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChl M SIBICHUS, HCIOIB3YS
¢du3nuecKkre 3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MMOCIEA0BATEILHOTO U
napaJiIeIbHOTO COSAWMHEHUS TPOBOAHHWKOB, 3akoH Jlkoyns—Jlenmna, 3akoH
ANIEKTPOMATrHUTHON WHAYKIIMU, 3aKOH TPSIMOJUHEHHOTO pPacIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXCHHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpaBHCHHE
OuiHmTeHa 11 PoTodPdeKTa, 3aKOH COXPaHEHUSI SHEPTUH, 3aKOH COXPaHEHUS



UMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKoH pajiMoaKTUBHOTO pacmajia, Mpu 3TOM
pa3nuyuaTh  CJIOBECHYIO (OpPMYJIHpPOBKY 3aKOHAa, €ro MaTeMaTH4YeCcKOoe
BBIPa)KEHHE U YCIOBHS (TPaHUILIbl, 00JJACTH) NPUMEHHUMOCTH;

OMpeNeNsaTh HaMpaBlieHWE BEKTOpa HWHAYKIUMW MarHUTHOTO  TOJIA
IPOBOJIHUKA C TOKOM, CHIIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE IJIOCKUM 3E€pKajoM,
TOHKOM JIMH30M;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUM: NPU ITOM
GopMynupoBath MpoOieMy/3afady U TUIOTE3Y Y4eOHOro HSKCIEPHUMEHTa,
coOMpaTh YCTAaHOBKY W3 IPENJIOKEHHOIO O0OpYAOBAaHMS, NPOBOJUTH ONBIT U
bopMyIUpPOBATH BBIBOIHI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NUECKUX BEIUYMH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/BI OLICHKU ITOTPEIIHOCTEN U3MEPEHMI;

UCCJIEI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJb30BAHHEM
NPSMBIX W3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH
pe3yNbTaThl MOJYYEHHOU 3aBUCUMOCTH (DU3UYECKUX BEJIIMYUH B BUJE TAOJHIl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yIbTaTaM UCCIIEAOBAHMS;

coOJiroaTh paBWiia 0€30MacHOro TPy/la MpU MPOBEAECHUN UCCIICIOBAHUI
B paMKax y4eOHOTO 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEAbHOCTH  C  HCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
nabopaToOpHOTO 000PYIOBAHUS;

pemarh pacu€THbIE 3aJadd C SBHO 3aJaHHOW (PU3NYECKOW MOJIEINbIO,
UCIIONB3ysl (PU3MYECKUE 3aKOHbl M TNPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTh PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaUYeHUsT (PU3NIECKON BEITMUNHBI;

pemarb KaueCTBEHHbIC 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBJICHUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uHDOpPMAIIMOHHBIC  TEXHOJIOTMH  JJIi  TIOMCKA, CTPYKTYPUPOBAHUSI,
UHTEpNpETallud W  NPEJCTaBleHUs y4eOHOM U Hay4YHO-TIOMYJISIPHON
uH(poOpMaIMK, TOJYYEHHOW U3 PpA3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMaIHIO;



OOBSCHATh NPUHLMIIBI JACUCTBHUS MalllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCJIOBUS HUX O€30MaCHOrO  MCIOJb30BaHUS B
MOBCEHEBHOM >KH3HM;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 0 (DU3HKE B MMOBCEIHEBHOMN KU3HU
g obecrieueHus: 0€30MacHOCTH Tpu  OoOpamieHHMH C mOpudbopamMu U
TEXHUUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHSI 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAIMOHATBHO PACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YyYaCTHUKOB TIpYyNNbl B  pEIICHUE
paccMaTpuBaeMoit poOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunyecTBO yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne ni/m P Konrpoabnsie | Ilpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uznKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' FPEHEYT https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3zpen 2. MEXAHUKA
bubanoreka LIOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
29 JunavmKa 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 hitps://m.cdsoo.ru/7f4 1bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJMHAMUKHU 10 1 bubmmorexa [IOK

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




33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmnoreka HOK
’ ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOAUNHAMUKA
bu6nmoreka [IOK
41 JreKTpocTaTuka 10 https://m.edsoo.ru/7f41bf72
40 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnoreka [JOK
’ B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne i/m P KourpoJusbnbie | IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTHO€ nojue. INeKTPOMArHUTHAS 1 1 3 bubnnoreka [JOK
) WHIAYKLIUSA https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 | bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 5 | bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaNIbHON TEOPUH 4 | bubnuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA




bu6mmoreka [IOK

4.1 6 7| 6
JIEMCHTBL KBANTOBOM OIITHIKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 ngﬂ;;f;;gﬁ/ff‘”cwc
Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o061matoniee NOBTOpPEHKE 4 ngﬂ;&fj;gﬁifmcg%
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha IpUMEpax pojib M MeCTO (HU3UKU B
(bopMHpPOBaHUN COBPEMEHHOM Hay4yHOW KapTHHbBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM U  TEXHOJIOTMM, B  IPAKTUYECKON

NEATENbHOCTH JIOAEH

10.2

YYuThIBaTh TPaHHULBI TPUMEHEHHS U3YYEHHBIX (U3NYECKHUX
MOJEJICH: MaTepuallbHas TOYKa, MHEpLUalIbHAs CHCTEMa OTCYETA,
abCoMOTHO TBEPJOE TEJO, MJICANbHBIA Tra3; MOJEIU CTPOEHUS
ra3oB, KUJAKOCTEN U TBEPABIX TE€JI, TOUCYHBIA DJICKTPUUYECKHUN 3apsiy

— TIpU pemeHun pu3nyecKux 3aaad

10.3

Pacno3naBaTh (u3nueckue sBIeHUsS (TMPOIECCHl) U OOBICHITh MX
Ha OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KHHETUYECKON
TEOPHUH CTPOEHHUS BELIECTBA U IJIEKTPOJAUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NPSMOJIMHEHHOE  JIBU)KEHHE, CBOOOJHOE
najeHue  TeJ, JBWKEHUE T1I0  OKPY)KHOCTH,  HHEpIHS,
B3aumojierictBue Ten; auddysus, OpOYHOBCKOE JIBUIKEHHUE,
CTPOCHHE )XKUJIKOCTEH U TBEPABIX TeN, U3MEHEHHE 00bEMa Tel Ipu
HarpeBaHuM (OXJAXJIEHUH), TEIUIOBOE paBHOBECHE, HCIIapeHHeE,
KOHJIEHCalUs, TUIaBJIeHNe, KpUCTAJUIM3alKs, KUIIEHUE, BIIaXKHOCTb
BO3/lyXa, MOBBIIIEHUE J[aBJIEHUsS Tra3a IMpU €ro HarpeBaHuu B
3aKpBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMU COCTOSIHUA Tas3a B

H3o0Iponeccax; JCKTpU3aus T, B3aUMOJICHICTBHE 3apA10B

10.4

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3YyA (I)I/I3I/I‘-ICCKI/IC
BCJIIMYHHBI: KOOpJuUHaTa, nyTh, NepeMCIICHUC, CKOpPOCTBD,
YCKOpPEHUE, Macca TeEja, CHJIa, HMIYJIbBC TEJIa, KHUHCTHYCCKasd
SHEpIU-, IIOTCHIIMAJIbHAsA OHEpTIU-, MEXaHHn4YeCKas pa60Ta,
MCXAaHUYCCKasAs MOIIHOCTL, IMPU OMNHUCAHUHN IPABUIIBHO TPAKTOBATH
(I)PI3H‘ICCI(PII>1 CMBICJI HCIIOJIB3YCMbIX BCJIIMYHUH, UX 0003HAYCHHUS U
CANHUIbI, HaXoauTh (1)OpMy.]'II)I, CBA3bIBAIOIINEC JaHHYIO

(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU




10.5

OnuchiBaTh M3Yy4YEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIUIOBHIE
SBJICHUS, HUCHOJb3ys (U3MYECKUE BEJIMYMHBL: JaBJIECHUE Tras3a,
TEMIIEpaTypa, CpPEIHAsA KUHETHYECKas OJHEPIUs XaoTUYECKOro
JBW)KCHUS MOJIEKYJ, CpPEIHEKBAAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSS »JHeprusi, pabora rasa,
KO3 GUIMEHT IO0JIE3HOr0 JEHCTBHUS TEIJIOBOIO JBUIATeNs; IpHU
ONMCAHUU  NPABUIBHO  TPAKTOBATh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, X 0003HAUEHUS M €JUHULbI, HAXOAUTD
(GopMyIBl, CBS3BIBAIOIIUE JAHHYIO (PU3MYECKYI0 BEIMYUHY C

APYruMu BCIIMYUHAM

10.6

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
JJIEKTPUYECKUE SIBJIEHUS (TIPOLECCHI), MCIONb3Ys (U3nuecKkue
BEJIMYMHBL:  DJEKTPUYECKUHM  3apsl,  JJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh TOJIS, MOTEHLMAJ, PAa3sHOCTh IMOTEHIUAJIOB; IPU
ONMMCAaHWHM  TPAaBWIBHO  TPAKTOBAaTh  (PU3MUYECKUH  CMBICH
UCMOJIb3yeMbIX BEJIMYMH, UX 0003HAUEHUS M €IMHMIIbI; YKa3bIBaTh
(dopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C

APyruMu BCIIMUMHaAMU

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBICHUS, HCIOIb3Ys
¢u3nyecKre 3aKOHbI U MPUHIIUIIBL: 3aKOH BCEMUPHOT'O TATOTEHMS, |,
IT m III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOU
DHEPrUM, 3aKOH COXPAHEHUS HMMITYJIbCA, NPUHLHUI CYNEPIIO3ULIAN
CWJI, IPHUHLHUII DPABHONpPABUS HHEPLUUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYI0 ~ TEOPHIO  CTPOEHHS  BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CpPe/IHEN KNHETUYECKOW SHEPTUH TETJIOBOIO
JIBIDKEHUST MOJIEKYJ ¢ a0CONIOTHOM TeMIiepaTypoi, NepBbIi 3aKOH
TEPMOJUHAMMKHN; 3aKOH COXPAaHEHUS DSJIEKTPUYECKOIro 3apsja,
3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4ecKOe BBIPAKEHHE U YCJIOBUS (TpaHUIBL,

00J1aCTH) PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAIlIWH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3NuyaTh YCIOBUS HUX 0€30MacHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

10.9

BEIONIHATE OKCIICPUMCHTBI IO  HCCICAOBAHUIO (I)I/IBI/I‘-ICCKI/IX
SIBIICHUH U nponeccoB € HMCIIOJIb30BAHUCM NPSAMBIX WU KOCBCHHBIX

U3MEpeHuil; mpu 3ToM (GopMyIupoBaTh MpolieMy (3aaauyy) u




TUIOTEe3y y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY W3
IIPEAJIOKECHHOT O o0opynoBaHus, IIPOBOJUTH OIIBIT u

bopMyITUpOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB IIpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I?:I/I‘ICCKI/IX
BCJIIMYHMH, IIPU 3TOM BI)I6I/IpaTB ONTHUMAJIBHEIN CIIOCO0 HU3MEPCHUA U
HCIIOJIB30BaTh HN3BCCTHBIC MCETOJbI OLCHKH HOFpGH.IHOCTCfI

U3MEPECHUM

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMU C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PMKCHUPOBAThb PE3YJIbTaThl MOJIYYEHHOW 3aBHCUMOCTH
(bu3nyecKrux BEIMYUH B BUJE TaOJIUL U TPa(UKOB, /1€1aTh BHIBOJIBI

10 pe3yJibTaTaM MCCIIeA0BAHUS

10.12

CoOmtopate mpaBuia 0e30MacHOro Tpylda IMpU  IPOBEIECHUH
UCCIIEIOBAaHUM B paMKax ydeOHOro OSKCIEpUMEHTa, Y4eOHO-
HCCIIEJ0BATEIbCKOM u POEKTHOMN JeSITeTbHOCTH c
UCIIOJIb30BAHUEM HM3MEPUTENIBHBIX YCTPOHCTB M J1aOOpaTOPHOTO

o0opynoBaHus

10.13

Pemate pacu€rHple 3ajaud C SABHO 3aJaHHOM (U3NUECKOM
MO/JIEJIBIO, UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI M MPUHIIUIIBL, HA OCHOBE
aHajgM3a YCJIOBHS 3aJa4yd  BbIOMpATh (PU3UYECKYIO MOJIETb,
BBIIETATh (PU3MUECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE IS
€€ peleHus, IPOBOAUTH PACYETHI M OLIEHUBATH PEAIbHOCTH

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOIZ BCIIMYHHBI

10.14

Peniate Ka4CCTBCHHLIC 3agavuu: BBICTpanBaTh JJOTHUYCCKH
HCIMIPOTUBOPCUUBYKO  HCIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘I€CKI/IC SABJICHUSA

10.15

Hcnonb30BaTh NpU  pElICHMHM YYEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMH JJIs MOUCKA, CTPYKTypHUPOBAHUSA,
MHTEPIIPETALIMY U MPEACTABICHUSI YYEOHON M HAayYHO-TIONYJISpHON
uHpOpMallMK, TOJXYYEHHOW M3  pa3jIMyHBIX  HMCTOYHHKOB;

KPUTHYCCKU aHAJIIM3UPOBATH IMOJTYyHaCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBOANTE MPUMEPHI BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcmonbs30BaTh TCOPCTUUCCKUC 3HAHUSA T10 (I)I/IBI/IKC B IIOBCEIHEBHOM

KU3HM U1 OOeCleYeHHs OE€30MacHOCTH TpH  OOpaIieHuu C




npubopaMyl M TEXHMUYECKHMH YCTPOMCTBAMM, JUIsI COXPAHEHUs
310pOBbsl U COOJIOAEHUS HOPM DSKOJOIMYECKOIO IOBEAEHUS B

OKpY:Kalollleu cpene

10.18

PaGoTtath B rpyIe C BBIIOJHEHUEM pPA3IUYHBIX COIHMATBHBIX
poJield, IaHuPOBaTh PadOTy IPYIIbI, PALIMOHAIBHO PacHpeesaTh
00s13aHHOCTH W IUIAHUPOBATH JCSATEIBHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aIecKBaTHO OIIEHMBATh BKJIAJl KaXJ0r0 U3 yYaCTHUKOB

IPYNIBI B peIEHUE pacCMaTprUBaeMoOi MPoOIeMbl

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHusI

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib M MeCTO (HU3UKU B
(GbopMHpPOBaHUN COBPEMEHHOM HayyHON KapTUHbBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKM M  TEXHOJIOTMM, B  IPAKTUYECKON
NEATeTLHOCTH JIFOJIEH, IIEJIOCTHOCTh W €IWHCTBO (pu3nueckon

KapTHHBI MUpa

11.2

YuuThIBaTh TpaHULBl [PUMEHEHMS] U3YYEHHBIX (UINYECKUX
MOJICJIEH: TOYEYHBIM DJJICKTPUYECKUU 3apsl, sIepHas MOJeib
aTomMa, HYKJIOHHAas MOJEIb AaTOMHOIO sapa IpU PELICHUH

bu3nUecKux 3a1aq

11.3

Pacnio3HaBaTh ¢u3nueckue sBIEHUS (TpoLEecchl) U OOBSICHATH UX
Ha OCHOBC 3aKOHOB DOJJICKTPOAWMHAMHKU U KBaHTOBOM (1)I/ISI/IKI/IZ
DIIEKTPHYECKAsi MTPOBOJIUMOCTh, TETIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE  JEWCTBUS  TOKA,  B3aUMOJEHCTBHE  MAarHHUTOB,
AIIEKTPOMArHuTHAs WHAYKIUS, JefcTBUE MAarHUTHOTO TIOJIsS Ha
IMPOBOAHUK C TOKOM H )IBPI)ICYHII/II;'ICSI 3apsan, SJICKTPOMArHuTHBIC
Koje0aHusi W BOJIHBI, MPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, IMpeJoMJIeHue, uHTepdepeHuns, aAudpakuus u
HoJsipu3alusi CBeTa, JHUCIEpCHs CBeTa, (POTORIEKTPHUUECKHUIMA
abpdext (dhoTodddexr), cBeTOBOE MaBIICHHE, BO3HUKHOBEHUE
JUHEeHYaToro CcHekTpa aToMa BOJOPOJAA, €CTECTBEHHas W

HCKYCCTBCHHAA palnOAKTHUBHOCTDb




114

OnucelBaTh M3y4EHHBIE CBOMCTBA BeUIECTBA (DJIEKTPUUECKUE,
MarHuTHbBIC,  ONTUYECKHE,  DJJIEKTPUYECKYI0  IPOBOJUMOCTH
pasIMYHBIX Cpell) M DJIEKTPOMAarHUTHBIE SABJICHUS (IIPOLECCHI),
UCTIONB3Ys (pU3MUECKUe BEIWYMHBI: DJIEKTPUYECKUNA 3apsi, Cuja
TOKa, ANEKTPUUYECKOE HalpsDKEHUeE, AIIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh noTeHuuanoB, IJIC, paborta TOKa,
MHAYKIMS MAarHuTHOro mnouss, cuwia Awmmepa, cuna JlopeHna,
MHAYKTUBHOCTh KaTYLIKH, SHEPIHsI 3JIEKTPUUECKOTO U MarHUTHOIO
NoJIeH, Mepro M YacToTa KojebaHuil B KoJIeOaTeTbHOM KOHTYpE,
3apsj ¥ CWJIa TOKa B IPOLIECCE FapMOHUYECKHUX JIEKTPOMAarHUTHBIX
KosiebaHul, (POKYCHOE pacCTOSIHME U ONTHYECKasi CUJIa JIMH3BL; IPH
ONMCAHUM  MpPaBWIbHO  TPAKTOBAaTh  (PU3MUECKUH  CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAUEHUS M CIUHHIIBI; YKa3bIBATh
dopMynbl, CBA3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYMHY C

APYyruMu BCJIIMUMHaAMU

11.5

OnuceiBaTh  M3y4YEHHBIE KBAHTOBBIE SBJICHMS M  IIPOLIECCHI,
UCIOJIb3Ysl (PU3NYECKUE BEIIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUITMHA BOJIHBI M YaCTOTa CBETA, YHEPTHsI U UMITYJIbC (pOTOHA,
IIepuoj, TOoJIypacnmaja, dSHEpPrus CBSA3M AaTOMHBIX sAep; IpH
ONMMCAaHWU  TPABUIBHO  TPAaKTOBaTh  (U3WYECKUH  CMBICI
UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IUHUIIBI; YKA3bIBATh
GopMynbl, CBA3BIBAIOLIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JpYrUMHU  BEJIMYMHAMH, BBIUHCIATh 3HAuY€HUE (PU3MUECKON

BCIIMYHMHBI

11.6

AHanmu3upoBath (PU3UYECKHUE NPOLECCHl M SBIICHUS, HCIOJb3Ys
dbusznueckue 3aKOHbl M TPUHLOUIBL 3akoH Oma, 3aKOHBI
MOCJIEIOBATEIBLHOTO U MapaJlJIeIbHOTO COEIMHEHUSI MPOBOAHUKOB,
3akoH Jxoyns — JleHna, 3aKOH SJE€KTPOMAarHUTHOM WHIYKIIUH,
3aKOH  TPSMOJMHEHHOTO  pacnpoCTpaHEHWs  CBETa, 3aKOHBI
OTPaXEHUSI CBETa, 3aKOHbl TNIPEJIOMJIEHUS CBETa, YypaBHEHHUE
DOiinmreitHa s GotodddexTa, 3aK0OH COXpaHEHHS YHEPTUH, 3aKOH
COXpaHEHUsT WMIYJIbCa, 3aKOH COXPAHEHUS DIEKTPUUYECKOTO
3apsifia, 3aKOH COXPAaHEHHUs MacCOBOTO YHWCla, MOCTyhaThl bopa,
3aKOH PaJIMOAKTUBHOTO PacCIajia; Mpu 3TOM pa3jinyaTh CIOBECHYIO
GOpMYTHPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXKEHUE W

ycioBus (rpaHullbl, 00J1aCTH) MPUMEHUMOCTH




11.7

OHpGIIeHSITB HaIpaBJICHUC BCKTOPAa MHAYKIHMU MArHvuTHOI'O IIOJIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CTpouTh © OINHUCHIBATh HU300paKECHHE, CO3[aBAEMOE TUIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BEIIOMHATE  OKCIEPUMEHTHI TI0  HCCICAOBAaHUIO  (PU3UYECKHX
SIBIICHUI W TPOIIECCOB C MCIIOJIB30BAaHHEM MPSIMBIX U KOCBEHHBIX
U3MEpEeHHH; Tpu 3ToM (opmynupoBaTh mpobiaemMy (3amady) u
TUIOTE3y Yy4eOHOro JKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOKEHHOTO obopyoBaHus, MIPOBOHTH OTIBIT u

(bopMyITUpPOBATH BHIBOIBI

11.10

OCYHIGCTBJISITI) MNpAMbIC W KOCBCHHBIC HU3MCPCHUA (1)H31/I‘ICCKI/IX
BCJIIMYHH; IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIbHEIN CIIOCO0 HU3MCPCHUA U
HUCIIOJIB30BAaTh HN3BCCTHBIC MCTOABI OLICHKHU HOI‘pCI.HHOCTGfI

U3MEPEHUMN

11.11

Uccnenosars 3aBUCUMOCTH buznueckux BEJINYMH c
HCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PMKCHPOBATH PE3Y/IbTAaThl NMOJYYCHHOH 3aBHCHMOCTH
(bu3MYECKUX BETUYHMH B BUAE TAaOMUIl U IpadUKOB, AeJIaTh BHIBOJbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

11.12

Cobmoiate mpaBuiia 0€30MaCHOTO Tpylda HpH MPOBEIECHUHU
UCCIIEIOBAaHUIl B paMKax Y4eOHOTO OSKCHEpUMEHTa, Yy4ueOHO-
HCCIIe10BaTeNIbCKON u MPOEKTHOMN NesATEeIbHOCTH C
HCIIOJIb30BAHUEM HM3MEpPUTEIbHBIX YCTPOMCTB M J1aOOPaTOPHOIO

00opynoBaHUs

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHOW  (DU3HUYECKOM
MO/JIEJIBIO, UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI M MPUHIIUIIBL, HA OCHOBE
aHau3a YCIIOBMS 3aJauyd  BBIOMpaTh (U3WYECKYI0 MOJEIb,
BBIIETIATH (DU3MUECKHUE BEJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs
e€ pelleHus, IPOBOAUTL pPACYE€Tbl M OLEHHUBATH PEaIbHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (I)I/I3I/I‘-ICCKOI\/’I BCIIMYHHBI

11.14

PemraTs Ka4YC€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH
HCIMIPOTUBOPCUUBYO  HLCIOYKY paCCY)KI[eHI/Iﬁ C 01'[0p0171 Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IC SABJICHUA

11.15

Hcmnons30BaTh npu pelICHUU y‘-Ie6HBIX 3ala4y COBPCMCHHBIC
I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTUU IJId TIOMCKa, CTPYKTYPUPOBAHUA,

MHTEPIIPETAIMU U MPEACTABICHUSI YYEOHON U HAayYHO-TIOMYJISIPHON




uHpOpMalMK, TOJXYYEHHOW W3  pa3jIM4YHBIX  HMCTOYHHKOB;

KPUTHYECKH aHATU3UPOBATh MOTy4aeMyro HH(OpMaInio

11.16

OOBSICHATH MPUHLUIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBUS MX O€3011aCHOIO MCIIOJIb30BAaHUS B

HOBCCI[HCBHOfI KHU3HHU

11.17

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
¢bu3MKOB B  pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB

OKPYKaIOIIEro MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcronp30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B TIOBCEAHEBHOM
KU3HU JUIs  oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHuH ¢
npuOopaMyd M TEXHMYECKHMHU YCTPOMCTBaMM, JJs COXpaHEHUs
3I0POBbSI U COOJIFOJICHUST HOPM 93KOJOTMYECKOTO IIOBEJICHUS B

OKpYXaroliei cpene

11.19

PaGotath B rpynme c BHIIIOTHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBaTh  pabOTy TpyHmbl, PalUMOHAIBHO  paclpeleNsTh
00S3aHHOCTH W IUJIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX
CUTYallUsX, aJCKBATHO OLIEHMBATH BKJIAJ KAXXIIOTO U3 YYACTHHUKOB

TPYIIIBI B PELICHUE PAaCCMATPUBAEMOM MPOOIEMBI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsieMble Y1€eMEHTHI COAEPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunbie
METO/bl TO3HAHUSl OKPYKAIOIIEr0 MHpa.
Ponp skcnepuMeHnTa M Teopum B mpouecce
MO3HAHMUS  NPUPOJABI.  DKCIEPUMEHT B

¢buznke

1.2

MopenupoBanue (HU3NYECKUX SIBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIbl
OPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBusd. Pombp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHUYECKOU

JIeSITEILHOCTH JTIOASH

MEXAHUKA

#i#HPari#KITHEMATHUKA

2.1.1

MexaHnn4deckoe JABHIKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpennsis
CKOpOCTh, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpPEHHE  MaTepHaJbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TepeMelleHUd U CIIOKEHUe

CKOpOCTel

PaBrOMEpHOE " PaBHOYCKOPEHHOE
npsMosinHeiiHoe — aBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJAWHAT, CKOPOCTH,




YCKOpPEHHs, IIyTH W  IEPEMEIICHUS

MaTepHaHBHOfI TOYKH OT BPEMCHU

CBoOogHoe majieHre. Y CKopeHue

CBOOOIHOTO IMaJCHUSA

2.1.5

Kpusonunuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHME  MAaTE€pUAJbHOM  TOYKHM IO
OKPY>KHOCTH. YTJIOBasg CKOPOCTb, JTMHECHHAsS
CKOpPOCTb. Ilepuon U 4acToTa.

[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApsOB, LEIHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOH  ckopoctd. MccnenoBanue
COOTHOIIICHU A MCKOY IMyTiaMHU,
IPOI/IEHHBIMU TEJIOM 3a M0CJIe10BaTEIbHbIE
paBHBIE  INPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHUM C HayaJlbHOU
CKOPOCTBIO, paBHOW Hymwo. M3yudeHue
JBIDKEHUS ILIApUKAa B BA3KOW IKHJKOCTH.
N3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

#i#HParH## IMHAMUKA

2.2.1

IIpunnun  orHocurensHOoCcTH  [amuiies.
IIepBeii 3axkoH Hbrorona. Muepuunanbhble

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TprHIMDO

CYTEPIIO3UIIUU CUIT

223

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKM B HUHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tpermit 3akoH HproToHa s

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOT'O TATOTCHHA. Cuna

TsokecTu. IlepBas KocMHMuecKass CKOPOCTb.




Bec Tena

225

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS IOKOS.
Koapdpunment TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIJKEHHHM Tella B

KUAKOCTHU WUJIM Ia3c

227

HOCTYHaTeJIbHOG u BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPIOTO Tela

228

MoMeHT  Cuibl  OTHOCHTEIBHO  OCH
Bpamenus.  Ilnedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

229

TexHuueckue YCTpOﬁCTBaZ IIOAIIHITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTueckue paboTHI. N3yuenne
JIBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOZ JI€HCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCHMOCTH — CHII
YIPYTOCTH, BO3HHUKAIOIINX B
nepopMupyeMol TNpyXHHE M PE3UHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIET0 OCh BPALICHUS

2.3

###HPar#t##3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHBIX TO4YeK. Mmmynsc cunsl u
M3MEHEHHE UMITyJIbca Tela

530 3akoH coxpa”Henuss wumnyiasca B HCO.

o PeaktuBHOE ABMKEHNE

233 Pa6ora cuibl

234 MOo1HOCTb CHIIBI

235 Kunernueckass 9sHepruss  MaTepHaIbHOU

TOYKH. Teopema 0 KHHETUYECKON SHEPTUU




2.3.6

[TorennmaneHass sHeprud. lloTeHunanbHas
SHEprus yIOpyro nehopMupoBaHHOM
npyxuHbl. lloTeHunanbHas sHeprus Tea

BOIH3HU IIOBEPXHOCTHU Semnn

2.3.7

[loreHnuanpHple ¥ HEMOTCHIMAIBHBIC
cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX
CHJI C UBMECHCHHEM MEXaHUYECKOH SHEPTUH
CHCTEMBI  TeI. 3aK0OH  COXpaHECHHs

MEXaHUYeCKOM SHEpIrun

2.3.8

anyrne " HEYIIPYTHUEC CTOJIKHOBCHU

239

TexHuueckue YCTpOﬁCTBaZ JABUXKXCHHUC PAKCT,

BOJOMET, KOTIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktnyeckne paboTsl. M3yueHwe CBs3U
CKOpOCTEM Tel TIpu HEYNpyroMm yzaape.
UccnenoBanne cBsiz3u pabOThl  CHJIBI  C

H3MEHEHHEM MEXaHHMYECKOU QHCPI'HH TCJa

MOJIEKYJIAPHAS ©®U3NKA U TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON  TEOpHH. BpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBIDKEHUST W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

Mogenu cTpoeHHUsl Tra30B, XUIKOCTEHM U
TBEPIABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJIeNeH

Macca MOJICKYII. Komunuecto BCIICCTBA.

[TocTostHHast ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuzneanbHoro raza. (OCHOBHOE
YpaBHEHUE MOJIEKYJIAPHO-KMHETHYECKOU

TCOpHU UACAIBHOI'O Ir'a3a

AbGcomoTHass  Temmeparypa Kak ~ Mepa




CpPEeHEW KMHETUYECKON DHEPIUH TEILIOBOTO
IBYOKEHMs yactull rasa. [llkana temneparyp

KenpBuna

VpaBuenue Kunaneiipona — Menpaeneesa.

3akoH JlaapTOHA

T"azoBEIe 3aKOHEL. N3onporiecchr B
HIeaabHOM rase C HOCTOSTHHBIM
KOJIMYECTBOM BELLECTBA: n30Tepma,

n30x0pa, n3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapomeTp

3.1.10

[IpakTuyeckue pabotbl. M3mMepeHue macchbl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy
rapaMeTpamMl COCTOSIHUSL  Pa3pesKEeHHOTro

rasa

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTEMA. BHYTpeHHHH
OHEPTIUid TepMO)II/IHaMI/I‘IGCKOI\/II CHUCTCEMBI H

COCOOBI €€ N3MEHEHUS

322

Konnuectso TEIIOTHI u pa0ora.
BryTtpenHss SHEPIus OJIHOATOMHOTO

NACAJIBbHOIO ra3a

323

Bunel temonepenauun: TEIIONPOBOAHOCTD,
KOHBEKIIHs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTh BEILIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  IIpH

TCIUIOCpeaadc

324

[TepBrrit 3aKOH TEPMOAUHAMUKH.
[IpumeneHne IIEpBOro 3aKOHA
TEPMOJMHAMUKHI K H30IPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a

3.25

Tennossle MammHbl. [IpuHOKNBL KEUCTBUS

TCIIJIOBBIX MalllvH. HpCO6p330BaHI/ISI




SHEPTUU B TEIIOBBIX MallfHax.
Koaddurnment nonesnoro aeicTeus (manee
— KII1d) rermosoit Mmamuubl. Hukn Kapuo u
ero KII/]

Bropoii 3aKOH TEPMOJIMHAMHUKH.
326 HeoGpaTtumocTs mpoueccoB B MpPUpPOJE.
o TenoBble  ABUraTenu.  DKOJIOTMYECKUE
POOIEMBI TETUIOHEPTETHKU
TexHudeckue  yCTpPOWCTBA:  JIBUIaTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOIMIBHUK, KOHTUITUOHED
128 [IpakTrueckue paboTHI. N3mepenue

YAEIBHOMN TEIIIOEMKOCTH

33

#i#HPari## Al PEIATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenue u kuneHue. YenbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

3.3.2

AOCOII0THASE U OTHOCHUTEIIbHAS BJIAXKHOCTH

BO3ayxa. HackllenHslil map

333

Teépmoe Teno. Kpucrammmueckue u
amopdHble Tena. AHH30TPOIHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpucTaJibl.

COBpCMeHHHe MaTcpHuaJIbl

3.34

IInaBneHue u KpucCTajllIn3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETp,  KaJIOPUMETP, TEXHOJIOTUU
MOJIy4EHUsI COBPEMEHHBIX MAaTepUajoB, B
TOM YUCIIE HaHOMAaTepHaJoB, u

HaAHOTCXHOJIOTNH

3.3.7

[IpakTnueckue paboTHL. N3smepenune




BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

#HH#HPar#H#HOJIEKTPOCTATUKA

4.1.1

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

[[Ba BUAA SJICKTPUYCCKUX 3apsa10B

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

MOJTYIIPOBOTHUKHU

4.1.3

3aKkoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

4.14

B3aumopeiictBue 3apsanoB. 3akon Kynona

Onextpuueckoe mone. HanpsxkéHHocTh
ANIEKTPUIECKOTO TIOJIS. [MTpuHIMD
cynepno3unuu. JluHuM ~ HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh NOTEHIIMATIOB

4.1.7

HpOBOIIHI/IKI/I U JUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTpI/I‘ICCKaH

IMPOHUIIACMOCTb

DNeKTPOEMKOCTD. Kongencarop.
ONeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKEHHOr0 KOHAEHCcaTopa

Texnudeckne ycTpoWcTBa: 3IIEKTPOCKOTI,
JIEKTPOMETP, IEKTPOCTaTUUECKas 3allINTa,
3a3eMJIeHHE ANIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBINA TPUHTEP

4.1.10

IIpaxTrueckue paboThI. H3mepenune

ANMEKTPOEMKOCTH KOHIEHCATOPA

4.2

H#HPar###TTIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHbLIX CPEJAX

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO0 TOKa. FMCTOYHMKHM TOKA.
Cuna Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka LenH




423

DJEeKTPUYECKOE CONPOTUBIICHHE. Y ACIBHOEC

COIIPOTUBJICHHUEC BEHIECTBA

424

HOCJ’ICI[OB&TGJ'IBHOC, napaaiciibHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

PaGota DIEKTpUYECKOTO  TOKAa.  3aKOH

Hxoynsa — Jlenua

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

anexTpoaBwkymmas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBICHHEC HCTOYHUKA
ToKa. 3akoH OMa JUIsi IOJTHOW (3aMKHYTOI)

anekTpuyeckoi enu. Koporkoe 3ambikaHue

4.2.8

OneKTpoHHass  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBHCUMOCTb CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYPBI.

CBepXnpoBOJIMMOCTD

429

Onexkrpuueckuil Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKH. CobcTBeHHas u
MpUMeECHas MIPOBOJIUMOCTh
MOJYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI

4.2.11

aﬂeKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAX.
SHCKTPOJ'H/ITI/I‘-IGCKaH JUcconmuanus.

OneKTponaun3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSTEILHBIN
paspsa. Paznuunbie THUTBI
CaMOCTOAITENIBHOTO  paspsiga.  MosHuS.

IIna3zma

4.2.13

TexHnueckue  yCTpONCTBA:  amIepMeETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,

TCPMOMECTP  COIPOTUBJICHUA, BaAKYyM HBIN




JUOJl, TEPMUCTOPBI H  (POTOPE3UCTOPHI,

l'IOJ'Iyr[pOBOI[HI/IKOBHﬁ A0, raJlbBaHHKa

4.2.14

[IpakTuueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC uCTOUHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

11 KITACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COePKAHUS

4

SJIEKTPOAMMHAMUKA

###HPari#M AT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA

VHAVKLAS

4.3.1

ITocTostHHBIC MarHuThl.

B3aHMOﬂ€ﬁCTBHe IIOCTOAHHBIX MarHuTOB

432

MaruutHoe mnosie. BekTop MarHUTHOM
vHAyKIuY. [lpuHmMn cynepnosuuu.
JInann MarauTHOM MHaykuumu. KaprrnnHa
JIMHUM MAarHUTHOM MHAYKLOMU  IOJIS

IIOCTOSAHHBIX MarHuToOB

4.3

433

MarsnuTtHoe 1oj€e MPOBOJHUKA C TOKOM.
Kaptuna  auHMI  1oas  AJIMHHOTO
prIMOFO HpOBOI[HI/IKa 158 SaMKHyTOFO
KOJIBLIEBOI'O TMPOBOJHUKA, KaTYIIKH C
tokoM. OnbIT Opcrena. Bzaumoneiicteue

MMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOLyJIb U

HaIpaBJieHUE

4.3.5

Cuna  Jlopenua, €€ MoOayilb U
HarpaBjeHue. JIBuxkeHue 3apsyKeHHOU
qacTubl B OJIHOpO)IHOM MAaromuTHOM

none. Pabota cunsl Jlopenia




4.3.6 SIBneHre 3MeKTPOMArHUTHON UHIYKIIUU
4.3.7 [ToTok BeKTOpa MArHUTHOM MHIAYKLIMHU
OJC WH]TYKIUH. 3akoH
4.3.8
3NIEKTPOMArHUTHOM MHAYKUuU Papanes
BuxpeBoe nsnekrpuueckoe mnojse. IC
WHJYKIIUA B TPOBOJIHUKE, JTBIKYIIEMCS
439 MIOCTYIATEIBbHO B OJIHOPOJIHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBuno Jlenna
NHIyKTUBHOCTS. SIBnenune
43.11
camouHaykuuu. J/1C camouHayKuuu
DHeprusi MarHUTHOTO TOJS KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHu4eckne yCTPOWCTBA: IIOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTBI,
4.3.14 AIIEKTPOJBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHLl, HHIYKIIMOHHAS
neyb
[IpakTnueckue  pabotel.  M3yuenwue
MAarHUTHOTO TIOJII KaTyIIKH C TOKOM.
4315 UccnenoBanue neMCTBUS TMOCTOSHHOTO

MarHuTa Ha  paMKy C TOKOM.
Uccnenosanue SIBJICHUS

3J'IeKTp0Mal"HI/ITHOI71 HHAYKIOHUU

5 KOJIEBAHU S U BOJIHBI
##HParttt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHU A
Komnebarenpuast cucrema. CBoOOmHEIE
5.1 konebanus. ['apmMoHHUYecKre KoeOaHusl.

5.1.1
[lepuon, wacrora, ammmtyna u (Qasza
KoseOaHui

5.1.2 [IpyXuHHBIN MasiTHUK.




MareMaTnyeCcKuil MasgTHUK

YpaBHEeHHE TAPMOHHYECKHUX KOJIEOAHUN.
Kunematnyeckoe W JUHAMHUYECKOE

ONHUCaHME KOJIEOATEIHHOTO IBIKECHUA

IIpespaimenue SHEPruu pu
rapMOHMYECKUX  KoneOaHusix. CBs3b
aMIUTUTYJbl ~ KoJIeOAHWH  MCXOJHOM
BEJIMYMHBI C aMIUIUTyJaMu KoJieOaHHi

€€ CKOpPOCTU U YCKOPECHMS

Konebarenbuplii  koHTYp. CBOOOIHBIC
AIIEKTPOMarHUTHBIE KOJIeOaHHS B
U/ICAIBHOM  KOJe0aTelnbHOM KOHTYPE.
AHanorus MEXAYy MEXaHWYeCKUMH H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU.

®opmyina TomcoHna

3aKkoH COXpAaHCHHA OHCPIUuun B

nacaJibHOM KoJIc0aTeIIbHOM KOHTYpPC

BrinyX1eHHBIE MEXaHUYECKUE
kosiebanus. Pesomanc. Pe3oHaHcHas
KpHBas. Brinyx1eHHbIE

QJICKTPOMArHUTHBIC KoJIeOaHMsI.

Ilepemennbiii  Tok. CuHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHoCTh TIEPEMEHHOTO TOKA.
AMIuTyaHOE u JEUCTBYIOLIEE

S3HAYCHUC CUJIbI TOKA U HAITPAKCHHUA

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepegayda u notpedieHue
ANEKTPUYECKOMN JHEPIuu.
DKOJIOru4ecKue pHUCKHU npu
MIPOU3BOJICTBE 3JIEKTPUUECKON SHEPruu.
KynbTypa HCIIOJIb30BaHUs

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11

TexHuueckue ycTpoicTBa: cercmorpad,




ANEKTPUYECKUI 3BOHOK, JINHUU

aNeKTponepeaay

5.1.12

[IpakTuueckue pabotel. MccrnemoBanue
3aBUCUMOCTH nepuoja MaJIbIX
KojeOaHui Tpy3a Ha HUTH OT JJIMHBI
HUTH WM Maccel rpys3a. HccimenoBanue
MEPEeMEHHOTO0  TOKa B LENU U3
[IOCIEA0BATEIBLHO COEAMHEHHBIX

KOHACHCATOopa, KaTYIIKHU U PE3UCTOpa

5.2

##HHPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHuss ¥ JUIMHA  BOJIHBI.

HOHCpC‘IHI)IG H IIPOAO0JIbHBIC BOJIHBI

522

HHHPartH# WnTepdepennus u

I[I/I(l)paKI_[I/IH MCXaHHMYCCKHUX BOJIH

523

3Byk. Ckopocts 3Byka. ['pomkocTsb

3ByKa. Beicora Tona. TemOp 3ByKa

5.2.4

ONEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHS
U3JIy4EHHUS] DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmMHuas opuenTtanus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBoifcTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpaxxeHHe, HpeJIOMJICHNE,
noJsipu3anus, mdpaxmus,
uHTEpPepeHIus. Ckopoctb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMmeHeHne 3JIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[IpuHUUIIBI PAAMOCBSI3U U TEJIEBUICHUS.
Pannonokanus. DJIEKTPOMarHuTHOE

3arpsA3HCHUC oxpyxcafomeﬁ CpCabl

5.2.8

TexHuueckue YCTPOWCTBA:




MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIBTPa3BYKOBas JUArHOCTUKA B TEXHUKE
U MEIUIMHE, pajap, paguonpUEMHUK,
TeneBu3op, aHTeHHa, tenedon, CBU-

IIc4Yb

53

#HH#HParHH#HOITTUKA

5.3.1

[IpsimonuHeitHOE pacrpocTpaHeHUE

cBeTa B 0OJJHOPOIHOM cpene. JIyu cBeTa

532

OtpaxeHnue cBeTa. 3aKOHBI OTPaKEHUS
cera. [llocrpoenne u3o0pakeHuid B

IIJIOCKOM 3€pKaJIC

533

IIpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

IMpCIIOMJICHUA

534

ITosmHoe BHYTPEHHEE OTpaXKEHUE.
IIpenenbublIi yroi IIOJIHOTO

BHYTPCHHCT'O OTPAKCHUA

535

Hucnepcust cera. CnoxxHbIE COCTaB

6enoro ceera. [{Ber

5.3.6

Cobuparorue U paccenBarolIue JTUH3HI.
Tonkas nuH3a. POKYCHOE PacCTOSIHUE U
OonTUYEeCKas CHjla TOHKOH  JIMH3BI.
IToctpoenne n300pakeHMiH B
coOuparoIMX U paccerBaIOIIUX JIMH3AX.
@opMysia TOHKOM JIMH3BL. YBEIUYCHHE,

JaBaeMoe JIMH30U

5.3.7

IIpenensr [IPUMEHUMOCTHU

FCOMCTpH‘-ICCKOfI OIITUKHU

5338

Wutepdepenmust cBera. KorepeHTHBIE
ACTOYHUKU.  YCIOBUS  HAOIIOAECHUS
MaKCHUMYMOB 51 MHUHHUMYMOB B
WHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCPCHTHBIX UCTOYHUKOB

5.39

Hudpakuus ceera. Judpaknuonnas




peméTka. VYcnosue HaOJIIOACHUS

rNIaBHBIX MAaKCHMYMOB IIpU IaACHHUN

MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHuueckrue yCcTpoONCTBAa: OYKH, JyIa,
doroanmapar, MPOCKIIMOHHBIN armapar,
5.3.11 MHUKPOCKOII,  TEJIECKOI,  BOJOKOHHAas
onTHKa, JUQPAKIMOHHAS  PEMETKa,
MOJISIPOU ]
[Ipaktnueckue pabotel. M3mepenue
MOKa3aTesst MIPEJIOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUN B

nuH3ax. Habmonenue nucnepcun ceera

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLIBI TPUMEHMMOCTH KJIACCHYECKON
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: VHBAapHUAHTHOCTh
MOZAYJs CKOPOCTH CB€Ta B BaKyyMme,

MIPUHITATT OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCUTENIHLHOCTD OIHOBPEMCHHOCTH.
33.MC,Z[J'ICHI/IC BpPpEMCHU U COKpALICHUC

JJIMHBI

6.3

OHeprus ¥ HUMIYJIbC  CBOOOJHOM

YaCTHUIIbI

6.4

CBs3b Macchl C SHEprued U UMITYJIbCOM
CBOOOJHON YaCTHUIBl. DHEPIrHsl IMOKOS

CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3NKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

@ortonsl. ®opmyna Ilmanka cBsA3M
sHepru  ¢GOoToOHA C €ro YacToTOMH.

DHeprust 1 UMITYJIbC POTOHA

OTKpLITI/IC u HUCCICIOBAaHUC




¢doroapdexra. Ompiter A.I'. Cronerosa.

3akonbl porordpdexra

YpaBHeHue OUHINTENHA U1
dorordpdekra. «KpacHas  rpaHuLA»

dboTtodrddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHAYECKOE NEUCTBUE CBETA

TexHuueckue YCTPOMCTBA:
¢dororneMeHT, (GOTOAATYUK, COJTHEUHAS

Oarapesi, CBETOIUO

7.2

CTPOEHHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbBITEL
Pezepdopaa no uccienoBanuio
cTpoeHus aroma. [lnanerapnas moenb

aroma

7.2.2

[Tocrynatet  bopa.  U3nyuenme wu
noryomeHue (HOTOHOB MpU Iepexone
aToMa C OJHOIO YPOBHS JHEPrUHM Ha
apyroi. Bunelt  cnektpoB.  Crnektp

YPOBHEW SHEPTrUH aTOMa BOAOPOAA

7.2.3

BonHoBEIE cBovicTBa yacTtul. BomHLI 1e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanmu3Mm. Jludpakiust 57eKTpOHOB Ha

Kpucrajuiax

7.2.4

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4yeHHE. YCTPOWCTBO W MPUHIIMI

paloThI nazepa

7.2.5

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHbIM aHanu3 (CIEKTPOCKOII),

Ja3ep, KBAHTOBBIM KOMIIBIOTCP

7.2.6

[Tpaktnyeckue pabotel. Habmonenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIOJACHUS M PETUCTPAINU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO u3aydeHus. CBoicTBa
anb(da-, Oera-, raMma-u3TydeHuUs.
BrnusiHue pagMoakTHBHOCTH HA IKHUBBIC

OpraHu3Mbl

7.3.3

OTkpblTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas mozens siapa ['eiizenOepra —
WBanenko. 3apsin siapa. MaccoBoe 4nciio

sapa. 3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnaa. ['amma-
U3JIy4eHHe. 3aKOH  PaJUOAKTUBHOIO

pacmazna

7.3.5

OHeprust CBsI3M HYKJIOHOB B  sjpe.

Snepusie cuibl. Jledekt macco spa

7.3.6

ﬂ,[[epHBIC PpCaKkmuu. ILCJ'ICHI/IC n CHUHTC3

saep

7.3.7

Anepubiii  peaktop.  TepMmosaepHsbIi
cuHre3. [IpoGiieMbl U  MEPCHIEKTUBBI
SAJIEPHOM DHEPreTUKU. OKOJIOTHYECKHE

ACIICKThI ﬂﬂepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHble 4acTUlbl.  OTKpbITHE
[I03UTPOHA. @yHIaMEHTAIIbHBIE

B3aMMOJEHCTBHUI

7.3.9

TexHu4yeckue yCTpOMCTBA: JTO3UMETP,
Kamepa BuibcoHa, siepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotsl. MccnenoBanue
TPEKOB YaCTHUIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3B&3qHoro neba. Co3Be3ausi, spKue
3BE3IbI,  IUIAHETBbl, WX  BHJIUMOE

IBIDKECHHE

8.2

Comnueunast cucreMa. [lmaHeTsl 3eMHOM
rpynnbl.  [IMaHeThI-TUTAaHTBI W UX
CHYTHHKH, KapHHKOBHe IIJIAHCTHI.

Manglie Teia COMTHEUHOU CUCTEMEI

8.3

Connne, dorochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
macca, CBEeTUMOCTb, PaJIyC, TeMIIepaTypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI KJIacC — CBETUMOCTHY.
3BE31bl IJIABHOM I10CIIEIOBATEIILHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY JUIs

3B&3]] ITIaBHOM IOCICAOBATCILHOCTH

8.6

#HPar###BHyTpeHHee CTpoeHHE 3BE3N.
CoBpemeHHbIE IIPEICTaBIICHUS 0
MPOUCXOXKIEHNU U 3Boytouuu ConHua U

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii Ilyte — Hama ['amakTuka.
CnupanbHas  cTpyktypa [amaktukw,
pacupeneneHue 3BE3M, Tra3a U IBUIK.
[Tonoxxenne u paBwxkenne ConHua B
[Nanaktuke. Ilmockas u cdepuyeckas

noacucTeMbl [ atakTuku

8.8

Tuner ramaxkThk. PaguorajakTHKu U
KBazappl. UYEpHblE IBIpBI B AApax

TaJIaKTUK

8.9

Bcenennas. Pacmmpenue BceneHHou.
3akoH Xa00ma. Pasz0Oeranue TrajakTHK.
Bospact u paguyc Bcenennoii, teopust

bosbmoro B3peiBa. Mognens «ropsiueit




Bcenennoi». PennkroBoe n3nydyeHue

8.10

MacmrabHast cTpykTypa BceneHHOi.
MeraranakTuka. Hepeménnsie

poOIeMBbl ACTPOHOMUH
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