MHUHUCTEPCTBO NPOCBEIIEHUS POCCHUCKOM ®EJAEPALIMHA
JTOHEIKASI HAPO/THASI PECITYBJIMKA
OT/IEJI OBPA3OBAHUSI AJIMUHUCTPALIUHA 'OPOJIA KHPOBCKOE
MYHUIUIIAJIBHOE OBHIEOBPA30OBATEJIBHOE YUPEXKJIEHUE
"CPEJHSIS HIKOJIA Ne 2 I'. KHPOBCKOE"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acenanuu LLITIMK

"Marematnka. @u3nka. 3amecTuTelb AMpeKTOpa Jupekrop
NudopmaTika" v s
Pykosoaurens [IITIMK / Y 4 bounnapenko B.JL.
7.7/ Uymakosal'B. ~ A
[poTokon Nel 2% asrycra 2023 r. ;

ot « & 5» asrycra 2023 1.

7

my . L[4
Bt c%y
Hpgad Yo
—

FOLLS
S
PABOYASI IPOTPAMMA
(ID 637153)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1u1st ooywaromuxest 10-11 kinaccoB

r. Kuposckoe, 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTioflaBanmsi yueOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (u3KMKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IIEATEIbHOCTHOIO MOJX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeMeTaMu. B Helt onpeensitoTcsi OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUE€OHBIX HCCIICI0OBaHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAIl Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YpPOBHSX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopuu ((HhopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pad0T, KOTOPHIE B MPOrpaMMe
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUS U OCHalleHus kaOuHera (usuku. Ilpu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bosnpioe BHUMaHuE yAENSETCS PEMIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPHOPUTETOM SIBJISIIOTCS 3aJJaHUS HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOytoume BbIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JeMoHcTpaniioHHOEe  00Opy/0oBaHue (HOopMHUpyeTCs B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHUH M  MPOLIECCOB, JMIUPUYECKUX U
($yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O000OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE MX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTPOECHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIEeIyIOIMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKol MoneNblo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CAaMOCTOSITEILHOTO TUIAHUPOBAHHS W TPOBEIACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHM NJIsl Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT SABISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mnpupone. HayuHbie MeTONBI NMO3HAHMUS OKPYKAOLIETO
Mupa. PoJib 3kcriepuMenTa U TEOPUH B POLIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (husmke.

MonenvupoBanue (HU3UYECKUX SIBICHUNM W TpolieccoB. HaydHbie THUIOTE3HI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmKeHHe. OTHOCHUTENBLHOCTh MEXaHWYECKOrO JIBHKECHUSL.
Cucrema orcuéra. Tpaekropus.



[lepemernienune, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKHM, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUS, NYyTH U MepeMElICHUsS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUsI.

KpuBosmmHeHOE NBWKEHUE. [[BHoKEHNE MaTEPUATIBHON TOUYKHU 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[Tepuon n wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBHYKEHUE CHAPS0B, LICTIHBIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopnenb cucteMbl OTCYETA, WIUTFOCTPAIs KMHEMAaTHYECKHX XapaKTePUCTHUK
JBH>KCHUSL.

[Tpeobpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABuKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHUSI.

HampaBneHnue ckopocTy IpU IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMICHHBIMUA TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KUJIKOCTH.

N3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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



Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTtynaTenbHOE U BpalllaTelIbHOE JBUKEHUE a0COJIIOTHO TBEPAOTO TEa.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: NOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nepuuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

Nmiynbc MaTepuaabHOM TOUYKHM (Te€la), CHCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KUHETUYECKON SHEPTHM.

IToreHumanbHas DHEPrusl. [ToreHumnanbHas DHEPrus YIPYTO
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHAs YHEPTHS TeJla BOJIU3H MOBEPXHOCTU
3eMuIH.

[loTeHmumanpaple W HEMOTCHIMANbHbIE  Cuibl.  CBs3b  PabOTHI
HEMOTEHIUAIBHBIX CUJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUS] MEXaHUYECKON YHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.



TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanrie cBsI3UM pabOThI CUJIbI ¢ U3MEHEHHEM MEXAHUYECKOW IHEPTUH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipHast Gpu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEN U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUH HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs 4vactuil rasza. l[llkana
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHneneeBa—KianerpoHa.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnwiThl 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIAE CYyIIIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKHU COCY/Ia.



OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUWE COCTOSHUS HCANBHOTO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, JaBICHUS U TEMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHYyTpeHHS JHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KoimnuectBo TemoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOTO  MJACAJIBHOrO  ra3za.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaaye.

[lonstue 00 anmabatHoM tpouecce. IlepBblii 3aKOH TEPMOJIWHAMHUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K Hu3omporeccam. ['papuueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanust >HEpPrUM B TEIUIOBBIX MamuHax. KosppuuueHT mnosie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTO
NeHCcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIIOIHEPTETHKH.

TexHuuecKkue yCTpPOWCTBA W NPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEepruM Teja IpPU COBEPILIEHUU DPAOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3MmeHeHue BHYTpEHHEW dHEPTrUM (TeMIlepaTyphl) Tea IpH Terionepeaaye.

OneIT N0 aIabaTHOMY PACHTUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovt

[TapooOpazoBanue u xkoHxaeHcanus. Mcnapenue u xuneHue. AOCOIIOTHaS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacklmeHHbId mmap. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.



Teépnoe Teno. Kpucrammuueckue u amop@Hbie Te1a. AHU30TPONUS CBONMCTB
kpuctayuioB. JKuakue kpuctamisl. CoBpeMmMeHHble Matepuaibl. [lnmaBieHue u
KpUCTAJTM3aIMs. Y IeJbHasl TerioTa miaBieHus. Cyonumarius.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHudeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJIYyUYCHHSI COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HaHOMAaTepHaJioB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenne npy mOHMKEHHOM JaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus M IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHnne 0THOCUTEILHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

DnexTpuzanus Ten. JNeKTPUIEeCKuil 3apsa. JIBa BU1a SEKTPUIECKUX 3apsI0B.
[IpOBOIHMKM,  JMAIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll SJIEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnone. Hanpspk€HHOCTe  dnmekTpudeckoro moiid.  [IpuHuumn
CYIIEpPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabota cun anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOOHUKM W [HDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toie. [luanexkrpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBbHOE CONPOTUBIECHUE BEIIECTBA.
IlocnenoBarenpHOE, IapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora oanexkrpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) iiekTpudeckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAs MIPOBOJIUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCcKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma.

TexHn4eckue YCTpPOWCTBA W IPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOJIBUKYILEH CUIIbI UCTOYHUKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBIICHHUS.

HaOmronenue smexkTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISETCS C
yu4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH € KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Quanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABM)KEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEpEIayH, TEIIOBOC PABHOBECHE),
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U ra3oB,
DIIEKTPUYECKUE  CBOMCTBA  METAJIOB,  OJCKTPOJIMTUYECKAs  TUCCOILMAIINA,
rajbBaHUKA.

T'eoepaghus: BIAXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
yu4€T TpeHuss B TEXHHUKE, MOALIMIHUKU, MHCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHeE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHUHBIN IPUHTED, 3IIEKTPOHArpPEBATEIbHBIC npubopkI,
AIIEKTPOOCBETUTEBHBIE IPUOOPHI, TATEBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
ITocTostHHBIE MarHuThl. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarouTHoe
nojne. Bektop marautHOM MHAYKIMU. [[puHIMN Cynepno3uiMid MarHUTHBIX MOJICH.



Jluann MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MArHUTHOM HWHIYKUUAM TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKA ¢ TOKOM. OnbIT DpcTeaa. BzanmoeiicTBre NpOBOHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUxkeHrEe 3apsSAKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYINAA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe aneKTpUYECKOoe ToJie. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMHU. OJEKTPOJBIKYIIAsA  CuUiIa
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YacTUIl, UHIYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH MU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI



Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHUE  KOJEOAHHUS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammmryna U (asa KojaeOaHUM.
[IpyXvHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBiienue o 3aTyXaroUUX KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYyCOMIAIBHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenne pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mnpu MOCIENOBATENBHOM COECIMHEHHHM pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue MepeMEHHOT0 TOKa B LIETIH U3 MTOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL



Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTtb
pacrnpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE  BOJIHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakims,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbl.

TexHUYecKue YCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYIO0H W
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3arys, Iupaxius, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeta. ToueuHbIli HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

Cobupatomiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U oNTHYecKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B cOOUparomux U
pacceuBaromux jguH3ax. Dopmyna TOHKOW JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JludpakumoHHas pemérka. YCIOBHE HAOMIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITHMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mprudOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue nosisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenue nokazaresns npeioMIeHUs CTeKIIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACChI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPTrUd
MTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. Inemenmol Keanmoeoii ONMUKU



®dotonbl. ®opmyna [lnanka cBs3u s3Hepruu HOTOHA C €r0 YACTOTOM. DHEprus
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpasHenue OiHmTelHa g Porodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIICMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJOPOA.

BonHoBsie cBoiicTBa yactull. Bosusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Hab6nronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paauoakTuBHOCTH. OTIBITH Pe3epdopa mo onpeneneHnto coctaBa paauoakTUBHOTO
m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue

PaIOaKTUBHOCTU HA KUBBIC OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—

NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. JlepekT Macchl siapa.

Snepnseie peakuuu. [lenenue u cuHTe3 AI€p.

SAnepusiit peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

HccnenoBanrie TpeKoOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUJIAHETHI, UX BUIUMOE
JIBUKECHHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3Mbl IJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nHama T'amaktuka. Ilonmoxenue u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMHUHU.

Vuenuuecxue nabnrooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HaGmronenus B Teneckon Jlynsl, muianet, Mieunoro I1ytu.



O6001maroee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY TIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocymecTBisieTcs C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3e C KypcamMH MaTeMaTHKH,
OHOJ0THH, XUMHH, TeoTrpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TMOJ00US TPEYroJbHHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupojae, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIETKH, CIIEKTPAIbHbBINA aHaJU3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANIEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHas barapes.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA NPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTBITA W OMbBITA JACATEILHOCTH B MPOIIECCE pealii3allid OCHOBHBIX HaIlpaBIICHUM
BOCITUTATEIFHOM JESITEIHFHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUYaIOMIEeTrocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'yMaHUCTUYECKUX M
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B HMHTEpPEcax TPa)KTaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIiY;

YMEHHE B3aMMOJICCTBOBATh C COIIMATBbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) IaTPMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUNUCKON IpakTaHCKOU UJEHTUYHOCTH, HAaTPUOTU3MA;

IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAs 3CTCTUKY HayYHOTO TBOPYECTBA,
pUCyIEro (puU3nYecKoit HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm MmpodecCHOHANBHONW ACATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3MKY HA IPOTSHKEHUN BCEH YKU3HM,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTMYEeCKUX MpooiieM;



IUTAHUPOBAHKE U OCYIIECTBIICHUE ACUCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OMbITa ACSITeTbHOCTH SKOJOTHYEeCKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4deHUsT PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEA0BATEIIBCKYIO IEATEIbHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUSA
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;
paspabarbiBaTh IUIaH pELIEHHUs MpOOJeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATH U BHITIOIHATH PaOOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIHHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.
Bba3oBble uccienoBare/ibcKkue JeiCTBUSL:
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
bu3nuecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW AESITeIbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3amad (U3MUECKOTO COJACP)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;
BJAQJ€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3oBaHUI0 M NPUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MMPOEKTOB B 00J1acT (PU3UKH;



BBISBJISITh TNPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs T0Ka3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAMM3UPOBAaTh TIOJNYYCHHBICE B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaTHI,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBaTh COOCTBEHHBIC 3a7a4d B 00pa3oBaTEIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITHsM, OIICHUBATH TPUOOPETEHHBINA OIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUUYECKYIO O0O0JaCTh
KU3HEICATCIHbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IMIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIE PEIICHU.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOMCK, aHAJIHU3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIINH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeeHus, MPaBOBBIX M ITHYECKUX HOPM, HOPM HWH(OPMAIMOHHON
0e3011aCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IU4YHBIX (opmarax ¢
y49éTOM Ha3zHaYeHUsT HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATLHYIO
dbopMy TIpEeICTaBICHUS ¥ BU3yaJTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eiCTBUA:

OCYIIECTBIATH OOIIIEHUE Ha YPOKaxX (PM3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN KaK/I0TO YJIeHa KOJUIEKTHBA,



OPUHUMATh L€ COBMECTHOM  JI€ATENbHOCTH, OpraHHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA O €€ JOCTH)KEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3ULIMH HOBU3HBHI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranusauus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3aJ]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON paboThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacIupsaTh paMKH y9e0HOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bu3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JCSTEIHHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  peIeKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAHMUI;

WCITIOJIB30BATh MPUEMBI peIICKCUU JIsI OIICHKH CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
NeSITEIbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,



OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHaJlu3€ pPe3yJbTaToB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarOIIUXCS
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIHI UHTEJUIEKT, IpeIIoJiararo
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKJIFOUAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE AIMOILMOHATIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW 3MOILMOHAIBLHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMH3M, WHHUIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HCXOJA M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCThH BBICTPAauBaTh OTHOIIECHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, a0COIIOTHO TBEPAOE TEO,
WJICAIIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIIMHENHOE JBUKEHNUE,
CBOOOJIHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOJICHCTBHE
ten, nuddysusi, OPOyHOBCKOE JIBUMIKEHUE, CTPOSHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEeHeHre Oo0bEMa Tel MPU HarpeBaHUU (OXJIaXKIEHUHU), TETUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHUE, BIIAXKHOCTH



BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIy MapaMeTpaMu COCTOSIHUS ra3a B M30MPOIECCax, AIEKTpHU3aluUs Tell,
B3aMMOJICCTBHE 3aPs/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS PHEPrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH OIUCAHWKM MPaBUIBHO TPAKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YeMbBIX BEIMYMH, WX OO0O3HAYCHHUS W CIUHUIIBI,
HaxXoJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIC CBOMCTBA TEI U TEIJIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padboTa Trasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JBHUTATElNs; IPU OINKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMCHIBATh N3YYCHHBIE AJICKTPUUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHITUT CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOIOTHOM TeMIlepaTypoH, MepPBbIi 3aKOH TEPMOAMHAMUKU, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, Tpw 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICUCTBUS MAIIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOKMCTB; pa3audaTh YCIOBHSI MX OC30IaCHOTO HMCIOJIb30BAHMS B IIOBCEIHECBHON
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUW W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM



dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Yy4eOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M WCIOJb30BaTh HM3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PM3MUECKUX BEITUYNH B BUJIC
Tabnui u rpaduKoB, ACJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJa4dl C SBHO 3aJlaHHON (DU3HYECKOM MOJIENbIO,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHsI, TPOBOIUTh PACUYEThI M OICHUBATH PEATbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHOW WHGOPMAIMK, TOJYYSCHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCITOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HU TSI
oOecrieueHus: OE30MAaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, JIJII COXPAHECHHSI 3JI0POBbS M COOJIIOJICHUS HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITCIIBHOCTh B HECTAHIAAPTHBIX CUTYAITUsAX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TIPOOICMBL.

K koniry o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:



JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTo (U3MKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU M
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYCYHBIN AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, s/epHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MpU pelieHuu (U3UISCKUX
3amay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKH: DJIEKTPHUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMKCS 3apsfl, AJICKTPOMArHUTHBIC KOJCOaHWS W
BOJTHBI, TPSMOJIMHEHHOE PACIpPOCTPAHCHUE CBETA, OTPaXCHHE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W MNOJSpU3alUsg CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBeTOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaIlOaKTUBHOCTD;
OMUCHIBATh M3YUYEHHBIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3JUYHBIX  Cpeda) |

AIIGKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MAarHUTHOIO IIOJIEH, IEPUOJ U YacToTa
KojeOaHUN B KoJeOATeTbHOM KOHTYpE, 3apsii M Cujla TOKa B Ipolecce
TFAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NYECKHI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHs U CIAWHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUNHY C IPYTUMH BETUINHAMMY;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX S7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUNA CMBICIH
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHANIM3UPOBaTh (PU3UYECKHE IMPOLIECChl U SIBJIICHUS, UCIONb3Ys (PU3MUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJlIeIbHOTO



COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTEHHa st doTtorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AJIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEIEIISITh HAMIPABJICHNE BEKTOPA WHIYKIIMA MarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C WCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmyIHupoBaTh MpoOIeMy/3a/1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJIBHBI CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCIIOJIb30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL W TpadHKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

coOII01aTh MpaBwiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICTOBAHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTHH JIJIl TIOMCKA, CTPYKTYPUPOBAaHHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS



yuyeOHOIl W Hay4dyHO-TIOMYJIApHONW HHGOpPMAIMK, TMOXYYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTy4yaeMyl0 HHPOPMAIIUIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOTrO MCMOJIb30BAaHUS B MMOBCEIHEBHOU
KU3HU;

NPUBOIUTH IPUMEPHI BKJIa/la POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEro MHUPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrnieueHrss OE30MACHOCTH TPHU OOpAlIEeHUH C MPUOOpaMH W TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
NOBEJICHUS B OKPYXaloIlIeH cpee;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PAMOHAIBHO PpACHpPEEIiITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoyuuyecTBo yacos DJieKTpoHHbIe (1HppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl
n/m Bcero  Konrpoabuble IIpakTuyeckne = 00pazoBaTelibHbIE PeCypChl
padoThbI padoTbI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Hunamuka bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH 9 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A . D
3.3 FPOTETHBIE COCTOAHILL BEMECTRA, Ta30Bme 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
MePEXO0/IbI
Hroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTpOCTaTHUKA 10 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
II i i Tok. T
4.2 OCTOTHHBH SICKIPHHCCIIIL TOR. TOKH B 12 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax
Hroro mo pazneny 22
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PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 3
11 KUIACC
Ne KoymuecTso yacon DJieKTpOHHbIe (U (poBbIE)
HanmeHoBaHue pa3/iesioB ¥ TeM MPOrpaMMbl
n/m Bcero  Konrpoabnbie IIpakruuyeckue o0pa3oBaTe/bHbIE Ppecypchl
padoThI padoThI
Pazgen 1. JIEKTPOJANHAMMUKA
1.1 MarnuTtHoe nojue. DIeKTPOMarHuTHAsE MHAYKLIHS 11 1 3 bu6nmoteka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazaen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CXAHHHICCIHE 1 SNCKTPOMATHHTHBIC 9 1 bubmmoTteka 11OK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 MexaHuueckre 1 3JIEKTPOMarHUTHBIE BOJIHBI 5 1 bubmuoteka LIOK https://m.edsoo.ru/7f41c97¢c
2.3 Ornrturka 10 3 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIEIIUATIBLHON TEOPUU OTHOCUTEIBHOCTH 4 1

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

Hroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 DeMeHTHI KBAHTOBOM OMNTHUKHU 6

4.2 Crpoenue aToMa

bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢
bubmuoreka ITOK https://m.edsoo.ru/7f41c97c

4.3 AToMHOE SApO 5

but6mmoreka IIOK https://m.edsoo.ru/7f41c97c
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Uroro no pazueny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 ‘ DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

Hroro no pazneny 7

\ BuGmorexa LIOK https://m.eds00.ru/7f41c97¢

Pa3nesa 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 ‘ O6o0matroiee MOBTOPEHUE 4 ‘ bu6nmoteka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE BpeMs 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero pecypcbl
padoThI padoThI
®dusuka — Hayka o oxne. Ha e
1 M3Hia 7 Hayxa O NpHPOAE. HiayTHbl 1 Bu6miorexa LJOK https://m.edsoo.ru/f0c32e2
METO/Ibl TTIO3HAHUSI OKPYKAIOIIETO MUpPa
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOM Hay4yHOU KapTUHBI MUpA, B 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4ecKoe TBUKCHUE.
O
3 THOCHTCIHBHOCTD MEXAHITECKOTO 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKOpocTs,
YCKOpEHHUE
4 PaBHOMEpHOE IIPSMOJIMHEWHOE ABUXKEHUE 1 bu6muoreka LIOK https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE OJINHEUHOE
5 BHOYCKOPEHHOC HPAMOTHHCHH 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0c372e
JIBUKCHHC
CBo0O .Y
6 BODOJIHOE TA/IGHHE. Y CKOpeHue 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c39cc
CBOOOAHOTO MaJACHUS
Kpuonunerinoe €HHe. €HUe
7 PHBOMIHHEHHOE ABHOKEHHE. JIBHOK 1 Bubmiorexa [IOK https:/m.edsoo.ru/ffoc3ada
MaTepualbHOM TOUKHU MO OKPYKHOCTH
[IpuHTIIUTT OTHOCUTENBEHOCTH [ amues.
8 WuepunanbHble cuctemsl otcyeta. [lepBbiit 1 bubnuoreka L{OK https://m.edsoo.ru/ffoc3be8
3akoH HproToHna
Macca tena. Cuna. [lpunuun cynepno3uuuu
9 cui. Bropou 3akon HeroToHa nist 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c3be8

MaTepUAIbHOU TOYKHU
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10

Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

bubnmoreka [{OK https://m.edsoo.ru/ff0c3be8

11

12

3aKkoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bubnmoreka [{OK https://m.edsoo.ru/ff0c3d00

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapounment rperns. Cuna
COIIPOTHUBIICHUS TIPH IBI)KEHUH TEJIa B
KHMJKOCTH WU Ta3e

bubnmoreka [{OK https://m.edsoo.ru/ffOc3f76

14

ITocrynarenbHOE M BpamaTeabHOE
JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuibl. Inedo cunel. YcmoBus
paBHOBECHS TBEPAOIO TEJIa

bubnmoreka L{OK https://m.edsoo.ru/ffOc41a6

15

16

17

18

Hmnynbc MaTepuanbHONW TOUKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMITyIbC CHIIBL.
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JIBUJKCHHE

Pabora u moutHoCTh cuibl. Kunernueckas
SHeprus MaTepuaabHOW ToUkHU. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

[TorenuuanbHas sHeprus. [loreHnuanbpHas
SHEPTrus ynpyro 1eopMUPOBAHHOU
npyxuHbl. [loTeHIIMaNbHAs YHEPTHS Tena
BOJIM3U MOBEPXHOCTH 3EMIIU

IloTenumanbHbIe M HENOTEHUMAIbHEIE CUJIBL.

CBs3b pa6OTBI HCIIOTCHIMAJIbHBIX CUII C
H3MEHEHHEM MEXaHMYSCKON OHEPIrun
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA
MEXaHUYECKOU SHEPTHUn

bubnuoteka [{OK https://m.edsoo.ru/ffOc43d6

bubmuoreka [{OK https://m.edsoo.ru/ff0c4502

bu6nmoreka [{OK https://m.edsoo.ru/ffOc461a

bubnmoreka [{OK https://m.edsoo.ru/ffOc478c



https://m.edsoo.ru/ff0c3be8
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19

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOI HEPTUuu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTtponpHas padbora o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

bubnmoreka [{OK https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeriecTBa. MoJieian cTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEI

Macca monexyn. KonndyecTBo BeriecTsa.
[TocTostHHas ABoraapo

bubnmoreka L{OK https://m.edsoo.ru/ffOc4dc2

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

26

27

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

3akoH JlanpToHa. ['a30BEIC 3aKOHBI

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde

bubnmoreka [{OK https://m.edsoo.ru/ffoc511e

28

JlaGopaTtopHas pabota «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapaMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ompornecchl B ue€aabHOM ra3e u ux

29 bubnmoreka [{OK https://m.edsoo.ru/ff0c570e
rpaduueckoe npeacTaBieHue
BHyTpeHHss 2Heprus TepMOIUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS.

30 KomuuectBo TemnoTs! u padora. bubmmoreka LIOK https://m.edsoo.ru/ff0c5952
Buytpenusst sHeprusi 0IHOaATOMHOTO
U7eabHOr0 rasa

31 Bunst Termonepenaun bubmmoreka LIOK https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEMI0EMKOCTh BElIeCTBA.

32 KonuyecTBo TEIIOTHI MpH TEIUIONEpEAAUE. bu6nuoreka L{OK https://m.edsoo.ru/ffoc5¢c36
AnrabaTHBIN mporecc

33 TlepBbiit 3aKOH TEPMOHMHAMMUKH i €O bubmuoreka I{OK https://m.edsoo.ru/ffOc5efc
MPUMEHEHHE K N30IpoIeccam

g4  LlcoOpAaTHMOCTL POLECCOB B NPHPOAC. Bu6morexa LIOK https://m.edsoo.ru/ff0c6230
BTopoii 3aKk0OH TepMOIMHAMUKHN

35 Tpurun efictsus u KT renuosoi bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a
MAaIIHHbI

36 Hukn Kapuo u ero KIIT/]

37 DKOJIOTUYECKHE MPOOIEMbI
TETJIOPHEPTETUKH
Ob6o6maromuit ypok «MosnekynsipHas

38 bubnmoreka [{OK https://m.edsoo.ru/ff0c6938
¢uznka. OCHOBBI TEPMOIMHAMHUKI
KonTponbhas pabota no teme

39 «Momnekynspras pusuka. OCHOBBI bubnmoreka [{OK https://m.edsoo.ru/ffO0c6a50
TEPMOJTMHAMUKI

40  !lapoobpasopanie u KOHACHCAUHA. Bu6miorexa [JOK https://m.edsoo.ru/f0c63b6

Hcnapenue u KAreHue
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AOCOII0THAS U OTHOCUTEIIbHAS BIAYKHOCTD

41 . bubnuoreka [IOK https://m.edsoo.ru/ff0c64d8
BO31yXxa. HackimeHHsbI# map
Teepnoe Teno. Kpucramnmueckue u

42 @vOPHbE TENA. AHH3OTPONHS CBOWCTE Bu6miorexa LIOK https://m.edso0.ru/ff0c65f0
KpUCTAILIOB. JKUIKHE KPUCTAIUIEL.
CoBpemMeHHbIE MaTepUalIbl

43~ [L1aBucHHE W KpHCTALI3ALMA. Y ACTEHAS Bu6maorexa LIOK https://m.edsoo.ru/ff0c6708
TeruioTa miasiaeHus. Cyonumanus

44 YpaBHeHHe TEII0BOroO OamaHca bu6nuoreka L{OK https://m.edsoo.ru/ff0c6820

g5 OUICKTPHIALMA TEI. JICKTPUHCCKHH 3P, Bu6miorexa LIOK https://m.edsoo.ru/ffocebce
JlBa BHIa 2IEKTPUYECKUX 3apsI0B
[TpOBOHUKY, TUIICKTPUKHU U

46 MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubnuoreka L{OK https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsa

47 B3aHMOHeI:ICTBHe 3apMOB'V3aKOH Kynona. bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced
TouedHbIN SNEKTPUUECKUH 3apsi]T
Hanpssk€HHOCTB 2IEKTPUYECKOro MOJIS.

48 [IpuHIMN cyneprno3uuy 3IeKTPUIECKUX bubnuoreka [{OK https://m.edsoo.ru/ffOc6df2
nosiew. JInHuM HanpsKEHHOCTH

49 ~ PaboTa CHII DIICKTPOCTATHHECKOrO MONA. Bu6miorexa [IOK https://m.edsoo.ru/fOc6f00
ITorennuain. Pa3HocTh TOTEHIINAIOB
[TpoBOIHUKY U TUIIEKTPUKH B

50 ANEKTPOCTATUYECKOM IIOJIE. bu6nmoreka [{OK https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh

o1 OnekrpoeéMkocTs. Konnencatop bubnuoreka [{OK https://m.edsoo.ru/ff0c7126

52 EKTPOCMKOCTS IIOCKOTO KORACHCATOPA, bubnuoreka L{OK https://m.edsoo.ru/ffoc72c0

DHeprus 3apsKEeHHOr0 KOHIEHCcaTopa



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHuuI nelcTBUS U IPUMEHEHUE

KOHJIEHCATOPOB, KOIMPOBAJILHOTO alapara,
CTpYHHOI0 IpUHTEpA. DIIEKTpOCTaTUYECKast

3aImuTa. 3a3eMICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBanus. [locrosunbiii Tok. Cuiia

toka. Hanpsixenue. ConpoTuBieHue. 3aKoH

OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHIKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUUCCKOTO TOKaA.

3akoH J[xoynsa-Jlenna

bubnmoreka [{OK https://m.edsoo.ru/ffOc74f0

bubmuoreka [{OK https://m.edsoo.ru/ffOc7838

58

59

3axoH OMa a1 IOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne DJIC ucTOUHMKA TOKA U €r0
BHYTPEHHEI0 CONPOTUBIICHUSD)

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METAJUUIOB OT TEMIIEPATYPBIL.
CBepXnpoBOAUMOCTh

bubmuoreka [{OK https://m.edsoo.ru/ffOc7ae0

60

DIIEKTpUYECKUH TOK B Bakyyme. CBOWCTBa
3JIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

61

[MonynpoBoAHUKY, UX COOCTBEHHAS U
npuMecHas mpoBoaumocTts. CBoucTBa p—N-
nepexoja. [lomynpoBoaHKoBbIe TPUOOPHI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUECKUH TOK B paCTBOpax 1
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DJIEKTPOJIN3

bubnmoreka [{OK https://m.edsoo.ru/ff0c82ba

63

64

65

DIIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTEIBLHBIN U HECAMOCTOATEILHBIN
pazpsaa. Monnus. [1nasma

DnekTpuueckue mprudopsl U yCTPOCTBA U
UX MpaKTHYecKoe npuMeHenue. [IpaBuia
TEXHUKHU 0€30I1aCHOCTHU

O0606manmui ypok «IeKTPoInHAMUKA»

bubnmoreka L{OK https://m.edsoo.ru/ffOc84ae

bubmuoreka LIOK https://m.edsoo.ru/ffOc86fc

bubmuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonTponbHas pabora no teme
«9nexkrpocraruka. [locToSHHBIN
ANEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX
cpenax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

68

Pesepsubiit ypok. KonTponbHas pabora no
Teme "DneKkTpoauHaMuka"

PesepBHelil ypok. O6001ar0muii ypox mo
temam 10 xnacca

bubnuoteka [{OK https://m.edsoo.ru/ffOc8c56

bubnmoreka [{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Ne
n/n

11 KJIACC

Tema ypoka

ITocTostHHEIE MAarHUTEI U BX
B3aumo/ieiictBue. MarautHoe nose. Bektop
MarHUTHON MHIYKIUU. JIMHUM MarHuTHOU
WHYKIAH

MarsnuTHoO€ 1oJjie TPOBOTHUKA C TOKOM.
OnbiT Opctena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM

JlaboparopHas pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM»

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9778

bubmuoreka L{OK https://m.edsoo.ru/ffOc98fe

bubnuoteka LHOK https://m.edsoo.ru/ffOc98fe

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuia Amniepa. JlaboparopHas
pabora «lccnenoBanue neMCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY

bubnuoteka [{OK https://m.edsoo.ru/ff0c9acO

JleficTBE MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apshKeHHYH0 yactuiry. Cuna
Jlopenua. PaGota cuibr Jlopeniia
DOnexkTpomMarauTHas HHAyKIUs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn Gapanes

JlaboparopHas padora «MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHIYKIIHH

bubnuoteka [{OK https://m.edsoo.ru/ffOc9df4

bubnmoreka [{OK https://m.edsoo.ru/ffOcal50

NHAyKTUBHOCTB. SIBII€HUE CAMOUHIYKIUH.
OJIC camouHayKIMH. DHEPTUS MarHUTHOTO

bubnuoteka [{OK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I1OJIA KaTyIIKU C TOKOM. QHGKTpOMaFHI/ITHOG
II0JIE

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

10

11

O6o6maromuii ypok «MarauTHoe modie.
SHGKTpOMaFHHTHaﬁ HHIAYKOUA»

KonTponbnas pabota no teme «MarHuTHoe
noJie. DNeKTPOMarHuTHasE UHAYKLIHSD)

bubnmoreka L{OK https://m.edsoo.ru/ffOcab82

bubmuoteka [{OK https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
I'apmonnueckue KoneOaHus. Y paBHEHHE
rapMOHUYECKHX Kojebanwuii. [IpeBpamicHue
SHEPTUn

bubmuoreka [{OK https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

Konebarenbubid KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHuTHbIE KojeOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubnuoteka [{OK https://m.edsoo.ru/ffOcb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIbHOM
KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

[IpexncraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.

BriHyX/1IeHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

bu6mmoreka LIOK https://m.edsoo.ru/ffOcbb86

17

IlepemennbId Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYJTHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKEHUS

bubnmoreka [{OK https://m.edsoo.ru/ffOchd34

18

19

20

Tpancdopmarop. [IponsBoacTso, nepegada
U NIOTpeOIIeHNE IEKTPUYECKON SJHEPTUU

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
NIEPEMEHHOI0 TOKA, IMHUH dJIeKTponepeaay
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE

QJICKTPOOHCPIUU. KYJ'H)Typa HUCIIOJBb30BaHUA
QJICKTPOOHEPIUU B MMOBCEIHEBHOU JKU3HU

bubmuoreka [{OK https://m.edsoo.ru/ffOcc324

21

MexaHn4ecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

bubmuoteka [{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTbh 3ByKa. [ pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3ByKa

bubnuoteka [{OK https://m.edsoo.ru/ffOcccOc

23

24

ONEeKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U
ckopocTs. [IIkana 31eKTpOMarHUTHBIX BOJIH

HpI/IHI_II/Il'IBI PaarOCBA3U U TCICBUACHUS.
PazButue CpCACTB CBA3H. Pannonokanus

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padota «Konebanus u
BOJTHBD)

bubmuoteka [{OK https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA B
OIHOpOJHOM cpefe. ToueuHblid HCTOUYHHK
cBera. JIyd cBera

but6mmoreka LIOK https://m.edsoo.ru/ff0cd350

27

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [locTpoenne n300paxeHUH B
IUIOCKOM 3€pKaJie

bubnmoreka [{OK https://m.edsoo.ru/ffOcd4e0

28

29

[Ipenomnenue ceta. [loaHoe BHYTpeHHEE
oTpaxkeHue. [IpenenbHbId yro MoaHoro
BHYTPEHHETO OTPaKEHUS

JlaGopaTopHas paborta «3mepeHnue
MoKa3aTes MPEIOMIICHHS CTEKIIA

bubnmoreka [{OK https://m.edsoo.ru/ffOcd7f6

bubmuoreka [{OK https://m.edsoo.ru/ffOcd67a

30

JIunsel. [locTpoenne n3odpaxeHuil B TUH3E.

(DOpMy.TIa TOHKOM JIMH3EI. Y BeJIMUCHUE
JIMH3BI

bubmuoteka [{OK https://m.edsoo.ru/ffOcddle

31

32

33

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pakeHUH B JIMH3AX

Hucniepcus ceeta. ClI0XKHBIH cocTaB 0en1oro
csera. L[Ber. JJaboparopHas pabota
«HaOmoneHne qucnepcun CBeTay
Wutepdepennus cera. udpakius cera.
JudpakuonHas pemeéTka

bubmuoteka [{OK https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus cBera

bubnuoteka [{OK https://m.edsoo.ru/ffOcf02e

35

36

Onrtuyeckue mpuOOPsI U YCTPOHCTBA U
yCIIOBUS UX 0€30IaCHOr0 IPUMEHEHUs

FpaHI/ILH:I MNPUMCHUMOCTHU KJIaCCUYECKOH

MCXaHHUKH. HOCTy.]'IaTLI cnenuagabHOU
TCOpHUU OTHOCUTCIIbHOCTU

bubmuoreka [{OK https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OOAHOBPCMCHHOCTH.

37 bubnmoreka [{OK https://m.edsoo.ru/ffOcfa42
3amMeyieHre BPEMEHHU M COKPAIICHUE JITTHHBI
DHeprus U UMNYJIbC PEISITHBUCTCKON

38 yacTulbl. CBSA3b MACChl C SHEPTUEU U bub6nuoreka LIOK https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TOKOS
K 0 O .0

39 OHTPOIILHAN pabota «IITHEa. LICHOBM Bu6miorexa LIOK https://m.edsoo.ru/fOcf6f0
CTEIUATBHON TEOPUH OTHOCHTEIBHOCTH
o LD I1 .0

40 OTOHBL “OPMysa T UlaHKa. JHepti i bubmuoreka LIOK https://m.edsoo.ru/ffOcfel6
UMIyIsC GOTOHA
OTtkpsiTHE U HccaenoBanue Gorodddekra.

41 bubnmoreka L{OK https://m.edsoo.ru/ffOcffc4
Omprtet A. I'. CToneroBa
3akoHbl porodddexra. YpaBHEHUE

42 Dunmrerna s Gorosddexra. «Kpacnas bu6nuoreka L{OK https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

.0 I1. H. JIe6 .

43 Aapnerie coera . HIPITE! coeaca bubmuoreka [{OK https://m.edsoo.ru/ff0d04a6
XuMUYecKoe JeHCTBHE CBETa
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE

44 npuMeHeHue: PoTorIeMeHT, (POToAaTUHUK,
CoJIHEUHas OaTapesi, CBETOIUO]]
P C)

45 CHICHHE SA/IAT TTO TEME (IICMCHTET Bu6miorexa [{OK https://m.edsoo.ru/ff0d0302
KBaHTOBOH ONITHUKM»
Mopens aroma Tomcona. OnbIThI

46 Pesepdopna no paccestHuIO 0-4acTHIL. bubnuoreka LIOK https://m.edsoo.ru/ffod091a
[TnaneTapHas MoieIb aTOMa

47 [TocTtynmater bopa bubnuoreka L{OK https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomeHue GOTOHOB MPU

48 mepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUHU bubmuoteka [{OK https://m.edsoo.ru/ff0dOafa

Ha Jipyroi. Buasl ciekTpos



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBEIe cBOMCTBA yacTull. BoiaHEI e
bpouiis. KopnyckynsipHO-BOJTHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
W3IIy4eHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0d0Oca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaAMOAKTUBHOTO U3TyUYCHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

56

CaomcrtBa anbha-, 6era-, raMmMa-u3ITyIeHuUsI.
Bmmsune PAAOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBbI

OTKpbITHE IPOTOHA U HEWTpPOHA. 30TOIbI.
Anbda-pacnaa. DIEKTPOHHBIH U
MO3UTPOHHBIN OeTa-pacmaj. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHsid peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOU SHEPTETUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
o3UTpoHa. MeTo/pl HaOM01eH s U
pErUCTpalK dJIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cton «@yHnameHTanbHbIe
B3auMoJeuCTBU. EquHCTBO huznueckon’
KapTUHBI MUPa»

Bun 3B€31H0r0 HebGa. Co3Be3nus, spKue
3BE3/bl, TUIAHETHI, UX BUJUMOE IBUKCHHE.
ConHeuHas cucrema

Connue. ConHeuHast akTUBHOCTh. McTouHHK
sHepruu CoJIHLIA U 3BE3]

bubnmoreka [{OK https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK https://m.edsoo.ru/ff0d1356

bubnmoreka [{OK https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKU.
3BE3/1bI TJIABHOU 1OCJIEI0BATEIBLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sporonny CoJIHIa U 3BE3

Muneunsin I[lyTe — Hamma 'anakTuka.
ITonoxenue u nBuxxenne ConHila B
l'anaktuke. ['amaktrku. YépHbie ABIPHI B
s,Ipax rajJjakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acTpOHOMUHT

KonTponbHas pabota «neMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLTMANBLHOM M YTUUECKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

63

O6006matomuii ypok. Poib u mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

Ob6o06maromuit ypok. Poib puznueckoit
TeopuH B (GOPMUPOBAHHIH TTPECTABICHHIA O
¢bu3nueckoil kKapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM Py COBPEMEHHBIX




€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O
pupoe

PesepBHbIil ypok. MarautHoe noie.

66 1
DNeKTpOMarHuTHAS UHAYKIUS

67 PesepBubiii ypok. Ontuka. OCHOBBI 1
CHelHabHON TEeOPUN OTHOCUTEIEHOCTH
P i .K .

68 e3epubiii ypox. Ksantosas pusika 1 Bu6maorexa LIOK https://m.edsoo.ru/ffod1784
DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
®usuka. Peanuzanus tpedoanuit ®I'OC ocHOBHOTO 00111ero 00pa30BaHUs:
MeTtoauueckoe nocodue s yuurens / A. 0. [lentun; nox pen. I'. C.

Kosanepoii. M.: ®I'BHY «MHcTUTYT cTpaTeruu pa3Butus 00pa3oBaHUs

PAO», 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmmoreka IIOK



