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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke c yu€rom QenepasbHONl paboyeil MporpaMMbl BOCIUTAHUS U
KOHUENUMU NpernojaBaHus ydeOHoro mnpeamera «Pusnka» B 00pa30BaTENIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peann3yIoIuX OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HAOpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
OoOy4eHMs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTH peaM3aluu MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHbBIMU Y4Ye€OHBIMHM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHHIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUIAHHPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHoro npenMera «@u3nkay 1o rogam oOydeHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX IPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpy»katoiieM mupe. LIIkompHBIN Kype GU3UKH — CHCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUHM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
dbusnueckoir reorpaduerd W actpoHomuen. Mcmonb3oBaHWEe W AKTHBHOE
OpUMEeHEeHHuEe (U3MYECKUMX 3HAHUW  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMM U JPYTHUX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OpMHUpPOBAHUE YMEHUI NPUMEHSTH
HAy4YHbIN METO]l TO3HAHUS [IPU BHINOJHEHUN UMHU YYEOHBIX UCCIIEIOBaHUMN.

B ocHOBy Kypca (u3uku A YpOBHS CpeAHEro oOlero ooOpa3oBaHUs
NOJIOKEH PAN HMAEH, KOTOpble MOXKHO pPAacCMAaTpUBaTh KakK MPUHLUIIBI €ro
IIOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3/ielnoB (PU3MKU, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKA
00benMHEH BOKPYr (¢u3MyYecKux Teopuil. Bemymum B Kypce sBIsieTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus IOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU IPOOIEeMaMH.

Hoess npuxnaomnoit  nanpasenennocmu. Kypc ¢usukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3yYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJepKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TaKKe OOCYXKICHHS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U 9KOJIOTMYECKONW O€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHus SABJIAIOTCS (pusmueckue teopun (popmupoBaHHE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O NpPHUpPOjAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUM, MU ONUCAHUS €CTECTBEHHO-HAy4HbBIX SIBJICHUU U
IIPOLIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0/ B Kypce (PM3HKH pealu3yercs Mpexie
BCEro 3a CU€T OpraHu3alid SKCHEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXxcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX pador,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBbI B OOIIUN CIHCOK YUCHHUUYECKUX
NpaKTUYECKUX palboT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHMPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE H3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PAcYETHBIX M KaueCTBEHHbBIX
3anay. [Ipu 3TOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHTh U3yYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pa3lena Kypca, TaK U UHTErpuUpys 3HaHUS W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a/7a4 IPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKHX SIBJIEHUM M MPOIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PDPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOecrleueHni0 y4dyeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GU3MKKU Ha ypOBHE CpPEIHEr0 O0IIero 00pa30BaHusl JOIKEH U3y4aThCsl B YCIOBHUIX
OpeIMETHOr0 KaOWHeTa (PU3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOro IMukja. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOXoMMOe JabopaTopHOE OO0OpYIOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyJaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JEMOHCTpAIMi IS
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUM M  NPOLIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabGopatopHoe 00OpynOBaHWE MJI YYEHHYECKHX TMPAKTHUYECKUX padboT
dopmupyeTcsi B BHJE€ TEMaTHYECKMX KOMIUIEKTOB M OOECHeuMBaeTcCs B Pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
1abopaToOpHOro O00OPY/IOBaHUS JAODKHBI OBITH TMOCTPOECHbI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYy4YalOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
UCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHPOBaHME HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUH OOBSACHATH SBJIEHUS C HMCIOJb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTelbCTB;

e (opmupoBaHue npenacTaBICHUN O ponu (PUIUKHU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JocTtkeHue 3Tux 1enei oOecreunBaeTcsl pelieHueM CIEeAyIoIUX 3a1a4d B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuoOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCcKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, DJJEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pAa3IMYHbIX 33Ja4 C SBHO 3aJaHHOM
(Gu3nuecKkol MOJENbpl, 3a/1ad, IOAPa3yMEBAIOIIUX CAMOCTOSATENbHOE
co3iaHue PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHHE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITENIBHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIpeTaluu UH(POPMAIINH,
OIpEJIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTaTa;

e CO3[]aHUE YCIIOBHU JIJISl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JEATEIBbHOCTH.

Ha wu3ydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX MU
NPAKTUYECKUX padOT SABIAETCS PEKOMEHIOBAaHHBIM, YYMTENh JENaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'O MO3HAHMS

®usuka — Hayka o mnpupoxae. HayuHble mMeTonpl NMO3HAHUSA OKPYKAOLIETO
mupa. Poib 3KCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUS IPUPOJBI.
DKCnepUMEHT B QU3HKE.

MopaenupoBanue (GuU3NIECKUX SBICHUNA W TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUHU. [ 'paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEILHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienune, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBI KOOpIWHAT.
CiioxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U [epeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuagbHOW TOYKHM IO
OKPYHOCTH C IMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. [lepuona u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JNBWKEHHUE CHAPSAIO0B, LEITHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenne ABWKeHHS Tea, OPOIIEHHOrO IMOJA YIioM K TOPU3OHTY H
TOPU30HTANTBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBIO OINPEAEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXAY NYTSIMH, TPONUICHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE IIPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unmu cui. Bropoit 3akon HeroToHa
JUISl MaTepuaabHOM ToUku. Tperuil 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (mokosi, CKoibxkeHus, kauenus). Cuma tperus. Cyxoe
Tperune. Cuiia TpeHHUsI CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuent TpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHIKEHHUE a0COIIOTHO TBEPAOIO TeENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUNL.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jieopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWIJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3HOBOM 00pasiie, OT ux aehopMaluu.

HccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TeENa, HMEKOLIErO0 OCh
BpAaILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NmMnynbc MarepuaibHOM TOUKHM (Tena), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbc cuiibl U1 U3MEHEHHE HMITYJIbCa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUKU. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYyro
nepopMHpOBaHHON  mpykuHbl. [loTeHuumanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMJIH.

[loTennuanbHple W HEMOTEHIMaNbHbIE  CWibl.  CBA3p  paboOTHI
HEITOTEHUHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue v HEynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMAIBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopule pabomuwl

N3yyenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YACTUL] BelIeCTBA. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U O0BSCHEHHUE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHM HAeaIbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeaHe KUHETHMYECKOW SHEPruM TEIUIOBOrO JABWKEHUsA dvacTui] rasza. lllkanma
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBI. YpaBHeHUe MeHnneneeBa—Kianeipona.
3akoH [lanbToHa. M30mpoliecchl B UI€AIbHOM Ta3€ ¢ MOCTOSHHBIM KOJHWYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIIECCOB: H30TEpPMa, HU30X0pa,
nzobapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIleCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mogenbs OpOyHOBCKOT'O JABUKEHUS.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopaens, HILTIOCTPUPYIOIIAS TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HIEAJbHOIO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY NapamMeTpaMu COCTOSIHUS Pa3peKEHHOT O
rasa.

Tema 2. Ochogbl mepmoouHamuKu

TepMmoauHamuueckass cucrema. BHYTpEHHssI 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEeMbI U cioco0bl €€ n3meHenus. KonnuecTBo TermnoTsl U pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWJCAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y elIbHasA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3onpoueccaMm. ['paduueckas
UHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoguHamuk. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS — TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamnHax. KosdduumueHt mnone3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduiMeHT Moie3HOro
JEHCTBUSA. DKOJIOTHYECKUE TPOOJIEMBI TETUIOPHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOI XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH JHEPruu Teia TNpPH COBEPUICHHWU PaOOTHI: BBLUIET
npoOKu W3 OYTBUIKM TOJ JEHCTBHEM CXATOTO0 BO31yXa, HarpeBaHue d(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpaIIu).

N3MeHeHnne BHyTpeHHEH SHEPTUH (TeMIlepaTypbl) Tea Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHEr0 CTOpPaHusi, peaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepezammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTaJIM3aus. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHUE: TUTPOMETp H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYECHHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIABJICHUS] KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTENBHOMN BIIaXKHOCTU BO3/yXa.

Pasznen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
Onextpuzaumsi Tell. OJIEKTpUYECKUM 3apsan. JlBa BHIA DIIEKTPUYECKUX
3apAnoB. IIpOBOAHUKH, IOUAIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOrO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuyHbIi aneKTpUYecKuil 3aps.
Onektpudeckoe mnose. Hampsox€éHHocTh  3yekTpuyeckoro mons.  IIpuHnmn



CYIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mnons.  I[lorenmman.  Pa3HocTb
NOTEHIUANOB. [IpOBONHMKM W JOUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHUE 3JIEKTPONnpHOOpOB,
KOHJIEHCATOP, KONMPOBAILHBIN arapar, CTpPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaNEKTPU3OBAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAeHCcaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3mepeHnne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

ONEKTPUUECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsoxenne. 3akon OMa 17151 y4acTKa LETIH.

DJIEKTPUYECKOE COINPOTUBJICHUE. Y IEIbHOE CONPOTHUBIIEHUE BELIECTBA.
ITocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJIEKTPOJBIKYIIAsA CUJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas " MpUMECHas MPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE IPHOOPHI.

ONEKTpUYECKUA TOK B  pacTBOpaX M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOJIH3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, pEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA JHO/I,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIPSKEHMUSL.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIN MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenanHoe CoeIMHEHUE ITPOBOIHUKOB.

[IpssMmoe wW3MepeHue BIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil 1 NpOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3mepenune 351eKTpOABMKYIIEN CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHUE, HAyYHBIA (aKT, Tumore3a, (pu3mdeckas BEITMYHMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, runepbosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpuponae, aAuddysus, ocMmoc,
TEIJIO0OMEH KHMBBIX OPraHU3MOB (BH/bI TEILIOMEPEIadyH, TEIUIOBOC PaBHOBECHUE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs ITHCCOLMALMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JBUKEHUH C HCHOIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJAOMET M JpYyrue), IBUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIHU
IIOJIyYEHHUsT COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE npuOopHI,
AJIEKTPOOCBETUTENBbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe nonie. IneKmpomMazHUMHAA UHOYKUUA

[TocrostHHBIE ~ MarHUTHL.  B3anMOAENCTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1none. Bektop MarHuTHOM MHAyKUMH. [IpuHumn cynepnosuuuu
MAarHuTHBIX MoJed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa JNMHUNA MarHUTHOU
VHJYKIMH T10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHMUTHOTO MOJISI JUIMHHOTO MPSAMOr0 MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaencTBie MpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Ione. PaGora cunbl Jlopenma.

SIBiieHME JJIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHOM
UHAYKIAU. OJEKTPOABIKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
unaykunu dapanes.

BuxpeBoe »snekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS OCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIIEHHE CaMOMHAYKLUHMH. OJIEKTPOABIKYLIAs CHIIA
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbIE
MAarHMThl, JJEKTPOMAarHUThl, JJICKTPOABUrATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.



Jemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME 3EKTPOMArHUTHON UHIYKIUU.

IIpaBwiio Jlenna.

3aBHCUMOCTD JJICKTPOABMXKYIIIEH CUJIBI MHIAYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne siBICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXAaHHUYECKHME  KOJIcOaHUS.
Mapmonnyeckue konebanus. [lepuon, vacrora, amruuryga u (aza koneOaHUM.
[IpyxvHHBIN MasTHUK. MaremMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanuit. [IpeBpailieHre 3Heprun Mpyu rapMOHUYECKUX KOJIeOaHUIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHUYEeCKUMHU |
AJEKTPOMArHUTHBIMU Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy)1€HHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHMS.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCII0JIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoieOAaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MaITHHUK ).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0oOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) IS
AJICKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocnenoBaTEIbHOM COCIWHEHWU PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIAUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

WccnenoBanre 3aBUCUMOCTH MEepUoAa MajbIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

MexaHuueckue BOJIHBIL, ycioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHuss W JyiMHa BoJHbL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
HNurepdepenius u nudpaxius MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3IYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoiCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIUIIBI paguoCBsI3U U TeNeBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTMKA B TEXHHKE WU MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaGntonenune orpakeHus 1 MpeIoMIICHU MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnn u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, MoNsipu3anus, Judpakuus, UHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3akOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yroy IOJIHOTO
BHYTPEHHET0 OTPaKECHHUSI.

Hucnepcust ceera. CinoxHbIN cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBaroie JuH3bL. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME W ONTHYECKash cuja TOHKOM JuH3bl. IlocTpoeHue wuzoOpaxeHHil B
coOMparoMX U pacceuBarolux JuH3aXx. PopMysia TOHKOW JIMH3BI. Y BEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCHMyMOB M MHHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakinmoHnHas pemérka. YcCiaoBUe HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszauus ceera.

TexHu4yeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHENHOE pPaCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckre npruOOpBkl.

[TonHOE BHyTpeHHEE OTpakeHrE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol



N3mepenue nokazartenst NpeaToMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB M300pa’KeHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeIHAJIBHON TEOPHUH OTHOCUTEIbHOCTH
I'paHunBl  OPUMEHUMOCTH  KJIACCHYECKOM ~ MexaHukd.  IlocTymarsel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpalLICHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJIBCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUs
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEpTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Goroadpdexra. Onbitel A. I'. CToneroa. 3aKoHBI

dororddexra. YpaBuenue DitHmreitHa mis dorodddexra. «KpacHas rpaHuUia»
dotoaddekra.

JaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, cojiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YCTaHOBKE C IMHKOBOM IJIACTUHOMA.

UccnenoBanne 3akoHOB BHeNTHEro poTodddekra.

Cseronmo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopnia mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormonieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buisl
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUYCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Habmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs snapa. OTKpeITHE
pamuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompezgeneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramMma-u3Iy4dCHHUS.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oronsl.

Anbda-pacnian. ONEKTpOHHBIM M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JleseHue u cUHTE3 AA€EP.

Anepseiii peaktop. TepMosnepHbiii cuHTe3. [IpoOiieMbl M MEPCIICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKThI JIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopule pabomwi

HccnenoBanre TpEeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpruKkinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIDKCHHUE.

Conneynas cucrema.

Conune. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyHIA U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[marpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3]IbI TJIaBHOM IMOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl )KU3HH 3BE3I.

Mueunsiii [Iyte — nama I'anaktuka. [lonoxenue u nBuwxkeHue CoyiHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajgakTuk.
Teopust bonbuioro B3peiBa. PEukTOBOE M3IIydEeHUE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

Halntonenust HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMIBIOTEPHBIX
NPWIOKCHUH JIJIsT OTpEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIaApUs U SIPKUE 3BE3/BL.

Hab6ntonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyru.

O0o01maroee NOBTOpeHne

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTUHE MHUpPA, pOJib (PU3UUECKON Teopuu
B (GOpPMHUpPOBAHUU TPEACTaBICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
¢dbusznyeckoil KapTHHBI MHUPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymIecTBISIETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0rMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (uU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJIEITUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxka: pelmIEHUE CUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IMPOEKUMHA HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMI, NpPU3HAKU TOAOOUSI TPEYTOJIbHUKOB,
ornpeJieNIeHne MIONaau TIOCKUX GUryp u oobéma Tel.

buonoecusa: »nekrpuyeckue SBICHHS B JKUBOW MpPHUPOIE, KojeOaTelabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NIPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIu3.



l'eocpagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX YA,
(doTochEMKa 36MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeusa: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLUMOHHAA II€4b, panap, PaavONpPUEMHHK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yudeOHOro mnpeamera «@Pu3nkKa» Ha YpPOBHE CpeaHEro oOIlero
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTIOCTUKEHUE CIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTAaThl OCBOCHUSI yueOHOro npeamera «Ou3uKa JT0JKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PaCHIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JEITEIBHOCTH B MPOLIECCE Peaau3alld OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO WJIeHA POCCUIMCKOTO OOIIECTBA;

OPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPa)kIaHCKOIrO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIluy;

YMEHHUE B3aUMOJICHCTBOBATH C COIMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS :

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHUWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUICHHE K MHUPY, BKJIKOUYAs 3CTETHUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil HayKe;



5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IMYHBIM cdepaMm MpodecCHOHAIBHON AEATENHHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKEHUHN BCEH KU3HH,

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTUIECKUX TPOOIIEM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEH CPENIE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOI'O Pa3BUTHS YETIOBEUYECTBA,;

pacCIIMpPEHHE OIbITa JEATeIPHOCTH HKOJOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN 10 (PUBUKE;

7) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEATEILHOCTH, TOTOBHOCTH B IIpOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBJIATH  TPOEKTHYIO W HCCIIEIOBATEIbCKYIO
NeSTENbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHBIE YUeOHbIE eliCTBHS
ba3oBble Jjornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh LEIU JEATEIBbHOCTH, 3aJ1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS,
BBIABJISAITH 3aKOHOMEPHOCTM M TPOTHUBOPEUHMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHbTATOB
1[EJIIM, OLICHUBATh PUCKU MOCJICACTBUI ACATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHIX  PEajIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX MPOOIEM.
ba3oBble nuccienoBare/ibCKue JAelicTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIKOYEBBIMU MOHATUSIMH U METOAAMHU
(u3nUeCKOl HAyKU;



BJIa/IETh HaBbIKAMU YUEOHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3aJad (U3HUECKOr0 COJEp)KaHUs, NPUMEHEHUIO Pa3IuYHbIX
METOI0B MO3HAHUS;

BJIAJE€Th BHJIAMH JCSATEIbHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MPeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI IS JI0KAa3aTelbCTBA
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJ€ pEUICHUs 3aJauyd pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMYIUpOBaTHL COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOM
JESITENIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HaHUSA N0 (HU3MKE B NPAKTUYECKYIO 0OJIaCTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUU (PU3UUECKOrO CONEpIKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh IIOUCK, aHAJIN3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanuio WHGOpPMAIMU pa3IuYHbIX BHIOB U (Popm
IpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3ajad4 ¢ COONIIOIGHHEM TpeOOBAaHUN DJPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, PEeCcypcocOepeKeHMs, TMpaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMaIIMOHHOW 0€30MacCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUHU, BEIOMpAsi ONTUMAIIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeHCTBUSA:
OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NeSITEeNbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMSTr4aTh
KOH(DJTUKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U KMCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W WHIAWBUAYaJIbHOU
paboThI;

BBHIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJJICKTUBA;

NPUHUMATh I[€1M COBMECTHOM  JAEATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTHKEHHUIO: COCTaBJATH IUIAH JCHCTBUM,
pacrpenensaTh pojad ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXKJAaTh PE3YJIbTaThI
COBMECTHOU padOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemiaraTh HOBBIE MPOEKThI, OICHWBATh HJIEHU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B Pa3JIUYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITH MHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATh MO3HABATEIBHYIO NEATEILHOCTh B 00JACTH
GU3MKM M aCTPOHOMHH, BBIBIATH MPOOJIEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PaObOThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAaI[UsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHHUIA;

JieNaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DJPYAMINH B 00JacTu
(Gbu3HUKHU, TOCTOSTHHO TIOBBINIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI NHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJeTh  HABBIKAMU  IIO3HABaTENIbHOM  pedrexkcun  Kak  OCO3HaHUS
COBEpIIIAEMbIX JICHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHMUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHWS;

YMETh OIICHMBAaTh PHUCKHM W CBOECBPEMCHHO IPUHUMATh PEIICHUS TI0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYIHUX TMPU aHalu3e pPe3yiIbTaTOB
NESATENHHOCTH;

IPUHUMATh ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apPryMEHTBl JPYrdX TpPH aHAJIN3E PE3yIbTAaTOB
NeSITENHbHOCTH;

NpPHU3HABATh CBOE MIPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce qocTmKeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEIOIar Ao
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B C€0€;

caMOperyJIMPOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHHMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO IENH U
yCIeXy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMCHHE JCHCTBOBATH MCXOMSl M3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMATBbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHL.

HPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NS TEIbHOCTH JIHOJIEM;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJIENei:
MaTepHualibHasi TOUKa, MHEepIHaIbHasl CUCTeMa OTCuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICaJIbHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )XKUAKOCTEH U TBEPIBIX TEN, TOUYCUHBIN
AIEKTPUYECKUN 3apsil PU pelieHnd PU3nUecKux 3aady;



pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KMUHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKH:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJMHEWHOE
IBW)KEHUE, CBOOOAHOE TMajieHHe TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHepLus,
B3auMoeicTBue Tei, AudQy3us, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHNE 00bEMA TeJ IPHU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCIApEHHE, KOHJEHCAIMs, IUIABJIEHUE, KPUCTAJUIM3alus, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, MOBBIILICHUE JaBJICHUS ra3a MpU €ro HarpeBaHuU B 3aKPHITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSHUSL Ta3a B  HM30IpoLEeccax,
ANIEKTpU3aLUs TEN, B3aUMOCICTBUE 3aPS/I0B;

OMKCHIBATh MEXAHMYECKOE JBI)KEHUE, HCIONb3Ys (DU3MUYECKUE BEIIUYMHBI:
KOOpAMHATa, MyTh, NEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, cuia,
UMITYJIbC T€Ja, KNHETUYECKas dHEprusi, NOTEHLHAIbHAs SHEPIHs, MEXaHUYecKas
paboTa, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(bu3nUecKnii CMBICT HCHOJIB3YEMbIX BEIIMYMH, WX OOO3HAYECHHS M €IUHULIBI,
HaXoAUThb (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIUYMHAMM;

ONKCHIBATh M3YUEHHbIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHHUS,
UCTONb3ysl (U3NYECKHWE BEJIMYMHBL: JaBJIEHUE Tas3a, TeMIeparypa, CpemaHss
KMHETUYECKAsl SHEPIHsl XaOTHYECKOr'0 JABMKEHUS MOJIEKYJ, CPEAHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI 3Heprusi, padbora rasa,
KO3 (UIIMEHT TMOJIE3HOrO JEWCTBHSI TEIJIOBOrO JIBUraTeNs; MNpPU OMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCIONB3YEMBIX BEJIUYHH, WX
0003HAUYCHUS W €OUHUIIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(pU3MYECKYIO BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OINKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BEIUYMHBI: DIICKTPUUECKHUM 3aps/l,
ANEKTPUUECKOE I0J€, HANPSKEHHOCTD IOJIsI, MOTEHUHAJ, pa3HOCTh MOTEHLIUAJIOB;
Opy ONHWCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICH HCIHOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U EIUHUIIbI; yKa3biBaTb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AQHAIM3UPOBATH (PU3NYECKHE MPOLECCHl U SBJICHUS, UCIIONIB3Ys (PU3NYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMIIYJIbCa,
NPHUHIMI CYTEPHNO3ULIMA CHUJI, TIPUHIIUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
OTCY€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHsS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CpEHEW KMHETHUECKOW SHEPIHH TEIUIOBOTO JBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEpPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHECHHUS
ANEKTPUUYECKOr0 3apsia, 3akoH KyloHa, HpU 3TOM pas3iuyarh CIOBECHYIO



(OpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPUHLMIBI JEHCTBUA MAalllUH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX O€30MaCHOrO MCIOJb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHATh DKCIEPUMEHTHI 1O MCCIEN0BAaHUI0 (U3HMUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MpU HTOM
dbopmynupoBaTh mpoOJeMy/3amady W THIOTE3y Y4EeOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBAaHHWS, MPOBOAWTH OIBIT U
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIMYUH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHbHIC
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKCUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIUYMH B
BUJIE TAaOIUI U TpaUKOB, I€TaTh BEIBOJBI IO pE3yIbTaTaM UCCIEIOBAHNUS;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HCCIEJOBaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW U MPOEKTHOM
JESITENIbHOCTA C WCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPATOPHOIO
000py10BaHUS;

pemath pacuéTHbIE 3aJa4d C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTOIB3Ys (PU3NYECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJaun
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACHATH (DPU3HUECKHE BEIUYHUHBI U (POPMYIIHI,
HEOOXOIMMbIE NIl €€ pelleHusi, NPOBOAUTh PAcU€Thl M OLICHHBATh PEATbHOCTb
MOJTYYEHHOT'0 3HAYeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 33/1a4M: BBICTPAaUBATh JIOTHYECKU HENPOTUBOPEUUBYIO
LENOYKY pacCyXIEHHIl ¢ ONOpOl Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
bu3nUecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEHIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpeCTaBleHUs y4eOHOM M HAy4YHO-NOMYJISIpHOW MH(OpMalUH, MOIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJIYyYaeMy0 HH(OPMALIHIO;

PUBOJIUTH MPUMEPHI BKIIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTU MPU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 30POBbS M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPELE;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh O0O0SI3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalHUsAX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE PACCMATPUBAEMOMN MPOOIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb M MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpaA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW JESITEIBHOCTU JIIOJAECH, 1EIOCTHOCTh U EIUHCTBO
(bu3nIecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJIEIICH:
TOUEYHBIN ANEKTPUUECKUH 3apsijl, JIyd CBETa, TOUEUHbIM UCTOYHHUK CBETA, s/iepHas
MOJIeTIb aTOMa, HYKJIOHHas MOJeNb aTOMHOIO sifjpa MpPH pEIICHUH (PUINYECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (MIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aWMOJECHCTBHE
MAarHuTOB, DJICKTPOMArHUTHAasi MHAYKUUSA, JEHUCTBUE MArHUTHOIO TIOJA Ha
OPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsl, SJEKTPOMAarHUTHBIE KoyieOaHUd U
BOJIHBI, MPSIMOJMHEHHOE PpAaCIpOCTPAHEHUE CBETa, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHnus, aubpakuus W MOOJSpU3alus CBETa, JHCIEepCUs CBETa,
doroanexTpuaeckuit 3gdext (hoTodddeKT), CBeTOBOE NaBIeHNE, BOSHUKHOBCHHE
JUHENYaToro CHeKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas
PaAMOAaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  NPOBOAMMOCTb  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOLECCHI), MCHOJb3Yys (DU3UUECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, cujia TOKA, DJIEKTPUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTHBJIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIAs CHia, padoTa TOKa,
UHAYKIUS MarHuTHOro mnossi, cuia Awmmepa, cwia JlopeHlla, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO0 W MArHUTHOrO IMOJIEW, MEepUoj U YacToTa
KoseOaHuii B KojiebaTeNbHOM KOHTYpe, 3apsii W cuila TOKa B IpoIecce
TapMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKYCHOE pacCTOSHHE U
ONTHYECKasl CHUJa JIMH3bI, MPU ONHCAHUM MPAaBUIBHO TPAKTOBaTh (PU3HUECKHUI
CMBIC]I HCIIOJIb3YEMbIX BEIMYMH, MX OO0O3HAUYeHHs] W EAUHMIIbI, YKa3bIBATh
dbopMynbl, CBA3BIBAIOUIME JIaHHYI0 (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3y4YEHHBIC KBAHTOBBIC SIBJICHHUS W TMPOIECCHI, HCIOIB3YS
(du3nUecKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT TIOIypacIaga, SHEPTHsI CBI3U
ATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIOJIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIONIUE JIAaHHYI0 (U3HUYECKYI0 BEIWYWHY C JPYTMMH BEJIUYMHAMH,
BBIYUCIISATh 3HAaU€HUE (PU3NUECKON BEIMYUHBI;

AHATM3UPOBATHh (PU3UUYECKHUE TPOIECChl U SBIICHUS, UCTONB3YS (Pu3nyeckue
3aKOHBI W TMPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEIIFHOTO U MapaJICIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[oynda—JIeHma, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKIIMHU, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUWE ODuHITEWHA M porodddekTa,
3aKOH COXPAaHCHHS JHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHCHUS
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHUsI MAaCcCOBOI'0 4ucia, mocryiatel bopa,
3aKOH PAaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3iindyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, O0JIACTH)
IPUMEHUMOCTH;

OTIpECNISATh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHAKA
C TOKOM, cuJiIbl Ammepa u cuibl Jlopenna;

CTPOUTh W OIHKCHIBATh H300pPAKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIUH30MU;

BBITIOJIHATH OKCIEPUMEHTBI TI0 MCCIIECIOBAaHNI0 (U3UYECKUX SBJICHUNW H
NPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HM3MEPEHHUH: TPH ITOM
dbopMmynupoBaTh mpobiemMy/3amady W THUNOTE3y Y4YeOHOro OSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO OOOPYIOBaHUWS, MPOBOAUTH OMBIT H
(bopMyIHpOBaTH BHIBOABL;

OCYHIECTBIISThH NMPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIUYHH, TPU
ATOM BBIOMPATh ONTUMAJBHBI CHOCOO W3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHI: TpPH HSTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJC TAOIUIl U
rpaduKoOB, AIaTh BHIBOABI 110 PE3yJIbTaTaM UCCIICIOBAHHUS;

coOI01aTh MpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEIACHUU HUCCIEIOBAHUI B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIBCKOW W IMPOCKTHOU
JEATENHHOCTH C HCIIOIh30BAHHEM HW3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3YsI (M3MUECKUE 3aKOHBI U MPUHIIAITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BBIOMpATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOoMMbIE NIl €€ pelleHUs, NPOBOAUTH PAcU€Thl M OLICHUBATh PEATbHOCTh
MOJTYYEHHOI'0 3HaUeHUS PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEIIOYKY PACCYXXICHUM C OINOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBJICHNUS;

UCNOJb30BaTh  MpPU  pPELIEHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TIPEACTaBIICHUS yYeOHON M HAYYHO-TIOMYJISIPHON HH(OpMAIINH, MOTyYeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyto HH(OpMaIuio;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCJIOBUA UX OE€30MACHOI0 HUCIIONIb30BAaHUS B IMOBCEIHEBHOU
KU3HU;

NPUBOJIUTH MPUMEPHI BKIIAJAa POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl obecriedeHuns: 6€30MacHOCTU MpU OOpalEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOro
MOBEJICHUS B OKPYXKAOLIEH CPEJIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyHNbl, PAUUOHAIBHO pacHpeneisTh OO0SI3aHHOCTH M
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJCKBAaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3aeioB H TeM nugpoBbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (1upp )
MporpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI
pecypcbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [IOK
1.1 ®u3nka U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pasueny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewatitka > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 flunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHIECKON 9 1 bubnnoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK

@da30BbIE IEPEXOBI

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




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
41 DueKTpoctatitia 10 https://m.edsoo.ru/7f41bf72
49 IlocTossHHBIN 3eKTpUYECKU TOK. TOKH B 12 bubnnoreka [IOK
' Pa3IMUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOJIUHAMUKA
MarunuTtHOe moje. DIeKTpOMarHuTHAs bu6mmoreka [IOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCcKHe U JIEKTPOMarHuTHbHIE 9 1 bu6mmoreka [IOK
' Kosiebanus https://m.edsoo.ru/7f41c97c¢
29 MexaHu4yeckre U IeKTPOMarHUTHEIE 5 1 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 1 bu6nmoreka [IOK
' OTHOCHUTENILHOCTH https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
. but6mmoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBON ONITHKH 6 httos://m.edsoo.ru/7fA1c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK




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

4.3 ATOMHOE SAPO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 Eggﬂ;ﬁfgiiouﬁ £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 Ob6o6maroniee MOBTOPEHHE 4 }P?tlffsﬂ/ljr(r)f:;si?rcjﬁ £41097c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne Jlara nudpoBbIe
Tema ypoka Koutpoabubie | IlpakTuyeckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MGT(}),K bl nofHeIl)HI/Iﬁ 1 bubmmorexa [IOK
d A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MmecTo puzuku B
5 (GbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIF0IeH
MexaHudyeckoe TBUKEHHE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubmuorexa [IOK
3 1
newxeHus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IIPAMONIMHENHOE 1 bubnnorexa [IOK
JIBYKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bub6nmorexa [IOK
5 1
JBUYKECHUE https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majieHne. Y CKopeHue 1 bubnuoreka [{OK
¢BOOOIHOIO MaleHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoOe NBUKEHUE.
7 JIBrm>KeHME MaTepraibHOM TOUYKH IO 1 bubmmorexa [IOK
P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 [TpuHIIMTT OTHOCHUTEIBLHOCTH [ amues. 1 bubmuoreka [IOK




HnepuinanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 CYIIEPHO3UIINH CUI. BTOpoi 3aKkoH buGmorera [IOK
yrep t ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa nnst MmaTepuanbHON TOYKH
Tpetuit 3akoH HproToHa 1151 bubnmoreka [JOK

10
MaTepHalbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHupHOTO TsaroTeHus. Cuna

11 TspkecTd. IlepBasg kocMHuueckas bubmorexa [IOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
TeIa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Ko>ddumuent tpenuns.

13 Cuna cgn OTI/IBJ‘IeIfIbI/Iq:I pu BI:S(@HHH bubmmorexa [JOK

p pH A https://m.edsoo.ru/ff0c3f76
Teaa B )KUAKOCTH UIIU rase
[locTynarensHOE U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TENA. but6mmoreka [IOK
MowmeHT cuibl. 1Inedo cuiel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Teja
Hmiynbsc MaTepraIbHON TOYKH,

15 CHCTEMbI MAaTEPUAIIBHBIX TOYEK. bu6muotexa LIOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyinbsca. PeakTiuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprust MaTepuagibHOR bubnnorexa [IOK
Touku. TeopeMa 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTUU

17 [ToTeHmanpHas SHEPTHSL. bu6nmmoreka LIOK




[ToTeHumanbpHast SHEPTUS YIIPYTO
neOpMUPOBAHHOMN MPYKUHBL.
[ToteHnmanpHas SHEPTHS TeNa BOIU3N
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHuManbHBIC M HETIOTCHIIMAIBLHBIC
cuibl. CBs3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MEXaHNYECKOU OHCPIruu CUCTCMEI TCII.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHnas pabota
«MccnenoBanue CBA3M pabOThI CUIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJIa Ha MIPUMEPE PaCTIKCHHS
PE3UHOBOTO KI'yTa

20

KonTtponbHas paboTa mo Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE OJI0KEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. JAudpdysus

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JABUKEHHUS U
B3aHMMOJICMCTBHS YaCTHUI] BEIIESCTBRA.
Mopenu cTpoeHus ra3oB, XKUIAKOCTEH
1 TBEPJBIX TET

23

Macca monekyn. Konnuectso
Beuiectra. [loctostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

HNneanpueni raz B MKT. OcHOBHOE

bubnunorexa LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mmepa

26 CpellHEeW KMHETUYECKOM dHEPIUuun bubnuorexa [IOK
JIBUKEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3axoH [lanbroHa. ['a30BbIe 3aKOHBI
JlaGopatopHas pabota

08 «HccnenoBanue 3aBUCUMOCTH MEXY
napaMeTpaMH COCTOSIHUSA
pa3pexKEHHOI 0 Ta3a»

29 M3omporeccel B HI€aIBHOM I'a3e U UX bubnnorexa [IOK
rpaduueckoe mpeacTaBIeHUuE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoOsbI e€ u3menenus. Konnuectso bubmuoteka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrust OIHOATOMHOTO UJEAIbHOIO
rasa

31 Bunsl Terionepenaun bubmmorexa [OK

https://m.edso0.ru/ff0c5¢c36
VY nenbHas TEMIIOEMKOCTD BEIIECTBA.
32 KonudecTBO TEIIoTH IpH bubmorexa LIOK
. https://m.edso0.ru/ff0c5¢c36
Teruionepenaye. AquadbaTHbIi poiece

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuorexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs miporieccoB B bubnmoreka LIOK




npupone. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunumn aevicteus u KIIJI TernmoBoi

bubnuoreka [IOK

3 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapuo u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOITIEMBI
TETUIOHEPTETHKU
38 O6o6maromuii ypok «MomnekysipHast bubnmorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KoHnTtponbHas paboTa mo teme
39 «Mounekynspras pusuka. OCHOBBI bubmorexa LIOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIMS. bubnnoreka [IOK
Ncnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS
41 BJIAJKHOCTH BO31yxa. HachiueHHbIi bubamorexa [HOK
Ay - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrannuueckue u
42 amop(HbIe Tena. AHU30TPOIHS bubnmoreka [JOK
CBOWCTB KpHcTalIoB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTtayibl. COBpEeMEHHbBIE MaTepUAITBI
[InaBnenue M KpUCTAIIA3AIIMS.
43 VY nenpHas TEIUIOTA MJIABICHUS Bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bubmuorexa [IOK
44
YPaBHEHHE TCILIOBOrO banarca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tei. DNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUA DJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apAaa0B

IIpOoBOTHUKH, TUAIEKTPUKH U

46 MOJTYIIPOBOTHUKHU. 3aKOH COXPAHCHHS bubmorexa LIOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsiaa
BsaumonelictBue 3apsa10B. 3aK0H
47 Kynona. Todeunslii anexTpudeckuit bubamorera LOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpssk€HHOCTB 3JIEKTPUYECKOro
48 nosis. [IpuHnun cynepnosunuu bubnnorexa [IOK
AJIEKTPUYECKUX Nojed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun anexkTpocTaTHuecKkoro
49 noss. [lotennuan. PazHocthb bubmmorexa [IOK
' e https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 3J'IpeKT 0CTaTUICCKOM noILe bubmmorexa [IOK
P ) https://m.edso0.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bubnuoreka [IOK
51 OnekTpoéMkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUS 3apsHKEHHOTO bubamorexa [IOK
pa. P P https://m.edso0.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTopHast pabota "3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
IIpyHIMI NEUCTBUS U IPUMEHEHNE
54 KOH/ICHCATOPOB, KOTTMPOBAIEHOTO

amnmaparta, CTpyHHOro IpuHTepa.
DneKTpocTaTHUEeCcKas 3alluTa.




3a3emiieHHE AJIEKTPOprUOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixkenue.
Comnportusnenue. 3akon OMa 11t
y4acTKa 1enu

56

[TocnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COeTUHEHUE
npoBoJHHUKOB. JlaboparopHas paboTa
«M3ydyeHne cMeIaHHOro COeTUHEHUS
PE3UCTOPOBY

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTE JIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)
aneKkTpudeckon uenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenune DJIC ucTouHrka ToKa U
€ro BHYTPEHHET0 COMPOTUBIICHUSI

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEeKTPOHHAS MPOBOJMUMOCTH TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COHpOTI/IBJ'IeHI/IfI MECTAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUYECKUI TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX MyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U

IpUMecHas MpoBoguMocThb. CBoiicTBa

p—n-nepexoaa. [lonynpoBoHUKOBBIE
IPUOOPHI

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c84ae




DNeKTpUYECKU TOK B pacTBOpax M

pacruiaBax JIEKTPOJIMTOB. bubnmnoreka [JOK

62 1
DIIEKTPOTUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DnekTpoaus
DJIEKTPUUECKUI TOK B ra3ax.

63 CamMocToATenbHBIN U 1 bubmmorexa LIOK
HECaMOCTOSTENbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [IOK
npuMeHeHue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypok 1 bu6muoteka LIOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabota no teme
«9nexrpocrartuka. [locTossHHBIN bubnmnoreka [JOK

66 . 1
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 Pesepsnbiii ypok. KonTponsHas 1 bubnuorexa [JOK
pabora 1o Teme "DIeKTpouHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000IarONIHA yPOK 1 bubnnoreka [JOK
no temaM 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
[
Jlj;ﬂ Tema ypoxa Bcero Kontpoarueie | Tpakrueckue il:;:eﬂl/lﬂ :g[?;zzil;fenbﬂue
padoThI padoThI pecypebi
[locTositHHBIE MATHUTHI U UX
B3anMoOJIeiicTBHE. MarauTHOE ToJIe. 1 bubmuorexa [IOK
Bextop MmaruutHOM nHAYKUMA. JInHUK https://m.edsoo.ru/ff0c9778
MAarHUTHON UHIYKLIHH
MaruauTtHoe 1ose NPOBOAHHUKA C
TokoM. OnbIT Opcrena. 1 bu6nmoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue 1 1 bu6morexa [LIOK
MAarHATHOTO MOJISI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuiia Ammnepa.
JIaGopartopHas paboTa 1 1 bubmmorexa [IOK
«Uccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHuTa Ha PaMKy €
TOKOM)
JleficTBHE MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3apSKECHHYIO YaCTHILY. 1 bu6muoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOU uHaykuuu. I1C 1
WHAYKIHUU. 3aKOH 3JIEKTPOMArHUTHOM




unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
SHGKTpOMaFHHTHOﬁ HHIAYKIIUU»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camonHaykiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

Bbub6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JNEKTPOMAarHMThI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1€Yb

10

11

O6o06maromuit ypok «MarauTHoe
noJje. DJIEKTPOMarHUTHAS HHIYKIIHS
KonTponbHas pabora o teme
«MarsutHoe 1noJe.
DeKTpOMarHuTHasT MHIYKLUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHHYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHUI.
I[peBparenue sHeprun

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCUMOCTU
Meprojia MallbIX KoyieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACChI TPy3a»

14

Koneb6arenpHbiit koHTYp. CBOOOHBIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820




JJICKTPOMArHUTHBIC KoJIeOaHMs B
nacajibHOM KoJIeOaTeIbHOM KOHTYpE.
Ananorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAariuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTHH B U/I€AJIbHOM
Kos1e0aTeabHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyXIeHHBIC
MeXaHu4eckue Koyebanus. Pesonanc.
BbIHYXI€HHbBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHyCcOUAAIBHBIN
IEpPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIONIEE 3HAUYEHUE CUIIbI TOKA U
HaNpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepenaya v norpedieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa IepEMEHHOTO TOKaA,
JIMHUM dJIeKTponepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKUE PUCKHU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncrnosnb3oBanus
IJIEKTPOIHEPIUH B TOBCEAHEBHON
KU3IHU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie 1 NPOAOIBHBIE BOJHbI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI pagUOCBSI3U U
24 TeneBunieHus. Pazputue cpeacTs
cBa3u. Paguonokanus
25 Konrponsnas padora «Konebanus u bu6mmorexa [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonuHEHOE pacpoCTpaHECHHE
26 CBETa B OJHOPOJHOM CpELE. bu6mmoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue Bubmmoreia LIOK
P L P https://m.edsoo.ru/ff0cd4e0
N300pakeHU B IJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6mmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepenue bu6nmorexa [IOK
[0Ka3aTesisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune n3o00pakeHui B bubmuorexa [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenuueHue TUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabota

31 «HccnenoBanue CBOMCTB
M300paKeHUI B TUH3AX»
Hucnepcus cBeta. CIoXKHBIN COCTaB
39 6emoro ceeta. lIet. JlabopaTopras
paborta «Habmoaenue aucnepcun
CBETa»
33 WNurepdepennus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [loniepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH
36 KJIaCCUYECKON MexaHuKu. [locTynarsl bubmuotexa [JOK
CIeLUaJIbHON TeOpuHn https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHe BpEMEHHU U COKpallleHue bubmmorexa OK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 gacTuipl. CBS3b Macchl ¢ YHEPTUEH U bubmmorexa LIOK
' P https.//m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [JOK
39 OcCHOBBI CIELIMATIBHON TEOPUU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0




®oronsl. ®opmyina [Inanka. Dneprus

bubmuoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIET0BAHUE Bu6 1TOK
HOINOTEKA
4l porospdexra. Onprrer A. T https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI hoTodddekTa. YpaBHEeHHE
42 SﬁHmTegHa nq:bq)OToa(b(}l@)eKTa Bubmmoreia LIOK
a ' https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» hotorpdexra
Jasnenue cBeta. OnbiThl [1. H.
43 Jlebenena. XuMHUECKOE NEHCTBHE bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoicTsa u
MPAKTUYECKOE MPUMEHEHHE:
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]T
45 Pemenue 3amau no reMe «DI€MEHTEI but6mmoreka [IOK
KBAHTOBOM OIITHUKH)» https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTBITEI
46 Pezepdopna mo paccestHUIO 0-9acTH Bubmmoreia LIOK
POOPA P 1 https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bubmuoreka [JOK
47 I1 b
OCTyJIathl bopa https://m.edsoo.ru/ff0d0afa
Uznyuenne u normnomieHue GpoTOHOB
48 I H};Iqe exojie aTOMEIlH co Hc()lz"o OBHS bubmorera [JOK
PHTIEPERON . g P https://m.edsoo.ru/ffOdOafa
SHEPTHH Ha Ipyroil. Buasl criekTpoB
BomnHoBEbIe cBoiicTBa yacTuil. BoiaHEBI
. bubmuorexa [IOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM Jyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OMBITHI

Pesepdopmaa mo onpexnenenuto cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, 6era-, ramma-
n3nydeHus. Biousinue
PaIMOAKTHBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansha-pacma.
DJNIeKTPOHHBIN U MMO3UTPOHHBINA OeTa-
pacnan. I'amma-n3nydeHue

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sJIpe.

S nepHble peakuuu. SnepHbIi
peakTtop. [IpoGiiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE ACIIEKThI SIAEPHOMN
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpoHAa. MeTo bl HAOIOIeHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®yHnaMmeHTaabHbIe
B3auMozencTBuA. EAMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

bub6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIPKUE 3BE31bI, TUIAHETHI, UX BUIUMOE
nerkenne. CoHeyHas cUCTEMa

56

Comnnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sneprun CosiHIa U 3BE3]1




57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3/IbI ITABHOM
MocJieIoBaTeIbHOCTU. BHYTpeHHEee
ctpoenue 38&31. CoBpeMEeHHbIE
MPEACTaBICHUS O MPOUCXOKIACHUU U
sBoonu CoJHIIA U 3BE3]

58

Mneunsiii [IyTe — Hama ['anakTuka.
[lonoxxenue u npuxenue ConHua B
lNanmakruke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTuHK.
Teopus bonpmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeraranakTuka

60

61

Heperennsle npo0aeMbl aCTPOHOMUU

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKID)

62

Oo6o6maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
4eloBeKa

63

O606maromuii ypok. Poib u mecto
(M3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

64

O6o06maromuii ypok. Ponb
¢busnueckoit reopun B GOPMUPOBAHUH
npeAcTaBiIeHul 0 puznueckon
KapTUHE MHpa




O606maromuit ypok. Mecto
(hbU3MYEeCKON KapTUHBI MHPa B 00IIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJIC

66 PesepBHbIii ypok. MaruutHoe mnoie. 1
DneKTpOMarHuTHAsE UHIYKIIHS
Peseprubriit ypok. Ontrka. OCHOBBI

67 CHEIHAIEHON Teopun 1
OTHOCUTEILHOCTH
Pesepnbrii ypok. KBanToBas ¢usuka.

68 DJIeMEHTBI aCTPOHOMHHU U 1 bubamorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka, 11 knacc/ Msxkumes I'.J1., byxoBues b.b., Yapyrun B.M. non
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO
«IIpocBemenne»

» ®usuka, 10 kmace/ Msxumes I'.41., Byxosues b.b., Corckmiit H.H. nox
penakuueit [lapdpentreBoit H.A., AkunonepHoe o0iectBo «M31aTenbcTBO

«[Ipocerienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka. 10 knacc. Meroaudeckoe rmocooue kK yueonnkam Mskumiesa "4,
CunsikoBa A.3.

®dwusuka. 11 xmacc. Meroanueckoe nmocobue k yueorankam Mskumresa [7.51.,

Cunskona A.3.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

https://multiurok.ru/
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