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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbix B OI'OC
COO, a rtakxe c yuérom ¢enepanbHOM pabouell mporpamMmbl BOCHHMTAaHUS U
KOHIICTIIIMM TIpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuiickon Depnepanuu, peanu3yrommnx OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonaxona. I[lporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
OOy4eHMsI, a TaKXe YUYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTECTBEHHO-HAyYHbBIMU Y4Ye€OHBIMM mpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTro
o0pa3oBaHMsl, TUNIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa Oa30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTATHI MO roJjaM 00yUYeHHUS;

e cojepkaHue yueOHoro npeamera «dusznka» no rogam 00y4eHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu’ 00 okpykatoiieM mupe. LLIkonpHBIN Kype (HU3HKH — CUCTEMOOOpa3yIOImnii
JUIsl €CTECTBEHHO-HAYYHbIX YUEOHBIX NMPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢usnueckoir reorpaduelr U actpoHomuen. Hcmonb3oBaHWEe W AKTHUBHOE
OpUMEHEHUEe (U3MYECKUMX 3HAHUW  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe SHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, ITOJIy4eHHs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
N3ydyenue Qu3Mku BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (GOPMHUPOBAHHUE YMEHUI NPUMEHSTH
HAy4YHbIH METO] TO3HAHUS [IPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUIA.

B ocHOBy Kypca (u3uku aJii ypOBHS CpEeAHEro oOLero oOpa3oBaHUsA
NOJIOKEH P HWACH, KOTOpblE MOXXHO paccMaTpUBaThb KakK IPUHLUIBI €ro
IIOCTPOCHMS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuzayuu. B cOOTBETCTBUU € HEW Marepuan Kypca (HU3UKA
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMU TIPOOIeMaMH.

Hoess npuxnaomoit  nanpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYECHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peamusyercss TOCPEACTBOM BBEICHUS DIIEMEHTOB
COJepKaHUsl, TMOCBSAMIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTHW, a TaKXke OOCYXKIECHHs
npo0JieM palvoHAIBHOTO MPUPOIOTOIB30BAHMS U 9KOJIOTMYECKOU O€30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHus SABJIAIOTCS (pusmueckue teopun (hopmMupoBaHHE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O NPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONUCAHUSA €CTECTBEHHO-HAyYHbBIX SBJICHUU U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIM MOAX0 B Kypce (DM3HKM pealu3yeTcs Mpexse
BCEro 3a CUET OpraHu3alliy SKCIEPUMEHTAIBHOU JESITEIbHOCTH 00Yy4YaroluXxcs.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO MCIOJIB30BAHHE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB M JAOOPaTOpPHBIX paldorT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OONIUN CIHCOK YUEHHUUECKUX
paKTUYECKUX paldoT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEW IJIAaHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM oOOecreunBaeTrcs OBJAJEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
PEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIENSETCS PEHICHUI0 PacYETHBIX W KaueCTBEHHBIX
3anau. [Ipu 3TOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UUECKON MOJIEIIBIO, MO3BOJIAIONINE TPUMEHITh N3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOI0 paszfelia Kypca, TaK W UHTErpUpys 3HAHUS M3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k marepuaibHO-
TEXHUYECKOMY O0OecrleueHni0 y4dyeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha ypOBHE CpEIHEr0 O0IIero 00pa30BaHus JOIKEH U3yYaThCsl B YCIOBUIX
OpeaIMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HEeoOXoMMOe JlabopaTopHOE OOOpY/IOBAaHUE [Jis BBIMOJIHEHHUS YKa3aHHBIX B
nporpamme no (pu3uKe y4eHHYeCKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH W  OOECIEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMmMe Mo (U3NKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCIIEIOBAHNSA  HW3Y4YaeMbIX SIBJIEHUA M  NPOLECCOB, HSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpymOBaHME IS YUYCHUYECKHX TPAKTHYECKUX padoT
dopmMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
1abopaTopHOro 00O0pY/IOBaHUS JAOKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBAHHE HWHTEpPECAa U CTPEMIICHHUS OOYyYalolUXCsi K HAydYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e DPAa3BUTHE MPEJICTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHHE
HCCJIEIOBATEIHCKOI0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (OpMUPOBAHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa H3y4eHUs
OCHOB CTPOEHHMSI MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHpOBaHHE yMEHUN OOBICHATH SBJIEHUS C  MCHOJIb30BaHHEM
bu3rUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (hopMHpOBaHUE TPEACTABICHUN O POiU (DU3UKU ISl PAa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JoctukeHnue 3Tux 1enei oOecrieunBaeTcsl pelieHUeM CIEAYIOIMX 3a/1ad B

npolecce u3y4eHus Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e TmpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01Iux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPODU3UKH;

e (GoOpMHpOBAHWE YMEHUN TPUMEHATh TEOPETHUCCKHE 3HAHUS IS
OOBsICHeHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
(¢u3nyuecKol MOJENbl0, 3aJad, MNOAPAa3yMEBAIOIINX CAMOCTOSTENbHOE
co3/laHue PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CaAMOCTOSITEJIbHOI'O IUIAHUPOBAHMSI U MPOBEICHUS
bu3MUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTaluu HUHQPOpMAIIHH,
OIpEIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3JaHHE YCIOBHUH ISl pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wusydenne ¢usuku (06a30BbII ypOBEHb) HAa YPOBHE CPEIHErO OOIIEro
oOpasoBaHus otBoauTcst 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mnporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
PAKTUYECKUX padOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHTENb JEIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIUBHUIYATBHBIX
0COOEHHOCTEM o0y4Jaronuxcs.



COJEPXXAHME OBYUYEHUA
10 KIJACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mpupone. HayuHeie METONBI NO3HAHMS OKPYKAIOLIETO
mupa. Poib 3KCniepuMeHTa U TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (HOpMHPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

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

ITepemernienne, CKOpoCTh (CpeIHsE CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMBbI KOOpIUHAT.
CiioxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U [epeMEelleHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTEpUAIBHOM  TOYKHA IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEWHAS
ckopocTs. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBWKEHHUE CHAPSA0B, IEMHbIE U PEMEHHBIE ITEpEaavn.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHHS.

[IpeoOpazoBanue TBUKEHUM C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue ABwKeHHs Tea, OpOIIEHHOrO IMOJA YIioM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenue yckopeHus CBOOOTHOTO MajeHHUsI.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OINPEIEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHre COOTHOUICHHS MEXAY NYTSAMH, MNPOHMJICHHBIMU TEJIOM 3a
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBmxeHus Teia, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM Touku. Tperuil 3akoH HproTOHA 111 MaTepHAIbHBIX TOYEK.

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

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

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cua TpeHUS! CKOJIBKEHHS U cujla TpeHus mokosi. KoaddunueHt tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENa.

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

TexHuuecKkne yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: MOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe nHEPIUN.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YOPYIOCTH, BO3HUKAIOIIMX B IPYKHHE U
pPe3HOBOM 00pasile, OT ux AedopMaluu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
Nmnynbc cuibl U U3MEHEHHE HMMITyJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPIUS. [TorennuanbHas DHEpPrus YIIPYro
nepopMHpOBaHHON  mpyxkuHbl. [loTeHumanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loreHuManbHbleE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsizb  paboThl
HEITOTEHUHAJIBHBIX CUJI C W3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M ITPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro ynuapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YaCTUL] BemlecTBa. MOJENU CTPOCHUS Ta30B, XKUIKOCTEN U
TBEPABIX TET U 00BICHEHHUE CBOWCTB BEIIECTBA Ha OCHOBE ATUX Mojesel. Macca u
pazmepsl Mosieky. KonundecTBo BemectBa. [locTtosinHas ABoraapo.

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



Mogens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOPUU HJICTHbHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpelHEeN KHWHETUYECKOW SHEpPruu TEIUIOBOrO JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lampToHa. M30mpoliecchl B UICATHLHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencraBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 1P PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HJEaJbHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Onpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUMU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBaHne 3aBHCUMOCTH MEXKTY apaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TerioTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACATbHOrO  rasa. Buasl  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHUE. Y IelIbHasA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNnepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblld 3aKOH TEPMOJIWHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3omponeccaMm. ['paduueckas
UHTEpIpeTalus paboThl rasa.

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

TeroBeie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS  TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamnHax. KoadduumueHt mnone3Horo
neiictBus TtersioBo mammebl. [ukn KapHo um ero xod3gduiMeHT Mone3Horo
JNENUCTBUS. DKOJIOTHYECKUE MPOOTIEMBI TEIIOIHEPIETUKHU.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tela MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJ JEHCTBHEM CXATOr0 BO3yXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHenne BHyTpeHHEH SHEPTUH (TeMIIepaTypbl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsI BHYTPEHHEr0 CTOpaHusi, peaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnsvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHbl nap. YaenpHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTa/UIA3aIys. Y enbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJTYUYECHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTENHLHON BIIaXKHOCTH BO3AYyXa.

Pasznen 4. dinekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzaumsi Tell. OJEKTpUYECKUM 3apsan. JlBa BHIa DIEKTPUYECKUX
3apanoB. IIpOBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOrO 3aps/a.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedyHbIN 3IEKTpUYECKUI 3apsi.
Onektpudeckoe mnone. HampsoxéHHocTh  dyekTpuueckoro mnons.  IIpuHnmn



CYHEPHO3ULINM BJIEKTPUUECKUX NOJIeH. JIMHMKM HANpsKEHHOCTH BJIEKTPUYECKOTO
OJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmman.  Pa3sHocTh
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcarop. DIeKTpOEMKOCTh TIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTAaTHUYECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAIEKTPUUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
HcTtounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpspxkenune. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YEIbHOE CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
AIEKTPUYECKOr0 TOKA.

DJIEKTPOJBIKYIIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 3J1eKTpuyeckol nenu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHASI ~ MPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE IPHUOOPHI.

ONEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3.



DIIEKTpUYECKU TOK B ra3ax. (CaMOCTOSTENbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, PEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTOMIEPEYHOr0 CEYEHUS U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTh BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenne 35eKTpOABMKYIIEN CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGntonenue snekrpoinusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenune kypca ¢usmku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAay4YHOIO
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, rurnep6osna, ux rpa¢uKku ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuyeckoe NBIKEHHE B KHBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEadu, TEIUIOBOEC PABHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IHUCCOLMALNS,
rajbBaHMKA.

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

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JApPYrue), IBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEP, TEXHOIOIHH
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrostHHbIE ~ MarHUTHl.  B3ammomencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bexkrop MarHuTHOM HMHAyKUuW. lIpuHIMn cyneprno3uuuu
MAarHuTHBIX MoJed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOrO MNPOBOJAHUKA U 3aMKHYTOTO KOJIBILIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue NnpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HalIpaBJIeHUE. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHoOM Iose. PaGora cunbl Jlopenma.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
unaykunu dapagnes.

BuxpeBoe anekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM II0JIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBlIeHHME CaMOMHAYKLMH. OJEKTPOABIKYIIAA  CuUia
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHuTHOE TOJIE.

TexHu4yeckre YCTpONCTBA M NPAKTUYECKOE MPHUMEHEHHUE: TOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABMKYIIEH CHUJIBI MHIYKIMUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
[Mapmonunyeckue konebanus. [lepuon, wacrtora, amruiutyaa u (asza kKojieOaHUM.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUSA B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMU Konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsl.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA H
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUIECKOM
SHEPIruM. DKOJIOTMYECKHE PUCKU MPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCIIO0JIb30BAHUS JIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa W MPAKTUUYECKOE IMPUMEHEHHUE: DBJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYKUHHBIM WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3aryxaromux KojaeoaHui.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu 1moOCIIEIOBATEIbBHOM COEAUMHEHUHU PE3UCTOpPA, KATYLIKU
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanue 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOAHUN rpy3a HA HUTHU OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHuueckue BOJIHBI, yCiIOBHSl pacnpoctpaHenus. Ilepuona. CxopocTb
pacrpocTpaHeHuss ¥ JyiMHa BoJHbL. [lomepeyHble W  MOPOJOJIbHBIE BOJIHBI.
Nurepdepennus u nudpaxiiys MexaHH4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUSL U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPeIoOMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POJI0TBHBIX BOJIH.

Konebmromieecs Ten0 Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepeniinm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOU PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOW H
4acTOTOM KOJIEOAHUI.



HccnenoBanne CBOMCTB DNEKTPOMArHUTHBIX  BOJIH: OTPaKEHHUE,
npesioMIIeHHUE, Mosipu3anus, udpakuus, MHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. IIpsmMonnHENHOE pacnpoCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTENb
npenomiieHus. llomHoe BHyTpeHHee orpaxeHue. IlpenenbHbIl yron MOJIHOTO
BHYTPEHHETO OTPaKeHHUSI.

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

Cobuparomiue u pacceuBarolve JuH3bL. ToHkas nauH3a. DoOKycHOE
paccTOsIHME W ONTHYEcKash cuja TOHKOM JuH3bl. IlocTpoeHue uzoOpaxkeHHil B
coOuparolux U paccerBarolux JuH3ax. Dopmynia TOHKOW JIUH3bI. YBeIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurtepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpaknus csera. JudpakinmonHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MakKCHUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuueckre ycTpoOMCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyna,
¢doroanmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TIOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npuOOpBkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenune natepdepeHunn crera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3mepenne nokazarens npeoMIICHUs CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHnnbl  DPUMEHMMOCTHM  KJIacCM4YecKoM  MexaHukd.  [locrynatsl
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKpAICHHE
JUIMHBI.
OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p Macchl C 3HEPrUEr U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbI. DHEPTHU
TIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEPTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.

OtkpeiTie U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

Jasnenue ceera. OnwiTel I1. H. JIleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne ycTpoWcTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTonaTuuK, cojiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YyCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

UccnenoBanne 3akoHOB BHETHEr0 (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO o -9acTHIIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornomieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyro. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOAOPOAA.

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

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenune nuHelyaThIX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKphITHE
pamuoakTuBHOCTH.  OmbiTel  Pedepdopna 1o ompeseneHuro  cocTaBa
paanoakTUBHOTO u3iydyeHus. CBolictBa anbda-, Oera-, ramma-u3JIy4deHHUs.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sapa. Mzoronsl.

Anbda-pacnian. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HyKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u cUHTE3 SA€EP.

Anepneiii peaktop. Tepmosnmepubiii cunTe3. I[IpoOiieMbl W TEPCHICKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHNS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHIL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO pu3znyueckoi KapTUHBI MUPA.

TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TPEKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BuTHUs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupn 3Bé3nmHoro nHeba. Co3Be3nus, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIKCHHE.

Conneynas cucrema.

Conune. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyHIIA U 3BE3.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaJbHBIM KJIacc —
CBETUMOCTB». 3BE3MIbI TJIABHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJIABHOW MOCIIEIOBATENBHOCTH. BHYTpEeHHee CTpoeHHuE



3B€31. COBpPEMEHHBIC MPEICTABICHUS O MPOUCXOXKAEHUU U 3Bomonuu ColHIa U
3BE31. DTaIbI >KM3HH 3BE3 .

Muneunbiii [Tyte — Hamia ['amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH TS ONpeIeTICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31sd CEeBEPHOro MOJIyIIApHUs U IPKUE 3BE3/bI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro Ilytu.

O0o01maroee NOBTOpeHne

Ponpr Qusuku u acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHON HaYyYHOUH KapTHHE MHPA, POJIb (GU3UUECKON TeOpUun
B (GOpPMHpPOBAHUM TIPEJCTAaBICHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
bu3nuecKkoil KapTHHBI MHUPa B OOIIEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMHU, XUMHUH, Treorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumore3a, (puU3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pemiEHHWE CHCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKLUHWH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMI, NpPU3HAKU TOA0OUS TPEYTrOJIbHUKOB,
omnpeJiesIeHne IoNaau TNOCKUX GUryp u oobeéma Tel.

buonoecusa: »nekTpuueckue SBICHHUS B KUBOW MPUPOJE, KoJieOaTeIbHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, IEHCTBHE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIUYECKAsI CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PEHIETKU, CIEKTPAIbHBIN
aHaJIu3.



leocpaghusi:  MarHuTHble TmONIOCA 3€MJIM, 3aJ€KU MarHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCEHUIA.

Texnonocus: NWHUAUA DJIEKTPOIIEpENady, TEHEpPaTOp MEPEMEHHOr0 TOKa,
3JIEKTPOJABUTATENb, WHAYKLIHWOHHAS I1€Yb, pajaap, PaAUONPUEMHUK, TEIEBU3O0D,
anteHHa, Teiaedon, CBY-meuyb, MpOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,
COJTHEYHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMECH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHMCKOro O0OIIECTBa, pacUIUpEeHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3alliid OCHOBHBIX HAIpPaBICHUIN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIBHOCTh B HMHTEPECAX TPa)KAaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpPraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHMUS,
OPHEHTHUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JEeSTEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOLICHHUE K MHUPY, BKIIKOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIMTAHUS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PM3MKON M TEXHUKOW, YMCHHE COBEpIIaTh OCO3ZHAHHBIN BEIOOP
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJIOTMUECKUX Ipodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEHU CPElle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacCIIMpPEHNE OIbITa JEATeIbHOCTH JKOJIOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUH JIeATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE
u3ydeHuss (GU3MKH  OCYIIECTBJISITh  MPOCKTHYIHO M HUCCJIEA0BATEIBCKYIO
NeSTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENSITh eI MAEATEIBbHOCTH, 3aJ1aBaTh IMapaMETPbl M KPUTEPUU HX
JIOCTIKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHbTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIIEHUH )KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciaenoBare/ibCKue JAeliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKOl HAyKU;



BJIAJI€Th HABBIKAMH Y4EOHO-MCCIIEOBATENILCKOW M MPOEKTHOM JEATENbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pElIeHUs 3aJlay (PU3MUECKOrOo COJEepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [T03HAHMSI;

BJIAJE€Th BHUJAMH JESATEIBHOCTH 110 IMIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETaluy, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Yy4EOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE€ PpEUICHWs 3aJauyd pe3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIUpOBaTH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PELLICHUS;

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

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3MUECKOrO COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSTEIBHO OCYIIECTBIISITH IIOHCK, aHAJM3,
CUCTEMATHU3ALMI0 U HMHTEPIpEeTanuio WHGOpPMAIMU pa3Iu4HbIX BHIOB U (Popm
IpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3AI[MOHHBIX
3aJja4 ¢ COONIOIEHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pPeCcypcocOepeKeHMs, TMpaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpKAHUS B Pa3IUUHbIX (opMarax c
yu€TOM Ha3HauY€HUs UH(OpPMAIMK U LENEeBON ayAUTOPHUH, BBIOUpPas ONTUMAIBHYIO
(dopMmy MpencTaBiaeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE 1eHCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CHUTyalldidi W CMsT4YaTh
KOH(DJIMKTHI;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK0 TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKAOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JNOCTHIXKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,
pacupenensTh poii ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh PE3yIbTAThI
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M Ka)XXJOrO0 y4YacTHUKA KOMAaHIbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh HJAEHM C TMO3UIMU HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO M BOOOpaKeHNE, ObITh MHUITMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX W KadyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHHS MPAKTUYECKON pabOThI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTECHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacImMpsaTh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX TPETOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh e€ro, OpaTh Ha celd
OTBETCTBEHHOCTbH 3a PCIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJILHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIaJIETh ~ HABBIKAMHU  TO3HABATENbHOM  pedieKkcuu Kak  OCO3HaHUsA
COBEpPIIAEMbIX JCHCTBUA M MBICIUTEIBHBIX IPOIIECCOB, HMX PE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHH TSI OLIEHKH CUTYaIllH, BEIOOpAa BEPHOTO
perieHus;



yYMETh OIICHWBATh PHUCKH M CBOCBPEMEHHO IPUHUMATh PEIIEHUS IO WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJNW3Ee PEe3yIbTaTOB
JeSITEIbHOCTH;

NpHU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIICHCTBYETCS OMOIIMOHATBHBIH WUHTEJUICKT, Iperoaraouui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBAThCS K
AMOIMOHAJILHBIM U3MEHECHHSIM M TPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh TIOHUMATh AMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHbI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN ACSITEIHHOCTH JIOEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENCH:
MaTepHalibHasi TOUYKa, MHEpIUaIbHAsl CUCTEMa OTCU€Ta, aDCOIIOTHO TBEPJOE TEIO,
UCaNIbHBIN Ta3, MOJIEIN CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NIECKUX 3a]1a4;

pacrnio3HaBaTh (pu3MYECKUE SBICHUS (MPOIIECCHI) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHMS BEIECTBA U



3JIEKTPOJUHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MNPSIMOJIMHEWHOE
JBIDKCHHE, CBOOOJHOE TAJ€HHUE TeJl, IBIKEHHE I10 OKPYXHOCTH, HWHEpIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALMS, IUIABJIEHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JTABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

ONHCHIBATh MEXAHWYECKOE JBIDKCHUE, WCIONB3ys (PU3WYECKUE BEIUYWHBI:
KOOpAWHATA, IyTh, IMEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAs] DHEPIHsi, MOTECHUUAJIbHAS HEPTUsl, MEXaHUYEeCKas
paboTta, MeXaHUYECKass MOIIHOCTh; MpPU OMNUCAHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKUI CMBICI MCHOJb3YEMbIX BEIUYMH, WX OOO3HAYCHHUS U EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEJIUYWHY C JAPYTHUMHU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUSA,
UCTIONBb3Yya (DU3MYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpemaHss
KMHETUYECKAsT PHEPTUSI XaOTUUYECKOTO JBW)KEHHUSI MOJIEKYJ, CPEAHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI DHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENs; TPU OIMHMCAHUH
NpaBUIBLHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX BEJIHYMH, HX
o0O3Ha4YeHUsT U CIUHMIIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BETMYNHAM;

ONUCHIBATh U3YUYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sIBJICHUST (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BEIUYMHBI: SJIEKTPUUECKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPS)KEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUNA CMBICT HUCIHOJIb3yEMbIX
BEIWMYHMH, WX OOO3HAUCHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTAHHYIO0 (PU3MYECKYIO BEJIMUHUHY C IPYTUMU BEIUYUHAMU;

aHAIM3UPOBATH (PU3UYECKHE MPOIECChl U SBJICHUS, UCIONB3Ys (PU3NYECKUE
3aKOHBI W MIPUHIUINBIL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
NPUHIUIT CYNEPIO3UIIMA CHWJI, MPUHIIUI PABHOINPABUS HUHEPLUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu >TOM pasiuyarh CIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPHUHIIAIIBI  JEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU W
IIPOIIECCOB C HCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O000pYIOBaHUSA, MPOBOAUTH OIBIT U
dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PHM3NUECKUX BEIWYWH, TIPH
3TOM BBIOMpaTh ONTHMAJBHBIA CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAaOJIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh TMpaBmiia O0E€30MacHOr0 TpyAa MPHU MPOBEACHUU HMCCIEIOBAaHUIN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U IMPOEKTHOU
JESATENbHOCTU C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIONB3Ys (PM3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a7a4n
BBIOMpATh (PU3NYCCKYIO MOJCIb, BBIJACIATh (PU3MYECKHE BEIMYMHBI M (OPMYIIHI,
HEOOXOoMMMbIE NIt €€ pEelieHUs, MPOBOAUTH PACUEThl M OIICHUBATh PEaTbHOCTH
MOJTYYCHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIC 33/1aUl: BBICTPAUBATH JIOTHYECKH HEITPOTHBOPCUUBYIO
IENOYKY PacCyXICHHIl ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIONB30BaTh  MPH  pPEUICHMH  y4eOHBIX  3aJady  COBpPEMEHHbBIC
WH(GOPMAITMOHHBIE TEXHOJOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTECPIIPETAIINH
U TIpEJICTaBJIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYyYSeHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MPU OOpalIEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYXKAIOIIEH Cpelie;



paboTath B TpyHIe C BBINOJHEHUEM PA3JIUYHBIX COILHUAIBHBIX POJIEH,
IUIAaHUPOBATh paldOTy TPYIIbI, pPalMOHATBHO pPACHpPEAeNsITh OOsI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOMN MTPOOIEMBI.

K koHny obOyuenus B 11 kJacce mpeaMeTHblE pe3ysibTaTbl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B DPA3BUTHUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IMPAKTUYECKON AEATEIIBHOCTU IIIOAEH, LIEIIOCTHOCTh U €IUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS HW3YyYEHHBIX (PU3UYECKUX MOJIENei:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, JTyd CBETa, TOUEYHbIA UCTOYHUK CBETA, SICPHA
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siApa MpU PEIICHUU (PU3UIECKUX
3a7ady;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUS TOKA, B3aMMOJICHCTBHE
MAarHMTOB, DJICKTPOMAarHUTHas WHAYKIHUS, JCUCTBUE MArHUTHOIO MO Ha
NPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsi, JJICKTPOMArHUTHBIE KoyieOaHUsS |
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¢ MOJsSpU3alus CBeTa, JUCIEPCHs CBETa,
dotoanexkTpuueckuii 3pdekt (pororddekrt), cBeTOBOE NaBieHNE, BOSBHUKHOBEHHUE
JMHEWYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas MW MCKYCCTBEHHAas

PaaANOaAKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BCIIICCTBA (3H€KTpI/I‘I€CKI/IC, MAarHuTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO MMPOBOAUMOCTD Pa3INYIHbIX cpez:) 151

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCHOJNB3Yysl (PU3MYECKHE BEITMYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, JIEKTPUYECKOE HANPSKEHUE, DIICKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBHXKYIIAs CUiia, padoTa TOKa,
WMHIYKLIHAST MarHUTHOrO mojsi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUYECKOI0O W MATHUTHOIO MOJIEW, MEPUOJ U YacToTa
KoneOaHuii B KoJieOAaTEeNbHOM KOHTYype, 3apsii W CHila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHUil, (OKYCHOE pacCTOsHUE U
ONTHYECKass CHUjla JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHsS] W EIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBIIEHUS M IPOLECCHI, UCIOJIb3YsI
¢buznyueckre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA, IEPUOJL MOJIypaclaga, SHEPIHsl CBI3U
ATOMHBIX SiJIep, MpPU ONUCAHWM TMPABWIBHO TPAKTOBAaTh (HU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS] U €IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSZBIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHNUE (DU3NIECKON BEITMYUHEI;

aHANIM3UPOBATH (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIONIB3Ys (PU3nyecKue
3aKOHbI M NMIPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MapajlieIbHOIO
COCIUMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
MHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODHIITeHa mns gororddekra,
3aKOH COXPAHEHUs SHEPTUHU, 3aKOH COXPAHEHHUsS HUMIIYJIbCa, 3aKOH COXpPAaHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmlajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MpU ITOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBJISITH PSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHHIC
METOJbI OLICHKH MTOIPEITHOCTEN N3MEPECHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PM3MYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OpSMBIX HW3MEPEHUN: TpPU HSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUpPOBATH
pe3yNnbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AIaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHNS;

coOoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOEKTHOU
JESITENHbHOCTU C HCIOIB30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYMHBI U (HOPMYIIHI,



HEOOXOAUMBIE JUIsl €€ pEeIlIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 33/1aUd: BHICTPAUBATh JOTUYECKH HEMIPOTHUBOPECUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PEUIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIpEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJSIpHOM MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3TUYHBIX ICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIyIaeMy0 HH(GOPMAIIHIO;

OOBSICHATHh TPUHLMIBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MACHOT'0 HCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOLIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul o0ecriedeHusi 0€30MacCHOCTH MPU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3JJ0POBbs M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PA3IUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padoOTy TpyHmbl, PaUUOHAIBHO paclpeneisTh OOA3aHHOCTH H
IJIAaHUPOBATh JICATEIHLHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJ€KBaTHO OI[CHUBATH
BKJIAJT KQXKJOT0 U3 YYACTHUKOB TPYIIIBI B PEIIEHUE pacCMaTPUBAEMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

NPOrpamMMmblI

HaunmeHoBaHuUe pa3iesioB U TeEM

KoanuyecTBo 4acos

Bcero

Paznea 1. PU3UKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA

1.1 ®du3uka U METOIbI HAaYYHOT'O ITIO3HAHUA

Uroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1 Kunemartuka

2.2 JnHamuka

23 3aKOHBI COXPAaHEHUS B MEXAHUKE

Uroro no pazgeny

18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1
TEOpUn

OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM

KoHTpobHBI
e padoThbI

IIpakTHyeckn
e paboThbI

DJIEeKTPOHHBIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6nuorexa LIOK
https://m.edsoo.ru/7f41bf7
2

bubnuorexa LIOK
https://m.edsoo.ru/7f41bf7
2

bub6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6nuorexa LIOK
https://m.edsoo.ru/7f41bf7
2

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf7
2




3.2 OCHOBBI TEPMOJIMHAMUKHU

33 ArperatHbie COCTOSIHUS BELIECTBA.
' ®a30BbIE MIEPEXOIBI

Hroro no pasaeiny

Paznea 4. JIEKTPOAUHAMUKA

4.1 DnexTpocTaTHKa

49 IlocTostHHBIN neKTpUYecKuid TOK. Toku B
' Pa3JIMYHBIX Cpelax

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

24

10

12

22

68

bubnuorexa [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf7
2




11 KUIACC

HaunmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Paznea 1. 9JIEKTPOAUHAMUKA

MarnuTtHoe 1noJjie. DJIeKTpOMarHuTHas
WUHYKITUS

1.1

Hroro no paszueiny
Paznen 2. KOJIEBAHUSA U1 BOJIHbI

Mexanu4deckue u 9JICKTPOMAIrHUTHBIC

2.1
KOJIeOaHus
29 MexaHH4YeCcKre U 3JIEKTPOMAarHUTHEIC
' BOJIHBI
2.3 Ornrrka

Hroro no pasaneiy

KoaudecTBO 4acoB

KonTpoabHbI IIpakTHyeckn
Bcero
e padoThbl e padoThlI
11 1 3
11
9 1
5 1
10 3
24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OcCHOBEI CHelualIbHON TCOpHUU
OTHOCHUTCJIIBHOCTH

3.1

Hroro no pasuneiny

JIEeKTPOHHBbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchbl

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

C

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41c¢97
[

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97

C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C




Pasznen 4. KBAHTOBAS ®PU3UKA

4.1 DJ1eMEHTHI KBAHTOBOM OIITHUKH 6
4.2 Crpoenne aToMa 4
4.3 ATOMHOE SAPO 5

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

Hroro no pasuneiny 7

Pasnen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHUE 4
Hroro no pasuneny 4
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97

C

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97
C

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C







IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Ne
w/n Tema ypoka

®u3nka — Hayka O pUpoJeE.
HaquHe MCTOAbI ITIO3HAHUA
OKPYXKaroIIEero MUpa

Ponb 1 MmecTo pusuku B
($hopMHUPOBaHUH COBPEMEHHOMN
Hay4HOM KapTUHBI MUPA, B
MPaKTUYECKOU JeATETbHOCTH JIFOIeH
Mexanudeckoe ABUKEHUE.
OTHOCUTENTHPHOCTh MEXaHUUECKOTO
nBwxeHud. [lepemenienue, CKOpocTb,
YCKOpEHHUe

PaBHOMEpHOE IPSIMOJIMHEHOE
JIBUKEHUE

PaBHOYCKOpEHHOE NPSAMOJIUHENHOE
JIBUKECHUE

CBoOoaHOE nasieHne. Y CKOpeHue
CBOOOJIHOTO Ma/ICHUS
KpuBonuHeliHOEe NBUKEHUE.

JIBM>KeHME MaTepuaabHOM TOYKHU 10
OKPY>KHOCTH

KoanuyecTBo 4acos

Bcero

KonTpoabHbI
e padoThbI

IIpakTH4eckn
e paboThbI

JlaTa
H3Y4YeHH
|

DJIEKTPOHHBIE
mudpoBbie
o0pa3oBaTeJibHbIE

pecypcbl

bubmnorexa IHIOK
https://m.edsoo.ru/ff0c32e2

bubnunorexa LIOK
https://m.edsoo.ru/ff0c33e6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c350
8

bubnunorexa LIOK
https://m.edsoo.ru/ff0c362
0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢

but6mmoreka [IOK
https://m.edsoo.ru/ffOc39cc

bubmuorexa IHOK
https://m.edsoo.ru/ffO0c3ada




10

11

12

13

14

15

16

[TpuHuun otHocuTensHOCTH ["anmuies.
HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HproTOHA

Macca tena. Cuina. [lpunnun
Cynepno3uiuu cui. Bropoit 3akoH
HeroToHa 17151 MaTepuanbHOM TOUKU

Tpernii 3akoH HeroToHa 11
MaTepHaIbHBIX TOYEK

3akoH BceMHUpHOro TAroreHus. Cuna
Tskectu. [lepBas kocmMuueckas
CKOpPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapdunment tpenus.
Cuita cCOnpOTHBIICHHS TIPU TBYKCHUN
TeJa B )KUIKOCTH WU Ta3e

[locTynarenbHoe U BpallaTeabHOE
JBUKEHHE a0COOTHO TBEPAOTO Tea.
MowmenT cumsbl. Ilneyo cunel. Yenosus
paBHOBECHS TBEPAOTO TENIA

Hmmynbsc MaTeprabHON TOYKH,
CUCTEMBI MaTEPUAJIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
nMItynbca. PeakTuBHOE NBUKEHUE

PaboTta 1 MOIIIHOCTE CHUJIBL
Kunerndeckas s3HEprusi MaTepuaabHON
Touku. Teopema 00 U3MEHEHUHU
KHMHETHYECKOW SHEPrUuu

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3be8

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3be8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3d0
0

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3el 8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3f76

but6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

but6mmoreka [IOK
https://m.edsoo.ru/ffOc43d
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c450
2




17

18

19

20

21

22

23

24

[ToreHumanbpHast SHEPTHUSL.
[ToreHuunanbpHast SHEPTUS YIIPYTO
ne(OPMHUPOBAHHON TIPY>KUHBI.
[TorennmanbpHas SHEPrus Tejaa BOIU3U
MOBEPXHOCTU 3EMITH

[ToTeHIManbHBIE U HENOTCHIUAIBLHbIC
cuibl. CBsA3b pabOThI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEeHUsI MEXaHHUUECKOM
SHEPTUH

JlaGopartopnas pabota
«HccnenoBanue CBsI3H pabOTHI CUITHI C
H3MEHEHHEM MEXaHUIECKOU OHCPruun
TeJia Ha MPUMEPE PACTIKCHHS
PE3UHOBOTO KI'yTa

KonTponbHas pabota no teme
«Kunemaruka. JIlunamuka. 3aKOHbI
COXpPaHEHHs B MEXaHUKE

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

Xapakrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHL] BEILIECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPIBIX TEN

Macca monexyn. Konuuectso
BeniecTBa. [locrosHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa

butmmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

bubmunorexa IHOK
https://m.edsoo.ru/ff0c4b7
4

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2




25

26

27

28

29

30

31

32

33

u e€ uzmepenue. lllkama remneparyp
Lenscus

Uneanpusiii ra3 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEeW KNHETUYECKOM SHEPTUuun
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

3axon JlanpToHa. 'a30BEIC 3aKOHBI

JlaGopartopnas pabota
«HccrnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSTHUS
pa3pekeHHOTO raza»

W3omnporiecchl B Ua€aIbHOM raze U ux
rpaduueckoe npeacTaBieHUE

BryTpeHnHss dHEprus
TEPMOAVMHAMUYECKON CUCTEMBI U
cnocoOsbI e€ u3meHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHHsIs
SHEPTHsl OJHOATOMHOI'O HJI€ATIBbHOTO
rasa

Bune! rerionepenaun

VY nenbHas TEMI0EMKOCTb BELIECTBA.
KonngecTBo TemnoTs! npu
Terionepeaade. AnuabaTHsIi porecc

HepBLIfI 3aKOH TCPMOJUHAMHUKU U €TO
MMPUMCHCHHC K U30IIpoHecCcCaM

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

bubmnorexa IHIOK
https://m.edsoo.ru/ffOc511e

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c¢36

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




34

35

36

37

38

39

40

41

42

43

44

HeoGpatumocTs mpoiieccos B
npupoje. Bropoii 3akoH
TEPMOJAUHAMUKH

[Mpunnun aeiictus u KIIJ[ TermnoBoit
MaIlUHbI

uxn Kapuo u ero KIIJI

DKOJIOrHYeCcKHe MPOoOIeMbI
TEIUIOIHEPTeTHKU

O606maromuii ypok «MomnekynsipHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI

KonTponbHas pabota no teme
«MoznexymsipHasi pusuka. OCHOBBI
TEPMOIUHAMHUKI

[TapoobpazoBanue U KOHACHCAITHS.
Hcnapenue u KuneHue

AOCOIIOTHAS U OTHOCHTEIIbHAS
BJIAJXKHOCTH BO31yXa. HachleHHbII
nap

Teépnmoe teno. Kpucramnuueckue u
amop(dHbIe Tea. AHU30TPOTHS
CBOMCTB KpucTaJIOB. XKujakue
KpucTtayyibl. COBpEMEHHbBIE MaTePUAITBI

[InaBieHue U KpUCTAIU3ALIMS.
VYnennHas TEIIIOTA INIABIIEHUS.
Cybmumarnus

YPaBHeHI/Ie TEIUIOBOro OajaHca

butmmoreka [IOK
https://m.edsoo.ru/ff0c623
0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c693
8

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b
6

bubnunorexa LIOK
https://m.edsoo.ru/ffOc64d
8

but6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c670
8

bubnunorexa LIOK
https://m.edsoo.ru/ff0c682




45

46

47

48

49

50

51

52

53

DJeKTpU3aus Tesl. DINEKTPUIECKUM
3apsa. J(Ba BUIA 3JIEKTPUYECKHUX
3apsi/ioB

[IpoBOIHUKH, TUATEKTPUKH U
MOJIYITPOBOJHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsaa

B3aumopeiicTBue 3apsiioB. 3aKOH
Kynona. TodeuHslii 251eKTpU4YeCKU
3apsn

Hanpssk€HHOCTB JIEKTPUYECKOTO
noJist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX NosieH. JInnun
HaIpPSHKEHHOCTH

PaboTa cuit 3JeKTpoCcTaTHUEeCKOTo
nois. ITorermuan. PasHocTh
IMOTEHIIUAJIOB

[IpoBOIHUKY M TUATIEKTPUKH B
AIIEKTPOCTATHYECKOM ITOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

OnextpoéMkocts. Konnencatop

DNEeKTPOEMKOCTb MIIOCKOTO
KOHJIeHCATOpa. DHEPrHsi 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopatopHnas pabora "MU3mepenue
ANEKTPOEMKOCTH KOHEeHcaTopa"

0

butmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [IOK
https://m.edsoo.ru/ffOc6bcc

bubmnorexa IHOK
https://m.edsoo.ru/ffOc6ce4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc6df2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [IOK
https://m.edsoo.ru/ff0c701
8

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc712
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0




54

55

56

57

58

59

60

[IpyHIMD AEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBHOTO
amnmapara, CTpyWHOI 0 IIpUHTEpa.
DJIeKTpOCTaTUYECKas 3aIIHTA.
3azemiieHHe AIIEKTPOPUOOPOB

DNEeKTPUUYECKUN TOK, YCIOBHUS €T0
cyniectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Comportusnenue. 3akon OMa st
y4acTKa [enu

[TocnenoBarenbHOE, TApaLICIBHOE,
CMeIIaHHOE COeTMHEHHE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3yueHune cMEIaHHOTO COSIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 11t TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenune D/]C nctounmka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUS

PesepBHblii ypok. KonTposbHas
pabora 1o Teme "DieKTpoauHaMuKa' /
Bcepoccuiickas mpoBepouHasi padboTa
O6o06maromumii ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHas paboTa

0.5

0.5

bubmuorexa IHOK
https://m.edsoo.ru/ff0c7410

but6mmoreka [IOK
https://m.edsoo.ru/ffOc783
8

but6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

bub6nunorexa LIOK
https://m.edsoo.ru/ff0c88be




61

62

63

64

65

66

67

68

DNEeKTpOHHAs IPOBOAUMOCTB TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSI METAJIJIOB OT
Temueparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUECKUI TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IpUMecHas poBoAuMocTh. CBoiicTBa
p—n-nepexona. IloaynpoBogHukoBsle
npudopbI

DJIEKTPUUYECKU TOK B paCTBOpax U
pacIuiaBax 3JE€KTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLIUALIHUA.
DneKkTponaus

DJEeKTPUUYECKUI TOK B ra3ax.
CaMOCTOSTENBHBIN U

HECaMOCTOSTENbHBIN pa3pan. MosHus.

Ilmasma

DnexTpuueckue mpruOopsl U
YCTPOMCTBA U UX MPAKTUUECKOE
npumeHenue. [IpaBuna TeXHUKU
0€30MmacHOCTH

KonTponbHas pabota no teme
«2nektpoctatuka. [locTosHHBII
aneKTpuueckuil Tok. Toku B
Pa3IUYHBIX Cpeaax»

PesepBHbIii ypok. O600aroOmumi ypok
o temaM 10 kiacca

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

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

bubmmnorexa IHOK
https://m.edsoo.ru/ffOc8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢
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11 KUIACC

Ne
n/n

KoandecTBO 4acoB

Tema ypoka KonTpoabHbI IMpakTyeckun
Bcero
e padoThbl e padoThbl

IlocTossHHBIE MAarHUTHI U UX
B3anmMoeiicTBre. MarHuTHOE TI0JIE.
Bextop MmaruutHOM HHAYKUWHA. JInHUK
MAarHUTHOM MHIYKLIHH

MarauTHO€ 1moJie MPOBOIHUKA C
TokoM. OmbIT DpcTena.
B3anmopeiicTBre TpOBOJHUKOB C
TOKOM

JlaGopatopHas pabota «/3yuenue
MarHUTHOT'O TT0JISl KAaTYIIKH C TOKOM

JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuiia Ammepa.
JlaGopatopHas paboTa
«UccnenoBanne neiicTBUA
MIOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO II0JIS Ha
JBIKYILYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenma. Pa6oTa cubl
Jlopenua

DneKTpoMaruuTHas uHAyKIms. [lotok
BEKTOpa MarHuTHoU unaykuuu. I1C 1
MHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOU

Jara
U3yYeHH
|

JIEeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo0.ru/ff0c9778

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [IOK
https://m.edsoo.ru/ffOc98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

unaykuuu apanes
JlaGopaTopHasi pabota
«HccnenoBanue sIBJIICHUS
3JIEKTPOMATHUTHON MHIYKLIHY

NHnykTuBHOCTD. SIBIICHUE
camonHAyKiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

TexHudeckue ycTpoucTBa U Ux
IPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMAarHUTBI, HIEKTPOABUIaTEINb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJYKLIUOHHAs I1€Yb

O6o6maromuit ypok «MarautHoe
ToJie. DIEKTPOMAarHuTHAS MHTYKIHSD»

KonTponbhas pabora o teme
«MarsaurtHoe 1noiie.
DeKTpOMarHUTHas HHIYKLUS

CB0OOJHBIE MEXaHHYECKHE
koseOaHus. 'apmoHnyeckue
KosebaHus. Y paBHEHNE
rapMOHHUYECKHX KOJIeOaHUil.
[MpeBparenue sHeprun
JlaGopaTopHas pabota
«HccnenoBanme 3aBUCHUMOCTH
nepro/ia MajibIX KojeOaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTU U MAcCChI TPYy3a»

Koneb6arenpHbiil koHTYp. CBOOOIHBIC

bubmuorexa [IOK
https://m.edsoo.ru/ffOcal50

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

bubmuorexa [IOK
https://m.edsoo.ru/ffO0cab82

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

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




15

16

17

18

19

20

QJICKTPOMATrHUTHBIC KoJIe0aHus B
naCaJIbHOM KoJie0aTeIbHOM KOHTYpE€.
Ananorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAariMTHBIMHA KOJICOAHUSIMU

®opmyna TomcoHa. 3aKoH
COXpaHEHHUs SHEPTHH B U/I€AIbHOM
KoJ1e0aTeIbHOM KOHTYpe

[IpencraBnenue o 3aTyxaromux
KoJeOaHusax. BeiHyXIeHHBIC
MeXaHHYeCKHe KoicOanus. Pe3oHaHc.
BrIHyXIeHHBIC 3JICKTPOMArHUTHBIE
KoJIeOaHus

Ilepemennslil Tok. CuHycOUaIbHBII
IEpEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIONIEE 3HAYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

Tpaucdopmarop. [IpousBonactso,
nepenayda v norpedieHue
3JIEKTPUYECKOW SHEPTUU

YCTpOoHCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JIMHUH 3JIEKTponepeaad

DKOJOTMYECKUE PUCKH TTPU
IIPOM3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnonb3oBanus
JJIEKTPOIHEPTUH B IIOBCEHEBHOU
KU3ZHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0cb9c4

bu6nmuorexa [IOK
https://m.edsoo.ru/ffOcbb86

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




21

22

23

24

25

26

27

28

29

30

MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHEeHHS U JIJTHHA BOJIHBI.
[Tonepeunslie ¥ MPOOJIBLHBIE BOJHbI

3Byk. CkopocTb 3ByKa. [ poMKOCTb
3ByKa. Boicota Tona. TemOp 3Byka

SHCKTpOMaFHI/ITHI)IC BOJIHBI, UX
cBoiicTBa 1 ckopocTh. [lkana
QJICKTPOMATrHUTHBIX BOJIH

[TpuHIIUTIBEI paTUOCBS3U U
TeneBuaeHus. Pazsurue cpeacTs
cBsI3U. Pagnonokamus

Konrponsnas padora «Konebanus u
BOJIHBI»

[IpssmonnHeHOE pacpocTpaHEHHE
CBETa B OAHOPOJHOM CpeLE.
TodeuHslii ICTOYHUK cBeTa. JIyd
cBeTa

OrtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
U300paXCHUH B IJIOCKOM 3epKalie

[Ipenomnenue cseta. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblii
yTOJI TOJTHOTO BHYTPEHHETO
OTpaXKeHUS

JlaGopatopHas pabora «/3mepenue
HOKa3aTessl MPeOMIICHHS CTEKIIa

JIunzel. [locTpoeHune n300pakeHuid B

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcca54

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

bubnuorexa [IOK
https://m.edsoo.ru/ffOccfeQ

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

bubmuorexa [IOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd7{6

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [IOK




31

32

33

34

35

36

37

38

39

nuH3e. Popmysa TOHKOM JIMH3HI.
VBenuueHue TMH3bI

JlaGopaTtopHast pabota
«HccnenoBanmne cBOMCTB
M300paKeHUI B TUH3AX)

Hucnepcus cBeta. CloXKHBIN COCTaB
6enoro cseta. L{get. JJabopaTopHas
pabora «Habiroienue aucnepcuu
CBETa»

HNutepdepennus creta. Judpaxius
cBeta. JludpakuronHas penéTka

[lonepedyHOCTh CBETOBBIX BOJIH.
Ionspusanus ceera

Onrtuyeckue npubOpsI U yCTPOHCTBA
U YCIIOBHS UX 0€3011acCHOTO
MIPUMEHEHHUS

FpaHI/IL[BI MPUMCHUMOCTHU
KJIACCUUECKOM MEXaHHMKHU. HOCTyHaTLI
CHGHH&HBHOﬁ TCOPUHU
OTHOCUTCIBHOCTHU

OTHOCUTEIIFHOCTD OOTHOBPEMCHHOCTH.

3aMeJIEeHHE BPEMEHU U COKpAILEHUE
JUTMHBI

DHEPrusi U UMITYJIbC PEISATUBUCTCKOMN
yacTHUlbl. CBSI3b MacChl C SHEPTUEH U
HMITYJICOM. DHEPIUsl IOKOs
Kontponbnas padora «OnTHka.
OCHOBBI cieMAIIBHOW TEOPUHU

https://m.edsoo.ru/ffOcddle

bubmuorexa [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf862

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOcfad?2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [IOK
https://m.edsoo.ru/ffOct6f0




40

41

42

43

44

45

46

47

48

49

OTHOCHUTCJIIBHOCTH»

®otonbl. Popmyina [Tnanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpBITHE U UCCIIENOBAHNE
dotorddexra. OnbiTe A. T
CroneroBa

3akonbl porodddexra. YpaBHEHHE
DiiHmTeiHa 11t porodddexra.
«Kpacnas rpanuna» gortosdpdexra

Jasnenne ceera. OnbiTel I1. H.
JleOeneBa. Xumnudeckoe IeliCTBHE
cBeTa

TexHuueckue ycTpoucTsa u
MPaKTHYECKOe MPUMEHEHHE:!
(dhoToseMeHT, (HOTONATUHK,
COJTHEYHasl OaTapesi, CBETOIUO]T

Pemenue 3agad mo reMe «DI€MEHTHI
KBAHTOBOU OIITUKN))

Monens atoma TomcoHa. OnBITE
Pezepdopna mo paccestHUIO 0-9acTHII.
[Inanerapnas Mogenb aroMa

IlocTtynatel bopa

W3ny4yeHune u nornoieHue GOTOHOB
IIPH NIEPEXOE aTOMa C OHOTO YPOBHS
SHEPI'uM Ha Ipyrou. Buasl criekTpos

BosHoBrIe cBoMicTBa yacTUIl. BOJIHEBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcffc4

bubmuorexa [IOK
https://m.edsoo.ru/ff0d015¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [IOK
https://m.edsoo.ru/ff0d030
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmuorexa [IOK



50

51

52

53

54

55

ne bpoitns. KopnyckynsipHo-
BOJIHOBOM ayasin3M. CIIOHTAHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

OTkpbITHE paInOAKTUBHOCTU. OMBITHI

Pesepdopaa o onpenenenuo cocrasa

pPaaArOaKTUBHOT'O U3JIYUCHU

CgoiictBa anbda-, 6era-, raMma-
u3iny4yeHus. Biausiaue
PaanOaKTUBHOCTU HA KUBBIC
OpraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzoronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznyuenue

OHeprus CBA3U HyKJIOHOB B SpE.
SAnepusle peakuuu. S nepHbIi
peakrop. [IpoOiemMbl, IEPCIIEKTHBHI,
9KOJIOTMYECKHUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

DJieMeHTapHble YacTulbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOIOICHUS U
PErucTpaIuu 3JIeMEHTAPHBIX YacTHII.
Kpyrisiii cton «®yHaameHTanbHbie
B3auMoaeicTBug. ENMHCTBO
(bU3MYeCKON KapTUHBI MUPaY

OTanel Pa3sBUTHUA aCTPOHOMUU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4EeHHUE aCTpOHOMUHU. Bun
3BE3HOTO Heba. Co3Be3nus, spKue

https://m.edsoo.ru/ff0dOca8

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0fd2

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d116
2

bubmuorexa [IOK
https://m.edsoo.ru/ff0d135
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

60

61

62

63

SBéS,Z[bI, IIJTIAaHECTBI, X BUANMOC
JABHKCHUC. ConHeyHast cucteMa

Comsaue. CoyHeyHast aKTUBHOCTE.
NcTtounuk sneprun ConHua u 3B€371

3BE3/bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
rocieJoBaTeIbHOCTU. BHYTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
OpeACTAaBJICHUA O ITPOUCXOKICHUU U
sposmony CosHIa U 3BE3]

Muneunsiii [IyTe — Hama [Manaktuka.
[lonoxxenue u npuxenue ConHua B
lNanakruke. ['anaktuku. Y€pHbie
JBIPHI B SiIpaxX raJlakTUK

Bceenennas. PasOeranue rajakTuK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydenue.
MeTtaranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

Kontposnbnas padota «251eMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

Ob6o06maromuit ypox. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COMAIbHON 1
ATUYECKOH chepax eaTeIbHOCTH
YyeJIoBeKa

O606maromuii ypok. Pois u mecto
(U3UKH U aCTPOHOMHUU B



64

65

66

67

68

COBPEMEHHOM Hay4HOI KapTUHE MUpPa

O600matrommii ypok. Pois
¢uznveckoit Teopuu B HopMHUpOBaHIH
MpeaCTaBIeHH 0 (HrU3NIeCcKOi
KapTUHE MHpa

O6o06matomuii ypok. Mecto
(u3nueckoi KapTUHbBI MHpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOAE
Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DneKTpoMarHuTHas UHAYKINS

PesepBublit ypok. OnTrka. OCHOBBI
CIIELIUAJIbHOM TEOpUU
OTHOCHUTEJIBHOCTH

Pesepnbrii ypok. KBantoBas dusuka.
DneMeHTbl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOIM
o0pa3oBaTeIbHON MPOrpaMMbl CpeIHero 001ero od0pa3zoBaHus

JleMOHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (U3UKH B
(hOpMHUPOBAaHUN COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOUN NIESTEIbHOCTH
b1 {001 (311

YYuThIBaTh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIEIICH:
MarepuanabHas TOYKa, WHEpIUadbHas cHCTeMa OTCYETa, aOCOIOTHO
TBEPIOE TEJO, UICAIBHBIN Ia3; MOAECIN CTPOCHHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJICKTPUYECKUM 3apsii — IMpPU PELICHUHN

(buzmveckux 3amad

Pacnio3naBath (usnyeckue siBjaeHUS (IIPOIECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETUYECKOH TEOpHH
CTPOCHHUSI  BEIIECTBA M  DJCKTPOJAWHAMHKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TIPSMOJIUHEHHOE IBWKEHHE, CBOOOIHOE TaJcHHE
TEJ, JBIKCHHE MO OKPY)KHOCTH, WHEpPLHUS, B3aUMOJICHCTBUE TEI,
nuddy3us, OpOYHOBCKOE IBUKCHUE, CTPOCHHE JKUIKOCTEH U TBEPIBIX
TeN, U3BMEHEeHHEe 00bEMA Tell IPU HAarpeBaHUHU (OXJIAXKIACHHH ), TETLIOBOE
paBHOBECHE, UCTIApPEHHE, KOHICHCAIUS, IJIaBICHUE, KPUCTAIUTH3AIMS,
KHUIICHHUE, BJIIAXXHOCTh BO3AyXa, MOBBIINICHHUE IABICHHS Ta3a MPHU €ro
HarpeBaHWU B 3aKPBITOM COCYNE, CBS3b MEXKIy IapaMeTrpamu
COCTOSIHUS Ta3a B M30IPOLIECCAX; IIEKTPU3AIMS TeJl, B3aUMOJICHCTBHE
3apsIoB

OnuceiBaTh MEXaHUYECKOE JIBIDKCHHUE, WCIONB3yS (PUINICCKUE
BEJIMYMHBI: KOOPJHWHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE,
Macca Tena, CWila, HWMIYJIbC Tela, KHHETHYeCKas OSHEprus,
MOTEHIMANIbHAsT JHEPrHsi, MeXaHWdeckas pabora, MeXaHWYecKas
MOIITHOCTh; TIPY OTIMCAHHUH MPABHILHO TPAKTOBATH (PU3UIECKUN CMBICI
UCTIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M CIUHHIIbI, HAaXOIUTh
(opMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHMYUHY C IPYTUMHU

BCJINYHMHaAMH

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI M TCIUIOBBIC SAIBJIICHUA,



10.6

10.7

10.8

10.9

10.10

uCcroyib3ysl (U3MYECKHe BEJIUYMHBI: JaBJIEHUE Trasza, TeMIleparypa,
CpelHsisl KUHETUYECKass PHEpPrusi XaoTUYECKOTO JBUXKEHUS MOJIEKYJ,
CpelHEeKBaJpaTHUUHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSS SHEPrusi, paboTta raza, KO3 QUIMEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOTO  JIBUraTesis; MpH OMNHCAHUM MPAaBUIBHO TPAaKTOBATH
(u3MUeCKUl CMBICT HCIIOJNIb3yeMbIX BEIHYMH, WX OO0O3HAYCHUS U
€IMHMIIBI, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE NAHHYIO (PU3UUYECKYIO

BCJIIMYUHY C IPYTr'MMHU BCINYHMHAM

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA W
JNIEKTPUUYECKUE  SBJICHUS  (IPOLECCHI), HCMONB3YS  (U3HYECKHE
BEJINYUHBI: JJEKTPUYECKUN  3apsAn,  DJIEKTPUYECKOE  IOJIE,
HaIpsOKEHHOCTh  I0JIs1, IIOTEHLHMAJl, pPa3HOCTh IOTCHLIMANIOB; IIPU
OTMCaHWH TPAaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCIIOIB3YEMbIX
BEJIMYMH, WX O0O0O3HAUYECHUS ¥ EIUHMIBI, YKa3bIBaTh (HOPMYIIBL,
CBA3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEJIMYMHY C  JIpYIHMMH

BCJIMYMHaAMH

aHAJTU3UPOBATh (PU3UYECKHE TIPOLIECCHl U SBJICHUS, WCIOJIb3YA
(u3nueckre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO TArotenus, I, 11
u III 3axkonbl HproTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOW IHEPruH,
3aKOH COXPaHEHMS UMITYJIbCA, IPUHLUI CYNEPHO3ULIUKA CUJI, IPUHITUIT
paBHONpaBUsSl ~MHEPUUAIBHBIX CUCTEM OTCU€Ta; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, ra30BbIE€ 3aKOHBI, CBA3b
CpelHel KUHETUYECKOM SHEpPruu TEIUIOBOTO JABUKEHHUS MOJIEKYJT C
aOCOJIOTHOW TeMIepaTypoid, MEepBhI 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu 3ToM
pasznuvaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIpa)KEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPUHIUNBI JEHCTBUS MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3iIvyaTh YCIOBHS MX 0O€30MacHOro

HCIIOJIBb30BAaHUS B HOBCCI[HCBHOfI KHN3HU

Brmmonusate OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U
IIPOLIECCOB € MCIOJB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUI; ITPU
3ToM (OpMYyIUpOBaTh MpoOJIeMy (3aady) U THUIOTE3y Yy4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO
000py/n0oBaHus, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

OC}’HICCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA q)HSI/IIIeCKI/IX
BEJIMYKMH, TIPU 3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO W3MEPEHUsS U

HCII0JB30BAaTh U3BECTHBIC METO/JAbI OICHKHU HOFpCI.HHOCTCfI I/ISMCpCHI/Iﬁ
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10.12

10.13

10.14

10.15

10.16

10.17

10.18
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HccnenoBath 3aBUCUMOCTH MEXIYy (PU3MUECKUMH BEJIUYMHAMU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHMI; MpU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IOJIYYEHHON 3aBUCUMOCTHU
(u3MUecKUX BEIWYHMH B BUAE TaOIUI U TpadUKOB, J1eJaTh BBIBOJIBI IO

pe3yiabTaTaM NCCICAOBAHUA

CobOmoate mpaBwia 0€30MacCHOTO  TpyAa MpU  MPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OJKCHEpUMEHTa, Yy4eOHO-
HCCNEA0BATENbCKON M MPOEKTHON JAESITEIbHOCTU C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYA0BaAHHS

Pemath pacu€THble 3aauM ¢ SBHO 3aJaHHON (U3NYECKON MOIEIBIO,
UCTIONB3Ysl (U3WYECKUE 3aKOHBI W TPUHIUIBI, HAa OCHOBE aHaln3a
YCIIOBUSL  3a/lauydl  BbIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICIATH
(u3nueckre BEIMYUHBI U (GOPMYIIBI, HEOOXOIUMBIC JIJIs €€ pEelICHUs,
MPOBOAUTH PACUYETHI U OLEHUBATh PEATBHOCTD MOJTYYEHHOTO 3HAYCHUS

(hu3HUECKON BEITMUUHBI

Pemate  kauecTBeHHBIE  3a/auu: BBICTPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYXKACHUN C OMOPON HA M3yYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/ISI/I‘-IeCKI/Ie SABJICHUS

Hcnonp3oBaTh mpu  pelmieHUH  yuyeOHBIX 3aJad  COBpPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKa, CTPYKTYpUPOBaHUSA,
UHTEpPIIpETallMM W TPEJCTaBICHUs Y4eOHOH M HaydyHO-TIOMYJISpHON
nH(pOpMalUY, MOJYYEHHOW M3 Pa3IMYHBIX HCTOUYHUKOB; KPUTUUYECKU

aHAIM3UPOBATH MOTYyYaeMyl0 HH(POPMALIHIO

[IpuBoauTh TpHUMEpHI BKJIAJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS 1O (U3MKE B IOBCEIHEBHOU
YKU3HHM JIJI o0ecrieueHnst 0€30MacHOCTH MPpU 00paIlieHnH ¢ mprudopamu
U TEXHUYECKUMHU YCTPOHUCTBAMH, [IJsi COXPAHECHUS 3/I0pPOBbI U

COOIOCHHSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH cperie

PaGoTaTh B rpymme ¢ BBIIOJHEHHEM PA3IHMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh  pabOTy  TPYNIbl, palUOHAIBHO  pacHpeAessaTh
0053aHHOCTH M IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, aJE€KBAaTHO OLICHMBATh BKJIAJ KaXI0r0 M3 YYaCTHUKOB

IPYNIbl B pELIEHUE paccMaTpUBAeMOM IpoOIeMBbl



Kon
NPOBEPAEMOro
pe3yJabTara

11.1

11.2

11.3

11.4

11.5

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 0011ero odopa3oBaHus

JleMoHCTpHpOBaTh Ha MpuUMEpax poib M MecTo (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOMN NEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTUHBI MUpPa

VY4uTHIBaTh TPAHULBI IPUMEHEHHS] U3YYEHHBIX (H3UUYECKUX MOJEICH:
TOYEUYHBIN ICKTPUUECKUN 3apsAl, sepHas MOJEIb aTOMAa, HyKIIOHHAs

MO/JIENIb ATOMHOTO Si/Ipa MPH peleHnH GU3NIECKHUX 3a/1a4

Pacno3naBate Qu3nueckue sBIEHUS (MPOIecChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOAMHAMHKHA W  KBAaHTOBOW  (DU3UKH:
JIEKTPUYECKasi MPOBOIUMOCTh, TEMJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JICWCTBUSL ~ TOKAa,  B3aMMOJACWCTBHE  MAarHHUTOB,
JIEKTPOMAarHuTHas MHAYKUUS, [JEHCTBME MAarHUTHOIO MOJIA Ha
IIPOBOJHUK C TOKOM WM JBWXKYILUHCS 3apsid, 3JIEKTPOMATrHUTHBIE
KoJIeOaHUs ¥ BOJIHBL, NPSAMOJMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpaKeHHE,  INpeloMiIeHHe, uHTepdepeHIMs, Audpakuus u
HoJsIpU3alus CBeTa, JAUCHEPCUsl CBeTa, (OTOINEKTpHUUEcKUui 3¢ ekt
(dporoaddekrt), cBeTOBOE AaBIEHHWE, BO3HUKHOBEHHE IJIMHEHYATOTO
CHeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  MCKYCCTBEHHas

PAaaANOAKTUBHOCTD

OnuceiBaTh M3Y4YEHHBIE CBOWCTBAa  BELIECTBA  (DJIEKTPUUECKHUE,
MAarHuTHbIE, ONTUYECKUE, AIEKTPUUECKYIO MPOBOJAMMOCTD Pa3IUYHBIX
Cpela) U DICKTPOMArHUTHBIE SIBIICHHUSI (TMPOLECCHI), HCIOIb3Ys
¢u3ndyeckne  BEIMYUHBL:  DJEKTPUYECKMHA  3apsij, CWiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocth moteHnmanon, DJC, pabota TOka, MHIYKIIUS MAarHUTHOTO
nosid, cuiaa Awmmepa, cwia JlopeHna, HHIYKTUBHOCTb KaTYyILIKH,
SHEPrusl ANEKTPUYECKOT0 M MAarHUTHOIO IMOJIeH, MEpUOJ U YacToTa
KojeOaHull B KoseOaTeIbHOM KOHTYpE, 3aps]l U CHia TOKa B IIPOLEcce
rapMOHUYECKHX AEKTPOMAarHUTHBIX Kosie0aHui, boxycHoe
paccTossHUE W ONTHUYECKas CWJIa JHMH3BIL, MPH OMUCAHUHM MPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOIB3YEMbIX BEJIMYUH, HX
o003HaYeHHs] M EOUHMIBI; YKa3blBaThb (POPMYNBI, CBS3BIBAIOLINE

JaHHYIO0 (PU3MUYECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMHU

OnucrIBaTh HU3YYCHHBIC KBAHTOBBLIC ABJICHUA W IPOLECCHI, UCIIOJIb3Ys



11.6

11.7

11.8

11.9

11.10

11.11

11.12

(u3nyeckue BEIUYUHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HSHEPrus M HMIYJIbC (OTOHA, MEPHOL
nojlypacnaza, OJHEprusi CBA3M AaTOMHBIX sep; IpH  OMNUCAHUU
NPaBWJIBHO TPAKTOBAaTh (PM3WYECKUIN CMBICI HCIOJIb3YEMbIX BEIHYMH,
ux O00O3HAUYEHMS M EIHUHUIBL, YKa3blBaTh (POPMYIIBL, CBS3bIBAIOIINE
JMaHHYIO0 (U3UYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH, BBIYUCIIATH

3HA4YCHUC (pI/I3I/ILIeCKOI7I BCIIMYHHBI

AnanusupoBaTh (U3NYECKHE TPOLECCHl U SBJICHUS, HUCHOIb3Ys
¢u3nyeckre 3aKOHBl M NpUHOUNBL  3akoH OMa,  3aKOHBI
IIOCJIEJOBATEILHOTO UM TApaJUIEIbHOTO COEAMHEHUS IPOBOJIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMAarHUTHOM MHIYKLUHU, 3aKOH
IPSIMOJIMHEMHOIO PacpOCTPaHEHHs CBETA, 3aKOHBI OTPa’KEHUsSI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHME OWHINTEHHA  as
dbotorddekTa, 3aKOH COXpPAHCHHSI DHEPTHH, 3aKOH COXpPaHEHUS
AMITYJIbCA, 3aKOH COXPAHEHUs OJJIEKTPUYECKOTO 3apsAla, 3aKOH
COXpaHEHHs  MacCcoBOrO  4ucia, HOCTyldaTel  bopa,  3aKkoH
paaMoOaKTHBHOIO  pacmajaa; Ipu OTOM  pa3iuyaTb  CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuIibl, 0071aCTH) MPUMEHHUMOCTH

Onpez[eJme HaIpaBJICHUEC BCKTOpa HWHAYKIOHWH MArduTHOI'O I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIBI HopeHua

CTpOI/ITB 1 OIIMCBIBATb I/1306pa)KGHI/Ie, co3JaBacMoO€  INJIIOCKHM

3€pKaJIoM, TOHKOU JIMH301

BBINONHATE SKCIEPUMEHTBI 110 UCCIIEA0BAHUIO (PU3UUECKUX SIBICHUH U
IPOILIECCOB C UCIOIB30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; pu
9TOM (opMynupoBaTh mpolieMy (3agady) M TUIIOTE3Y Y4eOHOro
9KCHEpUMEHTa,  COOMpaThb  YCTAHOBKY U3  MPEIJI0KEHHOTrO

O60pyZ[OBaHI/ISI, IMPOBOAUTH OIIBIT U (pOpMyJ'IPIpOBaTL BBIBOBI

OcymiecTBnATh MNpsIMbIE M KOCBEHHBIE HU3MEpeHUs (PU3nyecKux
BEJIMYMH; MPHU 3TOM BHIOMpATh ONTHUMAJbHBIA CIIOCOO W3MEPEHUs U

HCIIOJB30BAaTh U3BCCTHBIC MCTOJAbBI OICHKHU HOI‘peIJ_IHOCTef/'I I/I3MepeHI/II>'I

HccnenoBaTh 3aBHCUMOCTH (PU3MUECKUX BEITUYMH C HCIIOJIB30BAaHUEM
OPSMBIX M3MEPEHUH; NIPU OTOM KOHCTPYHpPOBaThb  yCTaHOBKY,
(uKCUpOBaTh PE3yAbTATHl TONYYEHHOW 3aBUCHMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TabIUI U rpauKoOB, AEJIaTh BHIBOJIBI IO pe3yIbTaTaM

HCCIIE0OBAHUS

Cobmonate  mpaBwiia 0€30MacCHOTO  TpyAa MpU  MPOBEIECHUU

HCCJEeOBaHUIT B paMKax YydyeOHOro OSKCIEpUMEHTa, YydeOHO-



11.13

11.14

11.15

11.16

11.17

11.18

11.19

HCCHeﬂOBaTeHBCKOﬁ u HpOCKTHOﬁ JACATCIBHOCTH C HCIIOJIB30BaHHEM

U3MEPHUTEIIBHBIX YCTPOUCTB M JTA00PAaTOPHOTO 00OPYIOBAHUS

Pemate pacu€THBIe 3amaun ¢ SBHO 3aJaHHON (DU3WYECKON MOJIEIBIO,
WCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHaIM3a
YCIIOBHUSI  3aJaud  BBIOMpATh  (U3UYECKYIO MOJICTb,  BBIICIATH
¢usnueckue BeNMUYUHBI U HOPMYIbI, HEOOXOAUMBIE IS €€ peIIeHus,
IPOBOJUTH PACUYEThl U OLIEHUBATH PEaTbHOCTh MOJYYEHHOTO 3HAYCHUS

(hu3HUeCKOi BEITUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BbICTPAaUBATb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO L CIIOYKY paccyxc;[eHI/Iﬁ C OHOpOI71 Ha U3YYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh TpU  pEHIEHWHM y4eOHBIX 3a7ad  COBPEMEHHBIC
nHGOPMAIIMOHHbIE TEXHOJIOTUM JUIsI TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallMd M OPEJCTaBICHHUA Y4eOHOW M HAyYHO-TOMYJISIPHOM
UH(POPMALINK, TTOIYYEHHONH U3 Pa3IUYHBIX MCTOYHHKOB; KPUTHYECKU

aHAU3UPOBATH MOTyYaeMyI0 HH()OPMAIHIO

OOBSACHATh MPUHIUIBI ACHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30MaCHOTO MHCIOJIB30BAHMS B

OBCEIHEBHON KU3HHU

[IpuBoauTe mpHUMEpHl BKJIaJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp30BaTh TeoOpeTHUecKHe 3HAHUS TO (M3MKE B IOBCEIHEBHOU
YKU3HHM JIJIA o0ecrieueHust 0€30MacHOCTH MpU 00paIeHnu ¢ mpudopamu
U TEXHHYCCKUMH YCTPOHCTBAMHM, IJIsI COXPAHEHHUS 3I0POBbS WU

CO6J'II-O,Z[€HI/IH HOPM 3KOJOI'HYCCKOI'O ITIOBCACHUS B oxpy;xa}omeﬁ cpeac

PaGortath B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TpYNIbl, palMOHAIBHO  paclpeiensiTh
00S3aHHOCTH ¥ IUTAHUPOBATh JIEATEIHHOCTh B HECTAaHJAPTHBIX
CUTyaIusiX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXJIOTO U3 YYaCTHHKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil poOIeMbl
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Kon
Konx nposepsiemoro
paszaen
3JIeMEeHTa
a
1.1
1
1.2
2
2.1.1
2.1 2.1.2
2.1.3

®usuka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUS OKpYKarolero mupa. Poib
SKCIIEpUMEHTA W TEOpUM B  IpoIEecce

MO3HAHUS TPUPOABL. DKCIEPUMEHT B (pU3HKe

MonenupoBanue GU3NYECKUX SIBICHUA U
npoueccoB. Hayunsie runoressl. Gusnveckue
3aKOHbl U TEOpUHU. |'paHULBI MPUMEHUMOCTH
buznueckux 3aKOHOB. [TpuHIMn
cootBeTcTBUs. Pomp m wmecto Qusuku B
dbopmupoBaHUH COBPEMEHHOI HAay4YHOU
KapTUHBI MHpa, B MPaKTUYECKOU

JeITeTEHOCTH JIFOJICH

MEXAHHUKA

#HPari#KTHEM ATUKA

Mexanndeckoe JABHMIKCHUC. OTHOCHUTENHLHOCTD
MCXaHHMYCCKOI'O ABMXKCHUA. Cucrema orcuéra.

TpaekTopust

[lepemenienune, CKOpOCTh (CpeaHsisi CKOPOCTH,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHUe
MaTepI/IaJ'II)HOI\/II TOYKHU, HUX TPOCKIOHWH Ha OCHU
CHUCTEMBI KOOpJMHAT. CnoxeHnue

NIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBHKEHUE. I'padpuxu
3aBUCUMOCTH KOOpJUHAT, CKOPOCTH,

YCKOPCHUHA, IIyTn nu MNCPEMCIICHUA



2.2

2.14

2.1.5

2.1.6

2.1.7

2.2.1

222

223

224

225
2.2.6

MaTepUaIbHOU TOYKU OT BPEMEHU

CBoOomHOe majeHue. Y CKOpeHne CBOOOIHOTO

naJcHUs

KpuBonunueiinoe nBuxkenue. PaBHOMepHOe
JBWKEHHE  MaTepuajibHOM  TOYKU IO
OKPY’KHOCTH. YTIJIOBass CKOpPOCTb, JIMHEHHAs
CKOPOCTb. Ilepuon u 4acToTa.

LenTpocTpeMuTebHOE YCKOPEHHUE

TexHuueckue YCTPOWCTBA: CIIHUJIOMETD,

ABVKCHUC CHapAA0B, HCIHBIC W PEMCHHBIC

neperayn
[IpakTrueckue paboThI. N3mepenue
MI'HOBEHHOM CKOPOCTH. Hccnenosanue

COOTHOILUEHUS MEXAY MYyTAMHU, IPOHACHHBIMU
TEJIOM  3a  IIOCIIEOBAaTEIbHBIE  paBHbIC
IIPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUHM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyto0. M3ydueHue ABMKEHHS IIapUKa B BA3KON
xuakoctu.  M3ydyeHume — IBHKEHUS — Tela,

6pOHleHHOFO TOPU30OHTAJIbHO

#PartH## IMHAMUKA

[IpuHnmn OTHOCHUTEIILHOCTH lNamunes.
IlepBbii 3akoH HeroToHa. HHepumanbHble

CUCTEMEI OTCUETA

Macca Tena. Cuna. IIpuHuun cynepro3uuuu
cui

Bropoii 3akoH HbroTOHa 111 MaTepualbHOU
TOYKM B MHEPLHUAIBHOW CHCTEME OTCUéra
(UCO). Tperuir 3akon HproTona s
MaTepHuaIbHbIX TOUEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsSKECTH.
[lepBas xocmuueckas ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus



23

2.2.7

2.2.8

229

2.2.10

CKOJIbKEHUSI W CHJla  TPEHUs  MOKOS.
Koaddunment tperus. Cruna CONpOTHBIICHUS

IIpu ABUXKCHUM TCJIa B )KMJIKOCTHU UJIK Ira3ec

HOCTYHaTeJIbHOC M BPAIIaTCJIbHOC ABHIKCHUC

abCoNOTHO TBEPIOTO Tena

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[Ineyo cuibl. YcinoBusi paBHOBECUSI TBEPAOIO
tena B UCO

TexHuueckue  yCTpOMCTBA:  MOAIIUITHHUKH,

ABMKXCHUC NCKYCCTBCHHLIX CITYTHUKOB

[Ipaktuueckue pabothl. M3yueHue nBHKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH IO
JIEHCTBHEM HECKOIbKHUX cuil. McciemoBaHue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLINX
B nedopmupyemMoll TMpyKUHE U PE3HHOBOM
oOpaslie, OT BeJIMYMHBI UX Jedopmaiuu.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOIO

T€JIa, UMCIOIICTO OCh BpallICHUSA

###Par##3AKOHDBI COXPAHEHWA B MEXAHUKE

2.3.1

232

233
234

235

2.3.6

2.3.7

NmMmnynsc MaTepuasbHOW TOYKH, CHUCTEMBI
MaTepHaIbHBIX TOuYeK. HMmnynbCc cuibl ©

N3MCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss umnyiasca B HCO.
PeakTuBHOC ABMXKCHUE

Pa6ota cuibsl

MOIIHOCTb CHUJIBI

Kunernueckas sHeprusi MaTepuagibHONU TOUKH.
TeopeMa 0 KHUHETUYECKOUN SHEPT U
IlorenmmaneHass sHeprus. [loTeHuHManbHAsA
HEPrus yIpyro neOpMHUPOBAHHOM
npykunbl. lloTeHumanbHass 5SHeprusi Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

IloTeHuManbHBIE W HEMOTCHIUAIBHEIC CHIIBL.

CBs13b pa6OTLI HCIIOTCHOUAJIBHBIX CHII C



3.1

2.3.8

239

2.3.10

HN3MCEHCHHUEM MEXaHUYEeCKOM OHEpPrun
CHCTCMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYECKON IHEPrUU

Yipyrue u Heynpyrue CTOJIKHOBEHUS
TexHu4eckue yCTpOMCTBA: IBUXKCHHE pakeT,
BOZOMET, KOIIEp, IPYKUHHBIM IMUCTOJIET
[lpaktuyeckue pabotel. M3ydeHue cCBA3M
CKOPOCTEH TeJlI TIpU HEYIpPyroM yzape.

HccnenoBanue CBS3M  pabOThl  CHJIBI  C

H3MCHCHHEM MEXaHHUICCKOM OHCPIuu TCjia

MOJIEKVJIAPHAA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KWUHETUYECKON TEOPUU

3.1.1

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

OcHoBHbIE I10JIO’KEHUS MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUHU. bpoyHnoBckoe
nswkenue. uddysus. Xapakrep IBUKEHUS U

B3aMMOJEHCTBUS YaCTHUI] BEIIeCTBA

Mogaenu CcTpoeHusi Ta30B, KUIAKOCTEH U
TBEPABIX TeI W  OOBSCHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca wmonekyn. KoaugecTtBo —BemiecTsa.

[Tocrosinnast ABoranpo

TemnoBoe paBHOBecue. Temmeparypa u eé

usmepenue. llkana temneparyp Llenscus

Mopnens  upeanpHoro  raza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOU

TCOPUU UACAJIBHOI'O Ira3a

AOcoiroTHast TeMIiepaTypa Kak Mepa cpeaHein
KUHETUYECKOW SHEPTUU TEIUIOBOTO JIBUXKEHUS

yactull ra3a. [llkana remneparyp Kenbpuna
VpaBuenune Kianeiipona — Mengeneesa.
3akoH /lanmbToHa

I'azoBbIe 3akoHBI. M30mponecchl B uacalbHOM
rase ¢ MOCTOSIHHBIM KOJMYECTBOM BEUIECTBA!

u30TepMa, U30Xopa, uzodapa



3.2

3.1.10

3.2.1

322

323

324

3.2.5

3.2.6

3.2.7

3.2.8

TexHuueckue YCTPOWCTBA: TEPMOMETD,
OGapomeTtp

[Ipaktuyeckne paboTel. M3mepeHue wmacchl
BO3/lyXa B KJIacCHOM KoMHare. MccinenoBanue
3aBUCHUMOCTH MEX]ly TapaMEeTpPaMU COCTOSHUS

pa3pekeHHOTOo ra3a

OCHOBbI TEPMOJIMHAMUKA

TepMoauHamuyeckasi cucteMa. BHyTpeHHss
SHEPrusi TEePMOJUHAMHYECKONH CHUCTEMBI U

CIIOCOOBI €€ U3MEHEHMS

KonnuectBo Temnotel u pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O NACAJIBHOT'O Ira3a

Buael Temonepenauu: TEIUIONPOBOAHOCTD,
KOHBEKIMs, U3IydeHue. Termno€éMKOCTh Tena.
VYnenpHas TeIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCECTBA TCIJIOTHI IIPH TCILIOIICPCaauc

[IepBrlii 3aK0H TepMOaAUHAMUKH. [IpumMeneHne
IIEPBOTO 3aKOHa  TE€PMOJUHAMMKHU K
n3onpoueccaM. ['paduueckas mHTeprpeTanus

paboThI Taza

TemnoBsle MammHbl. [IpuHIUMOBL IEHCTBUA
TeroBbIX MamuH. [IpeoOpa3oBaHust sHEPrUH
B TemwIoBelx MammHax. Koapdumument
nosiesHoro  nevcrteus  (manee —  KILJ)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/{

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocts mporeccoB B MPHPOJIE.
TeruoBeie JBUTATEIH. ODKOJI0rn4ecKue
po0JIeMBI TEIIIOIHEPTETUKU

TexHnueckue YCTPOMCTBA: JBUTATEIIb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWIBHUK, KOHAULMOHED

[paktuyeckue paboTsl. Mi3mepenue yaenbHoM

TEIUIOEMKOCTH



3.3

4.1

##HPari### AL PET'ATHBIE COCTOAHN A BEIHECBA. ®A30BbIE

3.3.1

3.3.2

3.33

334

3.35

3.3.6

3.3.7

4.1.1

4.1.2

4.1.3
4.14

4.1.5

4.1.6

I[TEPEXO/IbI

[MapoobpazoBanue u KOH/ICHCAIIHS.
Hcnapenne u xunenue. YaelbHas TEIUIOTa
napooOpazoBaHUs. 3aBUCUMOCTh

TCMIICPATYpPbl KUTICHUSA OT JABJICHUA

AOconioTHaE M OTHOCHTEILHAS BIAXKHOCTH

Bo3ayxa. HacelleHnslii map

Trépnoe TeJIo. Kpucrannmnueckue u
amop(dHble Tena. AHHM30TPONHS CBOMCTB
KPHUCTAJLJIOB. Kunkue KPUCTAJUIBI.
CoBpemeHHbIe MaTepuabl

[InaBnenne wu Kpuctaymmszauus. Y AenabHas
TerutoTa masieHus. CyonuManus

VYpaBHeHHe TEIUI0BOro HanaHca

TexHU4yecKkue YCTPONCTBA: TUTPOMETP U
NCUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUHU
MOJTy4YEHUS] COBPEMEHHBIX MaTepuajoB, B TOM

YHUCJIC HAHOMATECPpHUaJIO0B, U HAHOTCXHOJIOTUH

[IpaxTrueckue paboTHL. N3mepenune

BJIQA)KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA
###HPariH## I JIEKTPOCTATUKA

OJneKTpu3auuss Tell. DJIEKTPUUECKUH 3apsl.

I[Ba BH A JJICKTPUUCCKUX 3apsA10B

HpOBO,I[HI/IKI/I, JUDBJICKTPUKHU u

MOJIYTIPOBOHUKHU
3aKOH COXpaHEHUs JIEKTPUUECKOIo 3apsiia
B3aumogeiictBue 3apsinoB. 3akoH Kynona

DneKkTpuuecKoe noue. Hanpsxénnocts
3JIEKTPUYECKOTO TOJIA. ITpuHMn
cynepnosunuu.  JIMHMM ~ HanpsKEHHOCTU

QJICKTPHUUYCCKOI'O IT0JIA

PaGora cui  2IEKTPOCTATHYECKOrO  IOJIA.



4.2

4.1.7

4.1.8

4.1.10

IMotrennman. Pa3HoCcTs MOTEHIIMATIOB

[IpoBOIHUKK W AMAIEKTPUKH B TIOCTOSHHOM
JIeKTpUdYeckoM  mojae.  JludnexTpuueckas

IMPOHUIIACMOCTDb

DNEeKTPOEMKOCTD. Konpnencarop.
DNEeKTPOEMKOCTh IJIOCKOTO  KOHZIEHCATOPA.

9HepFI/I${ 3apPsKCHHOI'O KOHACHCATOpa

TexHuueckue  yCTpOMCTBa:  BJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOpPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN PUHTEP

[IpakTuueckue paboTHL N3mepenue

MEKTPOEMKOCTH KOHJIEHCATOPA

HHPart##TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

4.2.1

422

423

424

4.2.5

4.2.6

4.2.7

4.2.8

PA3JIMYHBIX CPEJJAX

YcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Hctounuku Toka. Cuna

ToKa. ITocTOSIHHBII TOK
Hanpsixenue. 3akon Oma 1151 ydacTka Henu

DNEKTpUYECKOe CONPOTUBICHUE. Y EIbHOE

COIIPOTUBJICHHUEC BCIICCTBA

HOCJICI[OB&TGJIBHOG, napajjieJibHOC,

CMCHIAHHOC COCANHCHUC MTPOBOAHHUKOB

PaGota snextpuueckoro Toka. 3akon J[xoyns
— Jlenna

MomIHOCTb NEKTPUIECKOT0 TOKa
anextpoaBwkymas cuna (mamee — JJC) m
BHYTpPEHHEE COINPOTUBIICHUE MCTOYHHKA TOKA.
3akon Owma maig TONHOW  (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3ambikanue

OnexTpoHHas IIPOBOJIMUMOCTD TBEPABIX
METAJJIOB.  3aBUCUMOCTb  COINPOTHUBIICHUS
METaJIIOB oT TEMIIEPATYPBI.

CBepXnpoBOIUMOCTb



429 DJIeKTpUYeCKuid TOK B BakyyMme. CBoKCTBa
OJICKTPOHHBIX ITYYKOB

[TonynpoBogHUKY. CoOcTBeHHAS u

pPUMECHAs MIPOBOANMOCTh
4.2.10 .

noNynpoBOAHUKOB. CBOMCTBa p-n mepexoja.

[MomynpoBoTHUKOBBIE TPHOOPHI

DJIGKTPUYECKHU  TOK B DJIEKTPOJIMTAX.
4.2.11 DJIEKTPOJIUTHYECKAS JYCCOLIHALINA.

DJIEKTPOIIN3

DIIeKTPUUIECKHUI TOK B rasax.
4510 CaMOCTOSTENILHEIE M HECAMOCTOSTEILHBIN
paspsin. PaznudHble THIIBI CAaMOCTOSITEIBHOTO

paspsna. Monnus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmerp,
BOJITMETP,  peocTaT, HCTOYHUKU  TOKa,
JJIEKTPOHATr PEBATEIIbHBIE pudopHl,
4.2.13 3JIEKTPOOCBETUTENILHBIE PUOOPBI, TEPMOMETP
COINPOTHBJIIEHUS, BaKyyMHBII U0,
TEPMHUCTOPBI u (doTope3nucTopsl,

HOJ'IprOBOI[HI/IKOBHﬁ AuoJ, rajlJbBaHHKa

[IpakTrueckue paboTHL. N3yuenne
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

4.2.14 W3mepenne OJIC uCTOYHMKA TOKa M €ro
BHYTPEHHETO comnpoTuBieHus. Habmonenue

OJICKTPOJIMU3a

11 KIIACC

Kon
Konnposepsiemoro

paszaen IIpoBepsieMblIe 2JIEMEHTBI COAEPKAHUA
3JIeMEeHTa

a

4 SJIEKTPOAMHAMUKA
##HPartH##M AT HUTHOE I10JIE. JIEKTPOMAT'HUTHA A MHAYKIUA

4.3 TloctossHHBIE MarHuThl. B3aumoaencTBue
4.3.1

IIOCTOSAHHBIX MAaroHuToOB



4.3.2

433

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

MarauTtHoe mone. Bektop MarHuTHOH
uHAyKuy.  [lpuHmun — cyneprno3unuu.
JImaum MarHuTHOM uWHAYKIMU. KapruHa
JUHUA  MArHUTHOM  WHIOYKLIUU  TIOJIS

IIOCTOSIHHBIX MarHuToOB

MarunutHoe 10JI€ NPOBOJHHMKA C TOKOM.
Kaptuna nuHuid monst AJIMHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM. OIBbIT
Opctena. BzaumoeiicTBre MpOBOIHUKOB C

TOKOM
Cuna Amniepa, €€ MOYJIb U HalpaBJIEHUE
Cuna Jlopeniia, €€ MOy b U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUUbl B
OJTHOPOJHOM MarHuTHOM Tone. Pabota
cuiibl JIopeHna

SIBneHue HNeKTPOMArHUTHON MHAYKIIMHT
[ToTrok BekTOpa MArHUTHON MHIYKIIMHU
QJIC WHIYKIUY. 3akoH
3JEKTPOMAarHUTHOW MHAYKImK Papanes
BuxpeBoe anexrpuueckoe mose. IJIC
WHJYKIMA B TPOBOJHUKE, JIBIKYIIEMCS
MOCTYMATENbHO B OJTHOPOJTHOM MAarHUTHOM
noJie

[IpaBuiio Jlenua

NHayKTUBHOCTD. SIBIIEHHE CAMOMHIYKIUU.
OJIC camonHayKIIMU

OHeprusi MAarHUTHOI'O IO KaTyIIKH C
TOKOM

DIIEKTPOMArHuTHOE TOJIe

TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE
MAarHUTHI, AJIIEKTPOMATHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH

QJICMCHTAPHBIX  YaCTUL], HWHAYKIHOHHAaA



4.3.15

II€4Yb

[IpakTrueckue paboTshI. Nzyuenne
MarHMTHOTO TIOJSl KAaTyIIKU C TOKOM.
Hccnegopanue J€HCTBHUSA  IIOCTOSHHOTO
MarHura Ha pamKky ¢ TokoM. MccnenoBanue

SABJICHHUA 3JI€KTpOMaI‘HI/ITHOI71 WHAYKIIUN

KOJIEBAHMA 11 BOJIHBI

#HHPar#MEX AHUYECKUE N ODJIEKTPOMAI'HUTHBIE KOJIEGAHIMA

5.1.1

5.1.2

5.14
5.1

5.1.6

5.1.7

Komebarensnas  cucrema. CBoOOmHEIE
konebanus. [apMoHnyeckne KoyieOaHusI.
[lepuon, wactora, ammumatyga u  ¢asa
KoseOaHui

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin
MasiTHUK

YpaBHeHHE TapMOHHUYECKUX KOJIEeOaHUI.

Kunemarnueckoe u JUHAMHUYCCKOC

OITHCaHHE KO0JIE0ATEILHOTO JABHMOXKCHUA

[IpeBpamenue SHEPrun pu
rapMOHUYECKHX  KOJeOaHUsX. CBs3pb
aAMIUIATYIBI KoJieOaHui HCXOIHOMN

BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH M YCKOPEHUS

Konebarenpupiit  koHTYp.  CBOOOIHBIE
3JIEKTPOMArHUTHBIE Kosie0aHus B
UACATBHOM  KONeOaTeJIbHOM  KOHTYpE.
AHanorus MEXAIy MEXaHWYeCKUMH |
9JIEKTPOMArHUTHBIMU KOJICOAHUSAMHU.

®opmyna ToMcoHa

3aKOH COXpaHEHHs] SHEPTUU B HACATLHOM

K0J1e0aTeIbHOM KOHTYpe

BbIHY)XIeHHBIE MEXaHHYECKUE KOJIECOaHMs.
Pesonanc. Pesonancnas KpHuBasl.
BeiHyx1eHHBIE DJIEKTPOMArHUTHBIE

KOJIeOaHus.



5.1.8

5.1.10

5.1.11

5.1.12

Ilepemennbii  Tok.  CuHycoWaanbHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
AMIUIUTYIHOE M JIEHCTBYIOIEE 3HAUEHUE

CHJIbI TOKA U HAIIPAKCHUA

Tpaucdopmarop. [IpounsBoxactso,
nepefaya U MoTpeOIeHUE SJIEKTPHUYECKOM
OHEPruH. OKOJIOTHYECKHE PHUCKU TIpH
MIPOM3BOJICTBE  JJEKTPUUYECKON JHEpPIuu.
KynbTypa ucnoiap30BaHus IEKTPOIHEPTUH

B IOBCETHEBHOM JKU3HU

TexHunueckue ycTpoiicTBa: ceiicmorpad,
BJIEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTpoICpcaavd

[lpaktuyeckue pabotel. MccienoBanue
3aBHCHMOCTH TepUOJia MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpysa. MccnenoBanue nepeMeHHOIO TOKa B
LENU U3 IOCIEN0BAaTeIbHO COECIUHEHHBIX

KOHACHCATOpA, KaTYIIKHU U PE3UCTOpa

#HHPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

52
523

524

525

MexaHndeckue BOJTHEI, YCIIOBHS
pactnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHUss W JUIMHA  BOJHBIL.

Honepequle 1 IPOAOJIbHLBIC BOJIHBI

#H#HPar## Nurepdeperuns u qudpakuus

MCXaHNYCCKHX BOJIH

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

ONEeKTpOMarHUTHBIE  BOJIHBL. Y CIIOBUS
M3JIy4eHUS]  DJIIEKTPOMATHHUTHBIX  BOJIH.
B3anMHuas opuenrtanusa Bektopos E, B u v

B 2JIEKTPOMArHUTHOM BOJIHE B BAKyyMe

CBolicTBa QJICKTPOMArHUTHBIX BOJIH:

OTpa’XCHUC, MPCIOMIICHUC, IOJApHU3alunid,



53

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

5.33

534

535

5.3.6

nudpakmus, untepdepeHiusa. CKOpOCTh

OJICKTPOMAarHMTHBIX BOJIH

[Ixana 3JICKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHI_II/IHBI paguocCBA3U U TCICBUICHUS.
Paguonokamus. BHGKTPOMaFHI/ITHOG

3arpsA3HCHUC Oprxcanmeﬁ Cpclabl

TexHuueckrue yCTpOMCTBA: MY3bIKAIbHBIE
HHCTPYMEHTHI, YIBTPa3ByKOBast
JUAarHOCTHMKAa B TEXHHUKE M MEJHULIHHE,
panap, paIuONPUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

#i#HPariH##OIITUKA

[IpsiMonuHeitHOE pacnpocTpaHEHUE CBETa
B OJTHOPOJHOM cpene. Jlyd cBera

OtpaxxeHne cBeTa. 3aKOHbI OTPAXKECHUS
ceera. Iloctpoenne wu300pakeHUd B

IIJIOCKOM 3€pKaJie

[Ipenomnenue CBETa. 3aKOHBI
MPETOMIICHHUS CBETa. AOGCOIOTHBIN

IIOKa3aTeCJib IMPEIOMIICHUA

[TonHoe BHYTpEHHEE OTpakeHHUE.
[IpenenbHBIN Yroa MOJHOTO BHYTPEHHETO

OTpaXCHUA

HMucnepcuss  cBera. CHOXHBIA  cocCTaB

Oemoro cBeta. LlBet

CoOuparome W paccerBaloONINe JMH3BI.
Toukas nuH3a. DOKYyCHOE PACCTOSHHE U
OIITHUYCCKas culia TOHKOU JIMH3HI.
[Moctpoenne n300pakeHU B COOMPAIONITUX
W pacceuBaromux JwmH3aX. Dopmya
TOHKOM JIMH3BI. YBEIWUYCHHE, JIaBacMocC

JIMH30H



5.3.7

5338

5.39

5.3.10

5.3.11

5.3.12

[Ipenensr NpUMEHUMOCTH T€OMETPUYECKON

OIITUKH

Wntepdepentmst  cBera.  KorepeHtHbie
WCTOYHHUKH. YcnoBus HaOII0ICHUS
MaKCHUMYMOB " MHUHUMYMOB B
UHTEPPEPEHIIMOHHOW KapTHHE OT JBYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus  ceera.  JludpakuuoHHas
pemérka. YcinoBue HaOMIOAEHUS TIAaBHBIX
MaKCHMYMOB pu naJcCHUN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[onspusanus ceera

TexHuueckue yCTpOMCTBA: OYKH, JIyIla,

¢doroanmnapar, NPOEKIMOHHBIA ammapar,

MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, I paKIuOHHAS peméTka,
TIOJIIPOU T

[IpakTnueckue paboTHI. Nzmepenue

nokasarensi mnpesnomieHus. VccnenoBanue
CBOMCTB  HW300pakeHWMH B  JIMH3aX.

Hab6mronenue qucnepcun cBeta

BJIEMEHTAI CITELITUAJIBHOM TEOPYM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'panuupl NPUMEHMMOCTH KIIACCHUYECKOH
MEXaHHUKHU. IlocTtynatel TEOpPUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTD
MOyl CKOPOCTH CB€Ta B BaKyyMe,

IPpUHIUIT OTHOCHUTEJIIBHOCTH OHHIITEHA

OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHH M COKpalleHUe

JUTUHBI
DHEprusi U UMITYJIbC CBOOOHON YaCTHUIIBI

CBsi3p Macchbl C JHEpPrued M HMMIIYJIbCOM
CBOOOJTHOW YacTHLbl. OHEpPrus IMOKOs

CcBOOOHOM 4aCTULIBI



7.1

7.2

KBAHTOBAS ©U3UKA

#iHPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

7.1.3

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

®otonbl. Dopmyna Ilnanka cBs3u 3HEPrUn
¢boToHA C ero 4YactoToh. ODHeprus u

UMIYNbC (GOTOHA

OtkpeiTue U uccnenoBanue Gporodpdexra.

OIBITBI AT. Cronerosa. 3aKOHEI

dbotorddekra
YpaBHeHue DWHIITEeHHA TSt
dboTorddexra. «Kpacnas TpaHUIa
dboTorddexra

Hasnenne cera. OnbiTel [1.H. JlebGeneBa
XHUMUYECKOE JIEMCTBHE CBETA

TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
(dhoTomaryuk, COJIHEUHAS Oatapes,

CBETOIUO]T

CTPOEHHE ATOMA

Monens atoma TomcoHa. OTBITE
Pezepdopra mo uccienoBaHuI0 CTPOSHUS

aroma. [Inanerapnas Moaens aroma

IlocTynatel bopa. N3nyyenune u
norjomeHue  (HOTOHOB TPH  TEPEXoe
aroMa C OJHOI'O0 YpPOBHS DJHEPrUM Ha
npyroil. Bunsl ciexktpoB. Cektp ypoBHEH

QHCPIrur aToOMa BOJA0pOoJaa

BosHoBEIE cBoMcTBa YacThll. BOmHBI e
bpoiins. KopnyckynsapHo-BOJIHOBO#M
nyanu3M.  Jludpaxmus dIEKTPOHOB Ha

KpHCTaIax

CrioHTaHHOE U BBIHYXJIEHHOE H3Jy4YEHHE.
YCTpoHCTBO M IPUHLIKI pabOTHI Jiazepa
TexHuuecKkrue yCTpPOWMCTBA: CHEKTPAIBbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN

KOMIIBIOTEP



7.3

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

[Ipaktuueckue  pabotel.  HaOmronmenue

JMHEWYATOro CIeKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIO,I[CHI/I$I n perucrpanuun

QJICMCHTAPHBIX YaCTHUI]

OTkpbITHE  paguOaKTHBHOCTU.  OTMBITHI
Pezepdopna mo ompenenenuto coctasa
palloakTUBHOrO u3mydeHus. CBoWCTBa
anbda-, 6eTa-, raMMa-u3TydeHus. Bnusaue

PAaaArOaKTUBHOCTH HA KUBBIC OPraHU3MBI

OTkpblTHE  NpPOTOHA W HEUTpoHA.
Hyxnonnas monmens sinpa ['eiizenOepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIN Oeta-pacma. I"'ammMma-
W3IIy4YeHHE. 3akoH PaauOAKTUBHOTO
pacnazna

OHeprusi  CBSI3M  HYKIIOHOB B sJIpe.
SAnepusie cuibl. Jledekt Maccol anpa
SAnepusle peakunu. JleleHHME W CUHTE3
anep

Snepusiit peakTop. TepmosinepHbIit
cuHre3. [IpobiemMbl M MEPCHEKTHBHI
SIEPHOW  DHEPreTUKU.  ODKOJIOTMUYECKUE

ACIICKThI ;[z[epHoﬁ OHCPICTUKHU

OneMeHTapHble  YacThlbl.  OTKpbITHE
MO3UTPOHA. @yHaMEHTAJIbHbBIE
B3alMOJIEHCTBUA

TexHuueckne  yCTpOMCTBA:  JO3UMETD,
KaMepa BuibcoHa, SJEpHBIM peakTop,
aToMHast bomba

[IpakTueckue pabotsl. MccnenoBanue

TPCKOB HaCTHuIl (HO T'OTOBBIM
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OJIEMEHTBI ACTPOOU3 UK

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3B63,Z[BI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

Conneunas cucreMa. lDl1aHeTsl 3eMHOH
rpynmnsl.  [ImaHeTsl-ruranTel M HX
CIIYTHHMKH, KapJIMKOBBIE IUIaHEThl. Maiibie

testa CoTHEYHOH CUCTEMEI

Comnne, ¢otochepa wu  armocdepa.

ConHeyHasi akTUBHOCTb
NcTtounuk sneprun ConHua u 3BE371

3BE31pl, UX OCHOBHBIE XapAKTEPUCTUKHU:
Macca, CBETUMOCTb, paauyc, TEMIIepaTypa,
nux B3aMMOCBS3b. Juarpamma
«CIIEKTPAJIbHBI KJIACC — CBETUMOCTBHY.
3BE31pl TJABHOW  IIOCIENOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» IJIf

3BE3]] TJ1aBHOM oCJICA0BAaTCIIbHOCTHU

###Par###BayTpennee cTpoeHue 3BE3L.
COBpeMGHHI)IC MMpCaACTaBICHUA (0]
MIPOUCXOXIACHUH | 3Boonuu CoJHIA |

3BE31. DTaIlbl )KU3HU 3BE3I

Mneunsiii  Ilyre — nama T'anakTtuka.
CnupanbHass  cTpykrypa  ['anmaktuky,
pacrpezneneHie 3BE3L, Tra3a U IBUIM.
Tlomoxxeune wu naBwxkenne CoaHOa B
lanaktuke. Ilnmockas u  cdepuueckas

IIOACHUCTCMBI I'amaxTuku

Tunel ramaktuk. PagumoranakTuku U

KBa3apbl. YEpHBIE OBIPHI B AAPAX TAITAKTHK

Bcenennas.  Pacumupenue  BceeneHHOM.
3akon XaOOma. PasOeranne rajgakTHK.
Bospact u panuyc BceneHHoi, Teopus
bosbmioro  B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukroBoe usiyueHue



Macmrabnass  cTpykrypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménusle mpo06iieMsl

aACTPOHOMHHU



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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