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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CpEIHEro OOILEero
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJsibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00Opa3oBaTeIbHBIX
OpraHu3anuUsIxX Poccuiickon Oenepanuny, peanu3yommx OCHOBHBIE
o0Opa3oBarenbHbIC MPOTPAMMBI.

ConepxaHue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ESITEIEHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKkXke YUYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAay4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
OTIPE/ICTISIOTCA OCHOBHBIE LIETH M3y4YeHUs (U3MKH Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHUsl, TJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gpu3rke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

» cozepxaHue yueOHoro npeamera «dusukay 1no rogam o0ydeHus.

®duzuka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaroieM Mupe. LIkonbHbI Kype GU3HKH — cHCTEMOOOpa3yoIuii
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe BSHEpPreTuKkH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, ITOJIy4EHUs] HOBBIX MAaTE€pHaJOB C 3aJaHHBIMHA CBOMCTBAMU WM APYIHX.
N3yuenne ¢u3Mku BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN HPUMEHSTH
HAy4YHbI METOJI MO3HAHHUS NPU BBIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢usuku s YpOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH pAI HUIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUH € HEM Kypc SBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (pusukm
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzauus MNOpeAnosaraeéT HCIOJIb30BAHKE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAYKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaowoii  nmanpasnennocmu. Kypc ¢dusuku  mpegmnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKHUX MPHUIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu pearusyercss TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TIOCBSIIEHHBIX OSKOJOTHYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM paluoOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIero
oOpazoBanus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3HUECKOW TEOpHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TMPHUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-ACATENPHOCTHBIN TIOJIX0/I B Kypce (DM3UKH PEan3yeTcs MPEkKIe
BCEr0 3a CUET OpraHW3allid SKCIEPUMEHTATBHOU ACSATEIBPHOCTH O0YYarOIIHXCH.
Jlnst  6a3oBoro ypoBHS Kypca (HU3MKM — OTO HCIOJIH30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B IporpamMme mno (pu3uke OObEeIUHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
PaKTHYECKUX PaboT. BEIfCICeHNEe B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS  YYaCTHHKAMU
00pa3oBaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAaHMPOBAHUS U
ocHameHus kaOuHera Qusmku. Ilpu dsToM  oOecneyuBaeTcss OBJIAJCHUE
0o0y4YaronMMuCs yMEHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO IPOBEPKE
IPEITIOKCHHBIX TUITOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUETHBIX U KAYECTBEHHBIX
3anay. [lpu »aToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3aJTaHHON (PU3UYCCKON MOJIEIBIO, TIO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK U MHTETPUPYs 3HAHUS U3
Pa3HBIX pa3neioB. J[s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS Ha
00BbsSICHEHHE TPOTEKaHUsl (U3UYECKUX SBJICHUNW U TPOILIECCOB B OKpYKarouen
KU3HH, TpeOytonume BBIOOpA (HU3UYECKON MOJICHH ISl CUTyallud TMPAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CPeAHEro O0IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUSX
IpeIMETHOTO KaOuHeTa (U3WKK WA B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOI'O IMKIIa. B kaOuHere (HU3WMKU JOJDKHO OBITH
HeoOXouMoe J1abopaTopHOe OO0OpYAOBAHME JJIS BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKEe YICHHUECKHX MPAKTHUECKUX padOT M JIEMOHCTPAIMOHHOE
000pyOBaHUE.

JemoHCcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAHOBKY
NEPEUNCIICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SBIGHUA ¥  MPOIECCOB, HOMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX MPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreuuBaeTcsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOydJaromuxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJISIMU U3YyYCHHS (PU3HKHU B 00111eM 00pa30BaHHH SIBIISIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMJICHHsSI OOYYaIOIUXCS K HAYYHOMY
W3YYCHUIO TPHUPOJBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHKE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3yYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUN OOBICHATH SBIEHUS C HCIOJIb30BAHUEM
(bu3HUecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (GopMHpOBaHUE TPEACTABICHUN O PoJ (HU3UKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHue ATUX Ielield oOecreunBaeTCsl PelIeHueM CISAYIOIMMX 3a/ad B

npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIero o0pa30BaHuUs:



e TMpUOOpETEeHHWE  CHUCTeMbl  3HaHMM 00  oOmwMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPO(DHU3UKH;

e (¢dopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUECKUE 3HAHUA IS
0oObsACHEHHUS] (PU3NYECKHX SBJICHUA B TMPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEUIEHUS Ppa3IUYHBIX 3aJad C SIBHO 3aJIaHHOU
dbus3nueckoil MOMAENbIO, 3a/Jad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3MIECKON MOJICIH, aICKBATHOM YCIIOBUSM 3a]1auu;

e TOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny,

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEIACHUS
(bu3HUeCcKX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIiy,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYCHHOTO PE3yIbTaTa;

e CO3JIaHME YCJIOBUH ISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JICSITETbHOCTH.

Ha wusydenune ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE CpPEIHErO OOIIETO
obpazoBanust otBogauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mnporpamme 10 (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUusT J1a0OPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COJEPXAHME OBYUYEHUA
10 KUIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

dusnka — Hayka o mpuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOUIETO
Mupa. Poib 3KcnepuMeHTa M TEOPUM B TPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PUBHKE.

MopenupoBanue (pU3MYeCKUx ABJICHHM U TpoleccoB. HayuHble THIOTE3bI.
dusnyeckne 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u mecro ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIHHOCTHU JIOAEH.

Llemoncmpayuu

AHaJIOTOBbIE W IU(POBBIE HU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, cCKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHUE MaTepuajibHOW TOUYKH, UX MPOEKIMM Ha OCH CHUCTEMbl KOOPJUHAT.
CroxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJMHEWHOe nBrxkeHHe. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U HEpPEeMEUICHUS
MaTepUaJIbHON TOYKUA OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKopeHue CBOOOHOTO MaIeHus.

KpuBonunennoe  nBwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAA
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpeMUTENBbHOE YCKOPEHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIAOMETD,
JBIDKCHUE CHAPSJIOB, IIEMTHbIE U PEMEHHBIC TTepeavun.

Llemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OPOIMIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hanpagnenue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbonmul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMA TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEeHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[IpyHumn  otHocuTensbHOCTM  [anmmnes. IlepBelid  3akoH  HproToHa.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUISl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa AJ1s1 MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectr. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUs U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHuueckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHepuUH.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBeCHs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, OT X JedopmMariuu.

UccnegoBanne ycnoBHil paBHOBECHUS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NMnynbC CUIbBl M1 U3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEPrus yIpyro
nehopMupoBaHHONW  mpykuwHBL.  [loTeHIManpbHas  dSHEprus Teina  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[loTrennumanbHple ¥ HENmOTeHIMalbHble  cuibl.  CBsS3b  pabOTHI
HETIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOoTeHIIMATILHON YHEPTUN B KHHETHUECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHUEM MEXAHHYECKOW HHEPTUu
TE€Jla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipHast u3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKECHUS U
B3aMMOJEHCTBUSl 4YacTUL[ BellecTBa. MOJENM CTPOECHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pasmepsl Mosekyil. KonnuectBo Bemectsa. [loctositHaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACATBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEW KHUHETMYECKOM SHEPIHM TEIUIOBOrO JBMXKEHHS dactull rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenneneeBa—Knaneipona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeEllecTBa, ¢oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnpITel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHKCHHS.

Mopgaens onbita IlTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojienb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

Onpenenenne mMaccbl BO3JyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEPATypPhl BO3/TyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3IydYCHHUE. Y AeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[Ipumenenre mepBOTrO 3aKOHAa TEPMOJMHAMHUKH K H3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBele  mamuHbl.  [IpuHOUWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpruu B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumMeHT mosie3HOro
JEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.



TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tella MPU COBEPIIEHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUICOAEMOHCTPALINS).

N3meHeHune BHYTpEHHEW SHEPTUH (TeMIlepaTyphl) Tea IpH Terionepeaye.

OneiT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoit TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3smepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u konaencanus. Mcnapenue u xumnenue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HaceblmeHHbld map. YjienbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aBJICHUSI.

Tépmoe Teno. Kpucramnmmyeckue u amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTai3aius. Y aeinbHas Teriora miasienus. Cyonumarius.

YpaBHeHuUE TEII0OBOro OajaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTE€pPUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM TaBJICHUMU.

Crioco0Obl U3MEpEeHUs BIIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBjieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenre OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Pa3zneua 4. JiaekTpoanHaMmuka
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJEKTpUYECKH 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsi/a.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3ieKTpuuecKuil 3aps.
Onektpuueckoe mnojae. Hanpspk€HHOCTh  anekTpuueckoro mnods.  [IpuHnun



CyNEPHO3ULINM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cun  anextpocratmyeckoro  mosis.  [loreHuman.  Pa3HoOCTh
MOTCHIUANOB. [IpOBOAHMKM H JUANEKTPUKH B DICKTPOCTATHYECKOM IIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KoHaeHncatop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOII,
DJIEKTPOMETpP, DJIEKTPOCTAaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUA dIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIIEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUJIOIIAAH
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cumna toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapalIebHOE, CMEIIAHHOE COEIMHEHUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKAa.
3akoHn Oma 11 MoJaHOM (3aMKHYTO#) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIMMOCTH
noJiynpoBogHUKOB. CBocTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB.
DJIEKTPOIUTAYECKAS] AUCCOIHUAIMA. DJIEKTPOJIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuuecKrue YyCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIPOBOIHUKOBBII N0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIA M TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMeniaHHOE COETMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HIIEeKTpOABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMenaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenue 311eKTpOIBUKYIIEH CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOnronenue anextposusa.

MexknpeaMeTHblie CBSI3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS C
y4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTUKH,
OHMOJI0TUHU, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAaHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepbosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJINHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOW IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHas Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XKUAKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOMCTBA METAJIOB, DJIEKTPOJMTHYECKAs IUCCOLUALNS,
rajbBaHHKaA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBWKEHUN C HCIONH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYIHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AIIEKTPOHArpeBaTEIbHbBIC puoOOPHI,
AEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. JjaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAA UHOYKYUA

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoumn cyneprnosuuuu
MAarHuTHBIX TOJeW. JIMHMM MarHUTHOM MHAYKUuU. KapTWHa JMHWUNA MarHuTHOU
WHAYKIUU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TIPOBOJHMKA C TOKOM. KapTrwHa JHMHUW WHIYKIUU
MAarHuTHOrO TOJI JUIMHHOTO MPSIMOrO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJb U HalpaBJICHUE.

Cuua Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenia.

SIBneHne DNEKTpOMAarHuTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnekrpuueckoe Tmosie. OIEKTPOIABMXKYILNAs CUla WHIYKIUU B
IIPOBOJHUKE, JIBMXKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTE.  fIBIEHME CAMOMHIYKLIMH. OJIEKTPOABWXKYINAs CHJIA
CaMOMHAYKIIMH.

DHEprust MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApHBIX
YacCTULl, UHIYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

BzaumogeiicTBre I1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTrO MOTOKa.

SIBrieHME CAMOMHIYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Uccnenoanue aeicTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONW UHAYKIIHH.

Paspnes S. KosieOanusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€OAHUA

KonebGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
INapmonnyeckue kosnedanus. [lepuoa, yactora, amrummryga v (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaTemMaTM4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBpareHue sHEpTruu Mpyu TaPMOHUYECKUX KOJICOaAHUSX.

KonebGarenbnpiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJI€OaHUS B
UJCATBHOM KOJIEOATeJIbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHBIMU KoJjieOanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIruu B UJICAIbHOM K0JIEOATEIbHOM KOHTYPE.

[Ipeacrasnenne o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIC MEXaHUICCKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIEC 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsbiii  TOk. CUHYCOWJAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOrO TOKAa. AMIUIMUTYJHOE W JACHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepegada u MOTpeOICHUE IEKTPUISCKON
SHEPTUHU. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJACTBE AEKTpodHEpruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOoNepeaay.

Jlemoncmpayuu

WccnenoBanne mnapameTpoB KoJeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WA
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMIPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUA.

Pe3oHanc mnpu mocnenoBaTENbHOM COCIUHEHUHM PE3UCTOPa, KaTYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnegoBanne mepeMEHHOr0 TOKa B LENH M3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckrue BOJIHBL, yclIoBHsS pacnpocTtpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
HNuTtepdepentus u nudpaxiims MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MOoJsipu3anus, Tudpaxuus,
unTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkana 371eKTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[Ipuniunel paguocsA3y U TeleBuaeHUsA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TTOMIEPEUHBIX U MPOJTOTHHBIX BOJH.

Konebimromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepenunu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUIA.



UccnenoBanne  CBOMCTB  3JIEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMyIeHue, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. I[IpsMonuHEHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

ColOuparomie u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOM JuH3bL [locTpoeHune u3oOpakeHUN B
coOuparomux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeJIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKMU.

BonnoBas ontuka. Wurepdepennusi cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOIEHUS MAaKCUMyMOB W MHHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH TAJCHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMonuHEHOE pacIpOCTPaHEHUE, OTPAXKEHHE U IIPEJIOMIICHHE CBETAa.
OnTtuyeckue MpudOpHI.

[TonmHOE BHYTpEeHHEE OTpakeHue. Mojaenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Habmonenune narepdepeHnum ceera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul



N3mepenune nokaszaresns NpesioMJICHUS CTEKIIA.
Hccnenosanue cBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['paHnubpl  NPpUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  lloctynarel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTHU
CBETa B BaKyyMe, PUHITUI OTHOCUTEIHLHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C SHEpPruer U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOS.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®ortonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTHe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dotorpdexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

Texnudyeckue yCTpOWCTBA W MPAKTHYECKOE MpPHUMEHEHHE: (POTOITIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oto3¢(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHEr0 (GoTodddexra.

Ceeronuon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUIo o -4acTHII.
[Imanerapnas mopmens aroma. Iloctynatel bopa. W3nydenwe u moryomeHue
(GbOTOHOB mpU Tepexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosnnoBeie cBoiicTBa yactull. Bonnsl ne bpoitns. KopmyckynsipHO-BOJIHOBOM
Ty aJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHnueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

Habnronenue nuHeHyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJO0KHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOrO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
BnusiHne paguoakTUBHOCTH HA KMBBIE OPTaHU3MBI.

OtkpeiTHE  TIpOTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsaya sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT maccel sapa.

S nepuble peakunu. Jlenenue u cUHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM PHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMoieicTBUA. EQMHCTBO u3nueckoii KapTUHBI MUpA.

TexHuyeckre yCcTpoulcTBa U MPAKTUYECKOE MPUMEHEHHUE: TI03UMETp, Kamepa
Buiibcona, simepHblit peakTop, aToMHasi boM0a.

Jlemoncmpayuu

CU€TurK MOHUBHUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabonul

HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BuTHA acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3qaus, sApKUe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBUYKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTBb. Mcrounuk sHeprum ConHuma u 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBHY» I 3BE37 TJIABHOM IOCIENI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U ABooIMU ConHIa U
3BE3/. DTambl >KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHIA B
lNanaktuke. Tunbl ranaktuk. Paguoranaktuku m kBasapbl. UEpHbBIE IBIPHI B sSIpax
rajaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenust HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsl OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CeBEpHOro NOJyIIapus U IPKUE 3BE3]IBI.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp Qusukn © acTpoHOMHM B IKOHOMUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeAaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHr
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUIUYECKON KapTHHE MHpPA, MECTO
(bu3ryuecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymecTBIseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYWHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHWH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
oTpe/ieieHIe MIOMIAN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHUS B )KMBOM MPUPOIE, ONITUYECKUE SBIICHUSA B )KUBOM NMPUPOAE, NEUCTBUE
paavaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMUECKAS] CTPYKTYpa TBEPIBIX
TEd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHamus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKU MATrHMTHBIX — PY/I,
(doTOoChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

Texnonocusa: IJHWHWUKA DIEKTPOIIEpENAY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, MHAYKLUHUOHHAs II€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mnpeamera «®Pu3nkKa» Ha YpPOBHE CpeIHEro OOIero
oOpazoBanusi (0a30BbIN YPOBEHB) JOJDKHO OOECHEYUTH TOCTHKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpa)XaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMbITA ECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AECATEIBbHOCTh B MHTEPECAX TPa)KJaHCKOTrO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOAEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NATPMOTUYECKOT0 BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOIr0 BOCIMTAHMS:

WHTEpeC K pa3uuHbIM cdepaM MpoPecCUOHATBHONU JEATeIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA TPOTSKEHUN BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00ATLHOTO
XapaKkTepa SKOJOTUYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH AKOJOTHMYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (PU3UUECKON HAYKH;

OCO3HAaHWE LEHHOCTA HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (QU3WKKA  OCYIIECTBISTH  MPOCKTHYID H  HCCIEOBATEIBCKYIO
NEeATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Ba3oBble Jioruueckue AeiicTBUA:
CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEIU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHMUS;
BBISBISATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a WMEIOLIUXCS
MaTepUaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIHLHOCTH,
KOOPJAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBnle ucciieqoBareLCKue 1eHCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU TOHATHUSMM U METOAAMHU
(bu3HUECKON HAyKH;



BJa/I€Th HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITENIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuleHusl 3a1ay (PU3UYECKOTO COJAEpNKaHUS, MPUMEHEHUIO Pa3InYHBIX
METOJIOB IMO3HAHUS;

BJaJE€Th BHUJAMU JIEATEIBHOCTU 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30OBAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IIPU CO3/aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
JEeSITEIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpeJIaraTb OPUTHHAJIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanueii:

BJa/IeTh HaBBIKAMH MOJIy4eHUS MHGOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEeMATHU3AIMI0 W WHTEPIpETAi0 WHOOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IPEICTaBIICHNUS;

OLICHUBAThH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PELIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSProHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTHUEHBI, PECypcocOepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B pa3lMyHbIX (popmarax c
y4€TOM Ha3zHaueHMsI HTHPOPMALIUHU U LEIEBON ayJUTOPHUH, BBIOUPAs ONTUMAJIbHYIO
(dbopMy nIpencTaBlieHUs U BU3yaJIU3aliu.

KoMMyHHMKATHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYIIECTBIISATH OOIICHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallUii M CMsTr4aTh
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIBLHON
paboThI;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4€ToM oOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

OpUHUMATh  1I€JIM  COBMECTHOM  JeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTH)XEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pachpenenartb poid C y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHKAa KOMAaHJbI B
oO1IuMii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh MJIEU C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerysiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh NO3HABATENIbHYIO JESTENbHOCTh B 001acTU
(U3MKM MU aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUTAH PEIHICHHUS PACYETHBIX M KAYECTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUI;

JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

pacimupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANIOYTECHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATbh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HJPYAUIMU B 00JacCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJaJIeTh HABBIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMUII;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUM ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pEIICHNUS;



yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPHHUMATh PEIICHUS IO WX
CHUKCHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPU aHAIW3E pe3yIbTaTOB
NESITENHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TP aHalu3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mportecce moCcTHKEHHS JTMYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEpPIIICHCTBYETCS AYMOIIMOHAITbHBIH MHTEIJICKT, IpeNOoJIarafoIIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHHUIO 1ETH U
yCIexy, ONTUMHU3M, HWHHUIIMATUBHOCTH, YMEHHE NEHCTBOBATh HCXOJIS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAONIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOYAOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTD Y 00yHarOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTo (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
MaTepHalibHasl TOUYKa, MHEpLUUaIbHAs CUCTEMa OTCU€Ta, a0COIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOECHMS BEIIECTBA U



JNEKTPOAMHAMUKN:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE [0 OKPY)KHOCTHU, HHEpLHS,
B3auMojieicTBue Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE KUAKOCTEN
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TEJN MPU HArpeBaHUM (OXJIAXKICHUH ), TETFIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMUs, IUIABJICHHE, KPUCTAUIM3aLUs, KUIICHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy NapamMeTpaMyd COCTOSIHHMsS Tra3a B H30Mpoleccax,
JJEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OINHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUYECKUE BEIUYUHBL:
KOOpAWHATa, NyTh, NEPEMEUIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHWU MPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYUH, UX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMKCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SBJICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3Heprus, padbora rasa,
KOA((DUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
OPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICI MCHOJb3YEMbIX BEJIIMYUH, HX
0003HAaUeHHUd W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
($u3NYECKyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUUECKOE MOJe, HANPSLHKEHHOCTD MOJIsl, MOTEHLHAN, PA3HOCTh NOTEHIIMAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHLNIBL: 3aKOH BCEMUPHOTo Tsarotenus, I, I u III 3axonsl HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOW OJHEPruH, 3aKOH COXPAHEHHS HMITYJIbCa,
OPUHIMI CYNEPIO3ULIMHA CWJI, NMPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsiia, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT OCHOBHBIE IPUHLHUIBI JEHCTBUS  MalllUH, MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOrO HCIOIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UUECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHHH, IPU 3TOM
(GopMynupoBaTte mpoOiieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNbBIT U
bopMyIIHpPOBATH BHIBOJIHI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BEIUUMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W MCHOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJIe Tabnull U TpauKoOB, AeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JEeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHble 3aJaud C $BHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, MPOBOJUTH PAcuéThl M OLICHUBATH PEaIbHOCTh
HOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUUUHBL;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue IBICHUS;

UCTOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TPEICTaBIICHUsS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMAILINH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(OpMaLuIo;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KHU3HU
Ul o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaLEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, Il COXPAaHEHHUs 3J0POBbsl U COOJIFOJIEHHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXKaloIleH cpene;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIaJl KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPAa;

YUUTHIBATh TPAHUIBl TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYECUHBIN AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MpH penieHUuH (Pu3ndecKux
3ajad;

pacno3HaBath (pU3NYECKHE SIBICHUS (MPOILECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOUW (PUBUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PacCHpOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCHEPCHUS CBETa,
dbotornexTpuueckuit 3pdext (poTordPdekT), cCBETOBOE NaBIECHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
OMKCHIBATh W3YUYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SBJICHUS (TMPOILECCHI), HCHIONB3Yys (U3HUECKUE BEIUYUHBL:
IIEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHMS MAarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPUOJI M YacTOoTa
KoneOaHuil B KojeOaTeaTbHOM KOHTYpE, 3apsl M cuja ToKa B TMpolecce
FapMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBIC]I HCIONb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIWYUMHY C APYIrUMHU
BEJINYMHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
(¢u3ryuecKre BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWMHA BOJIHBI U



4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJI TIOJypaciaia, SHEPIHs CBI3U
ATOMHBIX SiJIep, MpPU OINHCAHUM TMPABWIBHO TPAKTOBAaTh (DU3WUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS] U €JIUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (U3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaiIeIbHOrO
COCIMHEHUA MPOBOJHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJIUHEUNHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITEHHa st doTtodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHUs MacCOBOTO YHCIA, MocTynaTsl bopa,
3aKOH paJMOaKTUBHOTO pacnaja, Mpu 3TOM pa3InudaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE W YCJIOBHUS (TPaHUIBI, OOJACTH)
PUMEHUMOCTH;

OTIPE/ICIIAThH HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TIOJISI TPOBOJHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE ILIOCKUM 3€pKaJIOM,
TOHKOM JIMH301;

BBITIOJIHATD JKCIIEPUMEHTHl 10 UCCIENOBAHUIO (DU3NYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady U TUNOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOJIBI;

OCYIIIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CIOCOO0 U3MEPEHUS U UCMOJb30BaTh HU3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUI: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHUJEC TaOJIUIl U
rpadMKOB, €JIaTh BHIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh MpaBwmiia 0€30MacHOT0 TPy/Ja MPU MPOBEICHUU HMCCICIOBAHUHN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W MPOEKTHOU
NESTENLHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyn0BaHuU4,

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 33/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOJUMBbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHWBATH PEaIbHOCTh
MOJIYYEHHOT'0 3HAYeHHS (PU3MUECKON BEJIMYUHBI,

pelaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUU C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,

UCIOJb30BaTh  IpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW W HAy4YHO-NOMYJSAPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIydaeMyto HH(OPMALIUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOIO MCIOJIb30BAaHUS B OBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KHU3HU
Ul o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaLEHNH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TIpyNIE€ C BBIIOJHEHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyNIbl, PALMOHAIBHO paACHpeAesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBo 4yacoB DIIeKTPOHHBIE
HaumenoBanmue
Ne (uudposrbie)
pa3aesioB U TeM Kontpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMmbl padoThI padoTbI
pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
L1 ®usznka U METOJIbI ) bu6mmoreka [IOK
' HAay4HOTI'O ITO3HAHUSA https://m.edsoo.ru/7f41b{72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2
Husamuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Nroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBEI
3.1 MOJIEKYJISIPHO 9 1 bubmmorexa [IOK
' yp . https://m.eds0o0.ru/7f41bf72
KHMHETHYECKOU TeOpUH
19 OCHOBBI 10 | bu6mmoreka [IOK
' TEPMOJIUHAMUKU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 A 5
TperatHpIc https://m.edsoo.ru/7f41bf72




COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI

Utoro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6nmnoreka [JOK
4.1 1
IICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocrosHHBIM
49 ANEKTPUUECKUHN TOK. 12 bubnnoreka [JOK
' Toku B pa3nmnyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB I10 [IPOTPAMME




11 KUIACC

KoanuecTBo yacos DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIUHAMUKA
MarnuTHO€ nozne. BuG OK
1.1 DJIeKTpOMarHuTHast 11 1 3 nommoreka L
https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
Mexanunueckue u
bubmnoreka LJOK
2.1 3JIEKTPOMArHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢c
KoseOaHus
59 MexaHn4ecKue u 5 | bu6mmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexka [JOK
2.3 0] 10 3
frmKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI CTICITHATTEHOU 4 | bubmuoreka [JOK
' TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOU 6 bu6mmoreka [JOK




OIITUKU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Pa3peua S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

51 DNIeMEHTHI aCTPOHOMUU U 7 ) bubnunorexa [JOK
' acTpOoU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 7
Paznen 6. OGOBLIAIOLIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobmaromee nosToperHe 4 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acoB DIIeKTPOHHBIE
No aTa ndpoBbie
Tema ypoka Konrpoasnbie | IlpakTnyeckue A ungp
n/n Bcero H3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
dusuka — Hayka 0 OpUpoJe.
1 Hayunrie MeT(}), bl HO?I,)H:HI/H[ 1 bubnnorexa [IOK
y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpPa
Ponb u mecTo husuku B
OPMHUPOBAHUH COBPEMEHHON
2 1(—11)21 quOII)Z KapTHUHEI nfn a, B 1 bubnnorexa [IOK
Y p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHHOCTH
Tonen
Mexanunueckoe OABMIKEHHUE.
OTHOCUTENLHOCTD
3 MEXAHUYECKOIr'0 JBIHKEHUS 1 Bubmorexa IOK
) https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTH,
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOTMHEUHOE | bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bubnuoreka [IOK
NPSIMOJIMHEHHOE JIBH)KEHUEC https://m.edsoo.ru/ff0c372e
CB00OOHOE TaIEHNE.
6 Vckopernue cBOOOIHOIO 1 bubnnorexa [IOK
P https://m.edsoo.ru/ff0c39cc
MMaJcHUSA
7 KpuBonuneliHoe 1BH>KEHUE. 1 bu6mmoreka [JOK




JIBr>KeHME MaTepuaIbHON
TOYKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMT OTHOCUTEIBLHOCTH
l'anmunes. UnepuyanbsHbie

bu6mmoreka [JOK

8 cucreMsl orcyera. [lepssiii https://m.edsoo.ru/ff0c3bed
3akoH HprotoHa
Macca tena. Cuna. [IpuHuun

9 CyIepIo3uIuu cuil. Bropon bubnuorexa [JOK
3akoH HeroToHna s https://m.edsoo.ru/ff0c3be8
MaTepHUATHLHOW TOYKH

10 Tperun 3akoH HerotoHa jyis bubnuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHHUS.

11 Cuna tsoxectu. [lepBas bubmorexa HOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubmmoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHust. Cuiia COpoTUBIIEHUS bubnuoreka [IOK
NIPU IBVKECHUU TeEJa B https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WM Ta3e
[ToctynaTenbHoe 1
BpallaTelbHOE JBUKEHUE

14 a0COJIIOTHO TBEPOTO TEa. bubnnorexa [JOK
MowmenT cuisl. [leuo cumsl. https://m.edsoo.ru/ff0c41a6
VYcioBust paBHOBECHUS TBEPAOTO
Tena

15 Nmnynbc MmaTepuaabHON TOUYKH, bubnuoreka [JOK




CHUCTEMBI MAaTEPUAJIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBIKEHNE

https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLTHOCTb CHIIBI.
Kunernueckas sHeprus
MarepuanbHON Touku. Teopema
00 M3MEHEHUN KMHETUYECKOH
SHEPrUuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTreHumanbHas 3HEprusl.
[ToTeHmanpHas YHEPTUS
yrpyro aeGpopMupoBaHHON
npykuHbl. [loTeHIanbpHas
SHEprus Tena BOIM3H
MOBEPXHOCTU 3EMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenmmanbpHBIE K
HETIOTeHIIMAIbHBIC CHITBL. CBSI3b
paboThI HEMOTEHIMATBHBIX CHIT
C MI3MCHEHUEM MEXaHUYEeCKOU
9HEPIHU CHUCTEMBI Tell. 3aKOH
COXPAHCHHS MEXaHHYECKOU
SHEPIUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOThI
CHJIBI C U3MEHEHUEM
MEXaHHUYECKOU PHEpIruu Tea Ha
npUMepe pacTsHKEHUS
PE3HMHOBOTO KIyTa»

20

KoHnTtponbHas pabota 1o Teme

bu6mmoreka [IOK




«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHHUKE)

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJ0XKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopun. bpoyHoBckoe
nskenue. Auddyzus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep IBHKCHUS U
B3aUMOJCHCTBUS YaCTHII
BellecTBa. Moaenu CTpoeHus
ra3oB, )KMJKOCTEU U TBEPABIX
Tel

23

Macca mounekyin. KonudectBo
BewecTsa. [locTogaHas
ABoraapo

24

TemmoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHue.
[lIxana remnepatyp Llenbcus

25

Wneanpueiii ta3s B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTtypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JBUKEHUS MOJIEKYJI.
YpaBHeHue Menzeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. I'a3oBEIe
3aKOHBI

28

JlaGopaTtopHnast pabota




«HccnenoBanue 3aBUCUMOCTH
MEK]ly TapaMeTpaMH COCTOSIHUSA
Pa3peKEHHOTO ra3a»

I/ISOHpOHCCCH B nJC€aJIbHOM rase

29 U UX rpaduyeckoe bubmorexa HOK
P https://m.edsoo.ru/ff0c570e
MIpPE/ICTABJICHHE
BuyTpennsis sHeprus
TEPMOIUHAMHYCCKOU CHCTEMBI
30 1 CIIOCOOBI €€ M3MCHEHHS. bu6mmoreka [IOK
KonudecTBo TemioTs! U padoTa. https://m.edsoo.ru/ff0c5952
BuyTpennsist sneprus
OJJHOAQTOMHOTO UJI€AJIbHOTO Tra3a
31 Buael Terionepenaun bubmorexa HOK
g pei https://m.edsoo.ru/ff0c5c36
VnenbHas TEMI0EMKOCTh
1 BenecTBa. KonmuecTBo TEIIOTH bubmuoreka [JOK
[IpU TemoIepeaaye. https://m.edsoo.ru/ff0c5¢36
AntnabaTHBIN mporecc
[IepBblii 3aK0H TEPMOJUHAMUKHI
33 1 ero IpUMEHCHHE K bubmorexa LIOK
p https://m.edsoo.ru/ff0cSefc
M30IpoIeccam
HeoGpatumocTs nporeccoB B
34 npupojie. Bropoi 3akoH bubmorexa LOK
PHPOXE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
15 [Mpunnun aevicteust u KI1/{ bu6mmoreka [{OK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKonornyeckue npoodaeMbl




TCIINIOOHCPICTUKHA

O6o0maromuii ypok

bu6mmoreka [{OK
38 M .
«Mornexypras dpusura https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKI
KonTponbhas padota no teme
39 «MonekynsipHas pusuka bubmmorexa LIOK
yiAp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKI
[TapoobpazoBanue u
40 KoHJieHcanus. cnapenue u bubmorexa HOK
A - P https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOcCoNOTHAS 1 OTHOCHUTEIIbHAS
41 BJIAYKHOCTH BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepiennsiit nap
TBepnoe teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHU30TPOITUSI CBOUCTB bubnnorexa [IOK
KpucTajuioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctamuibl. CoBpeMEHHbIE
MaTepuabl
[naBnenue U KpUCTALIU3ALMSL.
43 VienpHas TeniaoTa miaBJICHUs bubmorexa HOK
. ) https://m.edsoo.ru/ff0c6708
CyOnumarust
Bbu6mmoreka [JOK
44 YpaBHeHHE TEIJIOBOTO OanaHca
PABHEHE TEIIOBOTo barar https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tel.
45 Dnexrpuuecku 3apsa. [sa bubmorexa HOK
P DAL https://m.edsoo.ru/ff0c6bce
BU/JIA JICKTPUUECKUX 3aPsII0B
46 [IpoBOIHMKHU, TUBTIEKTPUKHU U bubmuoreka [JOK




MOJIyIPOBOIHUKH. 3aKOH
COXPAHEHHUS AIEKTPUIECKOTO
3apsza

https://m.edsoo.ru/ff0c6bcc

B3aumoencTBue 3apsios.

bubmuoreka [JOK

47 3akon Kymnona. Toyeunbn
Y . https://m.edsoo.ru/ff0c6ced
AIIEKTPUUECKUH 3PSl
Harmpsx€HHoCTh
3JIEKTPUUYECKOTO MOJISL.
48 IIpuanun cynepno3unuu buGnnorexa [IOK
P yrep . https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX noJieu. JInnuu
HaIPSHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TOJIS. bubnuorexa [JOK
IMorenuuan. Pa3zHocts https://m.eds00.ru/ff0c6£00
MOTCHITUAIOB
[IpoBOAHUKY U AUDIIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM IIOJIE. bubnuorexa [JOK
JusnexkTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHMUIIAEMOCTD
. bubnuorexa [JOK
51 OnekrpoeMkocTh. KoHmencaro
p a p https://m.edso0.1u/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOHJICHCATOpa. DHEPTus bubmorexa HOK
A pa- p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGopatopHas paboTa
53 "N3mepeHue 3eKTPOEMKOCTH
KOHJeHcaropa"
54 [TpuHIMD AEHCTBUS U




NpUMEHEHNE KOHJICHCATOPOB,
KOMMPOBAJILHOTO armapara,
CTPYHWHOIO IIPUHTEPA.
DNeKTpocTaTUYEeCKas 3alluTa.
3a3emIleHne AIEKTPOprudOOpOB

55

DNEeKTPUUECKUN TOK, YCIOBHUS
€ro CyILIECTBOBAHMS.
[TocTosinHbIM TOK. Cuita Toka.
Hampsokenne. ConpoTHuBieHue.
3akoH Oma 1S ydacTKa Henu

56

ITocnenoBarennHOE,
napajuieIbHOE, CMEIIAHHOE
COCTMHEHUE IPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3ydeHne CMEeanHoro
COCJIMHEHUS PE3UCTOPOB)»

0.5

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabota u momHoCTh
AIEKTPUUECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJid MOTHOU
(3aMKHYTOM) 3JIE€KTPUIECKOI
uenu. KopoTrkoe 3ampIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbIiil ypok. KonTpoabpHas

pabora 1o Teme

" n
OnekTpoanHamuka'" /

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c8c56




Bcepoccuiickas npoBepoyHas
paborta

O6o0maromuii ypok
«INEeKTpOoAUHAMUKAY /

bu6mmoreka [JOK

60 Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/ff0c88be
pabota
DneKTpOHHAs IPOBOJAUMOCTb
TBEP/BIX METAJLJIOB.

61 3aBUCHMOCTD COTIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.

CBepXnpoBOIUMOCTD

6 DJIeKTPUYECKUU TOK B BaKyyMe.
CBOHCTBa AJICKTPOHHBIX MTyYKOB
[TomynpoBOIHUKH, UX
coOCTBEHHAas ¥ IpUMECHast

63 poBOAMMOCTEL. CBOMCTBA p—n- bubmmorexa [TOK

https://m.edsoo.ru/ff0c84ae

nepexo/a.

[TomynpoBoAHUKOBBIE TPUOOPEI

DJIEKTPUUCCKUN TOK B

o | T e

https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAS

JUCCOLMAIUS. DIEKTPOIIN3

DJICKTPUYECKUU TOK B Ta3ax.

65 CaMOCTOSTENbHBIN H bubnnorexa [JOK
HECaMOCTOSITEIIbHBIH Pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma

66 DnekTpuueckue mpruoopsl U bubnuoreka [JOK

YCTpOﬁCTBa H UX IIPAKTUYICCKOC

https://m.edsoo.ru/ff0c86fc




npumeHeHue. [IpaBuna TexHUKN
0€e30IacHOCTH

KonTponbhas pabota no teme
«DnekrpoctaTuka. [locTostHHBIN

bu6mmoreka [JOK

67 1
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEIAX»
Pe3epBHBIiT ypOK.
b K
68 O06o00maromuii ypok mo TeMam 1 nommorexa O

10 xnacca

https://m.edsoo.ru/ff0c8f6¢

OBILEE KOJIMYECTBO YACOB 10
[TPOTPAMME

68




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue HAara uHppoBrIe
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U X
B3auMojieicTBue. MarauTHoe
1 nojie. Bektop MaruuTHOM 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIWW. JINHUM MarHUTHOM
WHIYKIUU
MarauTHO€e 1oJie MPOBOIHHUKA
) ¢ TokoMm. OnbIT Dpcrena. 1 bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
3 ((I/ISYEGHI/II; MaI‘I;)II/ITHOFO TI0JIsL 1 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c98fe
KATYIIKA C TOKOM
JlelicTBe MAarHUTHOTO TOJISI HA
MIPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas pabora 1 1 bu6nuorexa LIOK
«HccnenoBanue neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO ITOJIS HA
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa LIOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopenna
6 DNIEeKTpOMAarHuTHasi MHIYKIHUSA. 1




IToTok BEKTOpa MarHUTHOM
uHaykuu. 3/1C uayKumm.
3aKOH AJIEKTPOMarHUTHOM
nHaykunn Papanest

JlaGopatopHas paboTa

7 «HccnenoBanue sIBJICHUS bubmmorexa [IOK
. https://m.edsoo.ru/ff0cal 50
AJIEKTPOMATHUTHON MHIYKIIN
NHnyKTUBHOCTD. SIBIIEHUE
camonHaykuuu. J1C
2 CaMOMHIYKIHU. DHEPruUs bubnuoreka [IOK
MAarHuTHOIO IIOJIA KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE
moJje
TexHuueckue yCTpouCcTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX
YaCTHIl, MHAYKIIHOHHAS TeYb
O6o0maromuii ypok
10 «MarLuHTHI(])le HO}J,Ipe. bubmorexa HOK
https://m.edsoo.ru/ff0cab82
DNeKTpOMarHuTHast UHIYKIUS
KoHTponbHas pabora 1o Teme
11 «MarauTHoe moie. bubmorexa I[IOK
https://m.edsoo.ru/ff0cad58
DNEeKTpOMarHuTHasi UHIYKIUS»
CB00OOIHBIE MEXAHUYECKIE
12 kosiebanus. 'apMoHndeckue bubnuorexa [JOK

Kosie0aHus. YpaBHEHHUE
TapMOHUYECKHX KOJeOaHUH.

https://m.edsoo.ru/ff0caf06




[IpeBpamienue 3aepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
HeproJia MaJIbIX KOJIeOaH
rpy3a Ha HUTH OT JTMHBI HUTH
U MacChl Tpy3a»

14

KonebareabHbIH KOHTYD.
CB0OOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHHsI
B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe. AHAIOTHS MEXTY
MEXaHHUUECKUMH U
SJICKTPOMAariuTHBIMU
KOJICOAaHUSIMU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B
UjeabHOM KoJiebaTeThbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyXaroIINX
KosieOaHusX. BoIHyKIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeinyxaeHHbIE
DIIEKTPOMATHUTHBIC KOJIeOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[MepeMEeHHBIN TOK.
CuHycouanbHbIA
NePEMEHHBIN TOK. MOIITHOCTb
HIEPEMEHHOT'0 TOKa.

AMILTUTY THOE U JICUCTBYIOIIICE
3HAYEHHE CHJIbI TOKA U

bu6muoreka [IOK
https://m.edsoo.ru/ffOcbd34




HaIPsKEHUs

18

Tpancdopmarop.
[TpousBomcTBO, IEpeava u
NOTPEOJICHUE FIEKTPUUCCKOM
SHEPTUU

19

VY CeTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE 3JIEKTPUIECKOrO
3BOHKQ, FeHepaTopa
NIEPEMEHHOT0 TOKA, JIMHUN
3JIEKTpolepeay

bub6mnoreka [HOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
HPOU3BOJICTBE
anexTposHepruu. Kynerypa
UCTIONIb30BaHUS
3JIEKTPOIHEPIUU B
HIOBCETHEBHOH KH3HU

21

Mexann4deckre BOJHBI,
YCJIOBUS paclpOCTPaHECHUSI.
ITepuon. Cxopocthb
pacrnpocTpaHEHHUs U JJIMHA
BOJIHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bub6muoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

3HeKTpOMaFHI/ITHLIe BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMAariuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

HpI/IHLII/IHLI paanuoCBiA3U U




TeneBuacHud. Pa3Butue
CpPEACTB CBsA3U. Pannonokanus

KonTtponbnas pabota

bubaunoreka 1HOK

25
«KonebaHus 1 BOJTHBI https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHenHoe

26 pacnpocTpaHeHue CBETa B bubmmoreka [IOK
OAHOpPOIHOM cpene. TodeuHblid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

7 oTpaxenus csera. [loctpoenue bubmuotexa [JOK
U300paKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [loaHoe

)% BHYTPEHHEE OTPAKEHUE. bubmmorexa [IOK
[TpenenbHBINA yToi MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlaGopaTopHnas pabota

29 «3mepeHue nokasaresns bubmorexa OK

https://m.edsoo.ru/ff0cd67a

MIPETOMIICHUS CTEKIIa»
JIunzsl. [locTpoenue

30 n300paXeHU B TUH3E. bubnuotexa [JOK
®opmyIia TOHKOH JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JTMH3bI
JlaGopaTtopHnast pabota

31 «H ccnenoBanue CBOWCTB
M300pKEHHI B JIMH3aX)

37 Hucnepcus cBera. CrioxXHbIN

cocTaB Oeloro ceera. L[Ber.




JlaGoparopHas pabota
«Habnronenue qucnepcun
CBETa»

WNurepdepennus crera.

bu6mmoreka [IOK

33 Jlndpaxuns ceera. . https://m.edsoo.ru/ff0ced22
JudpaknuonHas pemeéTka

14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U

35 YCTPOWCTBA U YCIOBHS MX
0€30MMacHOr0 NpPUMEHEHUS
['panuipl mpuMEHUMOCTH

36 KJIACCHYECKOU MEXaHUKH. bubmuoreka [JOK
[TocTynatel cienuaaIbHOU https://m.edsoo.ru/ff0ct862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTh

17 OJIHOBPEMEHHOCTH. bub6nunoreka [IOK
3aMeIJIeHue BpEMEHU U https://m.edsoo.ru/ff0cfad42
COKpaIleHHUE JITTUHBI
DHeprus U UMILYJIbC

18 PENSATUBUCTCKOH YaCTHIIBL. bubnuorexa [IOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTtponbHas padora «OnTuka.

39 OcHOBBI cIENIMANIBHOM Teopun bubmmorexa [TOK

https://m.edsoo.ru/ff0ct610

OTHOCUTEIbHOCTH

40 ®otonsl. opmyna [1nanka. bubnuotexa [JOK

DHeprus U UMIyJabC POTOHA

https://m.edsoo.ru/ff0cfel6




OTKpbITHE U UCCIIEI0BAHUE

bubmuoreka [{OK

41 oroapdexra. OnbiTel A. I'.
¢ bd https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonbl poTtodddekra.

4 YpaBHeHUEe DHHIITEHHA TSI bubnmoreka [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorodddexra
Janenne ceera. OnbiTol I1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [IOK

- seBa. https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHuueckue ycTponucTea u
MPaKTUYECKOE MTPUMEHEHHUE:

44
¢doTorsIeMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
Pewienue 3agau o teme

45 «neMeHThI KBAHTOBOM bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Mogenr atoma ToMcoHa.

46 OmnsiTel Pesepdopaa mo bubnuoreka [IOK
pacCeaHUIO O-4aCTHII. https://m.edsoo.ru/ff0d091a
IInanerapnas Mmozenb aroma

bu6mmoreka [JOK
47 II b
OCTyTaTel bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u nornomiexHue

43 ($OTOHOB MpH Mepexojie aToma bubnuorexa [IOK
C OJIHOTI'0 YPOBHS DHEPIUH Ha https://m.edsoo.ru/ff0d0afa
Ipyroui. Buasl CrieKTpoB

. bu6 OK

49 BoaHoBbIE CBOMCTBA YacTHII. nommorexa L

https://m.edsoo.ru/ff0d0ca8




Bounubl 1e bpowis.
KopitycKkysipHO-BOTHOBOH
nyanu3M. CIOHTaHHOE |
BBIHY)KJICHHOC U3JTyYCHHE

50

OTKpBbITHE PaIUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo
OTIpeIeNIEHUI0 COCTaBa
PaAMOAKTUBHOIO U3JTYYECHUS

bubanoreka 1HOK
https://m.edsoo.ru/ff0d0fd2

51

Caowuctsa anb(da-, bera-,
FaMMa-H?}J’IquHI/Iﬂ. BJ'II/IFIHI/IG
pa}II/IoaKTI/IBHOCTI/I Ha )XNBBIC
OpraHU3MEI

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M3otonsl. Anbga-
pacna. DIeKTPOHHBIN U
HIO3UTPOHHBIN OeTa-pacrma.
I'amma-usnyuenue

bub6aunoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3H HYKJIOHOB B
sape. SIaepHble peakiuH.
SAnepusn peaktop. [Ipobiaemsl,
HEPCIIEKTUBBI, SKOJOTHUYESCKUE
ACTICKTHI SIIEPHOU SHEPTeTHKH

bub6mnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTUIIBI.

OTkpbITHE TTO3UTPOHA. MEeTObI

HAOJIOJICHUS U pErUCTpaliu
3JIEeMEHTapHBIX YaCTHII.
Kpyrisiii cron
«DyHnameHTaIbHbIC
B3aUMOJICUCTBUS. EMUHCTBO

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




(GU3NIECKON KapTHHBI MAPaY»

55

DTanbl pa3BUTHs ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuu. Bun 3B€31HOTO
HeOa. Co3Be3aus, IpKue
3BE3]IBI, INIAHETHI, UX BUIUMOE
nBmxeHue. CollHEUHAs
crucrema

56

Comaue. ConHeyHas
AKTUBHOCTb. ICTOUHUK
sHeprun CoJHIa U 3BE3]

57

3B€31bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
BuyTtpennee ctpoeHue 3B€31.
CoBpeMeHHBIE MPEICTABICHUS
0 MIPOUCXOKIACHUHU M IBOJIOIIUH
CoJHIa U 3BE31

58

Muneunsi [1yTh — Hama
lNamaxTuka. I[lonoxenue u
nekenne CosHia B
["amakTuke. ['amakTuky.
UepHble ObIpHI B A1pax
raJlakTUK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbiioro
B3pbIBA. PenmukToBoe
u3JydyeHue. MerarajiakTuka




60

Hepemennsie npo0iaembl
ACTPOHOMHHU

61

KontposnbHas padora
«DIIEMEHTBI aCTPOHOMUH U
acTpoU3UKID)

62

O606maromuit ypox. Poib
(GU3UKY U aCTPOHOMUU B
SKOHOMHYESCKOH,
TEXHOJIOTUYECKOM, COLIMAJIbHOM
U dTUYECKOM chepax
JIeSITeIIbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Posbs u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOU
KapTHUHE MUpa

64

O6o0matomuii ypok. Posb
(bu3NIeCcKO TEOpHH B
dbopMHpOBaHUH
IpeCTaBICHU 0 PU3nIecKon
KapTHUHE MUpa

65

O6o0matomuii ypok. Mecto
(U3NYECKOM KapTUHBI MUPA B
00IIIeM psITy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOEC

66

PesepBHbIil ypok. MarautHoe
nose. IEeKTpOMarHuTHas
WHIYKIUS

67

PesepBHblii ypok. OnTuka.




OcHOBBI cIENIMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

Peszepnbiit ypok. KBanToBast

bubmnoreka IJOK
08 Qusnka. nemeHTE! ! https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPUUKH
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TpuUMepax poib U MeCTO (U3UKU B
(GbOopMUPOBAaHUN COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

Jonen

10.2

Y4uThIBaTh TPAaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3UUYECKUX MOJENEH:
MaTepuajgbHas TOYKa, MHEpLUalbHAs CUCTEMAa OTCU€Ta, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM DSJEKTPUYECKUH 3apsAl — IpU PEIIECHUU

buznyecKux 3a1a4y

10.3

Pacno3naBath ¢uzndeckue sBieHUs (MPOLECCHI) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUYECKOW TEeopuu
CTPOEHHUs BEIECTBA M  JJIEKTPOJAMHAMMKHU: DPaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPsIMOJUHEIHOE JIBH)KEHUE, CBOOOJHOE NajeHue
TeJN, JBUXKEHHE IO OKPYXHOCTH, HHEpLUs, B3aUMOJEHCTBHE TEI;
mud¢ys3usi, OpOYHOBCKOE IBW)KCHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeN, H3MEHEHHe o00bEéMa Ten TMpH  HarpeBaHUU
(oxJlaXx/1eHNNn), TEIJIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IJIaBJ€HUE, KpUCTAJUIM3allUs, KHUIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIILIEHNE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXJAy IlapaMeTpaMHM COCTOSIHMS Ta3a B HM30IpOLEcCax;

QJICKTpU3aluA TCII, B3aHMOHeﬁCTBHC 3apsAa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, HMMIYJbC Tela, KHWHETHUYECKas DHEpIus,
NOTEHLMAJbHAsL JHEpPIHs, MeXaHudeckas paboTa, MexaHHUYecKas
MOIITHOCTh; IPU OMMUCAHUH NMPABUWIBHO TPAKTOBATh (PU3UUYECKHIA CMBICI
UCTONb3YEMBIX BEIMYMH, MX OOO3HAueHHs] M €AMHUIIbI, HaXOIUTh
(GbopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU

BEIN4YNHaMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA TE€I W TEIJIOBLIC




SBIICHUSI, WCHOJB3ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Trasa,
TeMIIEpaTypa, CpPEAHsAs KUHETHYECKas JHEPrUs XaOTHYECKOIOo
JBWKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAs dSHeprus, pabora Trasa,
KOX(PQUIIUEHT TOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATEINS; TPH
ONMCaHUU IIPaBUJIBHO TPaKTOBaTh buznyeckuit CMBICJI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HA4Y€HUs M EJUHMIbI, HAXOJUTh
(GbopMyJIbl, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUYUHY C IPYTUMU

BCIIMYHUHAM

10.6

OnuceiBaTh M3y4YeHHbIE JJEKTPUYECKHE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  SBJICHUS  (IPOIECCHI), HUCHONB3YSd  (HU3MUECKUe
BEJIMYMHBIL: NIEKTPUYECKUI  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh  MOJIA, IOTEHLUaN, Pa3sHOCTb IOTEHIMAJIOB; IpHU
ONHCAaHUU NPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBbIX
BEIMYMH, WX OOO3HAUYEHUS U EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U  SIBJICHHUS, HUCIOIb3Ys
(u3UYeCcKre 3aKOHBI M MIPUHIUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPaHEHMs MMITyJIbCa, IPUHLHUI CYNEPIO3ULMH CUJI, TPUHLIMII
paBHOIIpaBUs HWHEPUUAIBHBIX CUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEILECTBA, ra30Bble 3aKOHbI, CBS3b
CpeIHEHl KHMHETHYECKON SHEpPruu TEIUIOBOrO JBMIKEHMSI MOJIEKYJ C
aOCONIOTHON TeMIepaTypo, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAYKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPHUHIMIIBI JEUCTBUS MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB;, paszIu4aTh YCIOBUS UX 0€30MacHOro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonuaTs OKCIICPUMCHTBI 11O UCCIICAOBAHNUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUU U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpobiemMy (3amady) MU THUIIOTE3y y4eOHOro
OKCIEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

06opyz[0BaHI/m, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOBI

10.10

OCYH_IGCTBJISITL NpAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U




HCIIOJB30BaTh U3BCCTHBIC METOAbI OLICHKU HOFpGHIHOCTGfI H3MepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHH; IPHU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3ynbTaTbl MOJYYEHHOH 3aBHCUMOCTH
(bu3nYecKux BEIUYUH B BUJE TaOJIUI U TPaQUKOB, €1aTh BBIBOJBI MO

pe3yJsibTaTaM HCCleOBAHUS

10.12

CoOmogath mpaBujia  0O€30MAaCHOTO  TpyJda TPU  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEpPUMEHTa, Yy4eOHo-
UCCIIEIOBATENILCKOM U MPOEKTHOW AEATENbHOCTH C HCIHOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemartp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (U3MUYECKON MOJEINbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHbI M TPUHIIUIIBI, Ha OCHOBE aHaln3a
YCIOBHSl  3a7laudl  BBIOMpATh  (PU3UYECKYIO MOJENb, BBIACISTH
¢dusnyeckrue BeNMWYUHBI H (HOPMYJIBI, HEOOXOTUMBIC ISl €€ pelIcHHS,
MIPOBOJIUTH PAcU€Thl M OLIEHUBATHh PEATBbHOCTH MOJIYUYEHHOI'O 3HAYEHUS

¢buznyecKoil BeIUYNHBI

10.14

Pemarp  kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3ydeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/IG SABJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUM JUISI TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpHpeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MH(pOpPMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyt0 HH(OPMALIHIO

10.16

[TpuBoANTE IpUMEpPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Mcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HU 17151 o0ecrieyeHns 0e30MacHOCTH MU 0OpallleHHH ¢ TpUdopaMu
U TEXHUYECKHMMHU YCTPOMCTBAMH, JJsi COXPAaHEHUsS 3I0POBbS U

COOJIIOICHHS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpY KaloIlel cpeie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COIMAIBHBIX POJIei,
MJIAHUPOBAaTh  pabOTy  TPYyNIbl, pPalUOHAIBHO  paclpeneisiTh
O00S3aHHOCTH U IUJIAHUPOBATh JCSATEIHHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, aJC€KBATHO OLIEHUBATh BKJAJ KaXXJIOT0 M3 YYACTHHUKOB

TPYIIIBI B peLIEHUE paccMaTpUBaeMOM MpooOIeMbl




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi

JleMOHCTpUpOBaThb Ha MNpUMEpax poidb U MecTo (U3MKU B
(opMHpPOBaHUN COBPEMEHHON HAayyHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOIMH, B IPAKTUYECKON AEATEIbHOCTU

JIOJIeH, LeJT0CTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

VYuTeIBaThH I'paHUIIbI IPUMCHCHUS U3YUCHHBIX (bI/I?)I/I‘leCKI/IX Moneneﬁ:
TOYCYHBIM BJ'IGKTpI/ILIGCKI/Iﬁ 3apsan, AacpHas MOACIIb aToOMa, HYKJIOHHAA

MO/IEJIb AaTOMHOT'O Siipa MPH peIeHNH (PU3NIECKHUX 3314

11.3

Pacnio3naBath Qu3nueckue sBIEHUS (MIPOIECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pu3uKH:
AJIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOe  JEUCTBHMSI  TOKa, B3aUMOJICHICTBE  MAarHuTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO TIIONIsi  Ha
IPOBOJHUK C TOKOM W JBWXYUIMHCSA 3apsil, 3JIEKTPOMArHUTHBIE
Kose0aHUs M BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHue,  MpesjomiieHne, uHTepdepeHums, aubpakuus U
MOJISIpU3alUsl CBETA, AMCIEPCUSl CBETa, (DOTORIEKTPUUYECKHH IPPEeKT
(poroaddexr), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJAOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YEHHbIE CBOICTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHuTHBIC, ONTUYECKUE, ICKTPHUUECKYIO MPOBOIUMOCTh Pa3IMUHBIX
Cpeln) W DJICKTPOMArHUTHBIE SIBJICHUSI (TMPOLECCHI), HCIONb3YS
¢uznyeckue  BENUYHMHBL:  OJCKTPUUECKUW  3apsl, Cuila  TOKa,
ANIEKTPUYECKOE  HANpsHKEHUE,  DJIEKTPUUYECKOE  COMPOTUBIICHHE,
pasHocth moteHimanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cwia Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTH KAaTYIIKH,
SHEPTUsl HJIEKTPUUECKOTO M MAarHUTHOTO IMOJIeM, MEepuoj] M YacToTa
KosiebaHuil B Kose0aTeIbHOM KOHTYpE, 3apsil U CUJIa TOKa B Mpoliecce
rapMOHUYECKHUX AIIEKTPOMArHUTHBIX KoJieOaHuH, ¢doxycHoe
paccTosiHUE W ONTHYECKas CWjia JIMH3bI; MPU OMUCAHUU MPABUIBHO
TPakToBaTh (UINYECKUH CMBICT HCIHOJIB3YEMBIX BENUYHMH, UX
0003HAaUE€HHUS U EIUHMIBI; YKa3blBaThb (POPMYJIbL, CBSA3BIBAIOIINE

AAaHHYIO (1)1/131/I‘ICCKYIO BCJIIMYMHY C APYTUMH BCIIMUYNHAMHA




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, UCTIONb3YS
¢usnyecKkue BETMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIHHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss U UMIYJIbC (OTOHA, MEPHOJ
noJIypacnana, JHEprus CBSA3M aTOMHBIX sAA€p; INPHU ONHCAHHUH
[IPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOIb3YEMbIX BEJIUYMH,
ux 0003HAUCHHUS U EJUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLIUE
JTaHHYI0 (U3NYECKYI0 BEJIMUHUHY C IPYTMMH BEIMUYMHAMH, BEIYUCIATH

3HaYeHUE (PU3NUECKON BEITUUHUHBI

11.6

AHanu3upoBaTh (QU3MYECKUE MPOLECCHl U  SBJICHUS, HCIIOJIb3YS
¢bu3uvecKkue 3aKOHbI W NpuUHOUNBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapauIeIbHOTO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKLHMH, 3aKOH
MPSIMOJIMHEHHOTO pacipoCTpaHEHUs CBETa, 3aKOHBI OTPaXKEHHsI CBETA,
3aKOHbl ~ NPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUWHIUTEHHA  JyId
dotorddekra, 3aKOH COXpaHCHHS DJHEPrud, 3aKOH COXpaHEHUs
HMMITYJIbCa, 3aKOH COXPAHEHMsS DJIJIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHHUsi  MaccoBOro  4YHcia, MocTynarsl  bopa,  3akoH
paaMoOaKTUBHOIO pacrajaa; TMpU OTOM pa3auyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpaHuIbl, 001aCTH) TPUMEHUMOCTHU

11.7

OHpe,Z[eJI}ITB HalpaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O TII0JIA

IMPpOBOAHHKA C TOKOM, CHUJIbI AMnepa M CHUJIBI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATDH I/1306pa)KCHI/Ie, CcOo3JaBacMoO€ IIIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SBICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (opmynaupoBaTh TpoOieMy (3aJady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,[[0BaHI/I$[, IIpOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

OCYIJ.[CCTBJ'I}ITB nNpsaMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I"ICCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHEIN CIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKH HOFpGIHHOCTGfI I/ISMCPGHI/II\/II

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C HUCIOJIb30BAHUEM
NPSAMBIX ~ M3MEPEHUH; IIPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJE TaOIMIl U TpaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HUCCICa0OBaHUs

11.12

Cob6nrogate mpaBuia 0e30MacHOr0 TpyAa TMpU  NPOBEACHUU




WCCIIEIOBAaHUH B paMKax Yy4YeOHOro OKCIIEpUMEHTa, Y4eOHO-
HCCJ’IGI{OB&TGHBCKOI\/'I u HpOGKTHOﬁ ACATCIIBHOCTHU C HUCIIOJIB30BaHUECM

U3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (PM3MUYECKON MOJEINbIO,
UCIIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIUIIBI, Ha OCHOBE aHaln3a
YCIOBHSl  3aJaydl  BBIOMpaTh (PU3WYECKYIO MOJENb, BBIACIITH
¢busznyeckre BENWYUHBI U (OPMYJIBI, HEOOXOUMBIC NSl €€ pelIcCHHS,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAJIbHOCTh MOJIYUYEHHOI'O 3HAYEHUS

(buznyecKoil BeIMYNHBI

11.14

Pemarp  kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOHl Ha M3y4EeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)mnqecxne SABJICHUSA

11.15

Hcnonp3oBaTh Mpu  pelleHnd y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUISI TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M MPEACTaBICHUS y4yeOHOM W Hay4HO-IOIMYJISIPHON
UHpOpPMaLKY, TOJTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh NMPUHIUIBI ACHCTBHUS MalIWH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3iauyarh YCJIOBHMsS KX O€30IacHOr0 HCHOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TPUMEPHI BKJIAaJa POCCHHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuoopaMu
U TEXHUYCCKUMH YCTPOWCTBAMH, JMJII COXPAHCHHS 3J0POBbSI H

COOJIIOICHUS HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKpYIKaloOIIel cpesie

11.19

PaGotats B Tpymnme C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TpYIIbl,  PAlMOHAIBHO  PACHPEACIATH
00s513aHHOCTM M  IUIAHUPOBATh JIESATEIbHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJ€KBAaTHO OLIEHMBAThb BKJIAJ KaXXI0rO0 U3 Y4YaCTHUKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
pa3aena

Kon nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

Oduznka — Hayka o npuponae. HayuHble
METO/Ibl TO3HAHUS OKpYXkarouero Mmupa. Posb
JKCIIEpUMEHTa W TEOpUHM B  Ipoliecce

MO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MonenupoBanue (GU3NYECKUX SBICHHA H
nponeccoB. Hayuneie runoressl. Ousnueckue
3aKOHBI U TEOpUHU. ['paHUIIBI MPUMEHHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pomb u Mecto ¢u3MKH B
bopMHUpOBaHUH COBPEMEHHON  Hay4HOU
KapTUHBI MHpa, B [IPaKTUYECKOU

NEITEILHOCTH JIOAEH

MEXAHHUKA

#HParti#KUIHEMATHUKA

2.1.1

MexaHudeckoe JABHKCHUC. OTHOCUTENHHOCTh
MCXaHHMYCCKOI'O IBMIXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, CKOpOCTh (CpedHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTEpUaIbHOW TOUYKM, MX IPOEKIUH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOoMepHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JIBUKEHUE. I'padpuxnu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u nepeMenieHus

MaTepHaanoﬁ TOYKHU OT BPECMCHHA




CBoOoaHOe nageHue. Y cCKopeHrue cBOOOHOTO

naacHus

KpuBonuneiiHoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHHE  MaTepuajbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JMHEHHas
CKOPOCTb. ITepuon U 4acToTa.

LleHTpOoCTpeMUTENbHOE YCKOPEHHE

TexHuueckue YCTpOICTBA: CIIUJIOMETP,
ABMIKCHUC CHApAA0B, HCHHBIC W PCMCHHBIC

nepeavyn

[IpakTnueckue paboTHL. N3mepenue
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOIIIEHUS MEXIY MyTAMH, MPONIECHHBIMU
TEJIOM  3a  IIOCJIENOBATEIIbHBIE  paBHBIE
MPOMEKYTKH BPEMEHHU MTPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. 3ydyeHne NBUKEHUS IIapyKa B BA3KOU
JKUIKOCTU.  M3yueHuwe  JBMKEHHS — Telna,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#iHPart## INTHAMUKA

2.2.1

[Mpunnun OTHOCHUTEILHOCTH Ianunes.
ITepBriii 3akoH HproToHa. WMHepruanbHbie

CHUCTEMEI OTCUETa

222

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHi

223

Bropoii 3akon HprloToHa myisi MaTepuanibHOU
TOYKM B HUHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akon Hprlorona s

MaTCpHaJIbHBIX TOUYCK

224

3akoH BCCMUPHOI'O TATOTCHHA. Cuna TSXKeCTH.

[TepBast kocMuyeckasi CKopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIB)XXCHUA u CHJIa TPCHUA IIOKOA.

Koaddurment tperns. Cuiia cONpOTUBICHUS




Ipu ABUXKCHUU TECJIA B ) KUAKOCTU HUJIU ra3ec

2.2.7

[TocTynarenbHoe M BpamiaTebHOE JBUKEHHE

a0COJIFOTHO TBép,I[OFO TCl1a

2238

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpAILCHUS.
IInedo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yCTPOWCTBA:  MOMAIIUITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue ABUKECHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBHEM HECKOJIbKHUX CHI. lMcciaemoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BEJIMYUHBI WX JAehopMaIliu.
HccnenoBanue ycinoBuii paBHOBECUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallICHUSA

23

###ParH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnyneCc MaTtepuanbHONM TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TO4YeK. MMIynbCc CHIbI U
M3MEHEHUE UMITyJIbCa Tella
539 3akoH coxpaHeHus wummyinasca B HCO.
o PeakTuBHOE IBHKEHUE
233 PaGoTa cuitbr
234 MOUIHOCTb CHITBI
535 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.
o Teopema 0 KHUHETUYECKON SHEPTUU
[lorenumansHass dHeprus. [loTeHunanbHas
036 SHEPTUs YIpyro ne(hOpMUPOBAHHOMN
o npykuHbl. [loTeHuumanpHas sHeprus Tena
BOJIM3M MIOBEPXHOCTH 3eMIIH
[loTeHumanbHble ¥ HEMOTEHIMAIbHBIE CHJIBI.
37 Cesi3p  paboOThl HEMOTEHLUHUAIbHBIX CHJI C

NU3MCHCHHUEM MEXaHUYEeCKOMH SHECPTUn

CHCTEMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKON IHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3H
2310 CKOpPOCTEHl TeJ TMpu HEyHpyrom yjaape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMISCKOM OHCPIUU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Part###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPHU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
nerxenue. {uddysusa. Xapakrep IBUKEHUSI U

B321PIMOI[€I>1CTBPI$I qacTull BEICCTBa

Mogenu CTpO€HMS Ta30B, XKUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BC€IICCTBA HA OCHOBEC 3TUX MOI[CJIGfI

Macca wmonekyn. KosnyecTBo —BelecTsa.

[TocrosinHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mogens  wugeanpHoro rasza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KHUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

3.1.6

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KHHETHUYECKON IHEPTUU TEIIOBOTO JBUXKEHUS

yactuil raza. [llkana temneparyp KenbBruHa

VpaBuenune Kianeiipona — Menaeneena.

3akon JlampToHa

I'azoBbIe 3aKkOHBL. M30mponecch! B uicalbHOM
ra3e C MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, n3odapa

TexHuueckue  ycTpoucTBa: TEPMOMETD,

O6apometp




3.1.10

[IpakTnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJlacCHOM koMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSHUA

Pa3pCKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMoauHamuyeckass cucteMa. BHyTpeHHsA
SHEPrusi TEPMOIAMHAMHYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHNS

3.2.2

KonuuectBo Temnotel U pabora. BuyTpenHss

SHEPTHA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.23

Buael Temonepenayu:  TENIONPOBOJHOCTS,
KOHBEKIMA, U3JIydyeHHe. TermoéMKOCTh Tena.
VYienrHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPH TCILIONEPCaaUC

324

IlepBb1it 3aK0H TepmoauHaMuKU. [IpumeHeHnne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHI K
u3onpoueccam. ['paduueckas HHTEpIIpETALUSI

paboThI Ta3a

3.2.5

TemnoBble Mamuubl. [IpuHIUOIBL  OEWCTBUA
TerUIoBbIX MamwuH. [Ipeobpa3oBanus sHEPrUn
B TemwioBbiX MammHaxX. KoaddummeHt
nosiesHoro  nedcrBus  (manee —  KIIM)

termioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporeccoB B MIPUPOJIE.
TenmoBrie JIBUTATEH. OKOJIOTHYECKHE

po0JIeMbl TEIUIOIHEPTeTUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTATENb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHECD

3.2.8

[TpakTueckue padotel. U3Mepenue yaenpHOM

TEIIOEMKOCTH

33

##tPar#H###AI'PEI’ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u koHaeHCcanus. Vcnapenue
u KUIICHUE. VY nenpHast TemI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KHUIICHHUA OT JaBJICHUA

332

AOcomoTHAsg ¥ OTHOCHUTEJIbHAas BJIAKHOCTH

BOo3Ayxa. HacelenHslii nap

333

TBépmoe  Teio. Kpucrannnueckue 51
amopdHbIe Tenma. AHH3OTPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KpHUCTAJLJIBL.

CoBpemMeHHbIE MaTepHUaIbI

334

[InaBnenne u Kpuctaiuzauus. Y AenbHas

TCIJIOTA IJIaBJICHUA. CY6J'II/IMaI_II/I${

3.3.5

ypaBHeHI/IC TEIUIOBOro OanaHca

3.3.6

TexHUYecKkue YCTpPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJOPUMETP,  TEXHOJOTUH
MOJTy4YeHHUsI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOI'MH

3.3.7

IIpakTueckue pabdoTHl. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

##HPar#H##OJIEKTPOCTATUKA

4.1.1

Onexrpuzauus Tell. DiaekTpuyeckuit 3apsa. sa

BUA SJICKTPUYICCKHUX 3apPs10B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU nu

IIOJIYITPOBOTHUKHU

413

3aKkoH COXPAaHCHUS SJICKTPUUICCKOT'O 3apaa

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe oJe. Hanpsxéanocts
AIEKTPUYECKOTO TOJISL. [TpuHnun
Ccymneprno3uiuu.  JIMHMM  HanpsHKEHHOCTH

SJIICKTPHUYCCKOTIO ITOJIA

PaGota cHiI  3JEKTPOCTATHYECKOTO  TIOJIS.

ITorenuuan. Pa3HOCTh MOTEHIIMAIOB

4.1.7

HpOBO)IHI/IKI/I U OUBJICKTPUKU B IOCTOAHHOM




aNeKTpudyeckoM  moje.  Jludnexrpuueckas

IPOHMIIAEMOCTh
DNEKTPOEMKOCTb. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa
TexHuueckne  yCTpPOMCTBA:  BJIEKTPOCKOT,
419 AIIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJIEHHE BJIEKTPOIpPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
4110 IIpaxTueckue paboThI. N3mepenue

NEKTPOEMKOCTH KOHIEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycnosus CyHICCTBOBAHUA IHOCTOAHHOI'O

421 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
Toka. [locTostHHBII TOK
422 Hanpsixenue. 3akon Oma 1151 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajuieJbHOE,
o CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB
Pabota anexTpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTB JAEKTPUUECKOTO TOKA
anekTpoaBmwkymias cuna (mamee — DJIC) wm
427 BHYTpPEHHEE CONPOTUBIIEHUE MUCTOYHUKA TOKA.
o 3akon Oma g TMOJMHOW  (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikanne
DJNIeKTpOHHAs MIPOBOJIUMOCTH TBEPJBIX
4938 METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphl.
CBepXnpoBOIUMOCTh
429 OJleKTpHYecKkuil TOK B Bakyyme. CBolcTBa

9JICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBonHuku. CoOCTBEHHAs U TPUMECHAS
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. CBoOiicTBa

p-n nepexoja. [TonynpoBoaHuKOBbIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKMd  TOK B 3JIEKTPOJIMTAX.
DNeKTpoIuTHYECKAs JMCCOLMALUS.

DIIEKTPOIHN3

4.2.12

DNEeKTpUYECKUM TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PasnuuHble TUINBI CaMOCTOSITENIBHOTO

paszpsaa. Mounnus. [1nazma

4.2.13

TexHuueckne YCTpOWCTBA: aMIiepmerp,
BOJITMETP, pEOCTAaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpEBATEIbHBIE puoopHI,
AIIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPBI u (doTope3nucTopsl,

MOJTYTIPOBOIHUKOBBIN IO, TAIbBAHUKA

4.2.14

[TpakTuueckue paboTHI. Nzyuenue
CMEILIaHHOTO COEIMHEHHSI PE3UCTOPOB.

U3smepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. HaOmronenue

AIEKTPOIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3jiena 3JIeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

##HPartHH#M AT HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIA

4.3.1

IlocTrostHHBIE MarHuThbl. B3amMopneiicTBue

IIOCTOSSHHBIX MAarHuToOB

4.3

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykuuu.  IlpuHnun — cyneprnosunum.
Jluann marnutHOM wmHAyKnmu. Kaprtunaa

JVMHUM  MarHuTHOM  MHAYKUMHA  TOJA




IIOCTOSAHHBIX MarHuToOB

MarauTHoe 10Je IMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHHUI TI0JIA JJIMHHOI'O IIPAMOTIO

MMPpOBOAHUKA MW 3aMKHYTOI'0 KOJIBIHCBOI'O

4.3.3 MPOBOJHUKA, KAaTYIIKH C TOKOM. OIbIT
Opcrena. BzaumoaeiicTBue NpoBOAHUKOB C
TOKOM
434 Cwia Amniepa, €€ MOyJIb M HalpaBIICHHUE
Cuna JlopeHiia, €€ MOIyJib U HalpaBJIEHUE.
JIBm>keHUEe  3apsDKEHHOM — 4acTULbl B
4.3:5 OHOPOJIHOM MAarHUTHOM Tmone. PaGora
cuibl JIopeHna
436 SIBJIeHUE DIEKTPOMArHUTHON UHIYKIIMHU
437 IToTok BEKTOpa MArHUTHOM UHIYKLIMU
OJ1C nHayKiuu. 3aKOH 3JIEKTPOMarHuTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe »snekrpuueckoe mnose. IJ(C
WHIYKIUM B TPOBOJHUKE, IBUKYIIEMCS
439 MOCTYMATENbHO B OAHOPOJIHOM MarHUTHOM
oJie
4.3.10 [TpaBumno Jlenma
NHnyKTUBHOCTB. SIBIICHME CAMOMHIYKIHUH.
4.3.11 OJ1C camouHAYyKIIMU
DHeprusi MarHUTHOTO TMOJs KaTyIIKU C
4312
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAar"uThI, 3JIEKTPOMAarHMTHI,
4.3.14
AJIEKTPOJIBUTATEITb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTHUIl, UHYKIIMOHHAS 11€Yb
[IpakTrnueckue paboTBhL. N3yuenue
4315 MarHUTHOTO TMOJSl KaTyIIKd C TOKOM.

Uccnenosanue aelicTBUA NOCTOSIHHOIO

MarHuTa Ha paMKy C TOKOM. HccnegoBanue




SABJICHUSA BHCKT‘pOMaFHHTHOﬁ HUHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPart#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOAHBIE
koneOanus. ['apMmonnueckune KoeOaHwms.
[lepron, wactora, amrumtyaa u Qasa

KoJicOaHuit

[IpyxuHHBI MasTHUK. MaTeMaTnyeckuit

MasiTHHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHMI.
Kunemaruueckoe Hu OUHAMHUYECKOE

OIMCaHHe K0JIe0aTEIbHOTO JABUIKCHUA

[TpeBpamenue SHEPTHH npu
rapMOHUYECKHUX KOJIEOaHMSIX. CBs13b
AMIUTATY JIbI KOJIeOaHUt UCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOPEHUS

KoneGartenbuplii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHuTHBIC KOHGG&HI/DI B
UJeaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
Amnanorus MCKOY MEXaHUYCCKUMHU u
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyiia ToMmcoHna

3aKkoH COXPAaHCHUA SHEPTHUU B UACAJIBHOM

KOJIeOaTeIbHOM KOHTYPE

BoiHyXIeHHBIE MEXaHUYECKHE KOojIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BrinyxneHHble 3JIEKTPOMAarHUTHBIE

KoJIeOaHus.

[lepemeHHbIE  TOK. CunycouaabHbII

IIEPEMEHHBIN TOK.

MommHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE W JEUCTBYIOLIEEC 3HAYCHHUE

CHJIbI TOKA Y HAITPAKCHHUA




5.1.10

Tpancdopmarop. [IpousBoacTso, nepenava
U NOTpeOseHne 3IEKTPUUECKOW SHEpruH.
OKOJIOTUYECKHE PUCKU IPU IMPOU3BOJCTBE
AIIEKTPUUYECKOW  HHEPIHUu. Kynbrypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUH B

MOBCEIHEBHOM KU3HU

5.1.11

TexHudeckue ycTponcTBa: cercMmorpad,
ANEKTPUUECKUN 3BOHOK, JINHUU

alIeKTpornepeaay

5.1.12

[Ipaktnueckue pabotel. lccnemoBanue
3aBUCUMOCTH TIepHOoJa MaJlbIX KoseOaHuin
rpy3a Ha HUTH OT JJMHBI HUTU M Macchl
rpy3a. UccnenoBanue nepeMeHHOro TOKa B
LEeNu U3 TMOCJIeI0BaTeIbHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa

5.2

#HPar#MEX AHNUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

Honepeque " IpOAOJIbHBIC BOJTHEBI

522

#iHPar###t Natepdepenius u qudpaxus

MCXaHHMYCCKHUX BOJH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCThH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

524

ONEKTpOMarHUTHHIE  BOJHBL. Y CIIOBHS
U3Iy4EHUsI  DIIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenrtanus Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, IPEIOMIICEHUE, MOJsIpU3aLus,
mubpakius, uHTepdepenus. CkopocTh

SJICKTPOMAIrHuTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHNnEe >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHHI/IHH paaruoCBiA3 U TCIICBUIACHUA.
PaI[I/IOJ'IOKaLII/IH. SHGKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOILEH CpeJIbl

52.8

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTpPa3ByKOBas
JUarHOCTHKAa B TEXHUKE U MEAUIIUHE,
pamap,  paJUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun

5.3

##H#Pari#H#OII TUKA

5.3.1

[TpsiMoMHENHOE pacpOCTpPaHEHHUE CBETA

B OJIHOpOJIHOM cpene. Jyu cBeTa

532

OtpaxkeHue cBeTa. 3aKOHbI OTpPaXKEHUS
cBeta. [loctpoeHne n300paxeHuid B IIOCKOM

3epKase

533

[Tpenomnenne cBera. 3aKkOHBI IIPETIOMIICHUS
cBeTa. AGCoOTHBIN HIOKa3aTeb

IIPETIOMJICHUS

534

ITormHoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIA Yroa MOJTHOTO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcust  cBera. CnoxHbli  cocTaB

oenoro ceera. Llser

53.6

CoOuparomue M paccemBarONIUe JIMH3HIL.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHHE U
OIITHYECCKAas cuiia TOHKOU JIMH3HI.
[Toctpoenue n300pakeHU B COOMPAIOIINX
W paccenMBalommx JuH3ax. Dopmyna
TOHKOW JUH3bI. YBEINWYCHHE, HaBacMoe

JIMH30M

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

53.8

Wutepdepenuss  cBera.  KorepeHTHbIE
UCTOYHUKHU. VYcenoBus HaOIIOIEHU
MaKCHMYyMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)a?;HBIX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpakmus  cBeta.  JudpakiuonHas

peméTKa. VcaoBue Ha6J'IIOI[eHI/I$I TJIaBHBIX

5.3.9 MaKCUMyMOB npu MaJcHUU
MOHOXpPOMaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Monstpusanus cBera
TexHUYeCKHUEe YCTPOMCTBA: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIN amnmapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, nudpakImoHHAs peméTka,
MOJISIPOU
IIpakTHueckue paboThI. N3mepenue
5310 nokasatenst npenomsieHus. VccnenoBanue

CBOWCTB  HM300pakeHMH B  JIMH3aX.

HaGmronenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHunel NPUMEHUMOCTH KJIAaCCHUYECKOMN
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCUTENILHOCTH: MHBAapUaHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHINTEHHA

6.2

OTHOCUTENBLHOCTD OJIHOBPEMEHHOCTH.
3ameqyieHHe BpPEMEHM U COKpAICHHE

JJIAHBI

6.3

3HCpI‘I/I${ " UMITYJIbC CBO6OI{HOI>1 JaCTHULbI

6.4

CBs3b Macchl C JHEprued U HMMITYJIBLCOM
CBOOOAHOM YacTUIbl. OHEpPrus IMOKOs

CBOOOIHOM YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [Inanka cBsi3u SHEPrUU
dorona ¢ ero yacToTod. OHeprus u

UMITYJIbC (POTOHA




OTtkpeiTHE U UccienoBaHue GoTodddekra.
OmnbITEI AT. CroieToBa. 3aKOHEI

dororddekra

YpaBHeHue OHUHIITENHA s

dboTtorddekra. «KpacnHas TPaHUIIA

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XMUMHYECKOE NEeHCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBCTOOHNOO

7.2

CTPOEHME ATOMA

7.2.1

Mopens atoma TomcoHa. OnbITE
Pesepdopaa mo ucciieqoBaHuio CTPOCHUS

aroma. HnaHeTapHa}I MOACIb aTOMa

7.2.2

[ToctynaTer bopa. N3nyuenue u
norjonieHre (GOTOHOB TPH  TEPexoje
aTomMa C OJHOTO YpPOBHA DJHEPrHMM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHEH

SHEPrUH aToMa BOJIOPO/Ia

723

BosmoBele cBoiicTBa wactuil. BoiHBI e
bponns. KopnyckynsipHO-BOITHOBOM
nyamusM.  Jludpakuus dIeKTpOHOB Ha

KpHucCTallllax

7.2.4

CroHTanHOE U BBIHYKACHHOC H3JIYUCHUC.

VYeTpoicTBO U pUHLIMI PaboTHI J1a3epa

7.2.5

TexHUYeCKHEe YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckue  pabotel.  Habmionenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoael HaOMIOACHUS M PErUCTpAllUU

9JICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  pPaTUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO  m3inydeHus. CBoMCTBa
anb(a-, Oera-, raMmMa-u3nydeHus. BiusHaue

PaaruOaKTUBHOCTHU HaA JXHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnass moxens siapa ['eiizenOepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

sapa. M3oTomsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. I'amma-
U3JTyYeHUE. 3aKkoH pPaJMOaKTUBHOTO

pacmana

7.3.5

3Hepr nus CBsA3HU HYKJIOHOB B AApe.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

Snepnble peakunu. JleneHwe M CHHTE3

anep

7.3.7

S nepubrit peaxTop. TepMmosiiepHbIi
cuaTe3. [IpobmemMbl W TEPCHEKTHUBHI
AIEPHON  SHEPreTUKU. IKOJIOTMYECKHe

ACIICKTHI HI[GpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
HO3UTPOHA. DyHaaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAEpHBIM peakTop,

aToMHasa OoMm0a

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénnoro Heba. CosBesnus, sSpKue

3Bé3Z[I>I, IITaHETHBI, UX BUAUMOC IBUXKCHUC

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI




rpYIIIbI. IImaneThI-TUTaHTHI u ux
CIIYTHHUKH, KAPJIUKOBBIC IIJIAHCTHI. Maribie

Testa COTHEUHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeuHast aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHLIA U 3BE3NT

8.5

3BE3bl, MX OCHOBHBIE XapPaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TeMIIEparypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE36I  TIABHOM  IOCIIEHOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOH OCIIEN0BATEILHOCTH

8.6

##HPar###BuyTpenHee cTpoeHue  3BE3.
CoBpemMeHHbIe Mpe/ICTaBICHUS 0
NpONCXOXKJIeHNN u 3Bomonuu ConHa u

3B€311. DTAIBI )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  [amakTukwu,
pacnpeneneHre 3BE31, raza MW IbUIM.
[Tonoxenne wu npwkenne ConHna B
lamaktuke. Ilmockas wu  cdepuyeckas

noacucTeMbl [ aTakTHKH

8.8

Tuner ramaktuk. PamuoramakTukpm U

KBa3apbl. UEpHBIE IBIPHI B Apax TaJaKkTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO06ma. PaszbOeranmwe ramsakTHK.
Bozpact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukToBoe usityueHue

8.10

Macmrabnast  cTpykTtypa  BceneHHo#.
Meraranaktuka. Hepeménubsie npobGiiembl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®uzuka. 10 kinacc. Mskuies I'. 4., byxosues b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoit H.A. Axkuronepnoe o6miectBo «M3narenbcTBo
«IIpocseuieHue»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penakimueit [TapdpentreBoit H.A. AxurionepHoe o61mecTBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

Junaktuaeckue matepuansl Ousuka 10, 11 kinace / A.E.Mapon, E.A.Mapon. —
M.: U3patennctBO «podar, 2023.

TemaTuueckrue KOHTPOJIbHBIE U CAMOCTOsITEIbHBIE PaboThl 10 dusuke 10, 11

kiacc / O.W.I'pomueBa. — M.: M3naTenscTBo «OK3amen», 2023 r.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

®dwusuka.ru. http:// www.fizika.ru/

dusmka: KOJUICKIUS ONBITOB. http://experiment.edu.ru/

®dwusuka: IeKTPOHHAS KOJUICKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp

"OU3UKOH" https://physicon.ru/?ysclid=mezdsoycsb747316113
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