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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHILIETIIUK TIpernojilaBanusi yuyeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuatrommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Y4Ye€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKHU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TNIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (Pu3nKu Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJepxaHue yuyeOHoro npeamera «Pu3nka» mo rogaM 00yUueHuUs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbBIN BKJaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEeHUS HOBBIX MAaTE€pHaOB C 3aJJaHHBIMU CBOWMCTBAMHU U JPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
HAyYHBIA METOJI MO3HAHUS MPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca ¢Gu3MKKA IS YPOBHS CpeaHEro oOmero ooOpa3oBaHUs
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0benMHEH BOKpPYr (¢usndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
oJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc dusukum mpegmosaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke 0OCYKIEHUs
npo6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI (PU3NYECKON TEOpUH, pojid PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl MpexkIe
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIMXcCs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1A0OpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHUCOK YYEHUUYECKHUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYHIECTBISIETCS Yy4YaCTHHUKaMU
o0pa30BaTeNbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHalleHuss kabunera ¢Qusuku. Ilpu 5>TOM oOecrneunBaeTCsi OBJAJICHUE
OOy4aroMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3anay. [Ipu 3TOM Ay pacd€THBIX 3a7a4y TPUOPUTETOM SBIISIIOTCS 3aJa4l C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3YyUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsCHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUNW M TPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKOW MOAENU Jid CUTYallMH MpPakTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OO€CedYeHHI0 yueOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpyJAOBaHUE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMme 1o (pU3MKe YUEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluoOHHOE  00OpyJI0BaHHE (DOPMHUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeurMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TIporpaMMe Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIMid st
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHUH M  TMPOIECCOB, OSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopMupyercss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydawommuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 00LIEM 00pPAa30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUA U (popMHUpOBaHHE
MCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHME HAy4YHOI'O MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3nYeCKUX 3HAHUHM U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

npoliecce u3yueHus Kypca (U3MKU Ha YPOBHE CpeJIHET0 00111ero oOpa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYI0 (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHmMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 3aa4u;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
du3MYECKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTanuu HH()OpMAaIHH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEHN 00yJaroNuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mupa. Ponbp DJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX IMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBukeHue. [IBukeHHe  MarepualbHOM TOYKH 11O
OKPYHOCTH C MMOCTOSHHOM MO MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MEPEIavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUIs MaTepualibHON TOUKHU. Tpetnit 3akoH HproTOHA 711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPIOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul
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Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslie, OT UX AepopMaiu.

HccenenoBanue yciaOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

HNmnynsc MartepualibHOM TOUYKM (Tena), CHCTEMbl MaTEPHUAJIBHBIX TOYEK.
MItynsC cHIIBI 1 U3MEHEHHE HMITyJbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6oTta cuibl. MOITHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPIHH.

IloreHunanbHas DHEPIusl. [loreHunanbHas JHEprus YIIPYTo
neopMupoBaHHOM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipHas Gpu3nKa 1 TEPMOTUHAMHUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUSA 4YacTULl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Llenbcus.

Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO IBMKEHMSA dactul] rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OneIThl 10 MU PYy3UHN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHUS.

Mopens, HILTIOCTpUpYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Ornpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTHA MEXAY IapamMeTpaMu COCTOSIHUSL Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmoauHamMuueckass cucrema. BHYyTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HWACAIBHOIO  rasza.  Buuael  Temionepenayu:
TEILIONPOBOJAHOCTb, KOHBEKIUSA, U3IyYeHHUE. Y I€JIbHAS TEIUIOEMKOCTD BELIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K u3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TemnoBbie  MammHbl.  [IpuHOUNBI ~ OEHCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIIOBBIX MamuHax. KosduiueHT mnosie3Horo
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nevctBus TerwoBoi mammHbl. [{ukn KapHo m ero kosddumueHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HHEPruu Teja MPH COBEPIICHWH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHYyTpEHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnelT MO anuabaTHOMY pAaCHIUPEHHUIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpemeHHble Marepuaibl. [lnmaBienwe u
KpUcTayuM3aius. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TOJTYUYCHHUS] COBPEMEHHBIX MaTEpHUaJoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHre 0THOCUTEILHON BIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
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OnekTpuzanus Tel. ODJEeKTpUYecKkuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli AIEKTPUYECKU 3apsia.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYIEPIIO3ULIANA BJICKTPUUECKUX TOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrpocrarnueckoro  mojs.  I[lorenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUARJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuueckue yCTpOMCTBA M IMPAKTAYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOAHUS MEXIY HUMH U AUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mMepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y IECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.
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DNeKTpuYeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHUKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE IPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUilbl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBol paspsii ¥ IPOBOJIMMOCTD BO3yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
y4€TOM COJAEpKAaTEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMUH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUuS,
napaboa, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.
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Buonocus: mexanndyeckoe ABMXKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, DJJICKTPOJIMATHYECKAs IUCCOLUALU,
raJIbBaHUKA.

l'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTEeb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPHAIOB, B TOM YMCIIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alIUTa, 3a3eMJIEHHE JJIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKMpPOMAZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIUU TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue nmpoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib M HalIpaBJICHUE. [[BUKEHNE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKUOMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykiuu dapajes.

BuxpeBoe nsnexkTpuyeckoe moje. ODJCKTPOABWKYILAS CWia WHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.
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NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAA  CHUJa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI], MTHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MAarHUTHOTO TIOJISL.

B3auMojelicTBUE I1BYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazcHuUmHble KO1€0AHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MaTreMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATHHOM KOJIEOATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHUWE CHJIBI TOKa U
HaIPSHKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: JIICKTPUUYECKHI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpaxmus,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Paqnosokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckre yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu
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OOpazoBaHue U pacIpoCTPaHEHNE TTOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiiud MeXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa MOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. Ler.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmysia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérTka. YcIoBuUe HaOMIOACHUS
[JIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONnTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTtuyeckue mpruodopHI.

[TomHOe BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300payKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.
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Hab6mronenune naTepdepeniinu cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenune ciexkTpa ¢ mMOMOIIbI0 AUGPAKITUOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBeTa.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol
N3Mepenue rnokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pKEHUH B JIMH3aX.
Halnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs3b MacChl C JHEPIUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUN (OTOHA C €70 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dborodddexra. YpaBHenue DiinHmreitHa s Gorodrddekrra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHUEe: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -4acTHIL.
[lmanerapnas mogmens aroma. lloctynmater bopa. U3nydyenue u morjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJIOPO/IA.

BousHoBBIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyecknue yCTpOMCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmroienue mmHenvaThiX CIEKTPOB U3ITyYEHUsI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Ha0mronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.

TexHuueckue yCTpoMCTBa U IPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JIBHDKCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIIA B
[Namaktuke. Tunel ranakruk. Paguoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sIpax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3psiBa. PeMKkTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPEeNICHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NOoymapus U ipKUe 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

Oo0o0maromee MOBTOPEHUE

Ponps ¢usuku u acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(¢bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCS C
YYETOM COAECPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEh, U3BMEPECHHUE.
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Mamemamuxa: pemIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
byHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK IOJ00US TPEyTrOJbHUKOB,
OTIpe/IeIICHNE TUTOMIAIN TFIOCKUX (GUTYp B 00bhEMa TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, ICUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPJIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIn3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocus: NWHUAM DJEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IecTBa, pacUIupeHHe >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXCHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuiero pusnveckoi Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOoHANbHONU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JAaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HAalpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpOIECCE
u3ydeHus: (U3MKA  OCYLIECTBIISATh  MPOEKTHYID M  HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornyecKkue AeicTBUA:
CaMOCTOSITETbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LENU JCATCIBbHOCTH, 3aJaBaTh IapaMETPpbl U KPUTEPHUH HX
JIOCTH>KCHUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI ¢ YUETOM aHAIM3a HUMEIOIIMXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBLHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHE MPH PEIISHUH )KH3HSHHBIX TTPOOJIEM.
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ba3zoBble ucciaenoBarebCKue AeiicTBHA.

BIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSIMH W METOJAMH
(bU3NYECKON HAYKH;

BJIaJIETh HaBBIKAMH YUEOHO-MCCIICAOBATEIBCKOU U MPOCKTHOU JEATEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHHUA, €ro
HHTEpIIpeTalui, IPeoOpa3oBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATH TNPUIUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHsS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhl U KPUTECPUU PEIICHNUS,;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC pEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BaTEIIbHOM
JeATEIIbBHOCTH, B TOM YHCIIC MTPU U3YUYCHHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JacTh
JKU3HEIECATCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC MJICH, TIpEJjIaraTh OPUTHHAIIBHBIC ITOIXO0/IBI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4YH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIIPETAINI0O WHPOPMAIMK PA3TUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN DSPrOHOMHMKU, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, PECypcOocOepeKCHHUsS, TPABOBBIX H  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (Qopmarax ¢
y4€TOM Ha3zHAYeHUs] UHPOPMAIIUU U TIEICBOW ayIUTOPHH, BEIOUpasi ONTUMAIEHY IO
dbopMy TIpEICTaBICHHS ¥ BU3yaTH3aIUH.
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KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:

OCYIIECTBISITh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacro3HaBaTh TPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OpUHUMATh [EJIHM  COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa W KaXKIOTO YYaCTHHKA KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHbBIX MPEANOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 0O0JaCTH
(bU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:
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JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YILTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PpE3yJbTaTOB U
OCHOBAHHUII;

WCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
JeSTCIIbHOCTH,

MPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPH aHaJIu3e pe3yJbTaToB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHHMs Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJICKT, MIPEI0JIarafoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTH COOCTBEHHOMN 3MOIIMOHAIBHOMU cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJHUPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOMICH CTPEMIICHUE K JOCTIKCHHIO IIEJIH H
yCIIeXy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPEIKMBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIbTATHI
K xonmy obyuyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYaIOIIUXCS YMEHUM:
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JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON JACATEIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi IPU peleHuH (PU3NIecKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOILIECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEUIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJHMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3auMoOJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBH)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAIUIM3alUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarPEBaHUU B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3apsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Ys (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMITYJIbC T€JIa, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh;, IIPH OIHUCAHUM MPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIIKE JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTHMH
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONB3YsS (U3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHHS MOJICKYJI, CPEIHEKBAApATHYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSs] SHEprus, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(pU3NUECKYIO BEIMYHMHY C JPYTUMU BEJIMUYMHAM;

ONUCHIBATh U3YUYEHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIe, HANPSKEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKHUI CMBICT HCIOIB3YyEMBIX
BEITMYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;
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aHAM3UPOBATh (PU3UUYECKHE MPOIECChI U SIBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MPUHLMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3UIIMA CHJI, TIPUHIUMI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHHU TETUIOBOTO JABMIKEHUS MOJICKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI  JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, TPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl TMOTYYECHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BH/JIC TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAaHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJICHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JEATETLHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
o0opyIoBaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHUS,

UCIIOJIB30BaTh ~ TMPHU  PEIICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JUIS IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
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U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMaIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIy4aeMy10 HH()OPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJISi COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOLIEH CpelIe;

paboTath B TIpYyIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, PAIMOHANIBHO pACIPEAENsaTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTpUBAEMOM TIPOOIIEMBI.

K koniy o0yuenuss B 11 kJiacce npeaMeTHbIE pPe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTHH, B IMPAKTUYECKON IEATENBHOCTH JIOJAECH, LEJOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpH PEHIeHUH (PU3NYECKUX
3a/ay;

pacno3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSACHITHL UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOAHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJApU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddekT), CBETOBOE HaBICHNES, BOSHUKHOBEHHUE
JUHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMHUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCHOJB3Ys (DU3NYECKUE BEITUYHHBL:

AIEKTPUYECKUN 3apsii, CWJIA TOKA, DJICKTPUUYECKOE HAIPSKEHUE, BIEKTPUUYECKOE

CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas cuia, paboTa TOKa,

MHOYKIWST MarHuTHOrO MoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTD
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KaTyIIKA, YHEPTUS DJICKTPUYECKOTO M MArHUTHOTO IIOJIeH, TEPHOJ U YacToTa
KojeOannii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CHia TOKa B TPOIECcCce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICIT HCIIOJIb3YEMBIX BEIIMYWH, WX OO0O3HAYCHHWS U CAWHUIIBI, YKa3bIBaTh
bopMymBI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChl, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTUMH BEJIUYMHAMU,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHaJIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasieIbHOTO
COCJIMHEHUS TMPOBOJIHUKOB, 3aKkoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUU, 3aKOH MPSIMOJMHEHHOTO PaCIpPOCTPaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MAacCOBOI0 4YHCIa, TocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YyCIOBUS (TpaHHIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynHupoBaTh TpobieMy/3agady HM = THUIOTE3y YYEOHOro JKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIHpPOBaThH BHIBOJIHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPHU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
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pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpauKOB, ACIAaTh BHIBOJLI 110 PE3yJIbTATAM UCCIICIOBAHMUS;

coOr0IaTh MpaBuia OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHUA B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4YeOHO-HCCIIEIOBATEIhCKOM W TPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemiath pacuéTHbIC 3aladdl C SBHO 3aJaHHOW (PU3MYECKOH MOJIeNbIo,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4u
BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYECKHE BEITUYUHBI B (HOPMYIIHI,
HEOOXOaMUMBbIC NI €€ PEIICHUs, POBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTH
MOJTyYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYCCKU HEMPOTHBOPEUHBYIO
HEMOYKY PACCYXKICHUN C OMOpOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue SBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYCOHOW W HAy4YHO-TIOMYJIAPHON MHGOpPMAIIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMITBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUSA MO (U3WKE B IMOBCETHEBHOW J>KU3HHU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHUU ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONUCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTath B TpYIIE C BBHINOJHCHUEM pPa3IMYHBIX COITMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO pacHpenelsaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyaIlHsIX, aJcKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbl HAYYHOTO MO3HAHUSA 2 httos://m.edsoo.ru/7fA1bf72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 1
UIeKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumorexa [IOK
' Pa3IMYHBIX Cpetax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnsie IlpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE bubnuorexa [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJTBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&f;;gﬁﬁmmgh
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 Et?fsj:lll//lr?:;(szgrou/gfﬂcQ?c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
®du3nka — HayKa O IpUpO/IE.
1 Hayunsie MeT(})I bI nofoHHﬂ 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (GhOpMHPOBAaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOIUHENHOE 1 bubmuoreka [IOK
JIBUKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue 1 bubnuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

. bubnmuorexa [JOK

7 JIBrKeHHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTHU

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOcuTENnbHOCTH [ anumnes.

bu6mmoreka [IOK

8 HMuepuuanbHbIC CUCTEMEI OTCUCTA.
Pl . https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 cylepno3uium cuji. Bropoii 3akoH bubmotexa [JOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tperuii 3akoH HeroToHa 1151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsoKecTH. IlepBasg KocMuyecKkast bubmorexa HOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment TpeHus.

13 Cuna CI(:H OTI/IBJ'IeI({bI/I(IS)I pu BI/I)P;CCHI/II/I bubmorexa LOK

p pr A https://m.edsoo.ru/ff0c3f76
TeJNa B KUIKOCTH UJIU ras3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenTt cunsl. IInedo cunel. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBeECHUsI TBEPJIOTO Tea
NMiynsc MaTepralbHON TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK

ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPIUU

https://m.edsoo.ru/ff0c4502
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17

[TorennmaneHas 3HEPrUsl.
[loTenunanpHas 3HEeprus ynpyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IloTenumanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruHu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUU
TeJla Ha IPUMEpEe PACTHKEHUs
PE3MHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXAHUKEY

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

21

22

23

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. KonugyectBo
BemectBa. [locTtostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2
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TermoBoe paBHOBecue. TemnepaTtypa

24 u e€ n3mepenue. lllkana remneparyp
Ienscus
25 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTruun bubnuorexa [JOK
JBHKECHUS MOJIEKYJl. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa
bubmuorexa [JOK
31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnunabaTHBIN TIpolece
33 [TepBblit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
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IMPUMCHCHHUC K U30IIpoIcccaM

HeoOpatumocTs npoiieccoB B

https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK

34 .B i
HIPHPOAE. BTOPOI 3aKOH https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHI
35 [Tpunuun nevictus u KI1J TermoBoit bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYEeCKHE TPOOIEMbI
TETUIOIHEPTETHKH
38 O6o6mmarmuil ypok «MoJteKyspHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora 1mo reme
39 «Monexynspraast pusuka. OCHOBBI 1 bubmorexa HOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI 1 OTHOCUTETbHAS
41 BIIQXKHOCTH BO3AyXa. HackllieHHbIH bubmmorexa [OK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammmueckne n
42 aMmopdHbIe Tea. AHU30TPOIIHS bubnuotexa [JOK
CBOMCTB KpHUCTAJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
KpucTayyibl. COBpeMEHHBIE MaTePHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VY enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
44 YpaBHEeHHE TEIJIOBOTO OanaHca bubnmoreka [JOK
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https://m.edsoo.ru/ff0c6820

OnexTpuzanys Tel. JIeKTPUIECKUN

45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))JI HILOBO HIfKI/I 3a1ff))H COXpaHEHUs bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 2IEKTPUIECKHAI bubnnorexa [IOK
Yy ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4eCcKOro
49 nonsd. ITorennuan. PazHocts bubmmorera [TOK
' . https://m.edsoo.ru/ff0c6f00
MOTEHIHAIOB
IIpoBODHUKY U OUDJIEKTPUKHU B
50 anpeKT 0CTaTHYECKOM noljw bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bubmuorexa [JOK
51 DnexTpoéMrocTh. Konaencaro
HICKTPOCMIOCTD HeHcatop https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"
o4 IIpuHLMI IEeHCTBUS U IPUMEHEHHE
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KOHJIEHCATOPOB, KOIMPOBAJILHOTO
anmnapara, CTpyHWHOIo IpUHTEpa.
DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajiebHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenne DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IpUMecHas IpoBoAUMOcTh. CBOMCTBA
p—~n-niepexoaa. I1omynpoBoIHUKOBEIE

https://m.edsoo.ru/ffOc84ae

npudopHI
DJIEKTPUUYECKUI TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosiTenbHbIN U 1 bubnnoreka [JOK
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmui ypox 1 bubmuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas padora no teme

66 «Inektpocraruka. [TocToIHHBIN 1 bubnuoteka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPeIax»

67 Pesepsuslit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O000maronuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kontpoabnble IIpakTuyeckue II/I[:;:CHI/ISI :)I;l[()l;l;zf;:;eenbnme
padoThI padoThbI pecypenI
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON HHTyKIIUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubmmoreka [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnast pabora «M3yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO NOJIL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnmnorexa [JOK
«HUccnenosanne neucTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJieKTpoMarHuTHas MHAyKus. [ToTok 1
BEKTOpa MarHuTHOM uHAyKuuu. IJC
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10

WHIYKIMHA. 3aKOH 3JIEKTPOMArHUTHOM
naaykuun Gapanes

JlabGopaTopHas paboTta
«MccnenoBanue siBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH)

NuaykTuBHOCTH. SIBIEHUE
camonnaykuuu. JJ1C caMonHayKIUU.
DHeprusi MarHuTHOT'O TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue YCTpOﬁCTBa Hn Uux
IIPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThbl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIIMOHHA I1C€Yb

O6o0maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAsT HHIY KIS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
SHGKTpOMaFHI/ITHaﬂ UHAYKOUSD»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00o/1HBIE MEXaHHUECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
neprozaa MajbIx KojneOaHui Tpy3a Ha
HUTHU OT JUIMHBI HATH U MacChl TPy3a»
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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14

Konebartenbublit KOHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIe0aHus B
U/ICIBHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIUr B UACAIIBHOM
K0J1e0aTelbHOM KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXaroIux
KosieOaHusx. BolHyX1eHHbIE
MexaHH4ecKHe Koiebanus. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHBIC
Kosje0anus

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

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoactso,
nepenavya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKaA,
JIMHUH 3JEeKTpoIiepeaayd
DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynsTypa ucnonb3oBanus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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3JIEKTPOSHEPTUU B OBCEIHEBHOM
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmoreka [IOK

21 pacpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunble ¥ POI0JIbHBIE BOJIHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubmmorexa [JOK
3Byka. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponsHas padora «Konebanus u 1 bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHNe
26 CBETA B OJTHOPOJHOM CpeeE. bubmuoreka [JOK
ToueyHblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubnmorera LHOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHH B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [IOK
YIOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuoteka [JOK
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https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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IOKa3aTcJId MPCJIOMIICHUA CTCKIIAa»

JIunzel. [loctpoeHune n300pakeHuii B

https://m.edsoo.ru/ffOcd67a

30 nuH3e. Dopmysia TOHKOH JIMH3BI. bubmorexa LOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota
31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)
Hucniepcust ceeta. CIIOXKHBIA cOCTaB
39 6enoro ceera. Lger. JlaboparopHas
pabora «HabmroaeHue aucrnepcun
CBETa»
33 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepeyHOoCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPbI U yCTPOCcTBa U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHUKH. [TocTynarsl bubmuoreka [IOK
CHEelUaJIbHON TEOpUHN https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpeMEHH B COKpaIlieHne bubnnorexa [JOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
. bubmuoreka [{OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U

UMITYJIbCOM. DHEPrusi MOKOs

https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTHKa.

bubnmoreka [IOK

39 O 7 1
CHOBKI CHCTHMAIILHON TeopHHt https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. Dopmyina Ilnanka. Dueprust bubnmnoreka HOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHNE BuG 10K
HOJIMOTEKA
41 . A.T.
Poroopderra. OrbiTel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 BﬁHmTegl)Ha J'Iqi)[q)(i)OTOB(i)(;eKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodaddekxra
JlaBnenne cBera. Onbitel [1. H.
43 Jlebenera. Xumuueckoe JelicTBHE bubmorexa HOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrsa u
MIPAKTUIECKOE TPUMEHEHHE:
44
(hoTORNIEMEHT, POTOAATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTBI bubnuoreka [{OK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pesepdopna no paccesHuro o-yactu Bubmmorexa [IOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 IT b
OCTyHATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
but6mmoreka [IOK
48 MIPH MEPEXO0/I€ aTOMA C OJTHOTO YPOBHS

SHEPIUM Ha Apyrou. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BouiHOBBIE CBOMCTBA YacTUll. BosHBI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4CHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaINOAKTUBHOTO U3TYyUYEHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nusinydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepubie peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo sl HaOmo1eH!s U
pPErucTpanyy dJIEMEHTApHBIX YaCTHL.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3anMoaercTBud. EnTMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 38é3mnoro neba. Co3sesnus,
HpKI/Ie 3Bé3I[BI, IJIaHCTHhI, UX BUAHUMOC

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

nBrokenne. ConHeyHas cucreMa

Counuie. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

58

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
[I0CJIeI0BATEIbHOCTU. BHyTpeHHEe
ctpoeHue 38&311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBotounu CoJiHIA U 3BE3]

Muneunsiii [lyTe — Hama ["anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0oeranue rajJakTuUK.
Teopus bosnbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIOBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

51




64

O6o6mmaromuii ypok. Pois
¢uznveckoii Teopun B GopMUpOBaHUH
MPEJCTaBICHUN 0 (PU3UUECKOM
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
psLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O MIPUPOJIE

66

67

PesepBHbIil ypok. MarauutHoe noie.
DneKTpoMarHuTHast MHIYKIUs
PesepBHbiiil ypok. Ontuka. OCHOBBI
CHeluaIbHON TeOpuun
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBanroBas gpusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka, 10 kimace/ Maxummes I'.4., [Terpoa M.A., Ctenanos C.B. u apyrue,
OO111eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe
obmectBo «M3aarenbctBo «lIpocBemenne»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6mecTBo «M31aTeabcTBO
«IIpocsemienue»

3agagauk PeivkeBny 10-11 xmacce

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://infourok.ru/pourochnye-razrabotki-fizika-10-klass-4413329.html

https://infourok.ru/pourochnoe-planirovanie-po-fizike-dlya-klassa-3800957.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/p/fizika
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