


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpeaMeramu. B Helt
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMUsl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeaMera « Pu3nka» 1no rogaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoabHBIN Kype GU3NKU — cUCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npUMeHeHne (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBITMIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (hopMHUpOBaHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpWUH, /I ONHCAaHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIIuXcCs.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOy4aIOLUMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENseTCSd PEUICHUI0 pACUETHBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaK U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOKHO OBITh
HeoOxoaumoe JaboparopHoe 0O0OpyAOBaHME [UIsl BBINOJIHEHHUS YKa3aHHBIX B
nporpaMMme No (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTuueckue KOMILUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCTIOJIb30BAaHUU aHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHHS OOYYaroIIMXCSi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTara H3YyYeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TMmpuOOpETEeHHE  CHUCTEMbl  3HaHUH 00  oOmux  (Pu3MUEeCcKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHmMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3MUYHbIX 3aJad4 C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anve GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHWE YCIOBHUM JJISi Pa3BUTHUsI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme 10 (HU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEP)KXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIcHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHUEM MEXaHWYECKOW dHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temreparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHUYecKHuEe YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ta3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchl BO3Ayxa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crOocoObl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM tipouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPrUM B TEIUIOBbIX MamMHax. KoapduiueHT mone3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOMN XOJIOJUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYyTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Tersionepeaayde.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckrue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanust v IJIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUNA 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun



CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUM HaNpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi 1emnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [1nazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3amblKaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJIETMPOBAaHUE, MOIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIlECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, J3JIEKTPOJMTHYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIUH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIDKYIAS CUjla HWHIYKIMH. 3aKOH AJICKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIIEH CHIIBI MHAYKIHAH OT CKOPOCTH HU3MEHEHHS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMHA.



HccnenoBanre  CBOMCTB — JJEKTPOMATHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bl. I[locTpoeHue uzoOpaxeHUil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUMS MAaKCMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHILIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTUKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOHI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHHUE CBETA.
OnTudeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3Mepenue nokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIHLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.
DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUILBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €T0 YACTOTON. DHEPIust
U UMITyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinmreitHa s Gpororddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPO/IA.

BosHoBbIE cBOVicTBa yacTull. Bosnbl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4EHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sanpa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TMEpPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MMPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHHUE.

ConHeynas cucteMma.

Cosnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CojHIia U 3BE3.
3BE311bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU U 3BoIonuu CosHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimus, CBS3aHHBIC C M3YYCHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIM
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, pajap, pPaguONPUEMHUK, TEIEBU3O0D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmkay T0IKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTH OOYYalomMXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OIBITA U OIBITA JIEITEIBHOCTH B IPOLECCE PealU3alli OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIEYETIOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;



5) TpyA0BOro BOCIIHTAHUS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO O0O0JIacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
pECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBA  WH(MOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYUIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypPOUHOMU
NEesATEeIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHAHOW W MHAUBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarh pojdu ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTu
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEpLIAEMBbIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUIM;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO NPHUHHUMATh PEIICHUS IO HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpomecce nocTmKeHUS JIMUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOUYAOIIETO CIIOCOOHOCTh IMTOHUMATh CBOE SMOIIMOHAIPHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMITATHH, BKIIOYAIOIICH CITIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MECTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIIECTBA U
AJIEKTPOJIMHAMUKH:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABMWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEN, U3MEHEHNE 00BEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCHApEHHE, KOHJACHCAlUs, IUIABJICHUE, KPUCTAIIM3alus, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30IpoLeccax,
JIEKTpU3aLus TeN, B3aUMOIECHCTBHE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JBUKEHHE, WCIOJIb3Ys (DU3MUECKHE BEIUUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIUJIOBBIE SBICHHUS,
UCIONIBb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; MNpH ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT HCIOJb3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3HYIECKYIO BEITMUUHY C IPYTUMHU BEIHYHHAM;

ONMCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMUYMHBI: AIEKTPUUYECKUN 3apsj,
AIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMM;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEPruM, 3aKOH COXPAHEHUs HMILYJIbCa,
OPUHIUI CYNEPIO3ULIUA CHJI, NTPUHUMUI PABHOMNPABHUS WHEPLHUATIBHBIX CUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHMUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMsI
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS  MAaIlMH, M[OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyHOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy (PHU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIETOBaHUM B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEJINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aui: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE MPOIECCOB OKPYXKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
Ui oOecrieyeHus: 0€3011acHOCTH MIPU OOpallleHUH ¢ MpUOOpaMy U TEXHUYECKUMU



yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpee;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3aLMs CBETa, JHCIEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIMONB3YAd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHILMAJIOB, AJIEKTPOJBIKYILAs cCuila, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuil, (OKyCHOE pAacCTOSHHE U
ONTUYECKasl cuja JIMH3bl, NP ONMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICI MHCIIOJIb3YEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHULIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO BEIMUMHY C JIPYTMMHU
BEJIMYMHAMU;



ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHI, HCIOIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3YEMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL;

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa mia Gororddexra,
3aKOH COXPAHEHUs SHEPrvH, 3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATDh JKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEIHLCKOH W TPOCKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpPOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYICHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kumemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

24

Pasnen 4. JIEKTPOANHAMUKA

bu6mmoreka [JOK
41 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazpen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 7 1 1 bubnuorexa [JOK
' KoeGanus https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.2 B 7 1
OJIHbL https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
. 1
23 Onrika 14 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 28
Pa3nen 3. OcHosbl CTO. KBaHTOBas pusmka. dM3nKa aToma M aTOMHOTO aapa
bu6mmoreka [IOK
A 0] CT10.C 1
3 crost! BETOBBIE KBANTH! 6 https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 6
Pa3znen 4. KBAHTOBASA ®U3UKA
bubmuorexa [JOK
: ) 1
41 VIS ATOMA 1 GTOMHOTO Hpa 12 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 12



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

Pa3znea 5. CrpoeHune BceneHHoil

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 4 ngg;;fg;gﬁ}; £41c07¢
Uroro no pazgeny 4
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o06muraroree MOBTOPEHNE 6 nggﬁﬁ:ﬁ;gﬁ}; £41c07C
Hroro mo pazueny 6
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB Jlara usydenus DJ1eKTPOHHDIE
Ne Tema ypoka Kourpo IIpakTnu uuPpoBbIe
n/n Bcero JIbHBbIE ecKue oOpa3oBaTe/ibHbIE
paGorsl  paboThI Ilnan PDaxr pecypcenl
®dusnka — HayKa O MPUPOJIC. bubnnorexka [JOK
1 Hayunslie MeTobI TO3HAHKS 1 01.09.23 https://m.edsoo.ru/ffOc3
OKPY’KAIOIIETO MUpa 2e2
Ponb u mecTo pusuku B Bt OK
(OopMHUPOBAHUN COBPEMEHHOM nosmotexa I
2 aVHON KADTHHEL Miba. B 1 07.09.23 https://m.edsoo.ru/ffOc3
y4 p . pa, } 3e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHudeckoe JBHXEHUE. B OK
OTHOCHUTENBHOCTh MEXAaHUYECKOTO nommorexa I1
3 1 08.09.23 https://m.edsoo.ru/ffOc3
nBwxenud. [lepemenienre, CKOpoCTb, 508
YCKOpEHUE T
PaBHOMEpHOE ITPSAMONIMHETHOE bubmorexa [JOK
4 1 14.09.23 https://m.edsoo.ru/ff0c3
JIBIDKCHHE 620
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE bubmorexa [JOK
5 1 15.09.23 https://m.edsoo.ru/ff0c3
JIBIDKEHHE 72e
bu6mmoreka [IOK
CBoOoiHOe majieHne. Y CKopeHue
6 506 HH - Haﬂ i P 1 21.09.23 https://m.edsoo.ru/ffOc3
CBOOOJIHOTO Taje 9cc
7 KpuBonuneiinoe qBUXKEHNUE. 1 22.09.23 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

JIBr>KeHHME MaTepuaabHOM TOYKH 110
OKPYKHOCTH

https://m.edsoo.ru/ffOc
3ada

[Ipunnun otHOcuTENnbHOCTH [ anumnes.

bu6mmoreka [IOK

8 HNuepunanbHble CUCTEMBI OTCYETA. 28.09.23 https://m.edsoo.ru/ffoc3
IIepsriit 3ak0H HproToHA be8
Macca Tena. Cuna. [IpuHnumn bubmuorexa [JOK
9 cynepno3uiuu cuil. Bropoii 3akon 29.09.23 https://m.edsoo.ru/ff0c3
Herorona miis MarepuanbHOM TOYKH be8
Tperuii 3akoH HeroToHa 11 bubmorexa HOK
10 P s 05.10.23 https://m.edsoo.ru/ffoc3
MaTepUATBHBIX TOYCK
be8
3aKoH BceMUpHOTO TsroreHus. Cuia bubnnoreka [JOK
11 TsokecTu. [lepBas kocMudeckas 06.10.23 https://m.edsoo.ru/ffOc3
CKOpPOCTh doo
bu6mmoreka [IOK
C .3 I'yka. B
12 YA YEPYTOCTH, SEROR & yRa. Bec 12.10.23 https://m.edsoo.ru/ff0c3
Tena
el8
Cuna tpenus. KoapuuueHt TpeHus. bubnnorexka [JOK
13 Cuna conpoTUBIEHUS NIPU IBUKEHUU 13.10.23 https://m.edsoo.ru/ff0c3
TeJia B JKUIKOCTH WJIH ra3e f76
[ToctynarensHOe U BpaliaTeabHOe
HBHm};EHe a6COJ'II-OTHI()) TBEPJOTO TENA bubmorexa HOK
14 P ‘ 19.10.23 https://m.eds00.ru/ffoc4
MowmenT cunsl. [lnedo cunbl. YcnoBus 146
paBHOBECHS TBEPJOTO TEJIa -
HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTepUATBHBIX TOUEK bubmorexa [JOK
15 P ' 20.10.23 https://m.edsoo.ru/ff0c4
Nmmynbe cunbl. 3aK0H COXpaHeHUs 346
uMIyiabca. PeakTuBHOE NBUKEHME -
16 PaGora 1 MOIITHOCTE CHIIEL. 26.10.23 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

Kunerndeckas sHeprust MaTepualbHON
Touku. Teopema 00 u3MeHEeHUN
KHHETUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c4
502

[TorennmanesHas 3HEPrUsl.
[TorennumanbHast 3HEPTUS yIIPYTro

bu6mmoreka [IOK

17 1e(OPMHUPOBAHHOM MPY>KUHBI. 27.10.23 https://m.edsoo.ru/ff0c4
[TorenuuanbHas 3HEprus Tena BOIU3U 6la
MTOBEPXHOCTU 3EMIIH
[ToTenuuanpHble U HEMOTEHIUAJIbHBIE
cuiibl. CBsA3b pabOThI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM bubmorexa LOK
18 . 09.11.23 https://m.edsoo.ru/ffOc4
MEXaHUYECKOM YHEPTrUU CUCTEMBI TEll. 78¢
3aKOH COXpaHEHUsI MEXaHUYECKON T
SHEPruu
JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
19 U3MEHEHUEM MEXaHUYECKON SHEPTUU 10.11.23
TeJa Ha IPUMEPE PaCTSHKEHHUS
PE3UHOBOTO KIyTa»
KonTponbHas pabora no teme bubnuoreka [IOK
20 «Kunemaruka. /[lunamuka. 3aKOHBI 16.11.23 https://m.edsoo.ru/ffOc4
COXPAaHEHHUs B MEXaHUKE) b74
OCHOBHBIC TTOJI0KEHHUS MOJICKYIISIPHO- Buobanoreka LHOK
21 KMHETUYECKOI Teopru. bpoyHOBCKOE 17.11.23 https://m.edsoo.ru/ffOc4
neuxenue. udpoysus dc2
XapakTep JBUKECHUS U
99 B3aMMOJICHUCTBHUS YaCTHI] BEIISCTBA. 93.11.23

Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEI



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Macca monekyn. Konuuectso

23 24.11.23
BemlecTBa. [locrosuHas ABoraapo
TeroBoe paBHOBecue. TemnepaTrypa
24 u e€ usmepenue. Illkana remneparyp 30.11.23
Ienscus
. bu6mmoreka [IOK
Wneanpnsiii raz3 B MKT. OcHOBHOE
25 A 01.12.23 https://m.edsoo.ru/ffOc4
ypaBHeHue MKT
fde
AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun bubmmorexa [TOK
26 07.12.23 https://m.edsoo.ru/ff0c5
JBUKCHHS MOJIEKYJl. Y paBHEHUE 116
MenpeneeBa-Knaneiipona -
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI 08.12.23
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY 14.12.23
napameTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3a
H3omponecchl B UI€alIbHOM ra3e U ux Bubmzorexa LIOK
29 15.12.23 https://m.edsoo.ru/ffOc5
rpaduueckoe npeacTaBIeHue 708
Bnytpennss sneprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
cnocoObl e€ n3menenus. Komamaectso bubmmorexa [TOK
30 ’ 21.12.23 https://m.edsoo.ru/ff0c5
TEIUI0THI U paboTa. BHyTpeHHss 952
SHEPIus OJHOATOMHOT'O HAEAJIHLHOI'0 T
rasa
bubnmoreka [JOK
31 Buapr Tenonepenaun 22.12.23 https://m.edsoo.ru/ff0c5

36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

bu6mmoreka [IOK

32 KonudecTBO TEIIoTHI IpH 28.12.23 https://m.edsoo.ru/ffoc5
Teruonepenaue. AauabaTHbI Ipoece c36
I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubmorexa LOK
33 P P 29.12.23 https://m.eds00.ru/ff0cs
PUMEHEHHE K U30IpoLeccam efc
HeobOpaTtumocTs mporieccoB B bubmmoreka [JOK
34 npupoze. Bropoi 3akon 11.01.24 https://m.edsoo.ru/ffOcé
TEPMOANHAMUKHA 230
. . bubmuorexa [JOK
KII
35 Hpurn xefiersist u KL rennosoit 12.01.24 https://m.edsoo.ru/ffOc6
MAaIIHHBI
00a
36 Huki Kapuo u ero KITJ] 18.01.24
37 DKOJIOTHYECKHUE TTPOOIEMBI 10.01.23
TEIUIOHEPTETHKU
. bu6mmorexa [JOK
M
38 Oboburarowiit ypox Morekyrspias 25.01.24 https://m.edsoo.ru/ffOcé
¢uzrka. OCHOBBI TEPMOAMHAMUKI 938
KonTponbHas padora no teme bubnuoreka [IOK
39 «MonexynspHas ¢puznka. OCHOBBI 26.01.24 https://m.edsoo.ru/ff0c6
TEPMOIUHAMUKI) a50
[TapooOpa3zoBaHue 1 KOHICHCAIIHS bubmorexa [JOK
40 Poobp ) 01.02.24 https://m.edsoo.ru/ffOc6
Ucnapenue u xuneHue
3b6
AOcCoOTHAS 1 OTHOCHTEIIbHAS bu6mmoreka [IOK
41 BJIQXKHOCTh BO31yxa. HaceleHHbIN 02.02.24 https://m.edsoo.ru/ffOc6
nap 4d8
42 TBépnoe teno. Kpucramimueckue n 08.02.24 bubnnorexka [JOK

amop(HbIe Tera. AHU30TPONUS

https://m.edsoo.ru/ff0c6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAJLIOB. JKuakue
kpucrtauibl. COBpEMEHHbBIE MaTEPHUAIIbI

5f0

[laBnenue u KpUCTaIM3aLIMSL.

bu6mmoreka [IOK

43 Y enbHas TEIUIOTA IUIABICHHUSL. 09.02.24 https://m.edsoo.ru/ffOc6

CyOauMarnus 708
bu6mmoreka [IOK
44 YpaBHeHUE TEIIOBOro OajgaHca 15.02.24 https://m.edsoo.ru/ffOcé
820

DneKTpu3anus Tei. JNeKTPUIECKU bubnuorexa [JOK

45 3apsia. JIBa BUIa DIEKTPUIECKUX 16.02.24 https://m.edsoo.ru/ffOc6
3aps0B bcc
[IpoBogHMKY, TUANEKTPUKH U bubnuoreka [IOK

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS 22.02.24 https://m.edsoo.ru/ff0c6
AIEKTPUUYECKOTO 3apsia bce
B3aumoneiictBue 3apsiioB. 3aKoH bubnnoreka [JOK

47 Kynona. Toueunslii 31eKTpUYECKUN 29.02.24 https://m.edsoo.ru/ffOc6
3apsan ced
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
nostst. [IpuHIMI cynepno3unuu bubmorexa [JOK

48 : 01.03.24 https://m.edsoo.ru/ffOc6
ANEKTPUYECKUX ToeH. JInnnun a2
HaIpPsHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro bubnuotexa [JOK

49 nosist. [lorenuuman. PazHocts 07.03.24 https://m.edsoo.ru/ffOc6
IIOTEHIINAIIOB f00
[IpoBOIHMKY U TUATIEKTPUKH B bu6mmoreka [IOK

50 AIIEKTPOCTATUYECKOM IIOJIE. 14.03.24 https://m.edsoo.ru/ffOc7
JmsnekTpudeckasi MpOHUIIAEMOCTh 018

51 OnexrpoéMkocTs. Konnencarop 15.03.24 bubmorexa LHOK

https://m.edsoo.ru/ff0c7



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

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

21.03.24

126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7
2c0

53

54

55

56

JlabopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIpUHTEpA.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cyuiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka enu

[TocnenoBarenpHOE, MapaiedIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yvyeHne cMenIaHHOTO COCTMHEHUS
PE3UCTOPOBY

22.03.24

04.04.24

05.04.24

11.04.24

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7
4f0

57

58

PaboTa 1 MOIIHOCTH AMEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

3akoH OMa aJ1s TOJITHOM (3aMKHYTOM )
anexTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

12.04.24

18.04.24

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7
838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7
ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh

59 19.04.24
COTIPOTHUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh
60 3neIprquCKHI71 TOK B BaKyyMe. 25 04.24
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynipoBOTHUKH, MX COOCTBEHHAS U
pUMECHas TPOBOAMMOCTE. CBOHMCTBA Bubmorexa ITOK
61 ' 26.04.24 https://m.edsoo.ru/ffOc8
p—~n-niepexona. I1osynpoBoIHUKOBBIE Aae
npuOopbI o
DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacruiaBax 3JeKTPOJIUTOB bubmmorexa LOK
62 ’ 16.05.24 https://m.edsoo.ru/ffOc8
DIEKTPOTUTHYSCKAST TUCCOIIUAITHS. ba
DIIEeKTPOIHN3 T
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTEIIbHBIN U bubmorexa IJOK
63 . 17.05.24 https://m.edsoo.ru/ffOc8
HECaMOCTOSITENbHBIN pa3psa. MomHus. Aae
IIna3ma -
DneKkTpudecKkue Mpruodopsl 1
CTpPOMCTBA M UX MPAKTHUECKOE bubmorexa LOK
64 yerp P 23.05.24 https://m.edsoo.ru/ffOc8
npuMmeHnenue. [IpaBuna TeXHUKH Bt
0e301macHOCTH -
. bu6nmmoreka [JOK
O06o0maromui ypox
65 HHATOTHIH 5P 24.05.24 https://m.edso0o.ru/ffOc8
«INEKTPOIUHAMUKA)»
8be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locTosHHBII bubmorexa [JOK
66 i 30.05.24 https://m.edso0.ru/ffOc8

ANEKTPpUYECKUN TOK. TOKH B
Pa3JIMYHBIX CpEAX»

ada



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

PesepBHblii ypok. KoHTpoabHas

bubmuorexa [JOK

67 . | 1 31.05.24 https://m.edsoo.ru/ff0c8
paboTta no Teme "IIeKTpoJUHAMUKA c56
bubmuorexa [JOK
Pesepn 3 https://m.edsoo.ru/ff0c8
féc
OBIIEE KOJIMYECTBO YACOB I10 70

[NPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

Jata uzysenus JIeKTPOHHBbIE
Ne Tema ypoka Kontpo  IIpakTnu uupoBbIe
n/m Bcero JbHBIE ecKmue oOpa3oBaTe/ibHbIE
pabdorbl  padoThI Iaan dakT pecypcbl
IlocTostHHBIC MArHUTEI U UX
B3auMoJielicTBHE. MarHuTHOE 110JI¢. Bubmiorexa OK
1 . 1 05.09.23 https://m.edsoo.ru/ff0
Bekrop MaruutHOM MHAYKUMH. JIMHUM 9778
MarHuTHON MHIYKIIUH I
MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmnbIT DpcTeaa. bubmorexa [IOK
2 N 1 06.09.23 https://m.edsoo.ru/ff0
B3aumoeiicTBre MPOBOIHUKOB C
c98fe
TOKOM
JlabopaTtopHas paborta «3yuenue bubmorexa LHOK
3 1 1 12.09.23 https://m.edsoo.ru/ff0
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)
c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriiepa.
JIaGoparopHas paboTa bubmorexa [JOK
4 . 1 1 13.09.23 https://m.edsoo.ru/ff0
«ccnegoBanue IeMCTBUS £9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)
JleficTBe MarHUTHOTO MOJIS Ha
JBIKYILYIOCS 3apSKEHHYIO YaCTHILY. bubnmorexa LOK
5 1 19.09.23 https://m.edsoo.ru/ff0
Cuna Jlopenna. Pabota cubl codf4
Jlopenua
6 OnexTpoMarauTHas HHAYKIMs. [loTok 1 20.09.23



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

BEKTOpa MarHUTHON uHAyKuuu. 31C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykiuu dapanes

Jlaboparopnas pabota

bu6mmoreka [IOK

7 «HccrnenoBanue SIBICHHS 26.09.23 https://m.edsoo.ru/ff0
3JIEKTPOMArHUTHON MHIYKIIUH cals0
NunykTuBHOCTD. SIBIICHUE
camonHaykiuu. 31C caMOMHIyKITUH. bubmorexa HOK

8 27.09.23 https://m.edsoo.ru/ff0
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe -
TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC MATHUTHI,

9 3JIEKTPOMATHUTEI, 3JEKTPOJIBUTATEIb, 03.10.23
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHAS TIeYb
. bubnmorexa LIOK

10 Obobuarontnit ypox «MaruurHoe 04.10.23 https://m.edSO(])_.[ ru/ffo

noJie. DNeKTPOMarHuTHasT MHAYKIIHSD)
cab82
KonrtponbHas pabora no teme bubmuoreka [JOK

11 «MarsuTHoe MnoJe. 10.10.23 https://m.edsoo.ru/ff0
DneKTpOMarHuTHasi MHIYKIUS» cad58
CB0OOIHBIE MEXAHUYECKUE
Kosebanus. ['apMoHHUeckue bubmuoreka [JOK

12 KosebaHus. YpaBHEHHE 11.10.23 https://m.edsoo.ru/ff0
TapMOHHYECKHUX KOJIeOaHH. caf06
[IpeBpanienue snepruu
JlabopaTopHas pabota

13 «HccnenoBanne 3aBUCUMOCTH 17.10.23

nepuoaa MajibIx KoJieOaHMit rpysa Ha



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

Koneb6arenpubiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B

but6mmoreka [IOK

14 UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE. 18.10.23 https://m.edsoo.ru/ff0
AHasiorust M1y MEXaHUYECKUMHU U cbh820
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU
®dopmyna Tomcona. 3akoH bubmunoreka LIOK

15 COXPAHEHHUS SHEPTUU B UJI€AIIbHOM 24.10.23 https://m.edsoo.ru/ff0
KOJIeOaTeIbHOM KOHTYpE ch9c4
[IpencraBienue o 3aTyXaroMIMX
KoseOaHusx. BelHyKIeHHbIE bubnuoreka [JOK

16 MexaHW4YecKue Kosiebanus. Pe3onanc. 25.10.23 https://m.edsoo.ru/ff0
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC cbb86
KoJieOaHus
[lepemennsbiii Tok. CUHYCOMABHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH bubmuoreka [JOK

17 MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U 07.11.23 https://m.edsoo.ru/ff0
JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U cbd34
HaPSDKECHUS
Tpancdopmarop. [Ipoussozacrtso,

18 nepeaaya v norpedieHue 08.11.23
JIEKTPUYECKON YJHEPTUN

Mexanuueckue BonHBL. [lomepeunsie u Bu6muorexa LOK

19 NPOROIBHBIC BOIHBIL. JUIMHA BOJHBL 14.11.23 https://m.edsoo.ru/ff0

CKOpOCTB BOJIHBI. cc324
PacrmipocTpaHeHue BOJIH B yIIpyTrux
20 15.11.23

cpenax. 3ByKOBBIE€ BOJHBI.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

I/ISJ'Iy‘ICHI/IC SJICKTPOMAariuTHbBIX BOJIH.

but6mmoreka [JOK

21 OmnwiTe epua. 21.11.23 https://m.edso0.ru/ff0
ccad4
[IpuHUMIIBI paUOCBS3U. bubnmoreka [JOK
22 22.11.23 https://m.edsoo.ru/ff0
cccOc
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
23 28.11.23 https://m.edsoo.ru/ff0
ccfe0
Panmonoxamnms. Iloustue 0
24 TEJIeBUICHUU. 29.11.23
Kontponbnas pabora No2. Tema bubmmoreka [JOK
25 «Kone6aHus 1 BOJIHbI». 05.12.23 https://m.edso0.ru/ff0
cc6f8
AHanuz KoHmMpoabHOU pabomai.
CkopocTh cBeTa U METOABl €€ bubmorexa HOK
26 P 06.12.23 https://m.eds00.ru/ff0
ompeneneHusl.  3aKOHbl  OTPAKEHUS
cd350
CBeTa.
3akoH npenomieHus ceera. [lonHoe
BHYTPEHHEE OTPAXKEHUE. bubmmorexa [IOK
27 12.12.23 https://m.edsoo.ru/ff0
cd4e0
Jlabopartopnast pabota Ne4 Bu6muorexa LOK
28 «H3mepenue nokazamens npenomieHusl 13.12.23 https://m.eds00.ru/ff0

cmeKaa).

cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

JIunzel. [loctpoeHue n300pakeHuii B

— but6mmoreka [JOK
29 19.12.23 https://m.edsoo.ru/ff0
cd67a
®opmyJia TOHKOHN JTUH3BL. bubmuoreka [{OK
30 20.12.23 https://m.edsoo.ru/ff0
cddle
Jlaboparopnas pabota Ne5
«Onpedenenue onmu4eckoll Cuibl u
31 goxycrnozo paccmosinus coouparowetl 26.12.23
JUH3BLY.
Hucnepcus ceeta. MaTepdepeHus
cBeTa.
32 27.12.23
Hudpakius ceeta. udpakronHas
permeTKa. bubnmorexa LIOK
33 09.01.24 https://m.edsoo.ru/ff0
ced22
JlaGopatopHnas pabota Ne6 BuGmuorexa IIOK
34 5 10.01.24 https://m.edsoo.ru/ffQ
«H3mepenue Onunbl c8emoBoll OIHBLY.
cf02e
Bunel usnmyuyenuii. VMcTOYHUKHM CBeTa.
Bunnl CIIEKTPOB. CrexTpanbHBINA
35 aHaJIu3. 16.01.24



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

Jlaboparopuas pabota Ne7

bubmunoreka LIOK

36 «Habnoodenue cniownozo u 17.01.24 https://m.edsoo.ru/ff0
JIUHEUYamo20 CneKmpos. cf862
WNudpakpacHoe u ynbpTpaduoneroBoe
u3NyyeHusl. PeHTreHoBCKuE JIy4u. Bubmmorexa HOK

37 23.01.24 https://m.edsoo.ru/ff0

cfad2
IITkana 37€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
38 24.01.24 https://m.edsoo.ru/ff0
cfc68
Kontponbnas padorta Ne3. Bubmmoreka LIOK
39 30.01.24 https://m.edsoo.ru/ff0
Tema «OnTuka.
cf6fo
AHanuz KOHmMpoabHOU pabomui.
bubnuoreka [{OK

40 MHBapHaHTHOCTh  MOIYJsS  CKOPOCTH 31.01.24 https://m.edsoo.ru/ff0
CBETa B BaKyyMe. [TpuHIIMI cfel6
OTHOCHUTENIbHOCTH DUHIIITEHHA.

CBsi3p Macchl M SHEPrUU CBOOOIHOMU bubnuotexa [JOK

41 YaCTULIBI. DHEPIHsl TOKOSI. 06.02.24 https://m.edsoo0.ru/ff0

cffc4
I'unotesa IInanka 0 KBaHTaXx. bubnmorexa LIOK
42 ®dororpdext. Teopus pororddexra. 07.02.24 https://m.edsoo.ru/ff0
d015e
[Tpumenenue poroddpdexra. DoTOHBI. bubnuorexa [JOK
43 13.02.24 https://m.edsoo.ru/ffQ
d04a6
KopryckynsipHO-BOJTHOBOW ~ AyajTU3M.
44 Coommnowenue  neonpeoenenHocmei 14.02.24

[etizenbepea.



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

XuMHYecKoe ACHCTBHUE CBETA. Bbu6mmorexa LIOK
45 20.02.24 https://m.edsoo.ru/ff0
d0302
Crtpoenue atoma. OnbIThl Pezepdopaa. Bbu6mnorexa [IOK
46 21.02.24 https://m.edsoo.ru/ff0
do9la
KBanToBbie mocrynarsl bopa. Mozeinb Bu6muotexa [JOK
47 aroma Bogopozxa no bopy. Tpynnoctu 27.02.24 https://m.edsoo.ru/ff0
Teopuu bopa. dOafa
Jlazepsr. bubnuoreka [JOK
48 28.02.24 https://m.edsoo.ru/ff0
doafa
Ctpoenue aroMHoro suapa. M3oTombl. bubnuoreka [{OK
49 SlmepHble  cWIbl.  DHEprus — CBA3M 05.03.24 https://m.edso0.ru/ff0
aTOMHBIX SIJIEP. dOca8
OTKpbITHE PATUOAKTUBHOCTU. Aub(da-, Bu6miorexa IIOK
50 bera- 1 raMMa-u3TyqeHus. 06.03.24 https://m.edso0.ru/ff0
PanuoakTrBHBIC IPEBpAIICHHUS. dofd?2
[Tepuon noJtypacmaa. 3akoH
51 PaZMOaKTUBHOTO pacraja. 12.03.24
MeTtoasl HaAOMIOACHHUS W PETUCTPALIUN
but6mmoreka [IOK
3JI€MEHTapHBIX YACTHII.
52 13.03.24 https://m.edsoo.ru/ff0
d1162
53 Jlenennie w cuHTE3 sAAep. SmepHBIHA 19.03.24 bubnuotexa [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

peakTop. SlnepHas sHepreTHKa.

https://m.edsoo.ru/ff0
d1356

TepMosiiepHbie peakiuu.

but6mmoreka [JOK

54 20.03.24 https://m.edsoo.ru/ff0
d0e38
Binsiaue voHM3upyroWwen paguanyu Ha
55 JKUBBIE OpraHu3Msl. Jl03a U3ydeHus. 02.04.23
KonTponbhas padora Ne4.
56 Tema «KBantoBas pusnuka. Ousnka 03.04.23
aToMa M aTOMHOTO SiIpay.
Ananuz KoHmponvLHou pabomeol.
o7 DiieMeHTapHBIE YaCTUIIBL. 09.04.24
®dyHaMeHTaIbHbIE B3aUMOCHCTBUS.
ConHeuHas cucrema.
58 10.04.24
CoBpeMeHHbIE PEACTABIECHUS O
59 MIPOUCXOXKACHUH | dBoItoru CoHIa 16.04.24
1 3BE3].
Knaccudukanms 38e31. 3Be3/161 U
WCTOYHHUKHU UX DHEPTUU. 17.03.24

60



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

lNanaktuka. I[Ipeacrasnenue o

61 CTPOEHUU U 3BOJIIOLMHU BceneHHou. 1 23.04.24
62 Pe3epBHbIil ypok. DIeKTpoJuHAMUKA 1 24.04.24
63 Pesepublil ypok. KoneGanust v BOTHBI 1 07.05.24
PesepBHbIil ypok. MarHuTHOE moJI€.
64 DNeKTpOMarHuTHAsE UHYKIHS 1 08.05.24
PesepBHblit ypok. OnTrka. OCHOBBI
65 CHEeLMAIbHON TEOpHUU OTHOCUTEIBLHOCTU 1 14.05.24
66 PesepBHblil ypok. KBantoBas ¢usuka. 1 15.05.24
67 Pe3epB. DneMeHTHI aCTPOHOMUY U 1 21.05.24
acTpodu3uku
but6mmoreka [JOK
68 1 22.05.24 https://m.edsoo.ru/ff0
d1784
2
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MsaxkumeB ['.5. ®dwusuka. 10 xmacc. Yueb. mias o06meoOpa3oBar.
opraHu3anuii: 6a3oBeiii ypoBenb / I'.4. Mskumes, b.b. byxosnes, H.H.
Corckuit; moa pen. H.A. IlapdentseBoit — M.: Ilpocsemienue, 2016. —
416 c.: un. — (Knaccuueckuii Kkypc).

2. Makume I'. . ®usumka. 11 wmacc: yde0. s oOmeoOpasoBar.
opranu3zanuii: 6a3oBeiii ypoBeHs / I'. . Mskumes, b.b. bByxosues, B.M.
Yapyrun; nox pea. H.A. TlapdenTtseBoii. — 3-¢ uzn. — M.: [Ipocsemienue,
2016. — 432 c.: [4] n. un. — (Kimaccuaeckuit kype). YMK «®wusuka. 10-
11 knaccel. bazoBelit ypoBenb» ([Jonenk: Mctokn)

3. @usuka. 10 knacc. 3amanus s OLICHUBAHUS YUEOHBIX JOCTHKEHUUN
yuamuxcs / coct. Oxpumenko H.A., JlurBunenko W.H., HoBukona
E.A., [ITymakoBa O.M.—

rOoVY JIIO
«IJOHPUIIIO». — Honernxk: Ucroku, 2020.

4. ®usmka. 10 wmacc. Terpamxp mms maboparopHbsix pabor / Cocr.
Oxpumenko H.A., Camopokosa E.B., BeixpeicTiok H.I'. u ap. — I'OY
HI10 «onenkuit PUIIO». — lonenk: Mcroku, 2018.

5. ®usmka. 11 xmacc. Terpanp mnsg maboparopHsix pabor / Cocr.
Oxpumenko H.A., CamopokoBa E.B., BeixpeicTiok H.I'. u np. — TOY
JITO «loneukuiit PUIITIO». — lonenk: Mcroku, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1. http://www.school.edu.ru - odwuimanbHbI cepBep POCCHHUCKOIO IIMKOJIBLHOTO

o0pa3oBaHUs.

2. http://festival.1september.ru — ®ectuBanp nemaroruyeckux wuaen «l
CEHTSOps» — caMblii MaccoBbI memaroruueckuii ¢opym B Poccum,
KOTOPBIA J1a€T BO3MOXHOCTb KaXJIOMY YUYHUTENI0 HPEICTaBUTh CBOIO
MEeJarornyecKyro U0, OMyOJIMKOBAaTh COOCTBEHHBIE METOIUYECKUE
pa3pabOTKH, MOAEIUTHCS C KOJUIEraMM CBOMMHM IPENCTABICHUSIMH O
MpenogaBaHuH.

3. http://www.riis.ru — MexnyHapoaHas oOpa3zoBaTelbHasl aCCOIMAIMSL.
3amaun — cofeicTBHE Pa3BUTHIO 0OPA30BaHUS B PA3IMUHBIX 00JIACTSX.



http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/

. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npeseHramumu,

KOHCIICKTBI, TCCThI, INTAHUPOBAHHUC U AP. MATCPHUAJIbI 110 (i)I/I3I/IKC.

. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOuble QUIBMBI MO (QHU3UKE IO
pa3aciiaM.

. http://metodportal.ru/articles/srednjaja-shkola — meToauueckuii mopran.
. https://simplescience.ru/collection/video — ¢u3uyeckue onbITH B OBITY.
. https://resh.edu.ru — Poccutickas 37eKTpoHHas IIIKOJIa



https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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