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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommnx OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcst 10—11 kiaaccos npu oOydyeHun
uX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAMMOCTh peaTU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYEOHBIMH MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
LEeIU U3y4eHUsl (PU3UKU Ha YPOBHE CPEAHEr0 0011ero o0pa3oBaHusl, MIIAHUPYEMbIE
pe3yibTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpEAMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (pu3HKU Ha 0a30BOM YpOBHE, B TOM
quCclie IPEIMETHBIE Pe3yJIbTaThl 10 rofaM 00yUYeHHUs;
coJepkanue yuyeOHoro npeamera «Ousukay» 1o rogam 00y4eHuUs.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHM B cepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 33JJaHHbIMU CBOMCTBaMU U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YYEOHBIX UCCIICOBAaHUH.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBisieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.



Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnoaaraet 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN HM3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEJEHUS DIIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHUS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NUECKON TeOpuH, poiii (GyHIaMEHTAIBHBIX 3aKOHOB H
MIPUHIIAIIOB B COBPEMEHHBIX IIPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-esITEeNIbHOCTHBIN TOJIX0A B Kypce (PH3UKU peamu3yeTcsl MpexIe
BCEro 3a CYET OpPTraHU3alMU SKCIEPUMEHTAIBHON AESITENTbHOCTH OOYYaroIIMXCs.
Jy1s 6a30BOT0 ypOBHS Kypca PU3UKU — ITO UCIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no (usuke oObEeTWHEHBI B OOMIUNA CIUCOK YYEHUYECKUX MPAKTHUECKUX PaboT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kabuHera ¢usuku. [lpu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOyYarolmMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHNI0 PACUETHBIX M KAYeCTBEHHBIX 3a]1a4.
IIpu 3TOM 1711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk M WHTETPUPYs 3HAHUS U3
pasHbIX pazaenoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAHUSI (PU3NYCCKUX SBJICHUM W TPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyromue BBIOOpAa (U3MYECKOW MOACNU IS CUTYyalld MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuaIbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca 0a30BbIil YpOBeHb Kypca (DU3MKU Ha ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUKiIa. B kabuHeTe Gu3uKu JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJis BBIMOJIHEHUS YKa3aHHBIX B IMPOrpaMMe 110
bu3HMKe YUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.



JeMoHCTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE I YYCHUYECKHX TPAKTHYCCKUX pPaboT
dbopmupyeTCcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH HEJIIMH U3y4YeHUS] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:
dbopMHpoBaHUE MHTEpPECa U CTPEMJICHUS OOyYalolmuXcs K HAYYHOMY H3Y4YEHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAY4YHOM METOJI€ IO3HaHUA U (POPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHUE HAYyYHOTO MHUPOBO33PEHHUSI KakK pe3ysibTaTa M3y4YCHUSI OCHOB
CTpOEHUS MaTepuu U PyHIAMECHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE€ YMEHUN OOBICHATH SBJICHUSI C MCIOJIB30BAHHEM (PUBHUYECKUX
3HAHWHM W HAYYHBIX JTOKA3aTEIbCTB;
dbopMupoBaHUE TPEACTaBICHUN O pPOIM (OU3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1enield 0OecrneunBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
Iporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:
MpUOOpPETEeHNE CHUCTEMbl 3HAHUW 00 O00mUX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYl0  (U3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY H DJIEMEHTHI aCTPODU3HKH;
dbopMHpOBaHWE YMEHHA TPUMEHSATHh TCOPETUUYCCKHUE 3HAHUSA I OOBSICHCHHMSI
bU3MYeCKUX SIBJICHUN B NPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEIHCBHOM XU3HU;

OCBOCHHE CIOCOOOB PEIICHMS Pa3IMUHBIX 3ajJa4 C SBHO 3aJaHHON (puznueckoit
MOJIENIbIO, 3ajJlay, MOAPa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3AaHue (PU3NYECKOn
MOJIEIH, aICKBAaTHOM YCIIOBUSIM 3a]1auu;

NOHNUMaHue (U3UIECKUX OCHOB U TIPUHIIMIIOB JICWCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIILYIO CPEY;

OBJIAJICHWE METOJaMH CaMOCTOSTEIbHOTO IUJIAHUPOBAHWS W TMPOBEICHHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpPMAIH,
OmpeieNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3[JaHHE YyCJIOBUM JUIA DPa3BUTHA YMEHHM IPOEKTHO-UCCIENOBATENBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HelEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).



[Mpemiaraemelii B mporpamme Mo (U3MKE TIepeucHb JabOpaTOPHBIX U
NMPAKTHYCCKUX paboOT SBISCTCS PEKOMCHIOBAaHHBIM, YYHTEIb JClIaeT BBIOOP
IIPOBEJCHHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYAJTHHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (U3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHON KapTHHBI
MHPa, B IPAKTHUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasloroBble W IU(POBBIE H3MEPHUTEIbHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe JIBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpapnenue CKOpPOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul



N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOIIEHUST MEXAY MYTSIMH, NPOUACHHBIMU TEJIOM 34
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU KUIKOCTH.

W3ydenne ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwit  3axkoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepro3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbXKEeHUs U cuiia TpeHus nokod. KoadduiuenT tpenus.
Cwuita cOnpOTUBIIEHNS NIPH IBU)KEHUU TeEJa B KUIAKOCTH WIIN Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBud
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HegsecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coxpanenus ¢ MexaHuKe

NMnynbc MatepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpHAbHBIX TOYEK.
NMnysbc cUIbl U U3MEHEHUE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.



PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nehopMUpOBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS Tea BOJINU3H MOBEPXHOCTH
3emun.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIIUAIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI T€JI. 3aKOH
COXPaHEHUS] MEXaHUYECKON YHEPIHUH.

Yapyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue CBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW DHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enncus.

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACaTBHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeaHe KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvacTtul rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneepa—Kianenpona.
3akon JlanbToHa. M3omponeccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHn4eckrue YCTPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUI.

OnpIThl 110 U PYy3UN )KUAKOCTEH U ra3oB.



Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJACAIBHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHSS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHenus. KonnuecTBo TeIoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEeIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aagmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTs MpoiieccoB B MpUpPO/IE.

TennoBble  MammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiMeHT moie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTo
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEM HSHEpPrUM Teja TMPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYyTHUIKM TOJ JCMCTBUEM CXXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEW SHEpPTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnwIT N0 a1abaTHOMY PACITUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoovt

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHBIM mnap. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIaBJICHHUS.



TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamwioB. JKunmkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u
KpUcTayu3aius. Y AebHas TerioTa miasieHus. Cyonmmarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

Texaudeckue yCTpPOHWCTBA M TPAKTUYECKOE TMPUMEHECHHUE: THTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHHU TOJIYICHHUSI COBPEMEHHBIX MaTEepPUAJIOB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CpolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIeCTBA.

JleMOHCTpalust KpUCTAIIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

H3mepenne OTHOCUTENbHON BIAKHOCTH BO3IyXa.

Paznen 4. JiaekrpoauHaMuKa

Tema 1. dInexmpocmamuxa

DJIeKTpU3aLUs TEIl. DIEKTPUUECKHUM 3apAa. [[Ba BUIa DIIEKTPUYECKHX 3aPSAI0B.
[IpoBOOHWKHM,  JUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mois. IIpuHmun
CYNEPIO3ULIUNA IEKTPUYECKUX Iosier. JIMHUKM HaANpsHyKEHHOCTH IIEKTPUYECKOTO
TIOJISL.

PaGota cun anekrpoctatudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[IpoBOAHUKM W IHDIEKTPUKHA B DJIEKTPOCTATHYECKOM Toiie. Jluanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

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

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX IIyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas 51 MPUMECHAs MIPOBOJIMMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIuiaBax  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHnueckrue YyCTpPOWCTBA M IPAKTUYECKOE TNPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN INO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mMepeHune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOHUKOB.

[IpssMoe wW3MepeHHe OIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mMepeHune 37eKTpOABHKYIIEH CUJIbI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H



N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISCTCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvkd U CBOMCTBA, TPUTOHOMETpUUECKUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddys3us, ocMoc,
TEIIO0OMEH KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, KUJKOCTEH U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJICKTPOJUTHYECKAS  AUCCOLMAINS,
raJlbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JIBHXKEHUM C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTrHe), JBUTATEIh BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHN
MOJIYyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3aMOIENCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bekrop marauTHOM MHAYyKUMU. [IpuHIMN Cyneprno3unMu MarHuTHBIX ITOJIEH.
JIluanu MarHuTHOM uWHAYyKIMU. KapTMHa NIWHUNA MAarHUTHONM WHIYKUWU TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0OJ€ TPOBOJHMKA C TOKOM. KapTuHa JIMHUN HWHIYKUWH
MAarHUTHOTIO TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLEBOTO
MPOBOJAHUKA, KaTylIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHHE.

Cuia Jlopenua, e€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.



SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYILAs CUjla HWHAYKIMU. 3aKOH 3JIECKTPOMarHUTHOU
nHaykuuu Papanest.

BuxpeBoe nsnekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIAS CUIa HHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUMU. OJIEKTPOABWKYILNAS CHJIA
CaMOWHYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuo Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHUmHbsle Kojledanus

KonebarenrHast  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonnueckue kosebanus. Ilepuon, vyactora, amrumMtyaa U ¢aza KojaeOaHUH.
[IpyXvHHBIN MassTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHeprU MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATPHOM KOJICOATEIPHOM KOHTYpe. AHAIOTHS MEXKIy MEXaHUYeCKUMU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIruM B UJI€aJTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHuUsl.



[lepemennblii  TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepesadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MasITHUK).

HabGmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHUN.

HaGmronenue pezonanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocCiIeIOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJIeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccenenoBanue MEPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCITMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHUYEeCKUE YCTPONCTBA M NPAKTUYECKOE HNPUMEHEHHUE: MY3bIKAJIBHbIE
WHCTPYMEHTHI, YJIbTPAa3ByKOBasi AMArHOCTMKA B TEXHUKE W MEIULIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETa B
OJTHOpOJHOM cpeze. JIyd cBeta. TOUEUHBI ICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUpArOIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3bL. Y BETUUEHHE, 1aBAEMOE JTUH301.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHLHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapaT, NPOEKIIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHHUE CBETA.
OnTtuyeckre mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

WccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

Hab6mronenune naTepdepeniinm cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habmronenue nonsipusaluu CBeTa.



Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
N3mepeHne rnokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOA.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprun (OTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHCTBa W NPAKTHUECKOE NpPHUMEHEHHUe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMTHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JTyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.



Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

HaOmnroienue JIMHE4aToro cnekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paJuoakKTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 SIEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTBI ACTPOHOMHUY U aCTPOPU3MKH

Otansl pa3BUTHA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrtouHuk sHeprum ConHUa W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETMMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHyTpeHHee crtpoeHune
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue n aBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUeHHUE.



MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronenus: HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH /ISl OTIpeieNieHuUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon JlyHsl, miuanet, Maeunoro Ilyru.

O60o01maoIee MOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLHMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BO/IHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIBHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoecus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPATbHBIA aHaIU3.

l'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSCCHUIA.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPATop IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAS OIITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npeaMera «Ousmka» T0IKHbI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolUXcsli PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOLIECTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peai3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKMX TyMAaHUCTUUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXKXITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMANIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00s1acTU DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IeSTENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIO00OAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENBCKYIO AESITEIBHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble Jiornueckue aAeMcTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENCNATh e JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHHUS,

BBISBJIATh 3aKOHOMEPHOCTHM M TPOTHUBOPEYHST B  pacCMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMbI ¢ YUETOM aHAIM3a HUMEIOIIMXCS
MaTepHUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBATH M BBITTOHITEH padOTy B YCIOBHUAX PEaJbHOTO, BUPTYATIHHOTO
1 KOMOMHUPOBAHHOTO B3aWUMOCHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.

BJIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusi 3aad (HU3NIECKOTO CONEpKaHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/I0B MO3HAHMS;

BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 TIIOJYYEHUIO HOBOTO 3HAHUS, €Tr0
WHTEPIPETAlUNA, MPEeOOPa30OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYyaIlMsX, B TOM YHUCJIE TP CO3JaHNUU YYCOHBIX ITPOEKTOB B 00JaCTU (PUBUKH;



BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 IOKa3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.
Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UUIECKOTO COMEpKaHUs 3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TE€XHOJOTMI B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COZAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3alllu.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBHUS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESITEIBHOCTH;

pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBHI C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOI paboTHI;



OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHWBAaTh HUJEHU C TO3UIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

Pery/siTUBHbIe YHUBepCcaJbHbIE y4eOHbIe IeiicTBHSA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAEITEIBHOCTh B 00JIacTH
(GU3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIMPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEIICHUs PacdyE€THBIX U KaueCTBEHHBIX
3a]1a4, [JIaH BBITOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIupsATh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

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

OLIEHWBATh IPUOOPETEHHBIN OIIBIT,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAHMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/J€Th HABbIKAMU  [O3HABATENbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pEIICHNUS;

yMETh OILIGHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpPU aHAKW3e pPe3yJIbTaToB
NesTEIbHOCTH;

OPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX TIpU aHalu3e pe3yJbTaToB
NeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce nocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS MIPOTPAMMBI T10
buszuke UIE  ypoOBHS CpeAHEero oOmero ooOpa3oBaHus |y  0OydaromuXcs
COBEPILIEHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, Ipeanoararonmn
C()OPMUPOBAHHOCTD:



CaMOCO3HaHMs, BKIIOYAIOIEr0 CIIOCOOHOCTh ITOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIEHBIM U3MECHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIieXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAOIIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJIBLHOE COCTOSHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHWU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCNICH:
MaTepHaibHas TOYKa, MUHEPIMaIbHas CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
UJICAJIBHBIN Ia3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a]1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TECOPUM CTPOEHMs BEIECTBA U
AIEKTPOANHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE TMAJCHHUE TeJl, JBUKEHHE MO OKPY>KHOCTH, WHEPLHS, B3aUMOJICHCTBUE
Ten, nuddysusi, OPpOyHOBCKOE JIBUIKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAILIM3AUUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHUS Tra3a MPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBSA3b MEXIYy NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOoLeccax, dJIEKTPU3aLHus Ted,
B3aUMO/JICCTBUE 3aPSI0B;

OMKCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIONB3YS (DU3MUYECKUE BEITUYMHBI:
KOOpAMHATA, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIa,
MMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTCHUHAIbHAS JHEPIUs, MEXaHW4YECKas
paboTa, MeXaHM4YecKass MOIIHOCTb; NPH ONUCAHWM NPABUIBHO TPAKTOBATH
(GU3UYECKUl CMBICT HCIOJB3YeMbIX BEIHYMH, WX OO0O3HAYCHHUS W €IWHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE NAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYNHAMU;



ONMUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKEHUSI MOJICKYJ, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOO (PUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
o0O3HAUEHUsS W CAWHMIIBI, HAXOAuTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(buU3MYECKyI0 BEIMUHUHY C IPYTUMH BEJIUUYMHAM;

OMUCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUECHMS] W EJIMHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JTaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUe
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUII PABHOMPABUS HMHEPLUHATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUYECKOW PHEPTUM TEIUIOBOTO JABUKEHUSI MOJICKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpw 3TOM pa3inyaTh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITBI ICUCTBUS MAIIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOIL30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYy10BaHUs1, TPOBOJIUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETTUYNH B BUJIC
Tabnwi u rpaduKoB, ACNIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000opy10BaHUS;



pemiath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (PHU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLICHHWBATH PEATbHOCTDH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCITI0JIb30BATh IIPH PEIICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPECTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISIpHOM WHGOpPMAIMK, TOJIYYEHHOM W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(POpMaIIHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CpeaE;

paboTarb B TpyMNNe C BBIIOJHEHUEM Pa3JMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYIIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMON MTPOOIEMBI.

K xonity o6yuenus B 11 kiacce nmpeiMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUIN 3apsij, JTy4Y CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PElIeHUH (PU3NYECKUX
3ajay;

pacro3HaBath (pu3nueckue sABJIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
IPOBOJAHUK C TOKOM U JBIKYIIMHCS 3apsii, 3JICKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3Qhext (poTodrddhexT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaAOAKTUBHOCTH;



OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHOJB3YS (DU3UYECKUE BEITHYMHBIL:
ANEKTPUYECKUN 3apsiji, CHJIA TOKA, JJICKTPUUECKOE HAIPSXKEHUE, DIEKTPUUECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrUs 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEd, MEepHoJ M YacToTa
KojebaHuii B KosieOaTeIbHOM KOHTYpe, 3apsii M CWiIa ToKa B IIpolecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYCHHS U EIAUHMIIBI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMH BETUUMHAMMY;

ONHUCHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M TPOLIECCHI, HCMOJIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAUCHHUS W EIUHUIILI, YKa3bIBaTh (DOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUMHBI;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3nuecKue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MapaIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3akOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocryiartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HANPABJICHHE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath npodiaeMy/3aaady v TUIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U ()OPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METObI OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMbBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI



MOJIYYCeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U TpaduKoB,
JienaTh BBIBOJIBI O PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyIOBaHUS;

pemaTh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJlauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIbI,
HEeoOXoauMble i €€ pelIeHHs, TPOBOJUTh PAaCUEThl U OICHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCITI0JIB30BATh [P PEILICHUH YYEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIPHOM HMH(GOPMALIMM, MOJYYEHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYyYaEMYIO HH(OpMALIUIO;

OOBSICHSITh TPUHLMIBI JEHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpA, B PAa3BUTUE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHus: 0€30MaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTatb B TpYyIIe C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAlUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAaHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoiunvecTBo yacoB

N HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl K I UIEKTPOHHRIC (LHPPOBHIC)
OHTPOJIbHbIE aKTHYecKue

n/n P porp Bceero p p o0pa3oBaTe/ibHbIE PeCypPChl

padoThI padoThI
Paznen 1. PUSUKA U METO/JIbI HAYYHOI'O ITO3HAHU S
11 ®usuka u METOJBI HAYYHOTO MO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo0.ru/7f41bf72
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Knnemaruka S https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlanawmxa ! https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
2.3  3aKoHBI COXpaHECHHUS B MEXaHHKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 | OcHOBBI MOJICKYJISIPHO-KUHETHIECKON TCOPHH 9 1 bubmorexa LOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OcHoBbI TepMO/MHAMHUKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperartHpie cocTosiHus BenecTBa. Da3oBwie 5 bubmuorexa [JOK
"~ | mepexojibl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 Snmextpoctatuia 10 1 https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIN 2neKTpUYeCKnid TOK. TOku B 12 1 1 bubnmoreka [JOK
"~ | pa3IMuHBIX cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazueny 22
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11 KJIACC

K
N HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI OﬂuquTI](m o 1 DUEKTPOHHEIC (HPPOBHIC)
n/n pasi porp Bcero OHTPOILHBIC | APAKTHACCKHIE o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsbI
Pazpnen 1. JIEKTPOAUHAMUKA
bub6nmoreka [IOK
1.1 MaruauTtHoe nose. DIeKTPOMarHuTHasE UHYKIUS 11 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1  MexaHUYeCKHE U JICKTPOMArHUTHBIC KOJICOaHUs 9 1 ﬁg&?ﬁ%f;;grouﬁf 41c97c
2.2 MexaHWYeCKHE U JICKTPOMATHUTHBIC BOJHBI 5 1 Eggﬁﬁ%fg;gﬁ}% A1c97¢
bu6nunorexa LIOK
2.3 | Oumaxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OcHOBHI cIEIMATHFHON TEOPUU OTHOCUTEITHLHOCTH 4 1 Egggﬁ%ﬁ;{;(&[ﬁ/}éf 41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DieMeHTbl KBAaHTOBOM ONTHUKH 6 Egggﬁ;ﬁ;{;gﬁa}é f41097¢
but6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.3 | Atommoe s1po S https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 15
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKHU
5.1 DrneMeHTH aCTPOHOMHUU U ACTPOPHUIUKU 7 1 Eggﬁ;&fgggﬁ}% 41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1  OO6GoOmaromiee MOBTOPECHHE 4 ﬁg&nﬁr?g;;ggﬁf 41097¢
Hroro o pazaeny 4

PezepBHOE Bpemst 3
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB
Ne Tema vDOKa K n Hara JIeKTPOHHBbIE HU(POBHIE
n/n yp Bcero OHTPOJBHBIC  1IpAKTHHICCKHE u3ydyeHusi 00pa3oBaTeibHbIE pecypcChl
padoThI padoThI
®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
1 1 03.09.24
METO/Ibl TO3HAHUS OKPYKAIOIIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOI i)a YHOM ch EHHIi MHpa, B 1 05.09.24 Bubmorexa HOK
P Hay P 'pa, o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTHU JII0IeH
MexaHu4ecKkoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO bubnuorexa [IOK
3 1 10.09.24
nBwxenusd. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 12.09.24 bubmmnoreka [HOK
JIBIKEHHUE T https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 17.09.24 bubmuoreka [IOK
JIBUKEHUE T https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majeHne. Y CKopeHue 1 19.09.24 bubmuoreka [IOK
¢BOOOIHOTO MAEHNUSA o https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe nBuxenue. /Iprmxenne bubmmoteka IIOK
7 . 1 24.09.24 :
MaTepHUAIbHON TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuaumn otHOocuTebHOCTH ["anues.
8 I/Il:le SHaHBHBIe CHUCTEMBI OTCUETa 1 26.09.24 Bubmorexa HOK
pu ’ R https://m.edsoo.ru/ffOc3be8
IlepBe1it 3akoH HproTOHA
Macca tena. Cuna. [puanun
9 CYINEpIO3UITUU CHJT BpTo I(1)171 3aKOH 1 01.10.24 bubmiorexa LIOK
ynep H ) pou o https://m.edsoo.ru/ffO0c3be8
HproToHa 117151 MaTepUAIbHOM TOYKH
Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
10 1 03.10.24
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
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3aKkoH BceMupHoro tsaroreHus. Cuna

bub6nmoreka [IOK

11 Toxectu. [lepBas kocmMudeckas 08.10.24 https://m.edsoo.ru/ff0c3d00

CKOPOCTh
bubnunoreka LIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 10.10.24 https://m.edsoo.ru/ff0c3e18
Cwiia tpenus. KoadduumeHt tpenus.

13 | Cuna ZEHpOTHBJIe}(Ibnqs)I Hupn IIBI/I)P;CGHI/II/I 15.10.24 Bubmiorexa LOK

https://m.edsoo.ru/ff0c3f76
Tesa B KUAKOCTU WJIH rase
[ToctynaTensHoe U BpaliareabHOe

14 | JBHKCHHC a0COJIIOTHO TBEPIOTO TEa. 171024 bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIO TEIa
HNMnynec MaTepuanbHOU TOYKH,

15 | CHCTEMbl MaTCPHABHBIX TOUEK. 221024 bubmmoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIyJIbca. PeakTHBHOE TBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast s3Heprusi MarepuaibHONR 24.10.24 bubmuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
ITorennmansHas 3HEPTHUs.

[ToTeHnuanbHas SHEPTUS YIPYTO
17 z[e(bopfmpOBaHHOﬁ rlfpymgmlil}.] 05.11.24 Bubmuorexa LIOK
https://m.edsoo.ru/ffOc461a
[MoTennmansHas 2HEprus Teia BOIU3U
MOBEPXHOCTU 3eMITH
[ToTeHnmanpHbIe U HEMOTEHIUAIBHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX
18 cunc I/ISMCHCEII/ICM MexaHqucIj(oﬁ 07.11.24 Bubmuorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpaHEHHUs MEXaHUYECKOU SHEPTUH
JlaboparopHas pabota «lccrnenoBanue
19  cBs3u pabOTHI CUITBI C U3MEHEHUEM 12.11.24

MEXaHMYECKOM SHEPruH Teja Ha



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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20

21

22

23

IIPUMEpE PacTSKEHHS] pE3UHOBOTO
KIyTay

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jubdysus

Xapaktep IBUKCHUS M B3aMMOICHCTBHS
YacTuI] BemecTBa. Moenu CTpOCHHS
ra30B, )KUJIKOCTEH M TBEPBIX T

Macca MOJICKYII. KommuectBo BCIICCTBA.

ITocrosnnas ABoraapo

14.11.24

19.11.24

21.11.24

26.11.24

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

25

TennoBoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

28.11.24

03.12.24

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

30

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIur
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
3aBUCHUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO razay
N3onporieccrl B uaeaaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue
BnyTtpeHHss dHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
cnocoOb! e€ n3meHenust. Koamaectro

05.12.24

10.12.24

12.12.24

17.12.24

19.12.24

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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TEIUIOTHI U paboTa. BHyTpeHHsIs SHEprUs
OJIHOATOMHOT'O UJCAJIILHOIO raza

bub6nmoreka [IOK
24.12.24

31 | Bumpi Temonepenatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTh BELIECTBA.

. H bu6nmoreka [IOK

32 | KonuyecTBO TEIUIOTHI MPH 26.12.24 ]

. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AauadaTHbIN mpoiecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK

33 09.01.25
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh mpo1ieccoB B MPUPOIE. bubmmoreka [JOK

34 o 14.01.25
BTopoii 3aKOH TEpMOJIMHAMUKHI https://m.edsoo0.ru/ff0c6230

35 [Mpunuun nevictus u KI1J TermoBoit 16.01.25 bu6nmoreka LIOK
MalluHbI o https://m.edso0.ru/ff0c600a

36 | Iuxx Kapno u ero KITJI 21.01.25

37 DKoJ0ru4ecKue npooIeMbl 93.01.95
TEIIO3HEPreTUKH
O6o6maromuit ypok «MonekymspHas bubmuoreka [IOK

38 28.01.25
¢dusuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme

bubmmoteka IIOK

39  «MonekynspHas ¢puznka. OCHOBBI 30.01.25 https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKID)

40 [TapooOpa3oBaHue U KOHIAEHCALIUS. 04.02.25 bubmuorexa [JOK
Hcnapenne u kuneHue o https://m.edso00.ru/ff0c63b6
AOcCoNIOTHAS 1 OTHOCHTEIIbHAS bubnuoreka [{OK

41 . 06.02.25 ,

BIIQXKHOCTh BO3yXa. HackleHnslii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmuorexa [IOK

42 11.02.25
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTePHUAIbI
[1naBrneHue u KpUCTAIIN3ALIUS.

43 | VYienpHas TEILIOTA IUIABIICHUS. 13.02.25 Brbmiorera [IOK

CyOnumarnus

https://m.edsoo.ru/ff0c6708
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bubnunoreka LIOK

18.02.2

44 | YpaBHEHHE TEILUIOBOTO OaslaHca 8.02.25 https://m.edsoo.ru/ff0c6820
DiexTpru3anus Tell. DIEKTPUUECKUN

45 | 3aps pIIBaL]ISI/I a DJICKT I/IIII;CKI/IX 20.02.25 Bubmiorexa LIOK

PAL. a p o https://m.edsoo.ru/ffOc6bcc
3apsiioB
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))JI HHOBOILHI/?KI/I 32112;))H COXpaHEHUs 25.02.25 bubmiorexa LIOK
YHp ’ P o https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsia
BsaumonelicTBue 3apsiioB. 3aKoH
47 K JIOHaI[TOIIGIIHHﬁ gnﬂem MYECKUU 27.02.25 bubmmorexa LIOK
4 ’ p o https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsxk€HHOCTB 2JIEKTPUYECKOTO TTOJIS.

48 [IpuHun cyneprno3unuu 04.03.95 bubnnorexa [JOK
AJIEKTPUYCCKUX ToJIeH. JImHIM T https://m.edsoo.ru/ffOc6df2
HANPSOKEHHOCTH

49 PaGora cui anexTpocTaTHuecKoro moJs. 06.03.25 bubmuoreka [IOK
ITorennuan. Pa3HOCTE MOTEHIINATIOB o https://m.edsoo.ru/ff0c6f00
I[TpOBOMHUKY U JUDJIEKTPUKH B

50 anpeKT I([)CTaTI/I‘IGI([JKOM noILe 11.03.25 bubmorexa LIOK

P ) o https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
N bubmmoteka IIOK

51  DnextpoémkocTs. KonneHcarop 13.03.25 https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD INIOCKOT'O

52 | xown egcaTo a. DHeprus 3apsHKEHHOI0 18.03.25 bubmiorexa LIOK

a pa. p p o https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 Ha6opaT"0pHa${ pabora I/I3Mepe'1‘me 20.03.95
AIEKTPOEMKOCTH KOHJICHCATOPA
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO

54 | ammapata, CTpyHHOTO TIPUHTEPA. 01.04.25

DJIeKTpOCTaTHYUECKAs 3allUTa.
3azeMIyIeHHE IIEKTPOIPUOOPOB



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conportusnenue. 3akon Oma jist
y4acTka Ienu

03.04.25

56

57

[NocnenoBarenpHOE, AapaLIEIbHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

0.5

08.04.25

10.04.25

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1715 IOJIHOM (3aMKHYTOI)
aneKkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas padora
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

15.04.25

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTPOHHAS TPOBOAUMOCTH TBEPIBIX
METAIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

17.04.25

60

61

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH, NX COOCTBEHHAs U
npuMecHas mpoBoAuMocThs. CBOMCTBa
p—n-nepexona. [lonynpoBogHNKOBBIE
puOOpbI

22.04.25

24.04.25

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B paCTBOpax U
pacIuiaBax dJIE€KTPOJIMTOB.
DIEKTPOIUTHYECKAs JUCCOLUALMS.
DneKTpoan3

29.04.25

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKUH TOK B ra3ax.
CamMocTosTenbHBIN U

06.05.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTENIbHBIN pa3psal. MonHus.
[Tnazma

DnekTpuueckue nprudopsl U yCTpocTBa

bu6nmoreka [IOK
64 U UX IpaKTUYECKOE MPUMEHEHHE. 1 13.05.25 https://m.edsoo.ru/ffOc86fc
[TpaBuiia TeXHUKH 0€30MaCHOCTH
65 O06006marmui ypok 1 15.05.25 bubmmoreka [JOK
«DNEKTPOAUHAMUKAY» o https://m.edsoo.ru/ff0c88be
KonTpomipHas padboTa mo Teme
«2nektpocraruka. [TocTosHHbBIN bubmmoreka [JOK
66 y 1 20.05.25 _
ANEKTPUYECKUM TOK. TOKM B pa3nu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
Pesepruelit ypok. KontponbHas pabota bubnnorexa [JOK
67- 1o Teme "DaekTpoauHaMuka" 1 20525 https://m.edsoo.ru/ff0c8c56
68  Pesepsuslil ypok. O600mAaOIMi yPOK o Bubmoreka [IOK
no teMam 10 kinacca https://m.edsoo.ru/ff0c8f6c
OBUIIEE KOJIMYECTBO YACOB I10 67

ITPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

Ne Tema vDOKa K 0 Hdara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero O TPOJIBHBIC  LIPAKTHHCCKHE u3ydeHusi 00pa3oBaTelibHbIE pecypchl
padoThI padoThI
[TocTostHHBIE MATHUTHI U X
B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK
1 o 1 04.09.24
Bexrop maruuTHON MHAYKUMU. JInHUN https://m.edsoo0.ru/ff0c9778
MarHUTHOM MHAYKIIMHU
MarnuTtHO€ 1oJie TPOBOJHUKA C TOKOM.
2 OmeIT OpcTena BS:HMoieﬁCTBHe 1 09.09.24 brbmiorera [IOK
p ' o https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHast pabora «3yuenue bubnnoreka [JOK
3 1 1 11.09.24
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JelicTBe MarHUTHOTIO MOJISI HA
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa.
4 HI;.6OpI2[lTOpHa$I pabora «I/Iccnez(ogaHHe 1 1 16.09.24 bubmorexa [JOK
. https://m.edsoo.ru/ff0c9acO
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»
elCTBHE MAarHUTHOTO TOJISI Ha
5 I[BI/I)K 10CSI 3aPSHKEHHYIO YacTH 1 18.09.24 Bubmzorexa LIOK
JIBIDRYTILY P Y 1y o https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnsl Jlopenia
OnekTpoMarHuTHas uHAykuus. [lotok
6 BEKTOPa MarHUTHOW UHIYKIUU. SZICV 1 23.09.24
MHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunn Papanest
7 JlaGopartopHas pabota «MccnenoBanue 1 1 25 09.24 bubnnoreka [JOK
SIBJICHUS DJICKTPOMArHuTHOM MHTYKIIUW T https://m.edsoo.ru/ffOcal50
NHaykTUBHOCTD. fIBIEHME
8 camouHaykuu. 3/]C caMOMHTyKIHH. 1 30.09.24 bu6mmorexa [IOK

DHeprus MarHUTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKLIUOHHAs I1e4b

02.10.24

10

11

12

O6o6mmarmuil ypok « MaraHuTHOE ToJe.
DJeKTpOMarHuTHAsE UHIYKIIHS

KonrponbHas pabora no reme
«MarautHoe 1nose. DJIeKTpOMarHuTHas
UHYKIUS

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
lMapmonunueckue konedanus. YpaBHeHUE
rapMOHUYECKUX KOJeOaHU.
[IpeBpanienue 3aepruu

07.10.24

09.10.24

14.10.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

14

JlabopaTtopHast pabora «HMcciaenoBanue
3aBUCHMOCTH TIEpHO/Ia MAJIbIX
KoJieOaHu# Tpy3a HAa HUTHU OT JIJIUHBI
HUTH U MacChl Tpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/ieabHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorus MexxJy MEXaHM4eCKHUMHU U
3JIEKTPOMArHUTHBIMU KOJe0aHUsIMU

16.10.24

21.10.24

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYype

23.10.24

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue 0 3aTyxarmux
KoseOaHusx. BeiHyXIeHHBIC
MeXxaHn4JecKHe Kojiebanus. Pe3oHanc.
BBIHy)K[[GHHLIe BHCKTpOMaFHI/ITHBIG
KoJIeOaHUs

06.11.24

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

17

[TepemennsbIi Tok. CUHyCOMAANBHBIN
MepEeMEHHBIN TOK. MOIITHOCTh

11..11.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

NIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOILEE 3HAYCHHUE CUJIBI TOKA U
HaIpsOKEHUs

18

Tpancdopmarop. [Iponssozactso,
nepeaaya U NoTpebiieHue MEKTPUIECKOM
SHEPruu

13.11.24

19

20

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE NIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTUHUI
3JeKTponepesad

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynpTypa ncnons3oBanus
AIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HHU

18.11.24

20.11.24

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

21

22

23

24

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacnpoCTpaHEeHUsI U AJIMHA BOJIHBIL.
ITonepeunble ¥ MPOIOJIBHBIE BOIHBI
3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka
DNEKTPOMAarHUTHBIE BOJIHBL, UX CBOMCTBA
u ckopocTb. [IIkana 351eKTpOMarHuTHBIX
BOJIH

[IpuHIMIIBI PaAUOCBA3U U TEIEBUICHUS.
Pa3Butue cpencts cBszu. Pagnonokarms

25.11.24

27.11.24

02.12.24

04.12.24

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

26

Kontponbnas pabora «Konebanus u
BOJIHBI»

[IpssMonMHENHOE pacpOCTpPaHEHHE
CBeTa B OAHOPOJHOM cpefe. TodeuHblid
HUCTOYHUK cBeTa. JIyd cBeTa

09.12.24

11.12.24

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS

N bubmuorexa [JOK
27 eta. I1 eHue u3oldpaxe 16.12.24
cBeTa. FIOCTPOCHHE H30DPAKCHIN B https://m.edsoo.ru/ffOcd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue cera. [lonHoe
28 Blf TpeHHee oTpakeHue. [IpenenbHblil 18.12.24 bubinorexa LIOK
yIp b P o https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJIHOTO BHYTPEHHETO OTPAXKCHUS
JlaboparopHas pabota «3mepenue bubnnoreka [HOK
29 23.12.24
MoKa3aTelisi MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenne n3o00pakeHuit B
30  nwmH3e. q)OpM}II)JIa TOHKOH JII;/IHSLI. 25.12.24 Erbmoreka [JOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 JIa6uopaTopHa;1 pa60T% «HccnenoBanue 13.01.95
CBOMCTB M300paKEHUH B JIMH32X)
Hucnepcus cera. CioxxHbIA COCTaB
32 Oenoro cBera. Lser. JlaboparopHas 15.01.25
pabota «HabmroieHre Aucepcuu CBeTay
Nntepdepenuus ceta. Audpaxius bubnnoreka [JOK
33 .. 20.01.25
cBeta. JlndbpakunoHHas peneéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. 99.01.25 bubnuoreka [IOK
[Tonstpusanus cBera o https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpUOOPHI M YCTPOICTBA U 27 01.25
YCIIOBHS MX 0€30MaCHOTO IPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHICCKOM
36 MI;X&HEKH. %OCTyﬂaTLI crenuaibHOI 29.01.25 brbmiorexa [IOK
https://m.edso0.ru/ff0cf862
TEOPUH OTHOCHTEILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
bu6mmorexa [IOK
! 03.02.25
3 3aMeJICHHE BPEMEHH H COKDAIICHHE https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 | ugactuisl. CBsI3b MacChl C SHEPTUEH H 05.02.25 Brbmorexa LIOK

HUMITYJIbCOM. DHEPTHUsl MOKOS

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
39 g 10.02.25 _
CIIelIMaIbHON TEOPUH OTHOCUTEIIbHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnmoreka [JOK
40 12.02.25
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UCCIIEIOBAHUE 17.02.25 bubnnoreka [HOK
dotoaddekra. OnbiTel A. I'. CTonerona o https://m.edsoo.ru/ffOcffc4
3akonHbl Ppororddexra. YpaBHEHUE
42 3ﬁHIHT€§Ha ;mq;)[(p(boroa(b(}[@)eKTa 19.02.25 Erbmoreka [JOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» horodddekra
43 Hasnenue cera. OnwiThl I1. H. 24.02.25 bubmuorexa [JOK
JlebeneBa. XumMudeckoe JICMCTBUE CBETA T https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTponucTBa u
44  TIPAKTHECKOE NPUMEHEHHE! 26.02.25
dboTo31eMEHT, GOTOIATUYMK, COTHEUHAS R
OaTapesi, CBeTOIMO]T
45 Pemenne 3a1a4 1mo Teme « DIEeMEHThI 03.03.25 bu6mmoreka [JOK
KBAHTOBOU ONTHKU T https://m.edso0.ru/ff0d0302
Mogens atoma Tomcona. OnBITHI
46 Pesg dopra 1Mo paccessHUIO 0-9aCTHI] 05.03.25 Bubmzorexa LIOK
poop P ) R https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
bu6mmoreka [JOK
10.03.25
47 Toctynate bopa https://m.edsoo.ru/ff0dOafa
Nznyyenne u normioiienre GOTOHOB MpU
48 11e eyxoz[e aToMa C O;Ii{oro (i)OBHSI b 12.03.25 brbmiorexa [IOK
p . yp R https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha JIpyroil. Buasl criekTpoB
Bonxosrie cBoiicTBa yacTHll. BomHBI 1e
Bpoitna. KopnyckynsspHO-BOIHOBOM bubnnoreka [JOK
49 17.03.25
nyanu3M. CIIOHTaHHOE U BBIHYKIECHHOE https://m.edsoo.ru/ff0d0ca8
U3JIyYeHue
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
50 | Pesepdopaa mo onpeneneHuo cocTaBa 19.03.25 Bubmzorexa LIOK

pPaairuOaKTUBHOI'O U3JIYYCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
u3aydeHus. Binsaue paanoakTHBHOCTH
Ha JKXUBBIC OpFaHI/I3MbI

31.06.25

52

53

54

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacnan. IIeKTPOHHBINA
Y TIO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITyYeHue

OHeprus CBA3U HYKIOHOB B SIIpE.
SInepHsle peakuuu. S nepHbI peakTop.
[TpobGnemsbl, NepCHeKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
SHEPreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
O3UTpoHa. MEeTO Il HAOIIOICHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHUII.
Kpyruslii ctonn «@yH1aMeHTaIbHbIE
B3anmoeiicTeus. EquHCTBO (hmznueckoi
KapTUHBI MUPa»

02.04.25

07.04.25

09.04.25

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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

55

OTanbl pa3BUTHS ACTPOHOMUH.
IIpuknagHoe 1 MUPOBO33PEHYECKOE
3HaueHue acTpoHOMUU. Bua 3B€31HOTO
HebOa. Co3Be3ausi, spKue 3BE3bl,
IJIAHETHI, UX BUAUMOE JIBUIKEHHE.
CoJiHeUHas cucrema

14.04.25

56

57

Connue. ConHeuHast aKTUBHOCT.
Wcrounuk sneprun CoisHua U 3BE31

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3BI TIIaBHOM ITOCIIEAOBATEIIFHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 1.
CoBpeMEHHbIE MPEJICTABICHUS O
HpOI/ICXO)KI[GHI/II/I M 3BOJIIOIINHU COJIHLIa 148
3BE3

16.04.25

21.04.25



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

60
61

Muneunsiii [Iyte — Hama ['anakTuxa.
IMonoxxenue u nrxenue CoyIHIIA B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax TaJaKTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
n3JIydyeHne. MerarajiakTuka
Hepemennsie mpo01eMbl aCTpPOHOMHUHT

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPUIUKU»

23.04.25

28.04.25

30.04.25

05.05.25

62

O6o6maromuii ypox. Pois ¢pusuku n
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax esaTeIbHOCTH
YyeJioBeKa

07.05.25

63

64

O6o6marmuii ypok. Pons u Mmecto
(GU3KMKN U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOUN KapTHHE MUpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
Teopuu B (POPMUPOBAHUU
npeJcTaBiIeHuit 0 GU3NYECKO KapTHUHE
MHpa

12.05.25

14.05.25

65

66-

68

O6o06matomuii ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe moste.
DIIEKTpOMarHuTHasl MHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMAJIbHOM TEOPUU OTHOCUTEIBHOCTH

Pesepnniii ypok. KBantoBas ¢usuka.
DNEMEHTHI aCTPOHOMUU U acTpohU3UKU

19.05.25

21.05.25

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



