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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaAMpaBleHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOYy4EHHMs, a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBsA3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpenenstoTcsi OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHEr0 00IIero oOpa3oBaHus, IIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e colepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNeNsieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE ECTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (opMUpOBaHME yMEHUN NPUMEHATh HAY4YHBI MeETO.
MO3HAHUS TP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 411 ypoBHS CpeHETo 0011ero 00pa3oBaHusl IOJI0KEH
PO UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 NOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TOJX0A B Kypce (PH3UKU peanu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PaloT.
Bolenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU 00pa30BaTebHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECcTeunBaeTcsi OBJAJCHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yeisieTcs pEIIeHNI0 PaCUETHRIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK W HHTETPUPYs 3HAHUA W3
pa3HbIX pa3nesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKAIOIIEH
KU3HH, TpeOyronue BBIOOpAa (HU3UYECKOW MOACNU IS CUTYyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HU3MKKU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JeMmoHCTpanoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISTFOTCS:

e (opMmupoBaHHE WHTEpeca M CTpEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3y4yeHHUsI OCHOB
CTpOCHHMsSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyecKrX 3HAHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne ITUX Lene 00ecreuynBaeTCsl pelieHHeM CIEeIYIONINX 3a1ad B

npolecce u3ydeHus Kypca GU3NKN Ha YpPOBHE CPEHEro 001Iero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHME CMIOCOOOB peUICHUS pa3IMYHbIX 3a7a4 C SBHO 3a/JaHHOM
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B He/el0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JEIAaeT BBIOOP
pOBeNEeHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BukeHne MaTeprualibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W MPAKTUUYECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habmionenue ABMKEHHs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunsl Tpenus (moxosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHHU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [loTeHIManbHAas SHEPTUs Tea BOJINU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHWE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TermioTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yUYCHHUE. Y IeJbHAsl TeIUIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  EUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Ko3p@uIMeHT moie3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ uiMeHT Mmojae3Horo
JNEUCTBUSL. DKOJIOTMUYECKUE MPOOIEeMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE MPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnpIT N0 a1MabaTHOMY paCUIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayumM3aius. Y AenbHas TerioTa miaBienus. Cyoaumanus.

YpaBHeHUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIEHUS KPUCTAJUIMUECKOTO BEIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pa3znen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DISKTPUUECKUil 3apsal. [[Ba BU1a 3JIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKHM, JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKUN 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHnumn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctatTudeckoro nojs. [lorennuan. PazHocTs moTeHIMAIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJBUKYIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne ammexTpoimsza.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBsSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Quuueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIUTHYECKAs  JAMCCOLMALNSA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoeiiCTBHE IOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMI Cyneprno3ny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHM I1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN HHAYKIUA
MarHUTHOIO TOJI JUIMHHOTO MPSMOrO IMPOBOJHUKA W 3aMKHYTOIO KOJBLEBOTO
MIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BHoKeHUE 3apsKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabota cuibl Jlopenua.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHHME CAaMOMHIYKLUMU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcCTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, 3JEKTPOMArHHUTHI, AIIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast cucrema. CBoOOAHBIE  MEXAaHHYECKHE  KOJ€OaHWUS.
["apmonnyeckue konebanus. [lepuona, wacrtora, amrmumryga u ($aza KoieOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy rapMOHUYECKUX KOJICOaHMSIX.

KonebarenbHbiit kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMoOCIEOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIEMN U3 NIOCIE0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u iudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOspu3aius, nudpakius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, nudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U oNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBue HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moienb CBETOBOA.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TosyueHue criekTpa ¢ TOMOIIBIO PU3MBI.

[Tomy4yeHue cnexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

HaOnronenue noyisipusanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaresis npesioMJIEHNs CTEKIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpAICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIIITUBUCTCKOM YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (OTOHA C €T0 YACTOTOM. JHEPTHUS
U UMIyJbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmreitHa 1y Gportordpdekra. «KpacHas rpaHuna»

dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dheKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Ilocrymarel bopa. M3nydenuwe wu morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YPOBHEW 3HEPTUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOViCcTBA yacTull. BosHsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anbbda-pacnag. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOoMuUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
NIBHOKEHHUE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM TMOCJIEAOBATEIILHOCTU. BHYTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALIUYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTUNICCKON PEeETKH, CIEKTPATbHBIA aHATHN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUraTeNlb, WHIAYKIIMOHHAs I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npenmera «Dusukay» NT0KHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKU O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax I'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyme mpodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOILIECCE
U3Yy4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIAEA0BATENbCKYIO IEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMBbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU TOHITHUSMU M METOJAMHU
busznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM e TeNIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W OSTUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUS B pas3dMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISAITH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIHHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIYTBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAHIBI B OOIITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITHh TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEIOYTCHHUI;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JIaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3YJIbTaATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy 0O0Yy4YaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TIEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONM HAay4YyHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHMS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U



ANEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE IBUKECHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJECHCAIMs, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTONB3Yyd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSI JHEpPrusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUeCKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIsA, MOTEHIIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIb3Ys (PU3NUeCcKue
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIUIOBOTO JIBUKECHUS MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
INEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIMH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJTYYCHHON 3aBUCUMOCTH (DM3UUECKUX BEJIMYUH B BUJIE
TaOIUIl U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM HUCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOMU
JESTEIIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
00opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMIIEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue SABICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAaIIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOH WHGOPMALMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIydaeMyt0o HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHnu ¢ TpUdOpaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeeisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOILECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3Ysd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJe, MepuoJ M 4YacToTra
KojeOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPH OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS W EAUHUIIBI, YKa3bIBaTh
(b opMyJIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUMHAMY,

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUOJI TIOJypaciajia, SHEPIHs CBsI3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajieibHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia pororddexra,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHUSI MMIYJIbCa, 3aKOH COXPAHCHMUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCcCOBOIO 4uCia, moctynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300pa)KEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIr0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3MUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
W3MEPEHUI: TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THple 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 33/1auu
BEIOMPATHh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXoaUMbIe i €€ PEIIeHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIyYeHHOTO 3HAUeHUS (PU3UUECKOU BEIMYUHBI,



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH U1l TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30IaCHOI0 UCIOJIb30BAaHUS B IIOBCETHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieyueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CPEaE;

paboTaTh B TIpyHme C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TO3HAHUS 2 bubmorexa HOK
' AR HEYE https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHu4ecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuotexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckue U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngj;;f;;gﬁ}; £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunrbie MeT(})]K bl HO?I»)HapHI/ISI 1 bubmorexa LIOK
v 8 04.09.2024 = https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUPA, B 05.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, 11.09.2024  https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JBHOKCHHE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JIBUKEHUE 18.09.2024  https://m.edsoo.ru/ff0c372¢

6 CBoOomHOe maieHue. Y CKopeHue 1 but6mmorekxa [IOK
C¢BOOOIHOTO ITaIEHUSA 19.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 JIBmykeHne MaTepruallbHOM TOUYKH I10 1 bubmorexa [IOK

P 25.09.2024  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanunes. UHepumanbHble CHCTEMBI bubmorexa OK
- HCPHT 26.09.2024  https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
9 CyHepIo3uInu cril. Bropoil 3akoH bubnmorexa HOK
JHep - DTOPOH 02.10.2024  https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHOW TOYKH
3akoH BceMupHoro tsaroreHus. Cuna
10 TspkecTd. IlepBas kocMuueckas bubmorexa HOK
P 03.10.2024 @ https://m.edsoo.ru/ff0c3d00
CKOPOCTH

1 Tpernii 3akoH HproToHa 1151 bubnuoreka [IOK
MaTEepUAIBHBIX TOYEK 09.10.2024 | https://m.edsoo.ru/ff0c3be8

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tela 10.10.2024 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHust. Cuita COITPOTUBIIEHUS IPU bubmmnoreka HOK
JBIKEHUH Tela B )KUIKOCTH UJIU 16.10.2024 = https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTelIbHOE

14 JBUKEHHE a0COMIOTHO TBEPIOTO bu6mmoteka IIOK
Terma. MoMeHT cuibl. 11medo cumbl. 17.10.2024 = https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPIOTO Tea
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2024 = https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHHE

16 Pabora 1 MOIIIHOCTE CHJIEL. bubnunoreka LIOK
Kunernueckas sneprus 24.10.2024 = https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[ToreHunanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

[ToTeHumansHbIe U
HernoTeHlIUaNbHble CHIIbl. CBA3b
pabOTHl HEMOTEHINAIBHBIX CHII C
MU3MEHEHHEM MEXaHUYECKOU
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHHsI MEXaHUYECKON SHEPTUH

JlaGopatopHas pabota Nel
«HMccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

JlaGopatopHas pabora ;2
«HccnenoBanue cBsi3u pabOTHI CHITBI
C UBMEHEHHEM MEXaHUYECKOU
SHEPTHH TeJla Ha IPUMEPE
PACTSIKEHUST PE3UHOBOTO KI'yTa»
KonTtponpHas padora Nel mo teme

«Kunemaruka. JlnHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE

06.11.2024

07.11.2024

13.11.2024

14.11.2024

20.11.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bubnunotexa LIOK
https://m.edsoo.ru/ff0c4b74

22

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

21.11.2024

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




23

24

Teopuu. bpoyHOBCKOE JBUKEHUE.
Auddysus

XapakTep JBUKCHUS U

B3 aHMOHCﬁCTBHH qacTull BCIICCTBA.

Monenu cTpoeHus ra3os,
KUAKOCTEH U TBEPIBIX TET

Macca monekyn. Konuuectso
BeniectBa. [locrosinnas ABoraapo

27.11.2024

28.11.2024

25

26

27

28

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[ITxana remnepatyp Llenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOGcomoTHas TeMIieparypa Kak Mepa

CpeaHel KHHETUYECKOM SHEPIuun
JIBU)KEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

04.12.2024

05.12.2024

11.12.2024

12.12.2024

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOc51 1e

29

JlabopaTtopHnast pabota No3
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

18.12.2024

30

31

W3omporneccsl B uA€anbHOM rasze u
uX rpaduueckoe npeacTaBieHue
BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.

19.12.2024

25.12.2024

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

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




KonngecTBo TemioTsl U padora.
BnytpeHnHss sHeprus
OJIHOATOMHOT'O MI€aIbHOIO ra3a

32 Bunp! Temonepegaun bubmorexa [IOK
A pea 26.12.2024 = https://m.edsoo.ru/ff0c5¢36
VY ienpHas TEIIIOEMKOCTh BEILIECTBA.

13 KonuuecTBo TemoTH npu bubmmoreka [JOK
Terionepenaye. AnuabaTHBIN 08.01.2025  https://m.edsoo.ru/ff0c5¢36
nporecc

34 [IepBblil 3aKOH TEPMOAMHAMUKH U bubnuoreka [IOK
€ro MPUMEHEHHE K U30Ipolieccam 09.01.2025 |  https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs mporieccoB B

35 npupoae. Bropoii 3akon bubmorera [IOK

PHPOAE. P 15.01.2025  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN

36 [Tpunnun aeiicteus n KITJ{ bubmmoteka IIOK
TEIUIOBOW MallluHbI 16.01.2025  https://m.edsoo.ru/ff0c600a

37 K KIT
Hutor Kapro u ero K11 22.01.2025

18 DKoJoruyeckue mpoodaemMbl
TETJIOOHEPTETUKH 23.01.2025
O06o06mmaromuit ypok

39 «MOHI:K HI: HaZp ¢uznka. OCHOBBI Bubmmorexa [IOK

Y ' 29.01.2025  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponbhas pabota no teme Ne
40 2«MonekynspHas (pusznka. OCHOBBI Bubnmorexa [IOK
P ’ 30.01.2025  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

A1 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK

Hcnapenue u KureHue 05.02.2025 @ https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAS 1 OTHOCHTEILHAS

42 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubnmorexa HOK
ap yH: 06.02.2025  https:/m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
amopdHbIe Teaa. AHU30TPOITHS
. bu6nmmorexa [IOK
43 CBOWCTB KpuCTaIOB. JKuakue
12.02.2025 = https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[TnaBiaeHue U KpUCTATA3AITHS.
bubnuoreka [{OK
44 YaenwHas TemnoTa IJaBJIeHUs.
13.02.2025  https://m.edsoo.ru/ff0c6708
Cyb6numarnus
45 YpaBHeHHe TEII0BOroO OanaHca bubmorexa [IOK
19.02.2025  https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DINeKTPUIECKUN
46 3apsia. JIBa BUjIa DIEKTPUIECKUX Bubmuorexa LIOK
) 20.02.2025 = https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOHUKY, TUAIEKTPUKHU U
47 H(I))J'I OBOJHUKH 3aK§H bubnuorexa [IOK
yip ] 26.02.2025 @ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS SIEKTPUUECKOTO 3apsia
BsaumonericTBue 3apsiioB. 3aKoH
48 Kynona. ToueuHslii anekTpuuecKuii bubmorexa HOK
. 27.02.2025 | https://m.edsoo.ru/ff0c6ced
3apsia
Harpsx€HHOCTB 3JIEKTPUYECKOTO
49 nosist. [IpuHnMn cynepno3suuuu bu6muoreka [JOK
ANEKTPUUECKHUX ToneH. JInnun 05.03.2025 | https://m.edsoo.ru/ff0c6df2

HaIPSHKEHHOCTH




50

51

52

PaboTa cui1 31eKTpOoCTaTHUeCKOTro
noiia. [Torennman. PasHocts
IIOTCHIINAJIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'ICKTpI/ILIeCKaH ITPOHUIIAEMOCTD

OnektpoéMkocTb. Konnencarop

06.03.2025

12.03.2025

13.03.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6£f00

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

53

54

55

56

57

DIEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOTO KOHIEHCAaTopa

JlaboparopHas pabota Ned
"Nzmepenue 2eKTpoEMKOCTH
KOHJIeHcaTopa"

IIpuHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKTpocTaTHUecKast 3alluTa.
3a3eMiieHre AIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymiectBoBanus. [I0CTOSAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenosarenvHoOE, MapaienbHOE,
CMEIIaHHOE COEANHEHNE
npoBoAHKKOB. JlaboparopHas
pabota Ne5 «3yueHne cMenmaHHOTO
COEIMHEHUS PE3UCTOPOB)»

0.5

19.03.2025

20.03.2025

02.04.2025

03.04.2025

09.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74£0




58

59

60

61

Pabota u moutHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

3akoH Oma 11 HOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
KopoTkoe 3ambikanue.
JlaGopaTtopHnast pabota Ne 6
«M3mepenne J/1C uctounuka Toka
Y €r0 BHYTPEHHETO COMPOTUBIICHUS

DJIeKTpOHHAas IPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBJICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

10.04.2025

16.04.2025

17.04.2025

23.04.2025

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

62

[TonynpoBoaHHKH, UX COOCTBEHHAS
Y TIpUMECHAs TPOBOIUMOCT.
CaoiicTBa p—n-nepexoa.
[TomympoBOIHUKOBBIE TPUOOPHI

24.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

63

DIIEKTPUYECKUI TOK B pPACTBOpax U
pacIuIaBax dJI€KTPOIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DneKTpoan3

30.04.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITeNIbHBIN U
HECAMOCTOSITEILHBIN pa3psl.
Monnus. [Inazma

07.05.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

65

DNIeKTpUUYECKHe MPUOOPHI 1
YCTPOHCTBA U X PAKTUIECKOE

08.05.2025

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




npuMeHeHue. [1paBuiia TeXHUKH
0€e30I1aCHOCTH

KoHnTtponbHas padota mo teme Ne3

«nekTpocratuka. [locTostHHBIN
3NeKTpUYeCKUil ToK. Toku B

66 A3JIMYHBIX CPEeaax» 1 bubmorexa HOK
P . pedt 14.05.2025 | https://m.edsoo.ru/ff0c8a8a
/Beepoccwuiickast mpoBepoOvHast
pabota npu MpoBEACHUHN HA
OyMa)XHOM HOCHUTEJIE
67 O6o06maromuit ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMUKA)» 15.05.2025 @ https://m.edsoo.ru/ff0c88be
68 O6o6maromuii ypok mo temam 10 | bubmmoreka [JOK
KJiacca 22.05.2025 | https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX

| B3auMO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIAYKIUU. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e 1oJie MPOBOIHUKA C

) TokOoM. OnBIT DpcTena. | bubnuorexa [JOK
B3anmoneiicTBre MPOBOTHUKOB C 05.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padota Nel

3 «M3yueHne MarHuTHOTO MoJIs 1 1 bubmmorexa [TOK

10.09.2024 = https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota Ne2 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA 12.09.2024 = https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsXKEHHYIO 1 bubmuoreka [IOK
yactuny. Cuna Jlopenma. PaGora 17.09.2024 = https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DINIEKTpOMarHuTHasE MHYKIUSI. 1
IToTOoK BEKTOpa MarHUTHOM 19.09.2024




uHaykuuu. 3J1C uHIyKuuu. 3aKoH
AJIIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopnast pabota No3

7 «Hccnenosanue sIBJICHUS Bubmiorexa LIOK
. 24.09.2024  https://m.edsoo.ru/ffOcal50
3JICKTPOMArHUTHOW WHTYKITAW
NuaykTuBHOCTB. SIBIEHUE
camounayknuu. DJ1C
8 CaMOI/IHL[yKI_II/II/I 956 Tus Brommozexa [OK
4 ) p 26.09.2024  https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISI KATyIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHu4eckue ycTpomucTBa U ux
MPUMEHEHHUE: TOCTOSIHHBIE
9 MarHHTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJBUTATENb, YCKOPUTEIN 01.10.2024
9JIeMEHTaPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
Oo6o61maromuit ypok «MarautHoe
10 nomae. DIEKT Ol\/Iy:FHI/ITHaSI Brbmmozexa [IOK
' P 03.10.2024  https://m.edsoo.ru/ff0cab82
UHIYKIIHSD
Kontponbras padota mo teme Nel
11 «MaruuTtHoe 1noJie Brbmuotexa [IOK
' 15.10.2024 = https://m.edsoo.ru/ffO0cad58
DNEeKTpOMarHUTHAST WHYKIIHS
CB00OOIHBIE MEXAaHNYECKHE
kosebanus. 'apmMoHnyeckue
12 KoJieOaHus. YpaBHEHUE Brbmuotexa IOK
7P 17.10.2024 = https://m.edsoo.ru/ffOcaf06

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue suepruu




13

JlaGopaTopHnas pabota Ne4
«HccnenoBaHue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHH rpy3a
HA HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

22.10.2024

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

24.10.2024

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

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IIepeMeHHBIH TOK.
CuHycongaibHbII IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTATYTHOE U JEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA U HANPSHKEHUS
Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUHU

05.11.2024

07.11.2024

12.11.2024

14.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

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

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

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

19.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 K
yIbTypa UCIOIb30BAHUS ) 21.11.2024
3JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHnueckue BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 gKo pOCTBp acrpocT aII){erI;I u bubmorexa HOK
P pactipoctp 26.11.2024  https://m.edsoo.ru/ff0cca54
JuinHa BONHEL [lonepeynsie u
MIPOJIOJIbHBIE BOJTHBI
” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa 28.11.2024  https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U cKopocTs. [Ikana bubmorexa HOK
P ' 03.12.2024  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIB paIUOCBS3U U
24 .P
teneBuaeHus. Pazsurue cpencts 05.12.2004
cBs3U. Pagnonokamus
)5 KonTtponbHas padora Ne2 bubmuorexa [IOK
«Konebanus v BOIHBI» 10.12.2024 = https://m.edsoo.ru/ffOcc6f8
[IpamonuHEHOE pacIpOCTPaHEHNE
26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd 12.12.2024 | https://m.edsoo.ru/ff0cd350

CBCTa




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpakeHus csera. [loctpoeHue bubmmorexa [TOK
P . P 17.12.2024 | https://m.edsoo.ru/ff0cd4e0
n300pakeHMid B TUIOCKOM 3epKajie
IIpenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOIHOTO 19.12.2024 = https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
JlaboparopHuas pabota Ne5
29 «3mepenue nokasarens bubmorexa LHOK
P 24.12.2024  https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [locTpoenue nzodpaxenuit
30 B i1H3e. DopMyJia TOHKOMN JIMH3BI bubmorexa LHOK
' ' 26.12.2024 | https://m.edsoo.ru/ffOcddle
VYBenuueHue T1MH3bI
JlabopaTtopHnast pabota Ne6
31 MccnenoBanue cBoic
(HIETTIAIOBATIIE CROHETD 09.01.2025
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxXHbIA COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabota Ne7 «Habnronenue 14.01.2025
JUCIIEPCUU CBETa»
3 WnTepdepennus cera. Judpakuus bubmuorexa [IOK
cBeta. [{udpakiuonnas pemeérka 16.01.2025 = https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
Ilomapuszanus ceera 21.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudopsl U
35 CTPOMCTBA U YCIJIO
YCTPOMCTBA U YCIIOBUS UX 73.01.2005

0e30macHOTO IPUMEHEHUS




['panutbl TpUMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.

bu6mmoreka [IOK

36
[TocTynartel cienuanbHOM TEOPUU 28.01.2025  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTETBHOCTh
37 OTHOBPEMEHHOCTH. 3aMeqJICHIE Bubmaorexa ITOK
P ] 30.01.2025  https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE ITTUHBI
DHeprus U UMIYJbC
18 peNSITUBUCTCKOM yacTulbl. CBs3b bubnuorexa [JOK
MAacChl C SHEPTUEH U UMILYJIbCOM. 04.02.2025  https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KontponpsHas padora Ne3 «Omnrtuka.
39 OcHOBBI cIENMANIBHON TeopUn bubmmorexa [OK
P 06.02.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®otonsl. opmyiia [1nanka. bubnnorexka [JOK
DHeprus U UMIyJIbC POoTOHA 11.02.2025 = https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Bu6 [IOK
uOIMoTeKa
41 otoaddexra. O A.T.
Porooperra. Onbrs! 13.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorpdexra. YpaBHeHUE
. (? o P bubnmoreka [JOK
42 OuHmreitHa i porodddexra.
18.02.2025 = https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
Hanenne ceera. OnbiTol I1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmorexa [OK
' 20.02.2025  https:/m.edsoo.ru/ff0d04a6
cBeTa
m TexHuueckre ycTpoucTBa u
MPaKTUYECKOe TPUMEHEHHE: 25.02.2025




dboTodneMeHT, GOTOATIHK,
CoJTHEYHas OaTapesi, CBETO IO/

Penrenue 3amad mo reme

bubmuoreka [JOK

45 «NEeMEHThI KBAHTOBOM ONTHUKHU» 27.02.2025  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna no paccestuuio o- bubmumoreka [IOK
yactull. [lnanerapuas moens 04.03.2025 = https://m.edsoo.ru/ff0d091a
aToma

bubmuorexa [JOK

47 Hocrynatet bopa 06.03.2025  https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHue GOTOHOB

48 IIPH TIEPEX0JI€ aTOMa C OJIHOTO bubmuorexa [JOK
YPOBHS SHEPTUH Ha Apyroi. Bubl 11.03.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoxHoBBIE CBOMCTBA YaCTHII.

Bomnsl ne bpoinns.
49 KopnyckynsspHO-BOITHOBOM bubmmorexa [TOK
13.03.2025  https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmoreka [JOK
ONPEIEIEHUIO COCTaBA 18.03.2025 = https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3JTYICHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Biusuaue
pazoOaKTUBHOCTH Ha KUBBIE 20.03.2025

OpraHU3MBbl




52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

DHeprus CBS3U HYKJIOHOB B SIpE.
Snepubie peakuuu. AnepHblid
peakrop. [Ipo6iieMbl, TEPCIIEKTHBBI,
IKOJIOTHYECKUE aCTICKTHI SICPHOMN
OHEPIeTHKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToab!
HAOJII0JIEHUS ¥ perucTpaluu
aJIeMEHTapHbIX YacTtull. Kpyribii
cron «DyH1aMeHTaIbHbIE
B3auMoJiercTBUA. EnUHCTBO
(bu3nUecKoil KapTHHBI MUPa»

01.04.2025

03.04.2025

08.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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

55

DTanel PasBUTHUA aCTPOHOMUHU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4eHHE ACTPOHOMMH. Buj
3BE€3qHOrO Heba. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nerxkeHue. CoaHeuHas CUCTEMA

10.04.2025

56

57

Comrne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CosHIa U 3BE31T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0BATENBHOCTH. BHYTpeHHEE
cTtpoenue 38€371. CoBpeMeHHbIE

15.04.2025

17.04.2025




58

59

60

MPEJICTABICHUS O IPOUCXO0XKICHUU
u 3Boaronuu CoJHIa U 3BE3]T

Mineunsiii [lyte — Hamma
INanaktuka. [Tonoxenue u
nemxenne Comana B ['amakTuke.
INanaktuku. YEpHBIE IBIPHI B SApax
TaJaKTUK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonbioro B3pbIBa.
PenukToBoO€ U3inydyeHue.
MertaranakTuka

Hepemmennsie mpodiembl
aCTPOHOMHH

22.04.2025

24.04.2025

29.04.2025

61

62

KonTposabHnas pabora Ne4
«IIeMEHTHI aCTPOHOMMH U
acTpoPU3UKM»

Ob6o6maromuit ypok. Ponb puzuku
¥ aCTPOHOMHUH B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NeaTeTbHOCTH
YeroBeKa

06.05.2025

06.05.2025

63

64

O6o6maromuii ypok. Pons u Mmecto
(GU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

O6o6maromuii ypok. Ponb
¢du3nveckoil Teopun B
(GbopMUpOBaHNY MTPECTABICHHUH O
(bU3UIECKON KapTHHE MUpPA

08.05.2025

13.05.2025




65

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJACTABICHUI O IPUPOJE

15.05.2025

66

67

MarsuuTtHoe noiJie.
DNeKTpOMarHuTHasE UHIYKITUS

Onruka. OCHOBEBI cieIUaIbHON
TEOPHH OTHOCUTEIBHOCTH

20.05.2025

22.05.2025

68

KBanToBas (usuka. 1eMeHThI
ACTPOHOMHUHU U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

23.05.2025

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







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdpentreBoit H.A., AkunonepHoe obiiectBo «M31aTE€IbCTBO
«IIpocsemenue»

» ®usuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Taneoparies FO.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

@uzuka. 10 -11 xnace. Kaura mnsa yuurens C.B.I'pomos

«MeTtoapl perienus puznueckux 3amau». 10-11 knaccel. ABT. 3opun H.I.
®uszuka .CoopHuk 3aaa4 A.Il. PeimkeBuu

" 1000 3amau ¢ orBeTamu U pemenusMu" Jemugosa M.1O

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://m.edsoo.ru

http://school-collection.edu.ru/

https://phys-ege.sdamgia.ru/
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