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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHsI, a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh pEah3alMi MEXIPEIMETHbIX CBsA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1eNH U3yuyeHus: (U3UKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ysnbTaThl OCBOGHHUS Kypca (PHU3UMKUA: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHs..

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHaX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHM B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHHS KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuyenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyarouuxcs, B (OpMUPOBaHME YMEHHH NPUMEHSATh HAYYHBIA METOJ
MO3HAHUS [P BBINOJHEHUN UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHOBY Kypca pusuku 11 ypOBHS CpEIHETO 001Iero 00pa3oBaHUsI TOJIOKEH
pAA MW, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢usnyeckux Teopuil. BemymuMm B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 53KOJOTMYECKHMM Ipo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO- e TENbHOCTHBIN TOJIX0/ B Kypce (DM3MKU pealn3yeTcsl MpPexie
BCEro 3a CYET OpPraHu3alliU 3KCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIMXcs.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIIAETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHamleHusl kabunera (usuku. [lpu
3TOM oOecreunBaeTcsl OBJaJeHUE OOYyYalolMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe yIeisieTcsl PEIICHUI0 PACUETHBIX M KAUeCTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nUeckol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U UHTETrpUpys 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIIEH
KU3HU, TpeOyiomre BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBum ¢ TpedoBanusiMu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oopa3oBaHUsl JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HU3MKHU JAOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 0O0OpyIOBaHME [Js BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMmoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI ~M3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTrcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0OECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSL JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpHUii.

OCHOBHBIMH TIEJIIMH U3y4CHUS PU3UKH B 00111eM 00pa30BAHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3yueHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHAAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHne ITUX Ienei 00ecreunBaeTCsl pelieHHeM CIIeIyIONNX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e MpuOOpETEHNE CUCTEMBI 3HAaHUH 00 OOITNX PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONINX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMI JJIS Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[lenn m 3amaunm y4eOHOro mnpeaMera COOTBETCTBYIOT MLEJSIM M 3ajadaMm
BocnuTaHus B 1mkoise. Coaepkanue yueOHOro npeaMera CiocoOCTBYET Pa3BUTHUIO
KJIFOUEBBIX KOMIIETEHIMH YYEHUKOB, YyKa3aHHBIX B paboueid mporpamme
BOCITUTaHUS.

Metoael 00ydyeHHMsT U OIEHKM 3HAHUN YUUTHIBAIOT WHJMBUIYaJbHBIC
OCOOEHHOCTH  y4YalllUXCi MW  CHOCOOCTBYIOT (DOPMUPOBAHHIO IEHHOCTHBIX
OpUEHTAlU, TPETyCMOTPEHHBIX B paboueil mporpaMMe BOCITUTAHUS.

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBaHHBIM, YYMTEIb JEJlaeT BBIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAJIBHBIX
O0COOCHHOCTEHN 00yJaroIuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpMUPOBAHUM COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeIHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuonuHeitHoe nBrkeHue. [[BUKEHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W MPAKTUUYECKOE TMPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBU>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprio3unuu cuil. Bropoii 3akon HeroToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HeroTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUSI U cuiia TpeHus mnokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [ToTenuuanbHas SHEPTUs YIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YIHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexoa MOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsIi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UNHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo Bemectsa. [locrosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaNbHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCy/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOIUMHAMHYECKOU
CUCTEMBI U cIOCcO0BI €€ n3meHeHus. KommuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJMHAMHKHU K u3ompoieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh mpoiieccoB B MpUpPO/IE.

TeruioBpie  mamuubl.  [IpUHOUNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uiueHT moie3Horo
nevctBus TerwtoBoil mamuHbl. [{ukn KapHo m ero koadduimeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPrud Tella MPU COBEPIICHUM PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYITHBIM OTHUBOM ).

Mopaenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusn éeuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOMCTB
kpucramwioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYUYEHUSI COBPEMEHHBIX MAaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoae. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN W [HUAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

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

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOUYHMKA TOKA.
3akoHn Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTprudecKoi nenu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u pUMecHast MIPOBOAUMOCTD
noJrynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [omympoBoHUKOBBIE TTPUOOPHI.

DNeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABHKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kkjacce ocylIecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAayYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOW XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUWH. [I[pHHIIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAYyKUMU. KapTWHa JMHWUKA MAarHUTHOM WHIAYKLIHMM I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHuTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaecTBre NpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBIKYINAsl CUJIa HWHIYKIUU. 3aKOH JJEKTPOMAarHUTHOU
nHaykunu Papanes.

BuxpeBoe naiekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIIAS CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLIHMHU. OJIEKTPOJBWXKYILAs  CHUJa
CaMOUWHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIUYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIBI MHIYKIHU OT CKOPOCTHU M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NedCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJcOaHMUA.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKuil MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruy Mpy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHMS.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl Ipy3a.

HccenenoBanne MEPEMEHHOT0 TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXK€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOb:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOWH H
4acTOTOW KoJeOaHuH.



HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIINS.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

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

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenuns cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PpPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtudeckue mpruodopHkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moieslb CBETOBOA.

HccnenoBanrie CBONCTB M300pKEHUHN B JIMH3AX.

Mogaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune natepdepeHIIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenune ciexkTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

W3MmepeHne nokasaresis NpesioMJIEHUs CTEKIIA.



HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEpruM (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITyJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiiHmreitHa 11 Gorodrddekrra. «KpacHas rpaHuna
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroi. Bumbl
cnekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaGmnroienue JIMHE4aToro cuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usinydyeHus.  BnusHue
PaIMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sqipe. Anepubie cuibl. Jlegexkt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTalbHbIe B3auMOieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoMCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DieMeHTBI ACTPOHOMHUM M ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3BénHoro nHeba. Co3Be3nusi, sipKue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MaciradHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPENICTICHUs] TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpHOro NOMyIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lytu.

O0o0maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3UIECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, Trumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPCHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOAOOUS TPEyTrOJIHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATbHBIA aHATN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0JKHbBL
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolMXCsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM 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 TPAKIAHCKON MO3ULIMKU O0YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IpakTaHCKON UEHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3nveckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

Cc(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00ATHHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

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

pacHIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIISAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUMN JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE ITPU PEUICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJIAMHU JICSITEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl 1 KPUTEPHUH PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTh MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS HHGOpPMAIUM (PU3HUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAJIMU3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O WHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrsl, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

Co3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHMS B Pa3IMUHBIX (dopmaTax C
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe yueOHbIe 1elCTBUSA:
OCYILIECTBIISATH OOIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallMd M  CMAT4aTrh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOWpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4&TOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETUYECKOE TIIOBEJACHUE B Pa3TUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrIoCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIIMH B 00JACTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABbIKAMH  TO3HABAaTEIbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTAaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pELIeHHS;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPH aHAIW3Ee pPe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B nporiecce TOCTHKEHHS TIMYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOTrPAMMBI I10
buzuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUS Y  OOYYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKIIFOYAIONIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHSIM U TIPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWHW OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIbBTATBI

K xoniry o6yuenus B 10 kiacce nmpenMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOUW TEXHUKU HU
TE€XHOJIOTMH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEILECTBA U



ANEKTPOJANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHENHOE JIBUKECHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PAaBHOBECHE,
WCTIIapeHue, KOHICHCAlMS, IUIABJIECHUE, KPUCTAIUIA3ALMs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBILICHUE JABJICHUA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (HU3NUYECKUE BEIMYMHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUIa,
VMITYJIbC T€JId, KUHETUYECKAsl SHEPIUs, NOTCHIUAIbHAS JHEPTHUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYWH, HUX OOO3HAYCHHUS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIIMUYMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasd dHEPIUsi XaOTUUYECKOIO0 JABWKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYHUH, HUX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEJIUUMHAM;

OIACBIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIsI, IOTEHUHAJ, PA3HOCTh IMOTEHIINAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEMBIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIL3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIWHM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€TA, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIUIOBOTO JBUKEHUS MOJICKYJ C
a0COJIFOTHOUM TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIESCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY 3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BETUYHH B BUJIC
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUMN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyT0BaHUS;

pemaTh pacu€THble 3a7a4dl C SBHO 3aJaHHOW (U3UYECKONM MOJIETbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPANBATh JJOTUYECKU HEMPOTHBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCECKHC ABIICHUS,

UCIIOJIb30BAaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpeMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM MHGOPMALIMK, TOJIYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyI0 HH(HOPMAITHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM HKU3HU IS
oOecnieueHnsi OE30MAaCHOCTH MPH OOpalleHUH ¢ TpUOOpaMu U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTaTh B TpYIE C BBHIIOJHEHWEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
TOYCUYHBIN JEKTPUICCKUIN 3apsij, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO fJipa MPHU PEUICHUU (PU3UYECKHUX
3aj1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPAacCIpOCTPAaHEHUE CBETa, OTPa)XKEHUE, MpeTIOMIICHUE,
uHTephepeHusa, audpaknuss W TOJNApU3alMs CBETa, JHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |

AJIGKTPOMArHUTHBIC SIBICHUSA (MIPOLIECCHI), UCIONB3YSd (U3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cwia Ammepa, cuia JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHU B KoJeOATeTbHOM KOHTYpE, 3apsl W cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKUIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BEIMYUHY C IPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX S7ep, MPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJlIEIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITEHHa mns goTtorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MOocTysathl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlBl, 00JIacTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMU MATHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuJjibl Amrepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HUCCJICAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPE/JI0KEHHOTO 000pYA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
WU3MEPEHUI: TPU STOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIHTATHI
MOJIyYEeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PrU3HUECKUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4u
BEIOMPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ peIleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOU BEJIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIlMK, TOIYYCHHOW W3 PpPa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(HOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallEHWH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEaE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpacCHpelesITh O0OS3aHHOCTU U
IUIAHUPOBATH JESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIeKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [JOK
1.1 ®u3KKa U METOJIbl HAYYHOT'O IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
EKTPOCTATIRA 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 | bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHU4YecKnue U AJIEKTPOMArHUTHBIC 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 | bubnnoreka [JOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 bubmmorexa [OK

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




bu6mmoreka [IOK

4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Paznea S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;igﬁ};ﬂlcgk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE NVTAHUPOBAHMUME JUISA OBYYAIOLIUXCH 10 «A», 10 «b» KIIACCOB HA 2023-2024

YUYEBHBIHN 'O/
10 KJIACC

Ne i/t

Tema ypoka

duznka — HayKa O IIpUpoAac. HaquLIe MCTOABI ITIO3HAHUA

KoauuecTBO 4acoB

Bcero

Jdara nzydyenus

1 1 04.09.2023
OKPY’KaroIllero MUpa
Ponb 1 MecTo pu3uku B pOpMUPOBAHNUN COBPEMEHHOM

2 Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOH JESITEIIbHOCTU 1 05.09.2023
Jronen

3 Mexannueckoe qBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO | 11.09.2023
neuxenus. [lepemenienue, CkopocTb, yCKOPEHHE

4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 12.09.2023

5 PaBHOYCKOpEeHHOE PSIMOJTMHEWHOE JBUKEHUE 1 18.09.2023

6 CBoboaHOe TazieHne. Y CKopeHrne CBOOOIHOTO MaIeHuUs 1 19.09.2023
K i . 7

7 PpUBOJIMHENHOE JBUXKEHME. [|BIDKEHE MaTepruaibHONU TOUKU | 75.09.2023
10 OKPY’KHOCTH
IT r Y

g pUHIUI OTHOCHTGHBHOCTH anunes. MlnepuuanbHble | 26.09.2023
cuctemsl orcuera. [lepBriit 3akoH HeroToHA
M . B .B 7

9 acca tena. Cwia. [IpuHnun cyne?noznuun cwi1. Bropoi | 02.10.2023
3aKkoH HploTOHA /U151 MaTepruanbHOM TOUKHU

10 Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHATIBHBIX TOYEK 1 03.10.2023

1 3akoH BceMHUpHOro TaroreHus. Cuna tsxectu. [leppas | 09.10.2023
KOCMHUYecKasi CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1 10.10.2023




13

14

Cuna tpenus. Koaddunuent tpenns. Cruita COnpoTUBIICHHS
MIPU ABUKEHUU TeJla B )KUJKOCTHU UM rase

[TocTynarenbHOE W BpamaTesibHOE JBMKEHHUE a0COIIOTHO
TBEpAOro Tena. MomeHnt cuiibl. [lnedo cuibl. Y cnoBus
paBHOBeCHs TBEPIOTO Teja

16.10.2023

17.10.2023

15

NMnynbsc MmaTepyallbHONM TOYKHU, CUCTEMBI MaT€pUaIbHbIX
Touek. IMnysibe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE ABMKEHME

23.10.2023

16

17

18

19

Pabora u MmoutHOCTH cnitbl. KuneTnueckasi SHeprust
MaTepuagbHOW TOUkH. Teopema 00 U3MEHEHUN KUHETUUECKON
SHEPIUU

[TorennuaneHast sHeprus. IloTeHunanbHas S3HEPrus yupyro
nepopMupoBaHHON NpyskuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

IloTeHnManbHBIE U HENOTECHIIMAIbHBIE CUJIHI. CBs3b pa60TbI
HEIOTEHIIMAIBLHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOM 9HEPTHUU
CHCTEMBI TEIl. 3aKOH COXPAaHCHUMA MEXaHUYECKOH OHEPIrun

JlabopaTtopHas pabota «MccnenoBanue CBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEePTUH Tella Ha puMepe
PaCTSKEHUS PE3UHOBOTO KI'yTay

24.10.2023

06.11.2023

07.11.2023

13.11.2023

20

21

22

Kontponbnas padota no teme «Kunemaruka. J[unamuxa.
3aKOHBI COXpPAaHEHUS B MEXAHUKE»

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
Bbpoynosckoe nuxkenue. {uddysus

Xapaxkrep ABHKEHUS U B3AUMOJCHCTBHS YaCTHULL BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI

14.11.2023

20.11.2023

21.11.2023

23

Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas
ABorazipo

27.11.2023




TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Illkana

24 28.11.2023
temriepatyp Llenscus

25 Wneanbnsiii ra3 B MKT. OcnoBHoe ypaBHenne MKT 04.12.2023
AOcomoTHas TeMIepaTypa Kak Mepa CpeHe KHHETUYECKOM

26 SHEPrUM JIBKEHUS MOJIEKYJl. Y paBHeHUEe MeHeneena- 05.12.2023
Knaneiipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI 11.12.2023

)3 Jlaboparopras padota «VcciemoBaHue 3aBUCUMOCTH MEXTY 12.12.2023
rapaMeTpamMu COCTOSIHUSI Pa3peKeHHOT0 raza»

29 N3omporeccel B neanbHOM Ta3e U UX rpadudeckoe 18.12.2023
MpeACTaBICHUE
BuyTpeHHss sHeprus TepMOAUHAMUYECKON CUCTEMBI U

30 crocoOb! e€ n3menenust. KoamuectBo TemaoTsl u padoTa. 19.12.2023
BHyTpeHHss SHEprus 0IHOATOMHOTO UJICAIBHOTO Ta3a

31 Bunael renonepenaun 25.12.2023

1 VY eabpHas TEIIOEMKOCTD BeHUIeCTBa. KonnuecTBo T€NIOTH NpH 26.12.2003
Terionepenaye. AauadbaTHblil poiece

3 [1epBblil 3aKOH TEPMOAMHAMUKHU U €0 IPUMEHEHUE K 26.12.2023
u3oImpoueccam

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 78122023
TePMOAMHAMUKHI

35 [Tpunmun nevicteus u KT/ TenmoBoi MamuHbI 09.01.2024

36 Huxn Kapno u ero KITJ{ 15.01.2024

37 DKOJIOTHYECKHUE TIPOOIEMBI TEIIIOIHEPTETHKN 16.01.2024

o O6o6matomuii ypok «MomnekysipHas ¢pusznka. OCHOBBI 2 01.2024

TCPMOAUHAMUKU»




KonTponbnas pabota no teme «MonekynsapHas pusuka.

39 23.01.2024
OCHOBBI TEPMOIHAMUKID)

40 [TapooOpazoBanue u koHaeHcanus. Vcnapenue u KumeHue 29.01.2024

41 A6COJIIOTHa$IUI/I OTHOCHTEJIbHAS BIAKHOCTH BO3yXa. 30.01.2024
Hacsiennsiit nap
Tsépnoe teno. Kpucrammuueckue u amopgHsbIe Tena.

42 AHM30TPONHUS CBOMCTB KPUCTAILIOB. JKUJIKNE KpUCTAILIBI. 05.02.2024
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u kpucramumszanus. Y aenbHas TEIUIOTa IUIaBICHUS. 06.02.2024
Cyb6numarnus

44 YpaBHEHHE TEIJIOBOTO OamaHca 12.02.2024

45 Dnektpusanus Ten. DIeKTpuueckuil 3apsai. /Ba suaa 13.02.2024
AIEKTPUUYECKUX 3apsI0B

46 [IpoBOAHMKY, TUINEKTPUKH U IOTYTIPOBOHUKU. 3aKOH 19.02.2004
COXPAHEHHUs NIEKTPUUYECKOTO 3apsa

47 BsanMOﬂeﬁCTBvHe 3apsanoB. 3akoH Kynona. Toueunsrit 50.02.2024
ANEKTPUYECKUH 3apsij

43 Harnpsk€HHOCTB DIIEKTPUYECKOrO HO\J’I}I. ITpuHiun ) 26.02.2024
CYNEPIO3ULINH IEKTPUUECKUX MoseH. JIMHNKM HanpsKEHHOCTH

49 Pabota cui sanexktpocraruueckoro moist. [lorenmnuan. Paznocts 7 02.2004
MTOTEHIIUAJIOB

50 [IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE. 04.03.2024
JysnexkTpuyeckas MPOHUIIAEMOCTh

51 OnektpoémkocTh. KonaeHncarop 05.03.2024

57 DIIEKTPOEMKOCTH TIIIOCKOT0 KOHAEHCATOpa. DHEPTUsl 11.03.2024
3apsHKEHHOI0 KOHAEHCAaTopa

53 JlaGopatopnas pabora "H3Mepenue 371eKTPOEMKOCTH 12.03.2004

KOHJeHcaTopa"




54

55

56

[TpuHIMD 1EHCTBUS U IPUMEHEHUE KOH/ICHCATOPOB,
KOIMPOBAJILHOI'O arnmapara, CTpyHHOro IpuHTepa.
DnexTpocTaTUyecKas 3aluTa. 3a3eMIEHHUE AEKTPOpudopoB

DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS.
[Tocrosaunsiii Tok. Cuna Toka. Hanpsbkenue. ConpoTHBIICHUE.
3akon OMa Jy1s ydyacTKa 1enu

HOCHCI{OB&TCHBHOC, napajjieJibHOC, CMCIIAHHOC COCAUHCHUC

npoBoAHHUKOB. JlaboparopHas pabota «3yueHue cMeanHoro
COEJIUHEHUS PE3UCTOPOB

18.03.2024

19.03.2024

25.03.2024

57

58

59

60

PaboTta u MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKoH J[KoyIis-
Jlenna

3akon OMa 715l TOJTHOM (3aMKHYTOM ) AJIEKTPUYECKON LS .
Kopotkoe 3ambikanune. JlabopaTopnas padora «M3mepenne
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COIIPOTUBIICHUS

OneKTpOHHAs IPOBOJAUMOCTH TBEPABIX METAJIOB.
3aBUCUMOCTD CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DnexTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
IIy4KOB

01.04.2024

02.04.2024

08.04.2024

09.04.2024

61

62

63

[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoAUMOCTh. CBOMCTBA p—n-Tiepexo/a.
[TosynpoBoAHUKOBBIE TPUOOPHI

DNEeKTPUYECKHUI TOK B pacTBOpax U paciuiaBax 3J€KTPOJIMTOB.
DJIEKTPOJIMTUYECKAS] TUCCOIUALIMS. DIEKTPOIIN3

DneKkTpruyecKuil ToK B razax. CaMoCTOATENbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Moinnus. [1nazma

15.04.2024

16.04.2024

22.04.2024

64

DnexTpuueckre npuOophl U yCTPOMCTBA U UX MPAKTUUECKOE
npuMmenenue. [IpaBuna TeXxHuKHU 6€30MacCHOCTH

23.04.2024




65 O6o0maromuii ypok «JIeKTPpOINHAMUKA 1 13.05.2024
66 KoHntposbsHas E)a60Ta 110 TeMe «ueKTpocTaTtuka. [1ocTosHHBIM | 14.05.2004
ANEeKTpUYecKuil TOK. TOKHM B pa3U4HbBIX Cpelax»
67 'I"esepBHHﬁ YPOK. K(:HTpOHBHaSI pabota 1o Teme | 20.05.2004
DIeKTpoAMHAMUKA
68 PesepBubIil ypok. O600maronuii ypok mmo temam 10 kimacca 1 21.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Koau4vecTBOo 4acoB DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;:ennﬂ :)Ig;bal;zf;:fenbnme
padoThbI padoThI pecypenI
[TocTossHHBIE MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTena. | bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «3yuenue

3 MAarHUTHOTO ITOJIS KaTYIIKH C 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHast pabota | | bubnmnoreka [JOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia

6 DNIeKTPOMAarHuTHasE MHIYKIHUS. |

IToTOoK BEKTOpa MarHUTHOM
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uaaykiuu. 2J1C nHaykiuu. 3akoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«Hccnenosanue sBIeHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSB. fBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIIUH. DHEeprHsl
MarHUTHOT'O TOJISI KATYIIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHuueckue ycTpoucTBa U ux
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTBHI,
AIIEKTPOJIBUTATENb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHUII,
WH]IyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe

nosie. DJIEKTPOMarHuTHas
WHIYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no teme
«MarsautHoe 1oie.
DNIeKTPOMarHuTHasE UHIYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUil.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06
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JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHHd rpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

16

17

18

19

®opwmyrna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BeiHyX1eHHbIE
MEXaHMYECKUE KoJaeOaHMsl.
Pe3onanc. BeiHyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycou1anbHbIN IEPEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U IeHCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS
Tpauncdopmarop. [IpousBoactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnosibzoBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JMHa BoIHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CKoOpocCTh 3ByKa. I poMKOCTB bubnnorexa [HOK
3BykKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa 1 ckopocTk. [Ikama
https://m.edsoo.ru/ff0ccfe)
AJIIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
)5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipOCTpaHEHUE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxeHus cera. [loctpoenue bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaie
[Ipenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKCHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHETO OTPAXKEHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OKa3aTeis IMPENOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxeHuit
30 B TuH3€e. PopMysia TOHKOU JTUH3HI. bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHast pabota
31 «HccnenoBanue cBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcun
CBETa»
3 Nntepdepenuus ceta. Audpaxius bubnnoreka [JOK
cBeta. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudbOpsl U yCTPOHCTBA
35 1 yCIIOBUS UX O€30IacCHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTh
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIECHUE JITTHHBI
OHeprus U UMIYJIbC

18 peNATUBUCTCKON YacTulipl. CBs3b bubmumorexa [IOK
MAacChl C SHEPrUel U UMIYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponpHas padora «OnrTuka.

. bubnuorexa [JOK
39 OcHOBBI cIelMANIbHOM Teopuu
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonbl. Dopmyna [Inanka. bubnnoreka [JOK
DHeprus ¥ UMIyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIEN0BAaHNE BuG OK

41 doroaddexra. OnpiTer A. T nomrorexa I

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
. N bubnuoteka [JOK
42 OiHmreitHa 1 porodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» goroadppexra
Jasnenue cBera. OnwiTe [1. H.
. bubnuoteka [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO




Penrenue 3amau mo reMe « DI€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesnuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas moaens aroma
bubmuoreka [JOK

47 Hocrysatet bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomnienne GOTOHOB

43 IIpU [IEPEXO0JE aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ffO0dOafa
CIIEKTPOB
BonHoBBbIE cBOMCTBa yacTull. BosiHbI

49 ne bpoits. KopryckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOTO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. Biausaue
pPaIuoOaKTUBHOCTU HA KUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3otombl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B sI/IpE. bubnmoreka [JOK

S nepuble peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrisii cron 1
«DyH1aMEHTAJIbHBIE

B3auMoaencTeus. ENMHCTBO

(bu3nYECKOI KapTUHBI MUPa»

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

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHast cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEI0BATENbHOCTH. BHyTpeHHEE
ctpoenue 38&3/1. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposronuu CoJIHIA U 3BE3 ]

Mineunsiii [Iyts — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHHE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B SIpax rajJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenrenusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora « DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI)

62

O6o6maromuii ypok. Pois ¢pusnku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O06o6marmuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

O6o06matomuii ypok. Poib
¢buznueckoit Teopun B
(bopMUPOBAHNUHU MTPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

O6o6mmaromuii ypok. Mecto
(bu3nIeCKOil KapTHHBI MUpPA B
001eM psiy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MarautHoe mouie.
ONeKTpOMarHUTHAsE MHIYKITUS




Pe3epBHblii ypok. Ontuka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !
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