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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHS Ha YpPOBHE CpPEIHETO OOIIEeTo
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW W TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHS OCHOBHOH 0Opa3oBaTelNbHOW Mporpammsbl, npenacrabieHHbix B OI'OC
COQO, a Ttakxe c yuéroM (enepanbHOH paboyel NpPOrpaMmbl BOCIUTAHUS U
KOHLEMIUU TpenojaBaHus yyeOHoro npeamera «®dusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, pean3yOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (OpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuarommxcs 10-11 kimaccoB mnpu
oOydeHnH Ux ¢pu3nke Ha 0A30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeAMETHbIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb pPEATU3ANN MEXKIPEAMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAy4YHBIMH Y4eOHbIMU Tpenmeramu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LIETTM U3Y4YeHHs (DU3UKU Ha YpPOBHE CpPEAHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHUSI Kypca (PU3MUKHU: JIUYHOCTHBIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKIIIOYAET:

 IUIAHHPYEMBbIE pe3ybTaThl OCBOCHUS Kypca (pU3UKK Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 ToJaM 00yUeHUS;

- cojepkaHue yueoHoro npeaMera « Pu3nkay 1o rojgaM o0y4eHusl.

dusrka Kak Hayka o HamOosee OOIMX 3aKOHAX MPUPOABI, BBICTyIAs B
Ka4yecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKH — CHCTEMOOOPa3YIOIIHA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBJIICHUH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpaduerd u actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ompenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTepHalOB C 3aJaHHBIMH CBOMCTBAMU M JPYIHX.
N3yuyenne ¢u3MKu BHOCUT OCHOBHOW BKJIAJ B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroumxcs, B (GOpMHUpPOBAHHE YMEHHH MPUMEHSTH
HAyYHBIA METOJ] IO3HAHUS MIPH BBIOJIHEHUH UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca Gu3Mkud a7 ypOBHS CpeaHero oOIero oopa3oBaHUA
MOJIOXKEH pAX WACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTe€pUal U3 BCEX Pa3AesioB (DU3UKU, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MmaTepuan Kypca (QU3NKU
o0beMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisiercs
(opMHUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEILECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanusi MpearnoyiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3H pPa3BUTHUSA
¢u3uku ¢ pa3BuTMEeM OOIIeCTBa, a Takke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaownoii  nanpasnennocmu. Kypc ¢dusukum mpegmnoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKHX M TEXHOJOTWYECKHX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKU M TEXHOJOTUU, a TaKkke 00CYXICHUS
po0JieM palOHAIBHOTO MPUPOOTOIB30BAHUS U YKOJIOTHYECKONH 0€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBJISIOTCS (pu3ndeckue Tteopuu (GopMHUpOBAaHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeopuH, poiiu (GyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUU H
IIPOIIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peamu3yeTcsi Mpexie
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTATBHOU ACSTEIHHOCTH O0YyUYaIOIIUXCS.
Jlns  Ga3oBoro ypoBHS Kypca (H3UKH — 3TO MCIOJB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIC B IIporpaMme 1o (¢u3uKe OOBETUHEHBI B OOIIUN CIIMCOK YYCHHUYECKUX
NPaKTHYECKUX padoT. BeigeneHne B yka3aHHOM IepeuHe JabopaTopHBIX pador,
IIPOBOJUMBIX JUII KOHTPOJAS M  OLUEHKH, OCYLIECTBISETCA YyYaCTHUKAMMU
o0pa3oBaTeapHOrO Ipoliecca MCXOAs M3 OCOOEHHOCTEH IUIAaHMPOBAHUA U
ocHamleHuss kaOunera (Qu3uku. Ilpu »>TOM oOecneunBaeTcss OBJAJCHHE
00y4aroUMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBAaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 Pacd€THBIX M KAa4YE€CTBEHHBIX
3anay. IIpu 3TOM Ay pacy€THBIX 3a1ad NPUOPUTETOM SBISIOTCS 3aJaud C SIBHO
3a/laHHOM (PM3HYECKON MOJEIIBIO, I03BOJIAIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fena Kypca, TaKk U HUHTETrpUpYs 3HAHUS W3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
oObsICHEHUE TMpoTeKaHusi (U3UYECKUX SIBJICHUN M TPOLIECCOB B OKpYKAroUIeh
KU3HU, TpeOyrone BblOOpa (U3MYECKON MOAENH I CUTyallMM MpPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuM ¢ TpeboBanusimu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHoro rmpoiecca 0a30BbIii ypOBEHb Kypca
(GbU3UKHM Ha YPOBHE CPEAHErO O0IIero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
NIPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSAX HMHTCTPUPOBAHHOTO KaOWHETa
pPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe (PU3MKK MOHKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOPYJIOBaHWE [Jisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMme o (pU3MKe YYCHHUECKUX MPAKTHUYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opyI0oBaHuUE.

JlemoHcTpanmonHoe oOopyaoBaHue GOPMHUPYETCS B  COOTBETCTBUM C
NPUHIIMIIOM MUWHUMaJIbHOW JOCTaTOYHOCTH W  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe MO (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHUH M MPOIECCOB, OMIMPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pynOBaHWE JJII YYEHHYECKUX MPAKTHUECKUX pPadOT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsa. TeMaTH4ecKhe KOMIUICKThI
71a00paTOPHOTO OOOPYNOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUE ITUPPOBBIX JTa00paTOpHil.

OCHOBHBIMH LIETISIMHU U3YyYCHUS (DU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

- (QopMHupOBaHME HHTEpPECa W CTPEMJICHUS OOydYarONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

« pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBICHUSIM;

- (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

- (dopmupoBanne ymeHUN OOBSCHATH SBICHUA C HUCIHOJb30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

« (opmupoBanue mpeACTaBICHUN O poiu (PU3MKH IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl pelieHueM CIIEIYIOUUX 3ajlad B

MpoIecce u3yueHus Kypca (GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



- mpuodOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux bu3nUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIEMEHTBI aCTPOPU3UKH;

- (opmupoBaHue yMEHUW NOPUMEHITh TEOPETHYECKUE 3HAHUSA IS
OOBbsCHEHHUS (PU3NYECKUX SBJICHUU B TpPUPOAE M I IPUHSITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOJENbl0, 3aJad, MNOJApa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3nUecKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

« TMOHUMaHuE (U3MYECKHMX OCHOB M MPUHIUIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

« OBJAJICHHE METOJaMHU CaMOCTOSITEIbHOIO IUIAHWPOBAHUS M TMPOBEACHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HHTEpIIpeTalud HUHPOPMAIINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

« CO3[IaHUE YCIIOBUU ISl Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢uszuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o ¢U3MKE TMEpeueHb JTa0opaTOPHBIX U
NPAKTHYECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJacT BBIOOD
NpOBEJEHUs JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPKAHME OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'0 MO3HAHUS

®uszuka — Hayka o npuponae. Haydnbie MeTOIbl IIO3HAHUS OKpPYKAIOLIETO
Mupa. Posib 3KcnepuMeHTa W TEOpUM B IIPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HayuHble rumortesbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBvxeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIMM HA OCHU CHUCTEMbl KOOpJHUHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsAMOJUHEHHOE IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe majeHue. Y CKOpeHue CBOOOIHOTO MaJIeHH.

KpuBonuneintnoe  nBmxkeHue. J[BWKEHHME  MAaTepUaIbHOW  TOYKM IO
OKPY>KHOCTH C TOCTOSHHOU IT0 MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnuecknue yCTpOWCTBA UM IPAKTUUECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBH>KEHUE CHAPSIOB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, WILTIOCTPALNS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUSL.

[TpeoGpazoBaHre NBIKEHUIA C UCTIOJIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBrkeHus: Tenna, OPOIIEHHOTO MOJI YIIOM K FOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY NYTSIMH, MPONUICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHUS IapUKa B BA3KOU KUKOCTH.

N3yuenue aBrmkeHus Teaa, OPOIIEHHOTO TOPU30HTAITBHO.

Tema 2. /lunamuka

IIpyauun  otHocutensHocTH  ['anmes.  IlepBbii  3akoH  Hbrorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOuku. TpeTtuii 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenusa. Cuna Tspkectd. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenusd. Cyxoe
Tpenue. Cuiia TpeHUsl CKOIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHHUS NPU IBH>KEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE 1 BpaliaTeabHOE JBUKEHNE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcioBus
pPaBHOBECHS TBEPJIOTO TETA.

TexHuueckne ycCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHne uHepLUn.

CpaBHeHUE Macc B3aUMOJIECHCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT Jiepopmarium.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHS TBEPAOTO TeNa. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOW IIOCKOCTH.



UccnenoBanne 3aBUCMMOCTU CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalium.

HUccnenoBanue ycioBUi pPaBHOBECHS TBEPAOTO Telld, HMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 8 MEXAHUKE

Nmnynbee MatepuanbHOM TOUKM (Teja), CUCTEMbl MaTe€pUANbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckass sHeprusi marepuaqbHONW TOYKH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPrUsl. [ToTenunanbHas SHEPrus yIpyro
neopMUpoBaHHONW  TpYKuHBL.  [loTeHUManbHass  SHEprus  Tejda  BOJHU3U
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbHple W HEMOTCHIMAJIBbHBIC  CHJIBL. CBs3p  paboThI
HEMOTEHIIUATBHBIX CHUJI C HM3MEHCHHEM MEXaHUUYECKOW JHEPruu CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrvue CTOIKHOBEHUSI.

TexHudeckne ycTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: BONOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo mOTEeHIIMATIBHON PHEPTHH B KHHETUYECKYIO M 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue aGCONOTHO HEYNPYroro yAapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKON IHEPTUHU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosiekyisipHas pu3nKa ¥ TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. uddysus. Xapakrtep HIBWKECHUS U
B3aUMO/JICMCTBUS YaCTHI] BeniecTBa. MoJeln CTPOEHHUSI Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesiel. Macca u
pasmepsl Mojiekys. KonmnaectBo BemectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACaNbHOrO rasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeHEM KHMHETUYECKOW DSHEPrMU TEIUIOBOTO JBMKEHUs yactull rasza. Illkana
temriepatyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHMe MenneneeBa—Knanenpona.
3akoH [anbroHa. M3ompoueccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBIeHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA U MPAKTUUECKOE TMPUMEHEHHE: TEPMOMETP,
OGapomerp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 110 1M PY3UH KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopgaens onbita ITepha.

OnbITHI, JIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUSL HACAIBHOrO Trasa,
U30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabonul

Onpenenenue mMacchl BO3yXa B KJIIACCHOM KOMHAaTe€ Ha OCHOBE W3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY TapaMeTpaMU COCTOSIHUSL pa3peKEHHOTO
rasa.

Tema 2. Ocno6vt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHSA SHEPTrusi TEPMOJUHAMHYECKOU
CUCTEMBI U crIoco0bl €€ m3MeHeHus. KonnuectBo TemioTsl U pabota. BHyTpenHss
JHEprus  ONHOATOMHOIO  MJACAJbHOro  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydYCHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TETUIONEPENAYE.

[lonsiTue 00 anuabatHoM mpouecce. llepBblil 3aKOH TEPMOJWHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJWHAMHUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoamHamMuku. HeoOpaTUMOCTh MpOLIECCOB B MPUPOJIE.

TeroBple  MamuHbl.  [IpyHOMOBI  JEUCTBUSL  TEIJIOBBIX  MAIIIWH.

[IpeoGpa3oBanus >HEPrUM B TEIIOBHIX MamuHax. KoaddumueHT monae3Horo
nencTBus TeroBod MamuHbl. [ukn KapHo m ero ko3dduimeHT moie3HOro
JNEeNUCTBHS. DKOJIOTMYECKHUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA UM MPAKTUYECKOE NPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMJIBbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU PaOOThI: BBLIET
npoOKku u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTpaLs).

N3meneHne BHyTpEeHHEH SHEPruu (TeMIepaTyphl) Tella IpH TeIionepeaaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yesnbHON TEIUIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackleHHbld map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpucramioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaJTU3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUsSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX IAPOB.

Kunenuve npu noOHMKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGnronenre HarpeBaHusi ¥ TIaBICHUS KPUCTAJUTMUECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHie pabombi

HN3mepeHre OTHOCUTEIBLHOM BIAXXHOCTH BO3AYyXaA.

Paznen 4. DiiekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Tena. OJEeKTpUYeckuil 3apsia. J[Ba BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKYM, IOUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXpAaHEHUs
AJIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsnoB. 3akoH KynmoHa. TodeuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe mnosie. Hanpsok€HHOCTh  3nekTpuueckoro moss.  [lpuHnun



CYIIEPHO3UIUU DIIEKTPUYECKUX I0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  anexrpoctatudeckoro  moss.  [lorenuwman.  Pa3HoCTh
MOTECHIMAN0B. [IpOBONHUMKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM TOJIE.
JvanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DNeKTpOEMKOCTh MIIOCKOr0 KOHIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHYECKAsl 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO ¥ IPUHLIMI JAEUCTBUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEJl.

[TpoBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcAaTopa OT IUIOHIaIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabonul

N3mepenue 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DNEKTpUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. IlocTOAHHBIN TOK.

Hanpsixxenue. 3akon Oma 1151 ydacTKa LETH.

DIEKTPUYECKOE COIMPOTHUBIICHHE. YEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlkoyns—Jlenma.  MomrHOCTB
AJEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIAsl CUjia U BHYTPEHHEE COMPOTUBICHHE MCTOYHUKA TOKA.
3akoH Oma AJ1sl MOJTHOM (3aMKHYTOM) 3JIeKTpruieckol 1ienu. KopoTkoe 3aMbIKaHUe.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoAHUKH. CobcTBeHHas 151 IIPUMECHAs ITPOBOJIMMOCTH
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ODJIEKTpUYECKHI TOK B  pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLMALNS. DIEKTPOJIU3.



DIIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSITEIIbHBIN
paspsan. Monuus. [Lnazma.

TexHu4eckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTHUBJICHUS MIIMHAPUUECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[Ipsimoe wu3MepeHHne dSIeKTpoJABMKYLIeH cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psi M MPOBOAMMOCTD BO31yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOIA.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3ydeHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHJIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHU.

HaGmronenue anekTponusa.

MexnpeaMeTHble CBS3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCyIIECTBISIETCS ¢
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMU MaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (u3MUecKass BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBl ypaBHEHHWH, JuHEWHas (yHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOK]IECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHUbl TEIUIONEPEAaUyH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs ITHCCOLHALMS,
rajgbBaHUKA.

l'eoepacghus: BIaxXHOCTh BO3/yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCIOJb30BAHHEM MEXAaHU3MOB,
y4€T TpEHHsS B TEXHUKE, NOJALIWIHHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOW XOJOAWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Paznen 4. DiieKTpOAMHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHME  MOCTOSIHHBIX ~ MAarHMUTOB.
MarautHoe mone. Bektop MarHuTHOW WHAYKUUH. [IpuHUMO Cynepno3uuuu
MAarHUTHBIX MOJel. JIMHMM MarHUTHOM WHAyKUMU. KapTMHa JIMHHUI MarHUTHOU
WHIYKUWH TOJIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHMKA C TOKOM. KapThHa JMHUNA WHIYKIUU
MAarHUTHOTO MOJIs JUJIMHHOTO MPSIMOIO0 NPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KAaTylIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBre NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. JIBUKEHHUE 3apsKEHHOW YaCTUIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHna.

SlBneHne BIIEKTPOMAarHUTHOW MHAYKOWMHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUK. OJIEKTPOJABIXKYIIASA CWIa HWHIAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ONEKTPOABUKYIIAsS CHIa WHIYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunykTuBHOCTE.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: TIOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, SJEKTPOJBUIaTElb, YCKOPUTEIH 3JIEMEHTapHbBIX
YacTUll, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE IIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHUTHOTO MOJIS.

B3aumopericteue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJINTA.

SIBneHne 3NEKTPOMAarHUTHON MHYKIIMH.

[IpaBuio Jlenna.

3aBUCHUMOCTb JIEKTPOJABWKYILIEH CUIIbl UHAYKIHUHA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yuenuueckuii skcnepumenm, nabopamoprvie pabomul

N3ydeHrie MarHUTHOTO MOJISL KaTYIIKU C TOKOM.

HccnenoBanue neicTBYUS NOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paspnen S. Kosie0aHus v BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpoOMAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
"apmonnyeckue konebanus. [lepuon, wactora, amruutyga u Qasza KojaeOaHHIA.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4EeCKUHA MasTHUK. Y PAaBHEHUE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCAUTBHOM KOJEOAaTeIbHOM KOHTYpE. AHAIOTHS MEXAYy MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATHHOM KOJIEOATeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHy)1€HHBIE 2JI€KTPOMAarHUTHBIE KOJIeOaHUs.

Ilepemennbiii  TOK. CHUHYyCOMAAQIbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaIpsKEHUA.

Tpaucdopmatop. [IponsBoacTBo, mepenada U NOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3IeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB KojieOAaTeNbHOM CUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HAIIPSDKEHMSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu moOCNEeNOBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTpONepeayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MepUoAa MajblX KojieOaHUM I'py3a HA HUTHU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B LENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60JIHbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CxkopocTb
pacnpocTpaHeHUsi W JJuHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nurtepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHHUSI SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTtpomarautHoi BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJOMIICHUE, MOJIApu3anus, Tudpaxius,
uHTepdepennns. CKOpocTh 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [[pUMEHEHNE 3JIE€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBs3U U TeneBuAeHUs. Pagronokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue ycTpoWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTMKAa B TEXHHKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEUHBIX U IPOI0IBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne natepepernmu u Audpakiinn MEXaHMIECKIX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU H
4acTOTOU KoJieOaHUI.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKEHUE,
MpesIoMJIeHUE, MoJAspu3anus, Iudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsaMmoiMHElHOE pacnpoCTpaHEHHUE CBETA B
ogHOpoaHoOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpaxeHue. [IpefenbHBIN Yrojl IMOJTHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CloxHbIN cocTaB 6enoro ceeta. LIger.

ColOuparomue u pacceuBaromue JuH3bL. ToHkas nuH3a. DokycHoe
paccTosiHUE€ W OINTHYecKass cuia TOHKOW JmH3bL. [locTpoeHune wu3o0pa)keHuil B
COOMpAIOIINX U pacceuBarolmuX JMH3ax. DopMysa TOHKOHN JIMH3BI. Y BEIUYCHUE,
JaBa€MO€ JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKOM ONTHKHU.

BonnoBass ontuka. WuaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOIACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpaKkIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE paAcCpOCTPAHEHUE, OTPAXKEHHWE M IIPEJIOMJIICHUE CBETA.
OnTudeckue mpuoOOopHI.

[lonHOe BHyTpeHHEe oTpaxkeHue. Moienb CBEeTOBO/IA.

HccnenoBanne cBOMCTB W300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKomna.

Hab6monenne natepdepeHiym cBeTa.

Hab6mronenne nudpakiu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyueHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4enwue criekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol



N3mepenue nmokasaresns NpeaoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHHM B TMH3AX.
HaGmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cIeMAIbHOM TEOPUH OTHOCUTEIBLHOCTH
['paHnibl  NPUMEHUMOCTHM  KJIACCMYECKOW  MeXaHuku.  llocrymartsl
CIIELIUAJIbHOW TEOPUHU OTHOCHUTEJIIBHOCTH: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTHU
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUTVHBL.
DHeprus U UMITyJIbC PEISATUBUCTCKOW YACTHIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pasznen 7. KBantoBasi pusuka
Tema 1. dnemenmovt K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHU (POTOHA C €T0 YACTOTON. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

doToadpdexra. YpaBaenue DiHmTeriHa mis Gorodrddekra. «KpacHas rpaHuiia
doTtorddexra.

JlaBnienue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texuuyeckue yCTpoWCTBA W MPAKTHUYECKOE TMpPUMEHEHHUe: (HOTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(peKT Ha YCTAaHOBKE C IIMHKOBOH MJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneunas 6aTapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bomusl ae bpoitns. KoprnyckyJisipHO-BOJIHOBOM
JyaJIA3M.

CrioHTaHHOE U BBIHY>KJICHHOC U3JIYUCHHUC.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJIHBI 1a3epa.
Habmronenue TMHEYaThIX CHEKTPOB U3TyUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomol
HaGmronenue muHeiyaToro cnekrpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIME CJIOKHOCTh CTpOeHMsS sAnapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompepeneHuto  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OeTa-, TraMma-U3ITydeHUS.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeilTpoHa. HykinonHas mopens snpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Jy4eHue. 3aKOH PaJMOaKTUBHOIO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. Snepubie cuibl. Jlepekt Maccnl siapa.
SnepHble peakuuu. Jlenenue u cUHTE3 €.
Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE aCIIEKThI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertobl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTadbHbIe B3auMoiecTBusl. EAMHCTBO (hr3nveckoil KapTUHBI MUpA.
TexHu4eckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, siiepHbIi peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TYnK HOHU3UPYIOUIUX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acCTpOHOMUU. [IpuKkiaiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, SpKUE 3BE3JbI, IJIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHas akTUBHOCTh. VcTounuk sHeprum CojHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JHMarpamma «CHEKTpajJbHbIA KJIAcC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIs1 3BE3M TJIABHOW TMOCJIEAOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOKACHUM U 3Botonuu CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxxkenne n nBuxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe usiydyeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuuecxkue nabarooenus

HaGmronenust HeBOOpPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHusl MONI0XKEeHUsI HEOECHbIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B reneckon JIynsl, maner, Maeuynoro [lyru.

Oo6o0maromnee moBTOPEHNE

Poner ¢usuku u  acTpoHOMHUHM B HSKOHOMHYECKOHW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOU c(epax NesaTeTbHOCTH YeIoBeKa, poib U MECTO (PU3MKH
U aCTPOHOMHUU B COBPEMEHHOW HayYHOU KapTHHE MHPA, POJb PU3HUUYECKON TEOPUHU
B (GOpMHUpPOBAHMU TIPEJCTABICHUNA O (QUINYECKON KapTUHE MHpaA, MECTO
¢usznueckoi KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 6azoBoro ypoBHsA B 11 Kilacce ocymiecTBIsIETCS ¢
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYEcKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHUE, MOJIEIb, N3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl yPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U HMX IPOEKUMHU HA OCH KOOPAMHAT, CIIOKECHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TMOAOOUS TPEYrOJIHHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHWS B JKUBOW MPHUPOAE, KoJieOaTeIbHBIC
JNBH>KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJIbHbIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUM DIEKTpONEPENAY, TEHEPATOP IEPEMEHHOrO TOKa,
AIEKTPOJIBUTATENb, MHAYKLUMOHHAsA II€Yb, pajap, pPaauoONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA [POI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIC PE3YybTAaThl OCBOCHHS yueOHOro npeaMera «Pu3nkay T0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaloOImMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KU3ZHEHHOTO
OTBITa W OTBITA JEATEILHOCTH B IMPOIECCE PeaM3allii OCHOBHBIX HANpaBJICHUU
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD I'PAXKIAHCKOHN MO3UIIUK 00YUYaIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHHUE B3aUMOJENCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAPHOM M BOJIOHTEPCKOU AEATENBHOCTH;

2) IATPUOTHYECKOr0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOHN rpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHUBATH CUTYAllUI0 U MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3cTeTHYECKOro BOCIUTAHNSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOT'O TBOPUYECTBA,
MpUCyIIero (GU3nYeCcKol HayKe;



S) TpyA0BOIr0 BOCIMTAHMS:

MHTEPEC K pa3InyHbIM cdepaMm npodhecCUuOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PKOJIOrHYeCcKOro BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTh 3KOJOTMYECKOM KYJBTYpbl, OCO3HAHHUE TIJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JCUCTBUU B OKPYKAKOLIEH CPEZIC HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHue OIbITa JeATEJIbHOCTH HKOJOIMYECKONM HAIMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI' 0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKON HAYKH,

OCO3HAHHME IEHHOCTH Hay4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBIISITh  NPOEKTHYIO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHHBEPCATbHbIE yUeOHbIE 1elHCTBUS
Ba3oBble JJoruuyecKkue JelcTBUA:
CaMOCTOSITEIGHO  (OPMYJTUPOBATH W aKTyaJIHM3WpOBAaTh  TPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh LENH ACSITeILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH HUX
JTOCTIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYMS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUAX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbl ¢ YYETOM aHAIHM3a WUMEIOIINXCS
MaTepHAIbHBIX 1 HEMATEPUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLICHUBATH COOTBETCTBHE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEIBHOCTH;
KOOPJMHUPOBATh W  BBIMIOJNHATH padOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUN )KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciienoBaTebcKue aeicTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJOTHEH, KIFOYSBHIMHU MOHATHSIMU W METOJAMU
bu3nUYecKor HayKH;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIET0BATEIILCKON U MPOEKTHOM NIEATEIbHOCTH
B 00slacTé (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIieHHs 3a7ad (PU3UYecKOro coaep)kKaHus, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMU JICATEIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalii, MPeoO0pa30oBaHUI0O M TPHMEHEHUI0O B PA3IHYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBS3M W aKTyaJlM3UpPOBATh 3a/auy,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HaXOAHWTh apryMEHTHI JJIs J0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJ€ pEIICHHUS 3aJauydl  pPe3yibTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESITeILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 1O (HU3UKEe B MPAKTUYECKYIO 00IacTh
KHU3HENIEATSIIEHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OpPUrHHAIbHBIE TIOXObI U PELICHMS,;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ unopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOIO CONEpKAHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOUCK, AaHAJU3,
CUCTEMAaTU3alMI0 U HHTEPIPETalni0 MHGOPMALMU pPa3iIMYHBIX BHUJIOB U (POpM
IPECTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALH;

UCMOJb30BaTh  CpeACTBa  MHPOPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEHIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aIl[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNKaHHUS B Ppa3IUYHBIX (opMarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayAUTOPUH, BHIONPAs ONTUMAIIbHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIEC Y4eOHbIe 1eliCTBHSA:
OCYLIECTBIISITH OOIIIEHUE HA YPOKAaX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIMKTHBIX CUTyallMi W CMsr4yaTh
KOH()JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C yd€TOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTbH WU
KOOPAWHUPOBATh JNEHUCTBUSA MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECrO0 BKJIaJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEACHUE B Pa3JIMYHbBIX
CUTYalUX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe el CTBUSA
Camoopranu3anus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIaCTH
GU3MKH W acTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TJIaH BBIMOJHEHUS MPAKTUYECKON pabOoThI ¢ yUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacCHIMpATh PaMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JenaTh OCO3HAHHBIN BBIOOP, apPryMEHTHUPOBAaTH €ro, Oparb Ha cels
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBAThH TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO JPYAWINH B 00JIacTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIUOHATbHBIN MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  peduIeKCMM  KaK  OCO3HAHHUS
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaHM;



HCITOJIB30BaTh MPUEMBI peIICKCUU IJIs1 OTICHKU CUTYaIluH, BELIOOpPAa BEPHOTO
pEIICHHUS;

yYMETh OIICHWBAaTh PUCKHA M CBOEBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NPUHAUMATh MOTHUBBI M apryMEHTBhI JPYTrUX TIpUA aHaJIu3e pe3yIbTaToB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHThI JPYTrUX TIpU aHaJIu3e pe3yIbTaToB
JCATCIIEHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHUX HA OMIUOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 71 YpPOBHS cpeaHero oOimiero oOpa3oBaHUs Yy O0O0YyYarOIMIMXCs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIITOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAIIBHON CQepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUpPOBaThCA K
AMOIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO 1IEJIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOIS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIETEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYCHHBIX (U3UYECKUX MOJICTICH:
MarepualibHasi TOYKa, UHEpLUUAJIbHASI CUCTEMA OTCUETa, aOCOIOTHO TBEPIIOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUIAKOCTEHM W TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUE Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE >KUIAKOCTEN
1 TBEPJIBIX TeJ, U3MEHEHUE 00bEMa TeJl MPU HarpeBaHUU (OXJIAXKEHUH ), TETNIOBOE
paBHOBECHUE, HCIApEeHHE, KOHJEHCAIMs, IUIaBJIEHUEe, KPUCTAUIM3AlUs, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJIECHCTBUE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUEeCKHE BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHIa,
UMITYyJIbC Te€Ja, KMHETUYEeCKash dHEPrus, MOTEHIMAIbHAsl YHEPTHs, MEeXaHUYecKas
paboTa, MeXaHWYECKas MOIINHOCTh, NPU OMHCAHWU TMPABWIHHO TPAKTOBATH
(U3UYECKU CMBICT HCTOJB3yeMbIX BEIUYHH, MX OOO3HAUCHHS W EIWHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMUHUHY C JAPYTUMU
BEJTMYMHAMU;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBICHMUS,
UCTIONB3Yyd (U3MYECKHEe BEJIWYMHBI: JaBJICHHE Tas3a, TeMmIleparypa, CpeaHss
KMHETUYECKasl SHEPrusi XaOTHYECKOIO JBUIKEHHS MOJIEKYJI, CPEAHEKBaApaTHUYHAas
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHsS HEprusi, padora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JIBUraTessl; MpPH OMHCAaHUU
NPaBWIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIOJIb3YeMbIX BEJIMYWH, UX
00O3HAUEHUsI W EOUHUIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKre BETUYMHBI: IJICKTPUUECKUN 3apsij,
ANEKTPUUYECKOE MOJIE, HAMPKEHHOCTD OIS, MMOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWHM TIPABWIBHO TPAKTOBAaTh (DU3UUECKHH CMBICI HCIOIB3YEMBIX
BEIIMYMH, WX OOO3HAYCHMsS] W CIAWHMIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JNAHHYIO0 (PU3MYECKYIO BEIMUUHY C IPYTUMH BEIUYMHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTO Trotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruM, 3aKOH COXPaHEHUs HUMITYJIbCa,
MPUHIHUIT CYNEPHO3ULIUHA CUJI, NPUHIUII PAaBHOMPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUUYECKOW PHEPruu TEIIOBOTO JBUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOr0 3apsAna, 3akoH KylloHa, mpu 3TOM pa3inyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MATEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIWMIBI JEHCTBUA MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3invarh YCJIOBHs MX 0€30MacHOTO HCIOJIh30BAaHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO MCCICIOBAHUIO (U3MUYECKUX SBICHUH W
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady U TUNOTE3y Y4eOHOTO OIKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL,

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3NYSCKUX BEIUYHH, TIPU
3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HCIIOJIb30BaTh H3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (U3NYCCKHUMHM  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPECHHM, TPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3UYECKUX BCIMYMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiia OE30MacHOTO TpyJa MPHU MPOBEICHUU HCCIICTOBAaHUHN B
paMKax ydeOHOTO »JKCIIEpUMEHTa, Yy4eOHO-HCCIIEeOBATEIbCKON W MPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
o0opy10BaHuS;

pemiath pacy€THBIC 3a7aud C SBHO 3aJlaHHON (DU3MYECKON MOJEeIbIo,
UCTIOJNB3YA (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpPATh (HU3UYECKYIO MOJENb, BBLACIATh (HU3NUSCKHEC BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMBIE NIl €€ pEelIeHHs, TPOBOAUTH PacUEThl M OICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NUECKON BEJTUUUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKACHHM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uvecKue SIBICHUS;

UCIIONB30BaTh  MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
Y TIPEJICTABICHUS YUeOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH NOJTy4aeMyt0 HHPOpMaIInIo;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

MCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TIOBCEIHEBHOW >KH3HU
1St obecriedeHus: 6e30macHOCTH TP O0paIeHny ¢ TPUOOPaMH ¥ TEXHUIECKUMU



YCTPOUCTBAMHU, JJIsI COXPAHEHUS 3[I0POBbSI U COOJIIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNIe C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcssiTh O0sS3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJ€KBATHO OILEHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIeMBbl.

K xoniy obyuenuss B 11 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MeCTO (Pu3NKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW JAEATEIbHOCTU JIIOAECH, 1EJIOCTHOCTh U €IUHCTBO
bu3uYeCcKol KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIETICH:
TOYEYHBIN AJNEKTPUUECKUI 3apsifl, JIyd CBETa, TOUCUHbIM UICTOYHUK CBETA, sepHas
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjpa MpU pelieHUuU (U3UISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (PUBMKU: AJIEKTPUUYECKAs TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEWCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsl, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSMOJIMHEITHOE PACIpPOCTPAaHEHUE CBETAa, OTPaXEHUE, IPEJIOMIICHUE,
uHTepdepennus, audpakuuMs W MONApU3alLUig CBETa, JHCIEpPCUs CBETa,
dboToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaANOaKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BEUIECTBA (IJEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3iW4YHBIX  Cped) U
AIEKTPOMArHUTHBIC SIBIICHUS (TMPOIECCHI), MCHONB3YAd (U3MUYECKUE BEIUYMHBI:
AJEKTPUYECKUIN 3apsii, CUJa TOKA, DJIEKTPUUYECKOE HAIPSHKEHUE, SJIEKTPUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJABIXKYIAsA CHia, padoTa TOKa,
WHAYKUMS MarHuTHOrO IoJisA, cwia Amnepa, cuna JlopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUUYECKOTO M MAarHUTHOIO TMOJIEW, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CWiIa ToKa B TIpoIecce
rapMOHUYECKHUX DJEKTPOMATrHUTHBIX KoJieOaHWl, (POKYyCHOE pacCTOsIHUE H
ONTUYECKAasl CHUJIa JIMH3bI, IPU OINHUCAHUU MPaBUJIBHO TPAKTOBATh (PU3MYECKUUN
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OO0O3HAYCHWS W EIUHUIIBI, YKa3bIBaTh
dopMynbl, CBA3BIBAIONIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHl, HCIOIb3YA
dbu3nYecKue BEIUYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (DOTOHA, IEPUOJI TTOTypacaga, SHEPTUs CBSI3U
aTOMHBIX SiJIep, MPU ONHCAHUU MPABWIBLHO TPaKTOBaTh (PU3MYECKUN CMBICIT
WCIIOIb3YEMbIX BEJIWYUH, UX OOO3HAUCHHMS W EIAWHUIIbI, YKa3bIlBaTb (DOPMYIIBI,
CBS3BIBAIOIINE JIAaHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIMYMHAMU,
BBIYUCIIATH 3HaUeHUE (DU3NUYECKOU BEJIMUUHBI,

aHaJTU3UPOBaTh (U3UYECKUE MPOIIECCHl U SIBICHUSI, UCIIONB3Ys (puznueckue
3aKOHbl M TPUHILMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaJIEIbHOTO
COEIMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH B3JIE€KTPOMArHUTHOM
WHJIYKI[UU, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, ypaBHEHUE OMHIITeWHaA s Portorddekra,
3aKOH COXPAHEHUSI SHEPTrUM, 3aKOH COXPAHEHUS HMIYJIbCa, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MAacCOBOTO 4HUCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTHBHOIO pacmhaja, Mpu 3TOM pa3indyaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHE U YCJIOBHUS (TpaHUIlbI, 00JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh M300paKEHHE, CO3/1aBAaEMOE€ IUIOCKUM 3epKalioM,
TOHKOM JTUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3MYECKUX SBICHUUA W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU STOM
dbopmynupoBaTh TpoOJEMy/3amady M THIOTE3y YyYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUSA, MPOBOIUTH OMNBIT U
(bopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPECHUSI (PU3NYECKUX BEIHUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO HW3MEPEHHUS M MCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MUECKHX BEIWYUH C HUCIHOJIH30BAaHUEM
OpSAMBIX HM3MEPEHHIl: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOTYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MUCCIIET0BAHMUS,

coOmoaTh mpaBmiia 0€30MacHOr0 TpyAa MPU MPOBEICHUU HMCCICTOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-UCCIIENOBATEICKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000opyI0BaHNS;

pemiaTth pacy€THhIE 3aJaud C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETbIO,
UCIIOb3Ys (PU3MUECKrEe 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMble ISl €€ pEelIeHUs, NPOBOAUTH PAcU€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAaUCHUS (PU3HUECKON BEJTNYUHBI,

peraTh Ka4eCTBEHHBIE 3aa4i: BBICTPAUBATh JIOTHYECKU HEMTPOTHBOPEUMBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIONB30BaTh  MPU  pPEIIEHWHM  Y4eOHBIX  337a4  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIL[UU
U TIpeJICTaBICHUS YUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMAIIHUIO;

OOBSICHATh, NPHUHLMIBI ACHCTBUS MAaIIMH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOTO MCMOJIb30BaHUS B MMOBCEAHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHON >KHU3HU
it o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEeHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHMsI 3[JOPOBbSI U COOJIIOJCHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pa3jIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpyNNbl, PAaLUOHAIBHO PpaCHpelesaTh OO0S3aHHOCTH W
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAEMOM POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosmmmyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM uu@poBbIe
Ne n/m P Konrtponbubie | IlpakTnuyeckue (ucbp )
NPorpaMmbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUSUKA U METObI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3KKa ¥ METOJIbl HAYYHOT'O MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
29 Jlnmamuka 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHUS B MEXaHUKE 6 1 1 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 1 bubnunoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnmoreka [JOK
2 1 1
3 OCHOBBI TEPMOTUHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperarHsle COCTOSIHHS BEIIECTBA. 5 bubnuoreka LIOK

®da3oBbIe Mepexo bl

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




Hroro o pazaeny

24

Paznea 4. DJJIEKTPOAUHAMUKA

bubmmoreka [JOK
4.1 10
UeKTpoCTATHK https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM ANIeKTpUUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IMyYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68




11 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/iesioB U TeM uu@poBbIe
Ne n/m P Kontponbubie | IIpakruyeckue (ucbp )
NporpaMmbI Bcero oOpa3oBare/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruuTHOE 1ose. DieKTpoMarHuTHast 1 1 3 bubnnoreka [IOK
' WHIYKIHAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
71 MexaHn4ecKHe U 3J1eKTPOMarHUTHbBIE 9 1 bubnuoreka [IOK
' KoJie0aHUs https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue U 3J1eKTPOMarHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97c
23 Onruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUUA OTHOCUTEJBHOCTH

31 OCHOBBI ClIeIMATIbHOM TEOpUHU 4 1 bu6mmoreka [JOK
) OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI PU3UKA
4.1 DJIeMEHTEI KBAHTOBOM ONITUKHA 6 bubnnorexa [IOK
https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE AP0

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

bu6mmoreka [JOK

5.1 DneMEeHTBl aCTPOHOMUU U acTPOU3UKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 7
Pazagen 6. OBOBIAIOIEE TIOBTOPEHUE

61 OGoGuaomee nosropere ‘ W~
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68







IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KosmmmuyecTBo yacoB DJIeKTPOHHBbIE

Ne Hara uudposbie

Tema ypoka Konrtpouabsubie | IIpakruyeckue op
n/n Bcero u3yueHusi | oOpa3oBaTesIbHbIE

padoThI padoTbl
pecypcsl
®du3rKa — HayKa O MPUPOJE.
e brp bu6mmoreka [JOK
1 Hayunbie meTo bl NO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMHpOBaHUY COBPEMEHHOM 1 bubnuoteka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIIbHOCTH JIFOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubnuoreka [IOK
nerkenus. [lepemernienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPSMOJIMHEHHOE 1 bubnuoreka [IOK
JIBMKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSMOJIMHEUHOE 1 bubnunoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe nazienue. Y cKopeHue 1 bubnunoreka [IOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeiiHOe 1BUXKEHUE.

7 I[IIZI/I)KCHI/IG mare IJjaJILHoﬁ TOYKH T10 1 bubmorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [IpunHiun oTHOCHTENBHOCTH | amues. 1 bubnmoreka [JOK




WHepuuaibHbIE CUCTEMBI OTCUETA.
Ilepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [JOK

9 CYIEpIIO3UINH chil. Bropoii 3akoH
. https://m.edsoo.ru/ff0c3be8
HrproTona /y1st MaTepuaibHOU TOYKU

10 Tperun 3akon HeroToHa s bubmoreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUPHOTO TsAroteHus. Crna

bu6mmoreka [JOK
11 TsKecTH. [IepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuia tpenusa. Koaddunment tpenust.

13 Cuia cgn OTI/IBneI({bI/(Iif)I pu BI/Ii(eHI/II/I Bubnmorexa LIOK

p P https://m.edsoo.ru/ff0c3{76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE U BpamaTeibHOE

14 JBHKCHHE a0COTFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmenT cuinsbl. [lneuo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TEJIa
Nmnynbc maTeprallbHOM TOUKH,

15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. bubnunoreka [IOK
Nmrynsc cunbl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
UMITylbca. PeakTuBHOE JBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas SHeprus MaTepUaIbHON bu6nuoreka [IOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPrHH

17 [TorenumanpHas 3HEprusi. bu6nmnoreka [JOK




[ToreHumanbHas 3HEPrUst ynpyro
nehOpMUPOBAHHOU MPYKUHBI.
[ToTrenumansHas SHEPrHs TeNa BOIM3N
IIOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[MoTeHMaNbHbIC U HETTOTEHIIUATBHBIC
cuiibl. CBsA3b pabOTHI
HETOTEHIINATIBHBIX CHJI C K3MECHEHHEM
MEXaHUYECKOH SHEPTUU CHCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHHYECKOH
SHEPrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTopHas paboTa
«MccnemoBanue cBsI3u pabOTHI CHITHI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UMHOBOTO JKI'yTa

20

KonTtponbHas paboTa 1o teme
«Kunemaruka. lunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS MOJIEKYIIIPHO-
KMHETUYECKON Teopuu. bpoyHOoBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpOeHUs ra30B, KUIAKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemecTBa. IlocTosHHast ABoraszo

24

TeruoBoe paBHoBecue. Temneparypa
u e€ usMmepenue. Illkana reMmeparyp




Lenbcus

W neanpusiii raz B MKT. OcHoBHOE

bub6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa

2% CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
JBUKECHHSI MOJIEKYJ. Y DaBHEHHE https:/m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
JlabopaTopHas paboTa

)% «MccnenoBanue 3aBUCUMOCTH MEXTY
rapamMeTpamMu COCTOSTHUS
pa3peKeHHOTO Ta3a»

29 H3omporiecchl B uaeanbHOM ra3e u ux bu6mmoreka [JOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJMHAMHYCCKOH CUCTEMBI

30 crocoObl e€¢ n3Menenus. Komuectso bubnmuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa

bubnuoreka [IOK
31 Bupel Termionepenauu
https://m.edsoo.ru/ff0c5¢c36
VenpHasa TEIUVIOEMKOCTD BEIECTBA.
bu6nmoreka [JOK
32 KonudecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢36
Teruonepenaye. AnuabaTHbIi mpoliecc

33 I1epBblii 3aKOH TEPMOAVMHAMUKHU U €70 bu6nuoreka LIOK
IIPUMEHEHNE K U30IIPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTtumocTs nporieccoB B bubnmnoreka [JOK




npupojie. Bropoii 3akoH
TCPMOAUHAMHKU

https://m.edsoo.ru/ff0c6230

[Tpunnun pevictus u KI1/] remnoBoit

bu6mmoreka [JOK

35
MaIlIUHbL https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1/]
37 DKojoruyeckue npooIeMbl
TETJIOPHEPTeTUKU
38 O6o0marommii ypok «MoeKysipHas bubnuoteka [IOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsHas pabota 1o teme
bubmmoreka [JOK
39 «MonexynsipHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMO TUHAMUKI
40 [TapooOpa3zoBaHre 1 KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenue u kureHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
. bubmmoreka [JOK
41 BJIYKHOCTB Bo3ayxa. HachIeHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramueckue u
1 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [IOK
CBOHUCTB KpHCTALIOB. JKuikue https://m.edsoo.ru/ff0c65{0
Kpuctajuibl. COBpeMEeHHbIE MaTeprabl
[InaBneHue u KpUCTAIIN3ALIHSL.
P t bubmuoreka [IOK
43 VienpHasg TEIUIOTa IUIABJICHUA.
https://m.edsoo.ru/ff0c6708
CyOnumarus
b K
44 VYpaBHeHHE TEMIOBOTO OanaHca nomorexa O
https://m.edsoo.ru/ff0c6820
45 DreKTpu3anus Tell. DICKTPHUSCKUNA bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3apsizioB

[IpoBOIHUKH, AUIIIEKTPUKHU U

bub6mmoreka [JOK

46 MIOJIYTIPOBOAHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
B3aumoencTBre 3apsa0B. 3aKoH
. . bubnuoteka [IOK
47 Kynona. ToueunsIn 25IeKTpUIECKUN
https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsok€HHOCTD 2IeKTpUYecKoro
A3 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ffO0c6df2
HaINpsHKEHHOCTH
Pabota cui anekTpocTaTndeckoro
49 nosist. [loten I/Ia;p Pasnocts bubmmoreia LIOK
' HHe: https://m.edsoo.ru/ffOc6£00
MOTEHINAJIOB
[IpoBOAHUKY U TUAIIEKTPUKH B
P P bubmmoreka [JOK
50 ANIEKTPOCTATHYECKOM IT0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTh
. bu6mmoreka [JOK
51 OnekrpoeMkocTb. Konaencaro
P s P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTb IIIOCKOTO
bubmuoreka [IOK
52 KOHJIeHCaTopa. DHeprus 3apsHKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGoparopnas pabdota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMII 1eVICTBUS M IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTHdecKas 3alura.




3azemiieHHE AIIEKTPOIIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cylecTBoBaHusA. [10CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma Jyis
ydacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
poBoAHUKOB. JlabopaTopHas padota
«M3ydeHune cMenraHHOTO COCIMHEHHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH IIEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlena

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

58

3axon OMa /17151 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJIC ncrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

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

59

DJIeKTPOHHAs IPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpOBOAMMOCTD

60

DNEeKTPUYECKUH TOK B BAKyyMe.
CBoWCTBa ANEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAs U
pUMeECHasi MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoja. IloaynpoBoiHUKOBBIE
pudOpbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUH TOK B PaCTBOPAx U

& pacmiaBax 3J€KTPOJIUTOB. | bubmmoreka LIOK
DNEeKTPOTUTHYECKAs TUCCOIIAITMSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIN3
DJIEKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITEIbHBIN 1 | bubnuoreka [IOK
HECaMOCTOSTEIIBHBIN pa3psil. MoJTHHS. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX NMPAKTHYECKOE 1 bubnuorexa [IOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypox | bubnuoreka [IOK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa 1mo teme

66 «Qnekrpocraruka. [locrossHHbIN 1 bubnuoteka [IOK
aieKkTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBubiit ypok. KonTposibHas 1 bubnuoreka [IOK
paboTta o Teme "DnIeKTpoauHaAMHKA" https://m.edsoo.ru/ff0c8c56

63 PezepBublit ypok. O000mIatoii ypok 1 bu6mmoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO HACOB I1O0 68
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11 KUIIACC

KosmmmyecTBo yacoB DJIeKTPOHHbIE
o
‘:;n Tema ypoka Beero Kourposabnbie | Ilpakruyeckue i[:;:e}[l/lﬂ :)Igg;ﬂz:;eenbﬂme
padoThI padoThI pecypen
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBMe. MarautrHoe 1oJie. | bubmmoreka [JOK
Bekrop marauTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHATHOM MHTyKIIUU
MarsauTHO€ 1oJjie MPOBOJHUKA C

) ToKOM. OmbIT Dpcreaa. 1 bubnnoreka [IOK
B3anmoaericTBre mpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO T0JIS KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJIHUK € TOKOM. Cuia Ammepa.

4 JlaGopaTtopHas pabota | | bubmuoreka [IOK
«HccaenoBanue nelcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy ¢
TOKOM
JleficTBHE€ MarHUTHOTO TOJIA HA

5 JBIKYIIYIOCS 3apsDKEHHYIO YaCTHUILY. | bubnuoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas uHAyKuus. [lotok

6 BEKTOpa MarHUTHOM nHAyKuuu. IC 1

WHJYKIUU. 3aKOH 3J€KTPOMAarHUTHOMN




nHaykuuu Papanes

Jlaboparopnas pabora
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ WHAYKIOUW

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal 50

NuayKTUBHOCTS. SIBIEHUE
camouHayKiuu. DJ[C caMOMHIyKIINH.
DHEeprust MAarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTBI, JIEKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
VMHIYKIIMOHHAs 11eYb

10

O6o06maromuii ypok «MarautHoe
noJsie. DIIeKTPOMAarHUTHAsT HHIYKIIHSD

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

11

KonTtponbHas padoTa 1mo teme
«MarauTHoO€ II0JI€E.
DeKTpOMarHUTHAsT WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIE MEXaHUYECKUE
kosebanus. ['apmoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIEOaHUH.
[IpeBpaienue sHepriuu

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KoyeOaHuil rpys3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

14

KonebarenbHbid KOHTYp. CBOOOIHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




QJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KOJIeOaTEIIbHOM KOHTYpPC.
Amnanorus MCKIY MCXaHNUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIeOaHUsIMHU

15

®opmyna TomcoHna. 3akoH
COXpaHCHUS SOHEPIrur B nACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHudeckue Kojeoanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHUs

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

17

ITepemennbin TOK. CHHYCOUIATBHBIN
MepeMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOTO TOKA. AMILIHTYIHOE
JICUCTBYIOIICE 3HAUCHHUE CHIIBI TOKA 1
HaIPSKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOr0 TOKa,
JIMHUH d7eKTponepesay

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus
AIIEKTPOSHEPTUH B TOBCETHEBHOU
KHU3HU




Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [IOK

21
pacrpocTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOJIbHBIE BOJTHBI
2 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubnuoreka [IOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMar HUTHBIE BOJTHBI, UX
. bu6mmoreka [JOK
23 cBOHUCTBA U ckopocTh. [Ikana
https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBuieHus. Pa3Butre cpencTs
cBs3u. Pagnonokanus
75 KonTtponbras pabota «Konedanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE paclipoCTpaHEHHE
2% CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [IOK
ToueuHslit HICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHus ceta. [loctpoenue
B https://m.edsoo.ru/ff0cd4e0
M300paXE€HUH B IJIOCKOM 3epKaJie
[Ipenomiienue csera. [lonHoe
73 BHyTpeHHee oTpakeHue. [IpenebHpn bubnunoreka [IOK
YI'0JI IIOJIHOI'O0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpPaKEHUS
29 JlaGoparopHas padota «/3mepenue bubnuoreka LIOK
IoKa3aTeJIst IPEITOMIIEHHS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenue u3oOpakeHuii B bubnmnoreka [JOK




nun3e. DopMyiia TOHKOM JTUH3BIL.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBeta. CIIOXKHBIN COCTaB
0 6enoro cseta. L[er. JlaboparopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 Nnrepdepenuus cera. Audpakius bubnuoreka [IOK
ceerta. [ludpakunonnas pemerka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckne TpruOOPHI U YCTPOMCTBA U
yCIIOBHUSA UX O€30MaCHOTO MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIaCCHYECKOU MeXaHUKH. [TocTymaTh bubmuoreka [IOK
CIEHAIBHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTETHHOCTH OJJHOBPEMEHHOCTH.
bubnuoreka [IOK
37 3amMe/yieHe BpEMEHHU U COKpaIlleHUue
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHEprusi ¥ UMITYJIbC PENATUBUCTCKOU
33 P C ymep . bubmuoreka [IOK
yacTulbl. CBSI3b MacChl ¢ SHEPTUEU U
p https://m.edsoo.ru/ffO0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOS
KonTponeHas padora «Onrtuka.
. bubnuoreka [IOK
39 OcCHOBBI cieMaNnbHOM TEOpUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf610




®otonbl. Popmyna [nanka. DHeprus

bubmuoreka [IOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dororpdexra. OnbiTer A. I nomorexa L
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl potorddexra. YpaBHEeHHE
. . bubnuoteka [IOK
42 DunitenHa s potodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpachas rpanuna» poroapdexra
JaBnenue cBera. OnbiTel [1. H.
. bu6mmoreka [JOK
43 JlebeneBa. XMUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpouCTBA U
m MPAKTUYECKOE TPUMEHEHUE:
dboTormeMeHT, (HOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemrenue 3agay no reMe «DI1€MEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OTIBITEL
46 Pe3§ (hopaa o paccessHUIO 0-4acTH Bubmmorexa LIOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bu6 K
47 [Toctynatel bopa uonworexa O
https://m.edsoo.ru/ff0dOafa
W3nyuenune u nornoienue (hoTOHOB
48 n 1/131:3 e€X0Je aToMa € O Ho(l?o OBHA bubnnorexa [JOK
P pexon . 8 yp https://m.edsoo.ru/ff0dQafa
SHEPruM Ha Ipyroil. Buasl ciekTpos
BoaHOBBIE CBOMCTBA YacTHLI. BOJIHEI
. i bubmuoreka [IOK
49 ne bpouns. KopnyckynspHo-

BOJIHOBOH AyaJlu3M. CnonTaHHoe 1

https://m.edsoo.ru/ff0dOca8




BBIHYXXKACHHOC U3JIYYCHUC

50

OTKpbITHE paIUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeaeneHnto coctaBa
PaIMOaKTUBHOTO M3ITYYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

Csowucrsa anbda-, bera-, ramma-
n3inydeHus. BousHue
PaJMOaKTUBHOCTH Ha KUBBIC
OpraHu3MbI

52

OTKpBITHE IPOTOHA ¥ HEUTPOHA.
N3otomel. Anbda-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-u3nydenue

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

53

DHeprus CBSI3HM HYKJIOHOB B sIIpE.
Snepubie peakuuu. SIaepHbId
peaktop. [IpoGIeMbl, IIEPCIEKTHBEI,
OKOJIOIMYECKUE aCHEKThI SIEPHON
DHEPreTHKH

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaly IEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3aMMO/IeUCTBHsI. EMMHCTBO
(U3NYECKOU KaPTUHBI MUPa»

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

55

Bup 3se3nnoro neba. Co3sesaus,
SIPKHE 3BE3/IbI, IUIAHETHI, HX BUAUMOE
newxenne. ColHeyHas cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CoHIIa U 3BE3]




57

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TIIABHOH
MoCJIeI0OBaTeIbHOCTH. BHYyTpeHHee
crpoenue 38e371. CoBpeMEHHbBIE
MIPECTABIICHHS O TIPOUCXOXKICHUN U
sposrory COTHIIA U 3BE3L

58

Mueunbiu [1yTe — Haia [anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lanakTuke. ['anakTuxu. YepHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz6eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponsHas pabota «DeMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb dhusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM U
ATUYECKOH chepax nesATeIbHOCTH
YyeJI0BEKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTUHE MUPA

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMupoBaHUM
npeacTaBiIeHuit 0 puzndeckoi
KapTHUHE MUPA




Ob6o6maromuit ypok. Mecto
(u3n4YecKoi KapTUHBI MUPA B 001IIEM
pSLy COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUMN O IIPUPOJC

66 PesepBHbIi ypok. MaruutHoe moue.
DNeKTpOMarHuTHas MHIAYKLNS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHelHalbHOM Teopuu
OTHOCHUTEJIBHOCTHU

Pezepnsiit ypok. KBanroBas ¢uzuka.
68 DneMeHThl aCTPOHOMUU U
acTpoPU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68
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