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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 6a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJIOXKEHUU U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeIbHOW MporpaMMmsl, mnpencraBieHHbix B @I'OC
COO, a Takxke c yu€rom denepalbHON pabdoueil MmporpaMMbl BOCHUTAHUS U
KOHIEMNIMKN TpenojaBaHus yueOHoro mpeamera «Pusnka» B 00pa3oBaTesbHbBIX
Opra”u3alusx Poccuiickon denepanunu, peATU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTrPaMMBI.

Conepkanue mporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (popMupoBaHUE
€CTECTBEHHO-HAy4YHON KapTUHbI Mwupa oOydarommxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usrke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTBYyeT TpedoBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpPEAMETHBIM pe3yJbTaTaM
oOyueHusl, a TaK)K€ YYMTHIBAET HEOOXOJUMOCTb peaU3allii MEXIIPEeIMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM mpeaMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIEIM U3Yy4EHHUs] (PU3MKH HAa YPOBHE CPEIHEro OOIIETro
00pa3oBaHus, IUITAHUPYEMBIE PE3YIbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeIMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIHTATHI IO F0JIaM 00y4YEHUS;

e cojaepxkaHue yueOHoro npeamera « @u3uka» 1mo rogam 00ydeHus.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOIbI, BHICTYIAas B
KauecTBE y4eOHOIo MpeIMETa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatoieM mupe. LlkonpHBIN Kype Pu3nKu — cucTeMooOpa3yromui
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB U SIBIICHUM, HM3y4aeMbIX XUMHEH, OHOJOTHEH,
¢uzmyeckorr reorpadueit u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHe (U3WYECKUX 3HAHUWA  ONpeensieT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMl B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, ITOJIy4EHHsS] HOBBIX MAaTE€pUAJIIOB C 3aJaHHBIMH CBOMCTBAMU U JPYIHX.
N3ydyenue QU3MKM BHOCUT OCHOBHOM BKJIQJ, B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydawluuxcsd, B (POPMUPOBAHHE YMEHUU MPUMEHATH
HAy4YHBI METO/I MO3HAHUS IPU BHINOJIHEHUH UMHU Y4€OHBIX UCCIIETOBAHUM.

B ocHoBYy Kkypca (uU3MKU MJii YpPOBHS CpeAHEro oOuero ooOpa3oBaHMs
MOJIOKEH psAI HUACH, KOTOpblE MOXKHO paccMaTpUBaThb KakK MPHHIMIBL €ro
ITOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuai U3 BCeX Pa3esioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCHUECKOM, TaK 1 COBPEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (U3UKH
00BbeIMHEH BOKpPYr (Qu3nMyeckux Teopuil. Bemymmm B Kypce sBIseTCS
(dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
ToJie.

Hoes eymanumapuszayuu. EE peanuzanus MpeanonaraeT HMCIOIb30BaHUE
I'YMaHUTApHOTO MOTEHIHANa (U3MYECKOM HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢uzuk ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U SKOJIOTHYECKUMU TPOOIEMaMH.

Hoes npuxnaomoii  umanpasenrennocmu. Kypc ¢usuku npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUMN
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanu3yercss MNOCPEACTBOM BBEAECHUS DJIEMEHTOB
COJICP)KAHMSI, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJIOTHM, a Takxke OOCYXKICHUs
pobJieM pallMOHAILHOTO MPUPOOIIOIb30BAHMS U SKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMHM Kypca (M3UKA HAa YpPOBHE CPEAHEro oOIIero
o0pa3oBaHus SIBISIOTCS (u3nueckue Teopuu ((hopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POJIU (PYHIAMEHTAJIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TpaHUIIAX
MPUMEHUMOCTH TEOPHH, MJIi ONUCAaHUS eCTeCTBEHHO-HAY4YHBIX SIBICHUUA U
MIPOIIECCOR).

CHUCTEeMHO-IEITeIbHOCTHRIN TOIX0/] B Kypce (PU3UKHU PEAM3yeTCs MPExKJIe
BCEro 3a CU€T OpraHu3alliUd SKCIEPUMEHTAIBHOU NIEATEIIbHOCTH O00Yy4YaroluXcsl.
Jiis  6a3oBoro ypoBHS Kypca (U3MKH — STO HCIOJIb30BaHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B TIporpamMme 1o (pusuke oObeIMHEHBI B OOIIMM CHUCOK YYECHUUYECKHUX
MpakTUYecKux paboT. BriaeneHne B yka3aHHOM IepedHe JabopaTopHBIX pador,
MPOBOJIUMBIX  JJISI KOHTPOJST UM  OLEHKHU, OCYIIECTBISIETCS  y4aCTHUKaMU
00pa30BaTEIbHOrO IpolLecca MCXOAd U3 OCOOCHHOCTEM IUIAHUPOBAaHUSA U
ocHamieHuss kaOmHera Qusuku. Ilpm »>TomM obecreumBaeTcs  OBJIAJICHUE
OOyJarolmMUMHUCd YMEHHUSIMU TMPOBOAUTH KOCBEHHBIE H3MEPEHUsI, HUCCICIOBAHUS
3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH W TOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEAJIOAKEHHBIX TUIIOTE3.

Bonpuioe BHUMaHME yIENAETCS PEUNICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM J71s1 pacu€THBIX 3a/lady MPUOPUTETOM SIBIISIFOTCSI 33Jladyd C SIBHO
3aJJaHHON (PU3UUECKON MOJIENBIO, MO3BOJIIOIINE TIPUMEHSITh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfeia Kypca, TaKk W HHTErpUpys 3HAHUS U3
pasHbIX pa3fenoB. [ KayecTBEHHBIX 3a/lay IPUOPUTETOM SBIISIIOTCS 33aJaHUs Ha
OOBSICHEHHE NPOTEKaHUS (PU3UUYECKUX SBJICHUM W TPOIIECCOB B OKpYKarouiei
KU3HU, TpeOyrolue BbIOOpa (U3NUECKON MOJENu JJIsi CUTYallMu IPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€ecleueHui0 y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bu3KKN Ha YPOBHE CpeTHEro o0LIero oopa3oBaHmsl TOJKEH U3y4aTbCs B YCIOBUAX
MpeAMETHOro kKaOuHeTa (PU3MKU WM B YCIOBUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOT'0 IUKJIa. B kabuHere (U3MKH JODKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE JJis BBHINIOJIHEHUS YKa3aHHBIX B
nporpamme 1o (pu3nKe y4eHUYECKUX MPaKTUYECKUX paboT M TEeMOHCTPAIMOHHOE
000py/IOBaHHE.

JleMoHCTpanimoHHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHUHAMAIBHOM JOCTATOYHOCTH U OOECICYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B IMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpauil Jyis
UCCIEIOBAaHUSI  M3y4YaeMbIX SIBICHUW M  MPOLIECCOB, HDMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHUM.

JlaGopatopHoe 00OpynOBaHWE JII YYEHUUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcsi B BHJIE€ TEMaTHYECKMX KOMILJIEKTOB U OOECIEuMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyyaromuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTO 00O0pYMOBaHUS JODKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ HIU(POBBIX J1aOOpaTOPHUH.

OCHOBHBIMH LIENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIOTCS:

e (opmupoBaHHe uHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAy4HOMY
U3YYCHUIO TMPUPOJBI, Pa3BUTHE HMX HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHUE NMPEACTABJICHUN O HAYUHOM METO]Ie MO3HAHUS U POPMUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBJICHUSIM;

e (opmupoBaHHEe HAy4YHOrO MHPOBO33PEHMSI KaK pE3yibTara HU3Y4CHHS
OCHOB CTPOCHHUS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHre yMEHUW OOBSCHATH SBICHUS C HCIOJb30BAHUEM
bu3MUecKUX 3HAaHUN U HAyYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpenacTaBICHUN O poyid (DU3UKH 71T PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUM.

JlocTmkeHne 3TUX Lieiel oOecreunBaeTcs pelIeHHeM CIEeAYIOIIMX 3a7ad B

mpolecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS:



e TMpUOOpPETEHHUE  CHUCTEeMBbl  3HaHMH 00  oOmwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsX, BKJItOUast MEXaHUKY,
MOJIEKYJIIPHYIO  (U3UKY, OJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HUKY U
AJIEMEHTHI acCTPO(PHU3UKY;

e (opMUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS] (PU3NYECKUX SBICHUW B TNPUPOAEC U Uil TPUHITHUS
MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOW KU3HU;

e OCBOGHHE CIIOCOOOB pEHICHMS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOU
dbusznueckol MOMENbI0, 3a/lay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIIOBHSM 337a4u;

e TMOHUMaHHUE (UMYECKUX OCHOB U MPHUHIUIOB JEUCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMAHHS HA OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U IMPOBEACHUS
($u3nYeCKUX HSKCIIEPUMEHTOB, aHaJIM3a M WHTEpIpeTaluu HH(popMalumu,
OTpEICIICHHs] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3J]aHUE YCJIOBUM NJIsl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus orBoautTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 gaca B HEZEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemelii B mporpamme mno (Qu3uMke MepedeHb JTadopaTOpHBIX U
MPAKTHUECKUX paboOT SABIAETCA PEKOMEHIOBAHHBIM, YYMUTEIb J€JaeT BBIOOP
MPOBEJICHUS JIa0OPAaTOPHBIX PAbOT U OMNBITOB C YYETOM HMHAMUBUAYATbHBIX
0cOo0EHHOCTEH 00Yy4arOIIUXCS.



COJEPXXAHUE OBYUYEHUA
10 KVIACC

Pasznea 1. ®usuka 1 MeTOAbI HAYYHOI O IO3HAHUSA

®dusnka — Hayka o npupone. HayuHble MeTOABl MO3HAHUSA OKPYXKAOLIErO
mupa. Pomnbp dkcrepuMeHTa M TEOpUM B MPOLECCE IIO3HAHUS IPUPOJBIL.
DKCIIEpUMEHT B (PU3UKE.

MopaenupoBanue QU3MUECKUX ABJICHUN U IpoueccoB. HayuHble rumoressl.
®du3uyeckue 3aKOHbI U TEOpUU. |'paHUIIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (popMHpPOBaHHU COBPEMEHHOM HAYYHOW KapTHUHBI
MUPa, B TPAKTAUYECKOU AEATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AnanoroBele u 1U(GPOBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. OTHOCHTEIBHOCTbh MEXAHUYECKOIO JBUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemernenue, CKOpOCThb (CpedHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) WU
YCKOPEHHE MAaTepUajbHOM TOYKHM, MX MPOEKIMM HAa OCH CHUCTEMBI KOOPIWHAT.
CrnoxxeHue nepemMeIieHnil U CII0)KEHHE CKOPOCTEN.

PaBHOMEpHOE UM pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBmxkeHue. ['paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHMs, IIyTH W [EPEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBobOoniHOE najsieHue. Y CKkopeHrue CBOOOTHOTO MaJIeHus.

KpuBonmuHeliHOoe  nBWKEHME. [[BUKEHME  MaTepuasbHOM  TOYKM 11O
OKPY>KHOCTH C IMOCTOSHHOM MO MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEMHAA
ckopocTthk. [lepron u yactora oOpaieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckne yCTpOCTBA M IPAKTUYECKOE IPUMEHEHHE: CIUIOMETP,
IBUKEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE ITEpEAAYH.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MIUTIOCTPALIMS KMHEMATUYECKUX XaPaKTEPUCTUK
JBHKCHUSL.

[TpeoOpazoBaHue NBUKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[lageHue Tes B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBwxeHus Tena, OpPOIIEHHOTO MOJ VYIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaIeHHUS.

HanpagiieHre CKOpOCTH NpU IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

M3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYTAMH, NPOWICHHBIMU TEJIOM 32
NOCJIEIOBATENIbHBIE PaBHbIE IIPOMEXKYTKHM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYaJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO.

N3y4yeHne IBUKEHUS 1IAPUKA B BI3KOU JKHIKOCTH.

W3yuenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocutenmbHOCTH  ['aymmnes.  IlepBeld  3akoH  HbroTOHA.
HNuepunanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HproToHa
IUIsL MaTepuaabHOM TOUKU. Tperuit 3akoH HproTOHA U1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsbkectu. Ilepas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (1mokosi, ckonbxkeHus1, kadyeHus). Cuna tpenusi. Cyxoe
Tpenue. Cuja TpeHUs CKOJBKEHUS U cuiia TpeHus nokos. KoaddunueHT tpenus.
Cuita conpOTUBIIEHUS NIPU IBU>)KEHUU TEJa B AKUJKOCTH WIIH Tase.

[ToctynarenbHOE U BpallaTeNbHOE JBUKEHHUE a0COMIOTHO TBEPAOIO TENA.

MoOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumeHus. llnedo cunbl. YcnaoBus
paBHOBECHS TBEPIOTO TENA.

TexHu4ecKne yCTPOHWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIMIIHUKM,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHne nHepUUu.

CpaBHEHHE MacC B3aMMOJICCTBYIOIINX TEI.

Bropoi1 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cui.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT J1e(hOpMALIUH.

HesecomocTts. Bec Tena mpu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBECUA TBEPIOro Tesia. Buabsl paBHOBECHSI.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3yuenue ABM>KEeHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.



HccnegoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pa3Iie, OT uX AedopMaIium.

HccnenoBanne ycimoBHM paBHOBECHsS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpalCHUS.

Tema 3. 3akoHnbl cOXpaHeHUus 6 MeEXaHUKe

Wmnynbe maTepuanibHOM TOYKM (Tena), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbc cuiabl U U3MEHEHUE HUMITYJIbCA TeNld. 3aKOH COXPAaHEHUs HMITYJbCA.
PeaktuBHOE BUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprus MarepuaibHOM TOYKUA. Teopema 00 HW3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas DHEPrusl. [lorenuunanpHas SHEPrus YIIPYTO
nehopMUpOBAaHHOW  TIpyXuHBI.  [loTeHIManbHass  dHEprus Tena  BOJIM3H
MMOBEPXHOCTH 3EMIJIU.

[lorennmanbHple W HEMOTEHIHMANbHBIE  Cwibl.  CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOM SHEPrHUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4yeckne yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: BOAOMET, KOIED,
MPY>KUHHBIN MTACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MoTEeHIIMAIBLHON SHEPIUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuui saxcnepumenm, rabopamopHule pabomoi

N3ydyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ U3BMEHEHHUEM MEXaHMUYECKOW YHEPruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. Monekysipaas pusrka 1 TEPpMOJHUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKON TEOPUU M UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Jduddysua. Xapakrep ABUKEHUS WU
B3aMMOJICMCTBUSL YacCTHI] BElIECTBA. Monenn CTPOCHUs Tra30B, XUIKOCTEU W
TBEPJBIX T€J U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojenei. Macca u
pa3mepbl Mosiekyi. KommuecTBo BemectBa. [locTositnnas ABoranapo.

TeruoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopens  uaeanpHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUM HJEABbHOTO ra3a. AOCONIOTHAs TemIeparypa Kak Mmepa
CpeaHEd KUHETHMYECKOW SHEPruM TEIUIOBOrO ABMXKEHWs dvactun rasa. [llkama
temniepatryp KenbBuHa. ['a30Bbie 3aKkoHBI. YpaBHeHUE MeHneneeBa—Knaneiipona.
3akoH JlanbroHa. M3omporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHU4ecKre YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTpOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COCAUHEHUM.

OmnbITel 10 1UPPY3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO ABMXKEHHUS.

Mogens onbita LTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYISIPHOT O
B3aHMMO/ICHCTBUA.

Mogens, HUTIOCTPUPYIOIIAs TPUPOY IaBICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS HJICAIIBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

Ornpenenenre Macchbl BO3/yXa B KJIAaCCHOM KOMHAaTe HAa OCHOBE HM3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnegoBaHne 3aBUCMMOCTH MEXIY MApaMETPAMU COCTOSTHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckas cucteMa. BHYTpeHHss dHEprus TEpMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3MeHeHus1. KomuecTBo TermnoTsl u pabora. BHyTpeHHss
DHEPrusi  OAHOATOMHOIO  HWACAIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJIHOCTh, KOHBEKIIMS, U3y4YEeHHE. Y eIbHas TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoThl 1pu Temonepeaaye.

[Torsitue 00 ammabatHOM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKHU.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMHUKH K H3ompoieccaMm. [ 'padudeckas
HHTEpIIpeTaIys paboThl rasa.

Bropoii 3akon TepMoanHamuki. HeoOpaTuMoCTh MPoIIeccoB B MPUPO/IE.

TennoBele  MammHbl.  [IpyHOMOBI  ACUCTBHUS — TEIUIOBBIX — MAILIMH.
[Ipeobpa3oBanus HSHEpruM B TEIUIOBBIX MamuHax. Kosdduuuent mone3Horo
neiictBus TersioBord MamuHbl. [{ukn KapHo u ero kosdduiveHT mone3Horo
JEUCTBUSA. DKOJIOTUYECKUE MPOOJIEMBI TEIIOIHEPTrEeTUKH.



TexHu4ecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATElb
BHYTPEHHET'0 CrOpaHusi, ObITOBOM XOJIOJUIBbHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpruu Tejna MpU COBEPUICHUU pPabOThI: BBUIET
MpoOKM W3 OYTBUIKM TIOJ JEUCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUSs (BUICOAEMOHCTpAIlus).

M3MeHeHne BHyTpEeHHEN sHEPruu (TeMIiepaTyphbl) Tela Mpu TeIionepeaaye.

OnbIT 1O anuabaTHOMY pacIIMPEHHIO BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu napoBoi TypOHHBI, ABUTaTENsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOT'O
JBUTATEJIS.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

N3mepenue yneapHON TeIUNIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Daszoevie nepexoovl

[TapooOpa3oBanue u koHaeHcarus. Vcnaperue n kumneHue. AOCOMIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHBI map. YAenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTIIEHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucranmuueckue u amopgHbie Teaa. AHU3OTPOIUS CBOWCTB
kpuctayioB. JKunkne kpucraubsl. CoBpeMeHHblE Marepuaibl. [lnaBienue u
KpUCTaJUIM3aIus. Y ieibHas TerioTa miasieHus. CyonmManus.

VYpaBHeHUE TEmI0BOro OagaHca.

TexHnueckne yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMHU MOIYYEHHsS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMAaTEePUaIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACHIIIEHHBIX MApOB.

Kunenue npy moHMKEHHOM JIaBJICHUU.

CniocoObl U3MepeHUsl BIAXKHOCTH.

HaGmonenrie HarpeBaHus U IUIABJICHUS! KPUCTAITMYECKOTO BEIECTBA.

JleMOHCTpanys KpucTauIoB.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DIneKTpu3auust Teja. OJIEKTPUYECKUM 3apsan. JIBa BHAAa SIIEKTPUYECKHUX
3apsanoB. IIpOBOAHUKH, NHANEKTPUKUA W MOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 2JIEKTpUUECKUAN 3apsii.
Onextpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuyeckoro mois.  [IpuHiun



CYNEPIIO3ULUN BJEKTPUUECKUX MOoNe. JIMHUM HanpspKEHHOCTH BJIEKTPUYECKOrO
HOJIA.

Pabora cmnm  anektpocrarnueckoro  mods.  [lorenmman.  PasHocTh
MOTEHUUAOB. [IpOBOAHUMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JluanexkTpruyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIIeKTpOEMKOCTh TJIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOIO KOHIEHCaTopa.

TexHU4eCcKne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETP, BJEKTPOCTaTHUUECKas 3alluTa, 3a3€MJICHHE BJIEKTPOIpUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN anmapar, CTPyMHBIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U MPUHIUI JCUCTBUS AIIEKTPOMETPA.

B3anmonenicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEIL

[IpOBOIHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aIIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaropa oOT IUIOAgu
IJJACTUH, PACCTOSIHUSA MEXAY HUMH U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHLKEHHOr0 KOHJIEHCATopA.

Yuenuueckuii axcnepumenm, 1abopamopHvie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsioxenne. 3akon OMa 111 ydacTKa Lenu.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y JAEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarensHOE, MapaLIEIBbHOE, CMEIIAHHOE COCANHEHUE TPOBOHNUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIIAsA CHJIA U BHYTPEHHEE COINPOTUBICHUE HMCTOYHUKA TOKA.
3akoH OMa [u1s MOAHOM (3aMKHYTOM) 3JIEKTpUYecKoi 1enu. KopoTkoe 3aMbIKaHueE.

ONEeKTpOHHAss  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTb
COMPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DnexTpudeckuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKMY. CobctBeHHas U IpUMECHast IIPOBOJAMMOCTD
nosyrnpoBogHUKOB. CBoiicTBa p—n-niepexoza. [loaynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpUYeCKMid TOK B  pacTBOpax H  paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOMUTHYECKAS AUCCOLUALINS. DIEKTPOIH3.



DnekTpuyeckuid ToK B razax. CaMoCTOSTENbHBI M HECAMOCTOATEIbHBIH
pazpsan. Monuus. [lnazma.

TexHuueckre YCTpPOHMCTBA W MPAKTUUYECKOE MPUMEHEHHE: aMIIepMeTp,
BOJITMETP, PpPEOCTaT, HCTOUYHMKU TOKa, OJJIEKTPOHArpeBaTeIbHbIe MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JTHO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TNOJI, TATbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKA U HAITPSDKCHHUS.

3aBUCUMOCTh COINPOTUBICHUS UUIUHIAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IJIOLIAAM MOMEPEYHOr0 CEUYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsimoe u3MepeHHe BIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajlbBaHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUS] METAIJIOB OT TEMIIEPATYPBHI.

[TpoBOAUMOCTH JIEKTPOIUTOB.

HckpoBoil pa3pss ¥ MpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSSI MPOBOJIUMOCTD JUO/IA.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3ydeHune cMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHEIo
COIPOTUBJICHHUS.

HabGmronenue anexktposinza.

MexnpeameTHbie CBA3H

N3ydenue kypca ¢usuku 0azoBoro ypoBHsa B 10 kjacce oCylecTBIsIETCS C
y4€TOM COAEpP)KATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTEeMaTHKH,
OMOJIOTHH, XUMHUHU, Teorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nonsamusi, CBSI3aHHBIE C U3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHMS: SIBJICHHE, HaydHbI (akT, rumores3a, (Qu3Mueckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOAECHUE, YKCIIEPUMEHT, MOJIETTUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelleHWe CHUCTEMbl ypaBHEHUHM, JHHEWHas (QyHKIuS,
napaboa, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPHI M UX MPOCKIIUU Ha OCH KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexanndeckoe NBMXKEHHE B JKMBOUM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BUABI TEIUIONEpEnayH, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOUM MpUpO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsh Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJUTHUYECKAS] TUCCOLMAIIMS,
raJibBaHUKa.

lI'eoepagpus: BIaxXHOCTh BO3yXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBMXKEHHUI C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOAIIMIHUKYN, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJAOMET M JApPYyrue), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJYYEHUsS] COBPEMEHHBIX MATEpUalioB, B TOM UKCIIE HaHOMAaTEpHAIIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPOIpUOOpOB,
KCEpOKC, CTPYHHBIN MPUHTED, AJEKTPOHArpeBaTEIbHbIC puOOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KVIACC

Pa3znea 4. diekrponmHamMuka

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locrossHHBIE ~ MarHWThl.  B3auMOIEWCTBHE  NOCTOSHHBIX  MAarHHUTOB.
MarnutHOoe mosie. BekTop MarHuTHOW WHAYKUMHU. [IpuHOMI cynepno3uuuu
MarHUTHBIX TOJIEW. JINHUKM MarHUTHOM WMHAYKIMU. KapTuHa TUHUN MarHUTHOMN
VHAYKIUH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTtHOoEe TmON€ MPOBOAHMKA C TOKOM. KapTuHa JHMHMN WHIYKIUU
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJBLIEBOIO
ITPOBOJIHMKA, KAaTyIIKK ¢ TOKkOM. OnbIT Dpcrena. BzanmoneictBre mpoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MO1y/lb U HallpaBJICHHE.

Cuna JlopeHiia, €€ MoayJib U HampaBiieHUE. [[BUKEHHE 3apsiKEHHON YaCTULIBI
B OJIHOPOJTHOM MarHuTHoM mose. Pabota cubl Jloperria.

SIBneHue BIIEKTPOMAarHUTHOW MHAYKOMHU. [IOTOK BEKTOpa MAarHUTHOM
UHIYKUAHW. OJEKTPOABMKYIIAs CHJIa HMHAYKUUWA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snekTtpuyeckoe mnosie. OJIEKTPOABHKYIIAsS CHUJIAa HHAYKIUU B
MIPOBOJAHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OAHOPOTHOM MArHUTHOM MOJIE.

ITpaBwuiio Jlenua.

NHayKTUBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKIIHH.

DHEpPrusi MarHUTHOT'O MOJS KATYIIKHA C TOKOM.

DNEKTPOMArHUTHOE TOJIE.

TexHU4ecKne YCTpOMCTBA M MPAKTUYECKOE TIPUMEHEHHE: TOCTOSHHbBIC
MAar"HuThbl, 3JICKTPOMArHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YaCTHL], UHAYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MarHUTHBIM MOJIEM.

JIuHUKM MHAYKIIMYA MarHUTHOTO MOJIS.

B3anmoneinicTBue 1ByX IPOBOHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUATA.

SIBrIeHUE PNEKTPOMArHUTHON UHIYKIIUU.

[Tpaswuiio Jlenua.

3aBUCUMOCTb 3JIEKTPOJABUKYIIEH CUIIBI UHAYKIIMA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne caMOUHIYKIUU.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3y4yeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBaHue sBIEHUA 3JIEKTPOMATHUTHOW UHAYKIIUU.

Pa3znen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUmMHbLE KOJ1€0AHUA

Konebarenbnass  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoJjeOaHUs.
I"apmonunueckue kosiebanus. Ilepuon, yactora, amrumTyna U (daza KoneOaHUH.
[Ipy>xHHBIN MasTHUK. MaremMaTU4eCKUi MAsTHUK. Y PaBHEHHE I'apMOHHYECKUX
konebanuil. [IpeBpaieHue sHepruu Npu rapMOHNYECKUX KOJICOaHUSX.

KonebarenpHblii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJjeOaHUs B
UealbHOM KOJeOaTeNbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHYECKUMH M
ANEKTpOMarHuTHeIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHUs
SHEPrUM B HI€aTHbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencrapieHre 0 3aTyxaronMx KojeOaHUsX. BbIHYXIeHHbIE MEXaHUYECKHE
kosnebanus. Pezonanc. BeiHYX€HHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHMS.

[lepemenHblii TOK. CHHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHE CHJIbl TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U MOTPeOICHUE IIEKTPUUECKOM
SHEPruu. DKOJIOTMUYECKUE PUCKU TPHU MPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa
WCITOJI30BaHUS AJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: 3JIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPONEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KosieOaTeabHOM cHUCTeMbl (NPY>KUHHBIA WU
MaTeMaTUYECKUI MasITHUK).



Hab6roneHue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJICOAHMIA.

HabGmronenue pezonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiiorpaMmbl (3aBUCUMOCTU CUJIbI TOKA U HAMPSKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3zonanc mnpu nocienOBATEIbBHOM COEAUMHEHHUHM PE3UCTOPa, KaTyLIKU
MH]JIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3JEKTPONEPENAYUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

HccnenoBanue 3aBUCUMOCTU TEpUOAa MajbIX KoJeOaHUM rpy3a HA HUTH OT
IUTMHBI HUTU U MAacChl Tpy3a.

HccnegoBaHue MEpPEeMEHHOrO0 TOKAa B I[€NM W3  MOCIEA0BATEJIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBIE 60JIHbL

MexaHnnueckue BOJHBI, YCJIOBHUsL pacnpoctpaHeHus. Ilepumon. CkopocTb
pacnpoCTpaHeHuss M JJuHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJHBI.
Hntepdepentus u nudpakiys MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUSI U3TYyYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusi BektopoB E, B, V B anektpomarautHoil BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOsIpu3anus, Tudpaxis,
unTepdepennnsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37EKTPOMAarHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paaUOCBA3U U TENEBUICHHS. Pannonokanus.

DNEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEbI.

TexHU4ecKre YCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHKAa B TEXHHKE W MEAULMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBYU-neup.

Jlemoncmpayuu

OO0pa3oBanre 1 pacCIpOCTpaHEHUE TTOTIEPEYHBIX U TIPOAOJIBHBIX BOJIH.

Konebmromeecs: Te10 Kak ICTOYHHK 3BYyKa.

HaGmonenre oTpaskeHus ¥ MPeIoMIICHU MEXaHUYECKUX BOJIH.

Hab6nronenune naTepdepenninm u nudpakimi MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH M
4acTOTOU KOJIEOAHUH.



HccnegoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesoMIIeHHe, Mosipu3aius, Audpakuus, UHTephepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmoinHElHOE pacnpoCTpaHEHUE CBETa B
onHoponHou cpene. JIyu cBera. TouedHbI HCTOUHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenue nzoOpaxkeHuit B
IJIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHBI IPEIIOMIICHUS CBeTa. AOCOIOTHBIN MOKAa3aTENb
npesnomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yroa MOJIHOrO
BHYTPEHHET 0 OTPAKEHUS.

HMucnepcust ceeta. CloxHBIN cocTaB Oenoro cBera. LIBer.

CoOuparomiue # pacceuBaromue JHH3bL. ToHkas JmH3a. DOKycHOe
paccTOsTHUE M OINTHYecKas cuia TOHKOM iuH3bl [locTpoenue wu3zo0paxeHUil B
coOMparoINX W paccerBaromuX JMH3aX. DopMysna TOHKOM JIMH3BI. Y BEIMYCHUE,
JTaBacMoe€ JIMH30MH.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass onrtuka. HWutepdepenius cBera. KorepeHTHble HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEpPhEPEHITMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakaus cseta. [QudpaknuonHas pemeérka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAaKCMMYMOB TIpH MaJCHUM MOHOXPOMAaTHYECKOIO CBETa Ha
IU(PPaKIHMOHHYIO PEIIETKY.

[lonspuszanus ceera.

TexHu4eckne yCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHUE: OYKH, JIyIa,
¢doTtoanmapaT, NPOSKIIMOHHBINA armapar, MHKPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TTOJIIPOU/I.

Llemoncmpayuu

[IpsAMOIIMHENHOE pPAaCHPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIIEHHE CBETA.
Onrtuueckue NpuoopHI.

[TonHoe BHyTpeHHEE OTpaxkeHrue. Mojenb CBeToBOAA.

HccnenoBanue CBOMCTB M300paKeHUM B JIMH3AX.

Mopaenu MUKPOCKOIIa, TEJIECKOMNa.

Hab6nronenue natepdepennmm crera.

Hab6monenue nudpakuuu cBera.

HabGmronenue aucnepcuu cBera.

[Tony4yeHune crieKkTpa ¢ MOMOIIbIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIbI0 AUGPAKITMOHHON PEMIETKY.

HabGnronenue nonspusanuu CBeTa.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol



N3mepenne nokazares MpesioMIICHHS CTEKJIA.
HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HabGmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI clIelAILHOM TEOPUH OTHOCUTEJIBHOCTH

['paHuipl  OPUMEHMMOCTH  Kiaccuueckod — mexaHuku.  [locTynarsl
CHEUAIbHOW TEOPHUH OTHOCHUTEILHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHHU U COKpAILlCHUE
JUTVHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YACTHUIIBI.

CBsI3b MaccChl € SHEPrUENl U UMITYJIbCOM PEIATHBUCTCKON YaCTULIbI. JHEPIHUsl
ITOKOSI.

Pasnen 7. KBanToBas pusuka

Tema 1. Dnemenmut K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBa3u sHEpruu HOTOHA C €r0 4YaCTOTON. DHeprus
1 UMIYJIbC (POTOHA.

OTtkpeiTue u uccienoanue gorodddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHbI
doroapdexra. YpaBuenue DitHirerHa i Gorodddexra. «KpacHas rpanunar
dhotorddekra.

JlaBnenue ceera. OnbiTel 11. H. JleGenena.

XHUMHUUYECKOE NEeNCTBHUE CBETA.

TexHuueckue yCTpoCTBA W TMpPaKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboronatyuk, coaHeuHas: Oarapesi, CBeTOAHO,.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOW TJIACTUHOM.

HccnenoBanue 3akOHOB BHENTHETr0 GpoTodddexTa.

CBeToquo.

ConneuHnas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccestHUIO o -4acTHIL.
[Imanerapnas mopens aroma. Iloctymarel bopa. M3nydenue u morsionieHue
(GOTOHOB TpU TMEpexoje aroMa C OJHOTO YPOBHSI 3HEPruuM Ha apyrou. Buabl
cnekTpoB. CEKTp ypOBHEN SHEPIUH aToOMa BOJIOPOJA.

BonHoBwie cBoMcTBa yactull. Bomubl ae bpoitns. KopnyckynisipHO-BOITHOBOM
Iyaju3M.

CHOHTAaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

TexHU4eCcKne YCTPOMCTBA M IIPAKTMYECKOE IPUMEHEHME. CHEKTPAIbHBINA
aHan3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdhopaa.
OnpeneneHue JJIMHBI BOJIHBI JIa3epa.
HaGmonenrie nuHelyaThIX CIEKTPOB U3TyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
Hab6ronenue nuHevaToro cnekTpa.
Tema 3. Amommnoe sa0po
DKCIEpUMEHTHI, JT0KA3bIBAIOIINE CJIOKHOCTh CTpPOCHMS snpa. OTKpbITHE
panunoaktuBHOCTU.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
panvoakTuBHOro wu3nydenus. CoiictBa anbda-, Oera-, ramMma-u3Iy4deHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA W HeWTpoHa. Hykmonnas monens snupa ['eitzenbepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M30Tornsbl.
Anbda-pacnan. DNEKTpPOHHBIA M TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIydeHue. 3aKOH paJluOaKTUBHOTO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAaepHbie cuiibl. JlepexT maccol sapa.
Snepusble peakiuu. /lenenue u cuHTE3 A1€EP.
Anepusiii peaktop. TepMosimepHbiii cuHTe3. [IpoGnemMbl M TEpPCHIEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJIOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHKHU.
DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.
Mertonbl HaOJIIOAEHHS U PETUCTPALUH 3JIEMEHTAPHBIX YaCTHULI.
dynnaMmeHTanbHble B3auMoaecTBUA. EAMHCTBO (u3nyuecKoil KapTUHBI MUpA.
TexHU4eCcKHe yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMepa
BunbcoHa, siiepHblif peakTop, aToMHasi 6om0a.
Jlemoncmpayuu
CU€TYMK HOHU3HPYIOIIHNX YaCTHII.
Yuenuueckuui axcnepumenm, rabopamopHule pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOTOTrpadusim).

Pa3nen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKH

Otanbl pa3BuTUs acTpoHoMmuu. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Buna 3Bé3gnoro Heba. Co3Be3nus, sipKkue 3BE3MbI, IMJIAHETHI, UX BUIUMOE
JIBUKEHHE.

ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHua W 3BE3.
3BE31bI, UX OCHOBHBIE XApPAKTEPUCTUKH. JluarpaMma «CHEKTpalbHBIA Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IOCIIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JIJIsI 3BE3]l TJIaBHOW MOCIEIOBATEIbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKIACHUU U 3BoMonuu CosHIa U
3BE3/. DTaNbl )KU3HU 3BE3].

Mnineunsiii Ilyre — Hama ['anmaktuka. [lonoxenne u nuxenue ConHua B
Namaktuke. Tunsl ramaktuk. PaguoranakTuky v kBazapbl. YEpHBIE OBIPHI B spax
TIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranve rajgakTuk.
Teopust bosbiioro B3peiBa. PEMMKTOBOE M3ITydYEeHUE.

MacmrabHas crpykrypa Beenennoii. MeraranakTuka.

Hepeménubie mpoOiieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmonenusi HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUM I ONpe/IeTICHUS MOJIOKEHHSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3usl CEBEPHOIO MOTYIIAPHs U SIPKUE 3BE3/bI.

Hab6monenus B Teneckon JIynsl, mranet, Mneunoro Ilytu.

O06o0mariee NOBTOPpEeHUE

Ponb ¢u3uku W acTpOHOMHMM B SKOHOMHMYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM U ATUYECKOM cepax AesiTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMMHU B COBPEMEHHOW Hay4yHOU KapTHHE MUpA, POJb (HU3MUECKON TEOPHH
B (GOpPMHpPOBAHHUU TPEJCTABICHUNA O (U3MUECKOM KapTUHE MHpPA, MECTO
(bu3nyecKoil KapTUHBI MHpa B OOIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeameTHbie CBA3H

N3yuenue kypca ¢usmuku 6azoBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MAaTeMaTHKH,
OHOI0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamusi, CBSI3aHHbIE C U3YyYEHHUEM METOJIOB HAYyYHOIO
MO3HAHMS: SIBJICHHE, HaydHbI (hakT, rumoresa, (Qu3Mueckas BEIMYMHA, 3aKOH,
TeopHsi, HAOJII0ACHHE, FIKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOAHBIC 3JEMEHTAPHBIX (YHKIMM, MpPU3HAKK TOM00US TPEyroJbHUKOB,
OTIpeICJICHHE TUIOMIAIN TIIOCKUX (hUryp u oobéma Ted.

buonoeus: snekTpuueckue SBICHHUS B SKMUBOW MPUPOIE, KoyieOaTelabHbIE
JIBH>KEHHUS B )KUBOW IPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, JCHUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAININYECKAsA CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PpEIIETKH, CHEKTPAIbHBIN
aHaIM3.



l'eocpagpus:  MarHUTHBIE TOJNIOCA 3€MJIM, 3QJI€KHM MArHUTHBIX Py,
(doTochEMKA 36MHON MMOBEPXHOCTH, IIPEACKA3AHNE 3EMIIETPICEHU .

Texnonocus: JIMHAM DJICKTPOIEpEnad, TIEHEpPaTop I[EPEMEHHOrO TOKa,
AIIEKTPOABUIATENb, WHIAYKIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHUK, TEIECBU30P,
anteHHa, tenepoH, CBU-meuyb, MpoOEKIMOHHBIM ammapaT, BOJIOKOHHAs ONTHKA,
coJHe4Has Oarapesi.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMDBDI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yuyeOHOro mnpeaMera «®Du3uka» Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBaHus (6a30BbIA YPOBEHB) JOIKHO OOECIEUHUTh JOCTHKEHHUE CIICTYIOIINUX
JUYHOCTHBIX, METAIMIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNIbTAaThl OCBOSHUS yueOHOTO mpeamera «Du3nkay TOHKHBI
OTpaXkaTb TOTOBHOCTh M CHOCOOHOCTh OOYYaroHIMXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OIbITA JAESITEILHOCTU B MPOLIECCE peaM3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUHUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKHX TYMAaHUCTHUYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESTEILHOCTh B MHTEPECAX T'Pa)JaHCKOIrO
o0LIeCTBa, y4aCTBOBATh B CAMOYINPABICHUH B 00Pa30BaTEIbHON OpraHu3allly;

YMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSAMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHON U BOJIOHTEPCKOU AEATENbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpaXIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTHU, B TOM YHUCJE B
NEATEITbHOCTU YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npUcyero (U3NIecKon HayKe;



5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K pa3lIMyHbIM cdepaM NpoPecCUOHANbHOU IESTEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu U peaaTu3oBbIBaTh COOCTBEHHBIC )KU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00IACTH
(U3HMKY Ha MIPOTSKEHUU BCEH JKU3HMU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYPhI, OCO3HAHHME TJI00AIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JICUCTBUM B OKPYKAIOIIEH CPEe/ie HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHue OmbITa JEATEIbHOCTH HKOJOTMYECKOM HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (pU3HKe;

7) IEHHOCTH HAYYHOI O MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoOIIecCe
u3ydeHUs  (QU3MKH  OCYIIECTBIISATh  MPOEKTHYID U HCCIEA0BATENbCKYIO
JEeSTENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUA
ba3oBble Jornueckue aeMCTBUSA:
CaMOCTOSITETLHO  (OPMYJIMPOBATH W AKTyaIM3UpoOBaTh  MpodJiemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAENSATh LENU ACATECIbHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBIABJISITH  3aKOHOMEPHOCTH M IPOTUBOPEUHMSI B  PacCMaTpUBAEMBbIX
busnyecKuX SABICHUSX;
pa3pabarbiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ y4E€TOM aHaldM3a HWMEIOIIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B JICITEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKU MTOCJIEACTBUMN AEATEIIbHOCTH;
KOOPAWHUPOBATh ¥  BBIMOJMHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBarebCcKkHe AeCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMU MOHATUSMHU W METOJAMU
buznyecKoil HayKu;



BJIQJICTh HaBBIKAMHU y4eOHO-HMCCIICAOBATEIIBCKON M MMPOCKTHOM JIEITEILHOCTH
B 00J1aCTH (DU3UKH, CITOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITCIIBHOMY TTOMCKY
METOJIOB pEIICHHs 3a1a4d (U3HYECKOTO COJCPIKaHUs, MPUMCHEHUIO pa3IMYHbIX
METOJIOB MO3HAHMS,

BJIAJICTh BHJIAMU JICATEIBHOCTH I10 TIOJYY4EHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalii, MpeoOpa3oBaHUI0 W TPHUMEHEHUIO B Pa3JIMYHBIX y4EeOHBIX
CUTYallUsIX, B TOM YHCIIC TIPH CO3/IaHUH YIEOHBIX IMTPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBJIATh TTPHYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJM3WpOBATh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pelICHUs, HaXOAUTh apryMEHTHI JUIA JO0Ka3aTelbCTBA
CBOWX YTBEp)KJICHUH, 337aBaTh IMapaMeTPhl U KPUTCPUU PEIICHUS;

aHAJIM3UPOBATh IIOJYYCHHBIE B XOJ€ PpCEIICHHUsS 3a7a4dl Pe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh MX JOCTOBEPHOCTDH, MMPOTHO3UPOBATh U3MCHCHUE B HOBBIX
YCIIOBHSX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJadyd B 00pa30BaTEILHOM
JCSITEILHOCTH, B TOM YHUCIIC TIPH U3YYCHUHN (DU3HKWY;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATH MIPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTh 3HaHUsA 10 (HU3UKE B TPAKTHYCCKYIO 00J1acTh
KU3HEACATEILHOCTH;

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOITYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ nundopmanueii:

BJIaJICTh HABBIKAMH IOJIydeHUs MH(POPMAIMH (PHU3UIECKOTO COJCPKaHUS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIICCTBIISTh ITOWCK, aHaJIM3,
CHCTEMAaTH3alMI0 M WHTEPIPETANI0O MHPOPMAIIUU Pa3IMIHBIX BHIOB U (opm
MPECTABJICHNUS,

OILICHWBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEICTBA  HMHPOPMAIIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIlMOHHBIX
3aJa4  C COOJIIOJICHHEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacCHOCTH,
THTHEHBI, PECypCcOCOCpEKCHMs, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACpXKAHUS B pa3IUYHBIX (opmarax ¢
y4éTOM Ha3HAYCHHS MH(POPMAIIUU U IEICBOM ayTUTOPHUH, BBIOUpas ONITUMAJILH VIO
dbopMy MpecTaBIeHUS U BU3yaTU3aIliH.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBUS:
OCYIIECTBIATH OOIIEHHE HA YPOKaxX (DU3UKH U BO BHEYPOUHOM J€SITEIbHOCTH;
pacrio3HaBaTh  MPEANOCHUIKM KOHQUIMKTHBIX CHUTyallUd W CMST4aTh
KOH(JIUKTBI;



Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUSA C HCHOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

MOHUMATh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW YW WHIUBUAYaAJTbHOU
paboTHI;

BBIOMPATh TEMATUKy W METOJBI COBMECTHBIX NEUCTBHA C y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOT0 YJIEHA KOJIJIEKTHUBA;

NPUHAMAaTh LEIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHHUPOBATh JEUCTBUS MO €€ JIOCTHXKEHUIO: COCTABIAATH IUIAH JCHUCTBUU,
pacnpenensTh poiad ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaTh pe3y/bTaThl
COBMECTHOW paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa MU KaXJOr0 YYACTHUKA KOMAHIbI B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

MpeajiaraTh HOBBIE MPOEKThI, OIEHUBaTh UJEU C TO3ULUMA HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IUYHBIX
CUTYaLUsSIX, IPOSBIISATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIC YHHBepcaabHbIe YUeOHbIe 1eiiCTBUS
Camoopranmzanmusi:

CaMOCTOSITEJIbHO OCYLIECTBJISTh IMO3HABATENIbHYIO NEATEIBHOCTh B 00JacTH
(GU3MKM M acCTPOHOMHH, BBIBIATH MPOOJEMBI, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IIAH PELICHUS PACYETHBIX M KadyE€CTBEHHBIX
3aj1a4, IJIaH BBIIIOJIHEHUS PAKTUUECKON paboThI ¢ yUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacUIMpATh paMKX y4e€OHOTO IpeMeTa Ha OCHOBE JIMYHBIX PEANOUYTEHUM;

JieNlaTh  OCO3HAHHBIN BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 3a PEILLIECHUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JpPYIULUU B 001acTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, YMOLMOHAIBLHBIA HHTEJIVIEKT:

JaBaThb OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJETh  HABbIKAMHU  IIO3HABATEJIbHOM  pedieKkcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB M
OCHOBAHMU;

UCIOJIb30BaTh NPUEMBI pediaeKkcun Ui OLEHKH CUTYallUuH, BBIOOpa BEPHOIO
peueHus;



YMETh OLEHUBAThb PUCKM U CBOEBPEMEHHO IPHUHUMATh DPEUICHHS 10 HX
CHIDKEHHIO;

NpUHUMATh MOTUBBI M apryMEHTHl JPYTUX TpU aHaju3e pe3yJIbTaToB
IeATeNbHOCTH;

NpUHUMATH ce0st, TOHUMAas CBOM HEJJOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTUBBI M apryMEHTHl JPYTUX NpU aHaju3e pe3yJIbTaToB
IeATeNbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbl
no ¢u3MKe 7 YPOBHS CpenHero oOmiero oo6pa3oBaHus y O0OydaroIIUXCs
COBEPIICHCTBYETCS HMOLIMOHAIILHBIN UHTEJUIEKT, HpeAToIaralonuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHUSl, BKIIFOUAIOIIETO CIOCOOHOCTh MMOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSTHHE, BHJIETh HAIPABICHUS PAa3BUTHS COOCTBEHHON SMOIMOHAIBLHON chepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, yYMEHHE TNPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CHOCOOHOCTh aJaNlTHUPOBAThCA K
HMOIMOHATBHBIM H3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKJIIOYAIOLIEH CTpEMJICHHE K JOCTHXKEHUIO LU U
yCIieXy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHUE ICHWCTBOBATH HCXOIS U3 CBOUX
BO3MOXKHOCTEH;

IMIIATUH, BKIIOYAOIIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBLHOE COCTOSTHUE
APYruX, YYUTHIBATH €ro TMPU OCYIIECTBICHWU OOMICHUS, CIOCOOHOCTh K
COYYBCTBHIO M COTEPEKUBAHUIO;

COITMANTLHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHHSI
C IPYTUMHU JIIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonnmy obydenuss B 10 kJjacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKHX MOJIETICH:
MarepualibHasi TOuKa, MHEepIuaibHas cucTeMa oTcuéra, abCOIIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN Ia3, MOJAEIH CTPOEHUS Ta30B, )KUJAKOCTEN U TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsiji PU pellieHu: PU3NYECKUX 3a/1ay;

pacmno3HaBaTh (pu3MYECKUe SBJICHUS (TPOIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA U



AJEKTPOJAVMHAMUKU:  PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JIBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, IBWXKEHHWE MO OKPY>KHOCTH, HHEpUHs,
B3anmMoiericTBue Ten, auddy3us, OpOyHOBCKOE NBMXCHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJBIX TEJ, UBMEHEHUE 00bhEMA TeJl IPY HarpeBaHUM (OXJIaXICHHUH ), TETIIOBOE
paBHOBECHE, MCIApEHUE, KOHJACHCAIUs, IUIABICHUE, KPUCTAIIU3AIUS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHUE JTABJICHUS ra3a MPHU ero HarpeBaHUM B 3aKPHITOM
coCcyle, CBSI3b MEXJAYy IapaMeTpaMu COCTOSIHHS Tra3a B H30IPOIEeccax,
AJIEKTpU3AILUs TEJl, B3aUMOICIICTBHUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBMKEHUE, HCIOJb3Yys (DU3NUYECKHE BEIUYMHBIL:
KOOpJIMHAaTa, NyTh, NEpPEMENIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
MMITYJIbC TE€Jla, KUHETUYECKasi SHEPrus, MOTEHUHAIbHAS JHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMuyecKass MOIIHOCTh; IpPH OINHUCAHUM TPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICT HUCIOJNB3yEeMbIX BEJIMYMH, WX OOO3HAUYCHUS U CIAMHMIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYHMHY C APYTHUMU
BEJIMYMHAMU;

OMMUCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS,
UCIONIb3Ysd (U3MYECKHEe BEIMYUHBI: JaBJCHHE Tas3a, TeMIleparypa, CpeIHss
KMHETUYECKasi YHEPIrHsi XaOTUUYECKOrO JIBHXKEHUS MOJEKYJ, CPeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO (PHUIIMEHT TMONEe3HOr0 JEeWCTBUSI TEIJIOBOTO JIBUTATENsS; TPH  ONMUCAHUU
MPaBUJILHO TPaKTOBaTh (DU3UYECKUN CMBICI HCHOJb3YEMbIX BEJIUYMUH, UX
000O3HAYEHUSI W EJUHUIIBI, HAXOIUTh (OPMYJBI, CBA3BIBAIOIINE JAaHHYIO
(U3HYECKYIO BEIMUMHY C IPYTUMHU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBI AICKTPUUCCKUHN 3apsi,
AJIEKTPUYECKOE MOJIE, HANPSKEHHOCTD ITOJISI, TOTEHIMAJ, PA3HOCTh NOTEHIMAJIOB,;
Py ONHUCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUA CMBICI HCIIOIb3yeMBbIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHHIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMH BETUYUHAMM;

aHATM3UPOBATh (PU3UYECKUE TIPOIIECCHl M SIBICHUS, MCTOJIB3Yysd (PU3NUECKHE
3aKOHBI U MPUHIHUIBL: 3aKOH BCeMUpPHOTO TArorenus, I, I u 11l 3akonsl HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS HWMIIYJIhCa,
MNPUHLKN CYNEPIO3UIMKA CHJI, MPUHIUII PABHOIPABUS WHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPrUU TEIJIOBOIO JBUKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIepaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 53TOM pa3auyarh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TMPUHLMIBI JEUCTBUS MAaIlMH, MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YCJIOBUS HMX O€30MACHOIO HCIOJNb30BAaHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATh DKCIEPUMEHTHI 1O UCCIENOBAHUIO (DU3MUYECKUX SIBIICHUU W
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpPU 3TOM
dbopmyupoBaTh TpoOJieMy/3aiady W TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
co0upaTh YCTaHOBKY M3 MPEIOKEHHOTO O0O0pYIOBaHUSA, MPOBOJIUTH OMNBIT U
(bopmMynupoBaTh BBIBOJIBI;

OCYIIECTBIISITh NMPSAMbIE U1 KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO WM3MEpPEHUs U HCIOJIb30BATh W3BECTHHIC
METObI OLEHKH MOTPEMIHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKMMH  BEIMYUHAMU  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
(UKCUpOBaTh pe3yibTaTbl MOJTYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYHMH B
BUJIE Ta0OIMIl U rpadUKOB, AefaTh BBIBOABI IO PE3yJIbTaTaM HCCIEIOBaHNUS;

coOroaTh MpaBuiia 0€30MacCHOr0 TpyAa MpHU MPOBEACHUU HUCCIEIOBAaHUMN B
pamMKax y4yeOHOro HSKCIEpUMEHTa, Y4e€OHO-UCCIEAOBATENIbCKON U MPOECKTHOU
JESITeIbHOCTU C UCIOJb30BAaHUEM H3MEPHUTEIbHBIX YCTPOMCTB U JaOOPaTOPHOTO
000py10BaHHUS;

pemaTh pacy€THbIE 33Jaud C SBHO 3aJaHHON (M3UYECKON MOJIENbIo,
UCIOJIb3Ys (PM3MUECKUE 3aKOHBI U TIPUHIIUIIBL, HA OCHOBE aHaJIM3a yCIOBUS 3a1auu
BbIOHpaTh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMUHUHBI U (HOPMYJIBI,
HEOOXOANMBIE JUJIsl €€ pelleHusi, MPOBOAUTH PAcu€Thl M OLICHUBATH PEATbHOCTD
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUUECKON BEJIMUUHBI,

pelaTh KaYeCTBEHHBIE 3aJJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3ndecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHWH  y4EeOHBIX  337a4  COBPEMEHHBIE
MH(OpPMAITMOHHBIE TEXHOJOTUM JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJCTaBJICHUsI YUeOHOW U HAay4yHO-NOMYJISIpPHON MHGpOpMAIHY, TOJYYSeHHON U3
pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHATTM3UPOBAThH MOJIydaeMyr0 HHGOPMAIIHIO;

IPUBOANTH MPUMEPHI BKJIaZIa POCCHUICKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOUIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTOJb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
U1l obecrieueHus: 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MPUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3/10pPOBbS U COOJIIOJICHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH CPeJIE;



paboTaTh B TpyIIle C BBHIMNOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBLHO paclpeAeisITh O00sI3aHHOCTH U
IJITAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLCHUBATh
BKJIAJ] KaXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE PACCMATPUBAEMOMN MTPOOIEMBI.

K xonmy obydenuss B 11 kJacce mpenMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpAX pojb U MeCTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B IPAKTUYECKON NEATEIBbHOCTH JIFOACH, LEIOCTHOCTh U E€HUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBIBATh TPaHUIBl MPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJIeNei:
TOYEUYHBIN JEKTPUUECKUIN 3apsijl, JTyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sifjpa TMPH PEHICHUU (PU3NUECKUX
3ajay;

pacrno3HaBaTh (pu3uUYECcKre SBICHUS (TMPOIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBOM (PM3UKH: DJIEKTPUUYECKASI TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS TOKa, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAasE WHAYKIUSA, JACHCTBUE MArHUTHOIO TIOJs Ha
MPOBOJIHUK C TOKOM W JBIDKYIIUWCS 3apsjl, JIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, TMPAMOJIMHEHHOE pPacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIICHUE,
unrepdepenuus, audpakuus W MOOJApU3AIMS  CBETa, JHUCIEPCHS CBETa,
dbotoanekTpuaeckuii 3¢dexT (hoTodrddeKT), CBETOBOE TaBICHHE, BOSHUKHOBEHHUE
JUHEWYATOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAass W HUCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMUCHIBATh M3YYEHHBIC CBOMCTBA BEHIECTBA (IIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3IUYHBIX  Ccped) |
AIIEKTPOMArHUTHBIC SIBJICHUS (TPOIECChI), HMCHONB3YsA (HHU3MYECKUE BEIUYWHBI:
AJEKTPUUYECKUIN 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HANPSKEHUE, FIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa ToKa,
MHJYKLIHMST MarHUTHOro mojsi, cuia Awmrmepa, cuwia JlopeHla, WHIYKTUBHOCTb
KaTyIIKH, SHEPrus HJICKTPUYECKOr0O M MAarHUTHOrO TOJIEH, MEepuoj] U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii ¥ CuJia TOKa B MPOIecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsSHUE U
ONTHYECKAsl CUJia JIMH3BI, MPU OMHUCAHUM MPABUIHHO TPAKTOBaTh (DU3NUYECKUMN
CMBICIT HCIIOJIb3YeMbIX BEITUYMH, WX OOO3HAUYCHHS W EIAUHUIIBI, YKa3bIBaTh
(dopMyIbl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHUMU
BEJIMYMHAMU;

OMUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIECHUS U MPOLECCHI, HCIONb3Ys
¢u3nYecKue BEIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJH, IJUHA BOJIHBI H



4acToTa CBETa, SHEPIusi U UMIYJIbC (POTOHA, MEPUOJT TOTypaciajia, SHEPrus CBsI3U
aTOMHBIX SIZIEp, MPU OMUCAHWUU TPABUIBHO TPAKTOBaTh (DU3NYECKUM CMBICI
UCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHHUS M €IUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JIPYTUMH BEIUYMHAMHU,
BBIUUCIIATH 3HAUCHHUE (DPU3MUECKOIN BEIMUNHBL;

aHAJIM3UPOBATh (PU3MYECKUE MPOLIECCHl U SIBJICHUS, HUCHOJb3Yysd (pU3NYECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEAO0BATEILHOIO U MapaieIbHOTO
COCIMHEHUsI IPOBOAHUKOB, 3aKOH Jlxkoyns—JIleHna, 3aK0H 3JIEKTPOMAarHUTHON
MHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaciupOoCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHE OMHITeHHa i doTtodddekTa,
3aKOH COXPAaHEHMsSI HHEPruH, 3aKOH COXPAHEHMS] UMIIYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOTrO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOIO uMcia, mocrynarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIIbl, 00JACTH)
MPUMEHUMOCTH;

OTpEIENIATh HAIIPaBIeHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJIsI POBOJHUKA
C TOKOM, cuJibl AMrnepa u cuibl JlopeHna;

CTPOUTh U OIHUCHIBATh H300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJIHATD JKCHEPUMEHTHl MO HCCICTOBAHUIO (PU3UYECKUX SBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MPU TOM
dbopMynupoBath mpoOiieMy/3ajady U THUIMOTE3y Y4eOHOTrO DKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOpYyNOBaHUS, MPOBOIUTH OINBIT U
(dhopMyIMpOBaTh BHIBOJIHI,

OCYILIECTBJISITH MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETUUHH, TIPU
ATOM BBIOMpAaTh ONTUMAIBHBINA CHOCOO HM3MEPEHUS M HMCIOJIb30BATh HU3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHNM;

UCCIIEZIOBATh 3aBHUCUMOCTH (DU3MUECKHX BEJIMYMH C HCIOJIb30BAHUEM
NpSMBIX M3MEPEHHIl: MpU HSTOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBHUCHUMOCTH (PU3WYECKUX BEJIWYUH B BHJE TAOIUI U
rpaduKoB, 1e7aTh BEIBOJBI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

co0moath mnpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUH HCCIEIOBAHHUMA B
paMKax ydeOHOro »JKCIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOW U IPOCKTHOU
JESTENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U Ja0OpaTOpHOro
000py/IOBaHMS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DU3HYECKON MOJENbIo,
UCIOJB3Ys (PM3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBUS 3aJauu
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3MUECKHE BEIUMUHHBI U (HOPMYJIbL,



HEOOXOUMBbIE ISl €€ pEelIeHHUs, MPOBOAUTH PACUEThl M OILEHUBATH PEATHLHOCTD
MOJIYY€HHOT'0 3Ha4YeHUs (PU3UUECKON BEJTMUUHBI,

pelaTh KayeCTBEHHBIE 3a/1a4H: BHICTPAaUBaTh JOTMUYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUI C OMOpold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3ndecKue SIBICHUS;

UCIOJIb30BaTh ~ MpPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIU
U TIPEJCTaBICHUSI YUeOHOW U HAayYHO-TIOMYJISIpPHON MHGOpMAIHU, TOTYYeHHON U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKHU aHATTM3UPOBATH MOJIydaeMyt0 HHGOPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAIlUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyarh YCIOBUS UX 0€30MacHOr0 MCIOIb30BaHUS B MOBCEIHEBHON
KU3HH;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCHKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE MPOILIECCOB OKPY’KAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
uIsl obecrieueHus: 6€30MacHOCTH TIPU OOpaIlleHUH ¢ MPUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBaMHU, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOILEH Cpelie;

paboTath B TpyMIE C BBHIIOJIHEHUEM PA3IUYHBIX COIHAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPYyHINbl, PAlMOHAIBHO pacHpeleNsiTh OO0S3aHHOCTU U
IJIAHUPOBATDH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJeKBATHO OLCHUBAThH
BKJIaJ] K&XJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P KonrtpoJsbnbie | IIpakrHnyeckue (ucpp :
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. DUZUKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®uznka 1 METOIbl HAYYHOI' O TO3HAHUS 2 Bubmoreta LIOK
' A ya https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
vHeMaTiid https://m.edsoo.ru/7f41bf72
29 JiunammKa 7 bu6moreka [JOK
https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUs B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pasneny 18
Pa3znen 3. MOJIEKYJIAAPHASN ®U3UKA U TEPMOJJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KIH €THY €CKOM 9 ) bubmmoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TepMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubmmoteka LIOK

®da30BbIE IEPEXOABI

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



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

Hroro no pasneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bu6moreka [JOK
4.1 C) 10
HERIPOCTATHER https://m.edsoo.ru/7f41bf72
47 [TocTosiHHbIN AneKkTprudecKkuii ToK. Toku B 12 bubmuorexa [JOK
' Ppa3INUYHBIX Cpelax https://m.edsoo.ru/7{41bf72
Wroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KIIACC

Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nupposbIe
Ne i/m past Konrpoubnsie | IlpakTuyeckue (mupp )
NPOrpaMMblI Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
Pazgen 1. JIEKTPOANHAMUKA
11 MarnauTHoO€ noJjie. DJIeKTpOMarHuTHast 1 1 3 bu6moteka [IOK
' VH Y KIS https:/m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Pa3ngen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnuecKkne U 3JIEKTPOMarHUTHbBIE 9 1 bu6moreka [IOK
' KoJIe0aHus https://m.edsoo.rw/7f41¢97¢
29 MexaHU4YeCKHE U DJIEKTPOMAarHuTHbIE 5 ) bubmotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
23 O 10 3
ra https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI crielIMajIbHON TEOPUU 4 1 bubmmoreka [JOK
' OTHOCHUTENBHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 4
Paznea 4. KBAHTOBASA ®U3UKA
but6mmoreka [JOK
4.1 6] i 6
FICMCHTBL KBATTOBOM OTTTHICH https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue atoma 4 bubmoreka [IOK



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

https://m.edsoo.ru/7f41c¢97¢

4.3

ATOMHOE 411p0

bubmoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKU

5.1 DNeMEHTbl aCTPOHOMUU U aCTPOPU3UKU 7 brbamorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHHUE

6.1 O6o061maroniee NOBTOpEHNE 4 ngg;;fg:ogr?ﬁﬂlcgk
Hroro no pazneny 4
Pe3zepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

Tema ypoka

KoaudecTBO 4acos

Bcero

JIeKTPOHHBIEe HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

1 ®usuka — Hayka o npupone. Hayunsie 1 bubmuotexa [JOK
METOZBI [IO3HAHUS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ft0c32e2
Poins 1 MecTo Gu3uku B hopmMupoBaHUT
2 COBPEMEHHOW Hay4HOU KapTUHBI MUpa, B 1 bu6mmorexa [IOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN eI TeNHHOCTH JIHOIEH
MexaHnueckoe IBHKEHHUE.
3 OTHOCHUTEIBPHOCTh MEXaHUYECKOI'0 | bu6moreka [JOK
nBukeHus. [lepemenienue, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NPSMOJIMHENHOE IBUKEHUE 1 bu6amorexa [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE TTPSAMOIIMHENHOE 1 bubmoreka [IOK
JIIBHOKEHUE https://m.edsoo.ru/ff0c372¢
6 CBoOonHOe najieHue. Y CKOpeHue 1 bubmuorexa [IOK
CBOOOJHOT O MTaJCHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe aBuxenue. J{Buxkenue 1 bubmmoreka [IOK
MaTepUAIBHON TOYKH 110 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
[IpuHun oTHOCUTENBLHOCTH [ anmuies.
8 NuepuumansHbie cucteMsl oTcueta. [lepBoii 1 Bubmioreia LIOK
https://m.edsoo.ru/ff0c3be8
3akoH Herotona
Macca tena. Cuna. [Ipuniun cynepno3unuuu
9 cui1. Bropoii 3akon HerotoHa i1 1 bu6amorexa [IOK

MaTepuaIbHON T OUKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperut 3akoH HproTOHA 111 MaTepuaabHbIX bubmmoteka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOro TaroreHus. Cua bubmotexa [JOK
TsKecTH. [lepBast kocMuuecKkasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
YIpy Y https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapduuuent tpenus. Cuna
bubmioreka [IOK
13 CONPOTUBJIEHHUS TIPY JBUKEHUH TENA B
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH HJIH Ta3e
[TocTynarensHOE U BpalaTeabHOE
14 JBIDKEHUE a0COFOTHO TBEPIOTO TENA . bubmoreka [JOK
MowmenT cunbl. [lneuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECUs TBEPAOIO TeIa
Nmnynsc MaTepuaabHON TOYKU, CHCTEMBbI
15 MaTepUualibHbIX TOUYEK. IMITyJIbC CHITBI. bubmuorexa [IOK
3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ora u momHOCTE crutbl . Kunernueckas
16 SHEPrusi MaTepuabHON TOUkH . Teopema o0 bubmorera TIOK
p p - ' p https://m.edsoo.ru/ff0c4502
M3MEHEHUH KMHETHYECKOW SHEPTUuu
[TorennumansHas sueprus. [loreHunanbHas
17 SHEPrus ynpyro AeGopMHUpPOBAHHOMN bubmmoreka [IOK
npy>xuHbl. [loTeHIInanbHas SHEPTUS TENA https://m.edsoo.ru/ff0c461a
BOJIM3M TOBEPXHOCTH 3eMJIU
[ToTennnanbHbIC U HEMOTCHITUATBLHBIE CHITBI .
CBs13b pabOThI HEMOTEHIIUATIBHBIX CHUJI C
. bubmioreka [IOK
18 U3MEHEHUEM MEXaHUYECKON SHEPrUun

CHCTEMBI TeJ . 3aKOH COXpPaHCHUA
MeXaHU4eCKOM OHCPIruu

https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora «/ccrnenoBanue
CBSI3U pabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPruu Tejla Ha IPUMeEpe
pacTsLKEHUS. PE3MHOBOTO JKI'yTay

20

KonTponbHas pabota no teme
«KunemaTtuka. Jlnnamuka. 3aKOHBI
COXpaHEHUSI B MEXaHUKE

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

21

OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-
KWHETH4ecKoi Teopuu. bpoyHoBCKoe
newkenue. Jnddysus

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

22

XapakTep ABUKEHUS U B3aUMOJCHCTBUSA
4acTull BeuiecTsa. Mozienm CTpoeHus ra3os,
JKAJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KomudecTBo BemiecTBa.
[ToctosiHHas ABoraapo

24

TernnoBoe paBHoBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus

25

Uneanpupiii raz B MKT. OcHoBHOE
ypaBHenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AbcomroTHas TeMiiepaTypa Kak Mmepa
CpelHel KMHEeTUYECKOW SHEPruu IBUKEHUS
MOJIEKYJ. Y paBHeHHEe MeHeneeBa-
Knaneiipona

bubmioreka [IOK
https:/m.edsoo.ru/ff0c511e

27

3axon JlampToHA. I'a30BBIC 3aKOHBI

28

JlabopaTtopHas paborta «MccnenoBanue
3aBHCHMOCTU MEXY MapaMeTpaMu
COCTOSIHHSI pa3peKEHHOT 0 Ta3a

29

I/I30HpOH€CCBI B UACAJIbHOM ra3€¢ u ux

bubmioreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduyeckoe npeicraBieHue

https://m.edsoo.ru/ff0c570¢e

BHyTpeHHss SHEPrusi TEPMOIUHAMUYECKOM
CHCTEMBI U CITIOCOOBI €€ U3MEHEHHUS .

30 KommuecTtBo tennote! u padoTa. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c5952
BuyTpenusis sHeprusi 0fHOaTOMHOTO
UJICTBHOIO Ta3a
31 Bunae! renonepenauu bubmmorexa HOK
https://m.edsoo.ru/ff0c5¢36
VnenbHast TEMI0EMKOCTh BEIIECTBA .
32 KI([)JII/IHGCTBO TEILIOTHI IPH innonepe,uaqe. Bubmioreta LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmnabaTHBIN TIPOIIECC
1 [TepBbIil 3aKOH TEPMOJTMHAMUKY U €O bubmmoreka [IOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTtuMocTh IPOI1eCCOB B IPUPO/IE. bubmuotexa [JOK
Bropoii 3aKk0oH TeEpMOJIUHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunnun neiicteus u KIIJ Teriosoi bu6mmoreka IIOK
MaIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ|
37 DKoNoruueckue npodaeMbl
TEMJIOIHEPT €THUKU
13 O6o0mmaromuii ypok «MoJieKyJisipHast bubmoteka [JOK
¢dusnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponshas paborta mo teme
39 «MOJfGKYJI?IpHESI ¢u3uka. OCHOBBI Bubmioreia LIOK
https://m.edsoo.ru/ff0c6aS0
TEPMOJIUHAMU KL
40 [TapooOpazoBaHue ¥ KOH/ICHCAITHS. bubmoreka [IOK
Ucnapenune u kureHue https://m.edsoo.ru/ff0c63b6
41 AOCoNIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD bubmioreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BOo31yxa. HacelmeHnsiii nap

https://m.edsoo.ru/ff0c64d8

TBépnoe teno . Kpucrammmueckue u
aMmopdHbie Tera. AHU30TPOIHUS CBONCTB

bu6mmoreka [JOK

42
KpuCTaJLIOB. JKUIKHAE KPUCTAILIIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u KpucTaUIU3aud. Y AenbHast bubmorexa [IOK
TenyoTa miaasieHus. Cyoaumarus https://m.edsoo.ru/ff0c6708
bubmioreka [IOK
44 VYpaBHeHue TeraoBoro OanaHca
p https://m.edsoo.ru/ff0c6820
45 DJieKTpu3anus Tei . IJIEKTPUIECKUM 3apsij . bubmoreka [IOK
JBa BUJIa 3NIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6bce
[IpoBonHUKY, TUATIEKTPUKH U
46 H(E)JI TIPOBOAHUKH BaKI;H COXpaHEHUS bromorexa [OK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bec
3JIEKTPUY E€CKOT 0 3apsia
47 B3aumonetictBue 3apsioB . 3akon Kynona. bubmorexa [IOK
ToueuHslil ANEKTPUYECKUN 3aps https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTD 2MEKTpUYECKOro Mods .
48 [IpuHIMT CyNEepHO3ULIU JIEKTPUYECKUX bubmorexa OK
p VH ymep . . p https://m.edsoo.ru/ff0c6df2
nosier. JINHUM Hanps>KEHHOCTU
49 PaboTa cuit 31eKTpocTaTUueCKOoro MmoJsl. bubmuotexa [JOK
[Torenunan. PazHocTh NOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKH U AUIIEKTPUKHU B
P P bu6moreka [JOK
50 3JIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTh
N bu6moreka [JOK
51 OnektpoémrocTs . Konnencato
P A p https://m.edsoo.ru/ff0c7126
57 DNEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPA . bubmmoreka [IOK

OHeprus 3apsLKEHHOTI0 KOHIEHCAaTopa

https:/m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas pabora "3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa "

54

[IpuHIMIT NECTBUS U IPUMEHEHU €

KOHJICHCAaTOPOB, KOMUPOBAIBHOTO aliapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUECKAS

3aIuTa. 3a3eMIICHIE JIEKTPOIPpHOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €ro
cymecrBoBanus. [TocTosHubI ToK. CHta

toka. Hampsokenue. ConpoTtuBienue. 3akoH

Oma JJBL y4acCTKa 1O

56

[TocnenoBarenbHOE, MapAILIETBHOE,
CMEILIaHHOE COEIMHEHNE IPOBOIHUKOB.
JlaboparopHas pabora «3yueHue
CMEILIAHHOI' O COEINHEHUS PE3UCTOPOB)

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pab6ota u MOHOIHOCTDB JJICKTPHUYCCKOI'O TOKA.

3akoH [[xoyns-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 OMHOU (3aMKHYTOM)
anekTpuueckoi renu. Koporkoe
3ambikaHue. JJabopatopHas paboTa
«3mepenue DJIC UCTOYHHMKA TOKA U €r0O
BHYTPEHHETO COIPOTUBICHUSD)

bubmioreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAUMOCTB TBEPIBIX
METaJUIOB. 3aBUCUMOCTB COMIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBoJuMOCTb

60

DnexkTpuueckuil TOKk B Bakyyme . CBoicTBa
ANEKTPOHHBIX MTyYKOB

61

[MonmynpoBonHUKHU, UX COOCTBEHHAs U

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



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

IIpUMeCHasi MpoBoAUMOCTh . CBolicTBa p—n-
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI

DNeKTpUUECKU TOK B pacTBOpaxX U

62 pacIuiaBax 3J€KTPOIUTOB. 1 bu6mmoreka IIOK
DNEKTPONUTUYECKAS IUCCOLMALIMSL. https:/m.edsoo.ru/ff0c82ba
DnexTponus
DIIEeKTpUUYECKH TOK B ra3ax.

63 CaMocToATENBbHBIN 1 HECAMOCTOSATENIbHBIN 1 bu6mmorexa [IOK

https://m.edsoo.ru/ff0c84ae
pazpsan. Monuus. [Inazma
DNeKTpUYeCcKre MPUOOPhl U YCTPOUCTBA U
64 ux Hparzcmqecxoe ipHMiHeHie.TI;'IpaBHJIa 1 bu6amorexa [IOK
https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
N bu6mmoreka [JOK

65 O6o00marmui ypok «JIeKTPOANHAMUKAY 1 https:/m.cdsoo.ru/f0c88be
KontponsHas paborta mmo reme

66 «nexTpoctatuka. [locTosHHBII 1 bubmoreka [IOK
3IIEKTpUYECKHUM TOK. TOKH B pa3IM4YHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pe3epBHblit ypok. KonTponbHas padora o 1 bubmmoreka LIOK
teme "DnekTpoguHamMuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6001maro it ypok mo ) bubmoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KIIACC

Koan4yecTBOo 4acoB

JIeKTPOHHBIEe HH(POBHIE

Ne n/mm Tema ypoka
Bceero o0pa3oBaTesibHbIE pecypchl

[TocTostHHBIE MATHUTBI U UX

| B3auMoJieicTBUE. MaruuTtHoe moie. Bektop 1 bubmotexa [JOK
MAarHUTHOW UHIAYKIUA. JINHUM MarHUTHON https://m.edsoo.ru/ff0c9778
WHIYKIIT
MarsuTHOE€ 110J1€ TPOBOAHUKA C TOKOM.

2 OmneiT Dpcrena. Bzaumoneiicteue 1 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe

MPOBOJTHUKOB C TOKOM

3 JlabopaTopHas pabora «3yueHue | bu6mmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKK C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBuEe MarHMTHOrO MOJISI HA TPOBOJAHUK

4 ¢ TokoM. Cuna Ammnepa. JlabopaTopHas | bubmuotexa [JOK
pabora «VccnenoBanue nen cTBHs https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOI'O MarHuTa Ha paMKy C TOKOM»
JleiicTBME MarHUTHOTO TOJISI HA

5 JBIKYUIYIOCS 3apskKeHHYo yactuiy. Cuma 1 bu6amorexa [IOK

https://m.edsoo.ru/ff0c9d 4

Jlopenua. Pa6ota cuiel Jlopenia
DnekTpoMarauTHas uHAyKus. [loTok

6 BEKTOpa MarHuTHou uHaykiuu. 3J1C |
MHIYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papanes

7 JlabopartopHas paborta «MccnenoBanue 1 bubmuoreka LIOK
SIBJICHUS DJIEKTPOMArHUTHOW MHTyKIIHUWD) https://m.edsoo.ru/ff0cal50

Q NHayKTHBHOCTS. SIBIIEHNE CAMOMHIYKIIHNH. 1 bubmoreka [JOK

OJ1C caMOMHAYKIIMU. DHEPIrusi MArHUTHOTO

https:/m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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IOJIA KaTyYHIKHU C TOKOM. QHGKTpOMaFHI/ITHOG
I10JIC

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,

9 AJIEKTPOMATHUTBI, 3JICKTPOIBUTATEb,
YCKOPUTEIIN 3JIEMEHTaPHBIX YACTHII,
WHIYKIIMOHHAS TI€Yb
10 O6o0maromuii ypok « MarHuTHOE TOJI€. bubmoreka [IOK
DJIEKTpOMarHuTHAsT HHIYKIHSI https:/m.edsoo.ru/ff0cab82
1 KonTponbhas padota no teme «MarautHoe bubmmoteka LIOK
noje. DJIEKTPOMarHUTHAsI HHIY KLU https://m.edsoo.ru/ff0cad58
CBo0OOAHBIE MEXaHUYECKUE KOJIeOaHMUS.
12 ["apmoHMYeckue Kojaebanus. Y paBHEHUE bubmotexa [JOK
rapMoHu4eckux kosnebanwuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEpPruu
JlabopaTopHas pabora «/ccinenoBanue
13 3aBUCUMOCTH MEPHUOA MaJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JJIMHBI HUTH U MacCChl
rpy3a»
KonebarenbHblit koHTYp . CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B
bubmioreka [IOK
14 UJeIbHOM KOJIeOATEIbHOM KOHTYPE.
https://m.edsoo.ru/ff0cb820
AHaNOrusg MEeXJy MEXaHHYECKUMU 1
AJIEKTPOMArHUTHBIMH KOJIEOAaHUSAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
bu6mmoreka [JOK
15 SHEPrUM B HJI€ATHHOM KOJIe0aTEIbHOM
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
bubmioreka [IOK
16 [IpeacraBnenue o0 3aTyxaromux

https://m.edsoo.ru/ff0cbb86



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

KoJIcOaHUSX. BBIHY)KI[CHHBIG MEXaHHUYCCKUEC
kojie0anus. Pe3onanc. BBIHY)K,ZLGHHBIC
QJICKTPOMArHuTHLIC KoJIeOaHUs

[lepemennsblii Tok . CHHYCOUJAIBbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTE NIEPEMEHHOr0

bubmioreka [IOK

17 TOKa. AMIUINTYIHOE U IEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAQYEHHE CUJIbI TOKA U HAMIPSKECHUS
13 Tpanchopmatop. [IponsBoacTBo, nepenaya
U MIOTpeOJIeHN e IIEKTPUIECKON SHEPTrUU
YeTpoilcTBO U MPAaKTUYECKOE MPUMEHEHUE
19 AJIEKTPUY ECKOT'0 3BOHKA, TeHEpaTopa brbmorexa OK
N https://m.edsoo.ru/ff0cc324
NEePEeMEHHOr 0 TOKa, TMHUM 3JIeKTporiepeaay
DKOJIOTMYECKHE PUCKU TPU ITPOU3BOJICTBE
20 3eKTposHeprun . KynbTypa ucnoib30BaHus
3JIEKTPOIHEPT U B TIOBCEHEBHOM )KU3HU
MexaHu4eckue BOJIHbBI, YCIOBUS
1 pacnipoctpanenust. [lepuon. CkopocTsb bubmoreka LIOK
pacnpoCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[TonepeuHblie U MPOIOJIBLHBIE BOJHBI
2 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubmoreka [IOK
Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
7 DneKTpOMarHuTHbIE BOJIHBI, UX CBOWCTBA U bubmoreka [IOK
ckopocTs. [Ikana 3neKkTpOMarHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI pagOCBSI3U U TEJIEBUICHUS.
Pa3zButue cpencts cBsizu. Pannonokanus
25 KonTponsHas padora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
26 [IpssmonuHeitHOE pacnpOCTpaHEHUE CBETA B bubmuorexa [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OIHOPOAHOM cpene. ToueuHbIi HCTOYHUK
ceeta. Jlyu cBera

https://m.edsoo.ru/ff0cd350

OtpaxeHue cBera. 3aKOHbI OTPAKEHUS

27 csera. [locTpoenue nzodpaxxeHui Bubmorexa [OK
BETA. HUE 1 JKEHUH B
P P https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3€pKajie
[Ipenomnenue cBera . [lonHoe BHyTpeHHEe
28 orpaxkenue. [IpenenbHbIA yTIo OJIHOIO bubmorexa HOK
P P yr https://m.edsoo.ruw/ff0cd76
BHYTPEHHET O OTpakKE€HUs
29 JlaGoparopHas paborta «/3mepenue bubmmoreka LIOK
[I0KAa3aTells PEIOMIIECHUS CTEKIIa» https:/m.edsoo.ru/ff0cd67a
Jlunzel. [ToctpoeHune n3o00pakeHUH B JTMH3E.
30 ®opMyia TOHKON JUH3bI. YBEIUYEHHE bu6mmorexa [IOK
by ' https://m.edsoo.ru/ff0cddl e
JIMH3bI
31 JlaGoparopHas paborta «MccnenoBanue
CBOWCTB N300 payKEHUI B JIMH3AX»
Hucnepcus cseta. CoxKHBIH cocTaB 0e10ro
32 cgera. IBer. JlabopaTopHas pabora
«Halmonenue aucrnepcuu cBeTa
13 Wnurtepdepennus ceeta. udpakuus ceera. bubmmoteka LIOK
JudpakunonHas peméTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6mmorexa IIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckre NpubOpkI U yCTPOICTBA U
YCIIOBUS UX O€30MaCHOr0 MPUMEHEHUS
['paHuIIBl MPUMEHUMOCTH KIIACCHYECKOM
36 MexaHukd. ITocTynaTel crienuaibHON bubmorexa HOK
' T https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bu6moreka [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

BaMC,IIJIeHI/Ie BPEMCHU U COKpAIICHUC NJIMHBL

https://m.edsoo.ru/ff0cfa42

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON

bu6mmoreka [JOK

38 yacTulbl. CBS3b Macchl C SHEPrUEN U hitps://m.cdsoo.ru/f0cfc68
UMITYJIbCOM. DHEPrus MOKos
19 KonTponbHas pabora «Ontuka. OCHOBBI bubmuorexa [IOK
CIIEIIMAJIBHON TEOPUH OTHOCHUTEIBLHOCTH https:/m.edsoo.ru/ff0cf6{0
40 ®otonsl. Dopmyna [Inanka. Jueprus u bubmuorexa [IOK
UMIYyJIbC GOTOHA https://m.edsoo.ru/ff0cfel 6
A1 OTtkpeiTHE U HccienoBanre GoTodddekTa. bubmotexa [JOK
Onbitel A. I'. CTonetoBa https://m.edsoo.ru/ff0cffc4
3akoHbl hotorddekTa. YpaBHEeHHE
42 3171HH1Tegl)Ha ;[Ji){(b(poma@(ﬁema . «Kpacnas bu6amorexa [IOK
https://m.edsoo.ru/ff0d015¢
rpanuna» Gororpdexra
43 Japnenue ceera. Onbitel 1. H. JleOenena. bubmoreka [JOK
XHUMHUYECKOE NEeICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre yCTpOUCTBA U IIPAKTUIECKOE
44 IpUMEHEHHUE: POTOAIEMEHT, POTONATUHK,
COJIHEYHas OaTapest, CBETOIUO
45 Pemenune 3agau mo Teme «3JIeMEHTBI bubmoreka [JOK
KBaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. ONbITH
46 Peszepdopaa nmo paccesHUIO 0-4acTHII. bu6amorexa [IOK
https://m.edsoo.ru/ff0d091a
[InanerapHast Mozieslb aTOMa
bubmioreka [IOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0d0afa
W3nydeHue u moryonieHne GoTOHOB MPH BuGmiorexa 11OK
48 MepexoJie aToMa ¢ OJIHOT'0 YPOBHS SHEPTrUU

Ha Apyrou. Buael criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BomHoBbIe cBoiicTBa yacTull . BosHbl 1e
Bbpoitns. KopnyckynsipHO -BOJTHOBO#M
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE
U3JTy4yEHUe

bubmioreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpBITHE paTUOAKTUBHOCTU. OMBITHI
Pe3zepdopna no onpenenenuio cocrasa
PaIMOAKTUBHOTO U3ITy4CHHS

bubmioreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHusl.
BnusiHue paanoakTHBHOCTH Ha KHUBBIE
OpraHu3Mbl

52

OTKpbITHE NPOTOHA U HEUTpOHA . M30TONBI.
Anba-pacnian. DIeKTPOHHBINA U
HO3UTPOHHBIN Oera-pacnaz. ["amma-
U3IIy4eHHE

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

53

DHeprus cBsi3u HYyKJIOHOB B sijipe . SlnepHbie
peakuuu. SAnepnsiii peaktop . [Ipodiemsr,
NEPCIEKTUBBI, SKOJIOTMYECKUE ACTIEKThI
SIIEPHON YHEPrETUKHU

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

54

DyieMeHTapHble yacTullbl . OTKpbITHE
no3uTpoHa. MeTopl HaOJII0ICHUS U
pEerucTpaly JIEMEHTAPHBIX YACTHI] .
Kpyrisiii cron «DyHaaMmeHTalbHbIe
B3auMoseicTBus. EquHcTBO (hrsmveckoit
KapTUHBI MUPAY

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

55

Bun 3Bé3aHoro Heba. Co3Be3aus, spKue
3BE3IIbI, IUIAHETHI, KX BUJUMOE ABUKCHUE.
Conneunas cucrema

56

Comune. ConHeyHast akTUBHOCTh. McTOUHUK
sHeprun ConHIa 1 3BE37]



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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57

3BE3/IbI, UX OCHOBHBIE XapAKTEPUCTHUKH .
3BE311bI IMIABHOW MOCTIE0BATEILHOCTH .
Buytpennee crpoenue 38&31 . CoBpeMeHHbIE
IPEACTaBICHUS O IPOUCXOXKICHUU U
sBomonnu ConHIla U 3BE31

58

Muneunsiii [Iyte — Hama ["anaktuka.
[Tonoxenue n neuxenne CosHua B
lNanaxTuke. ['anaktuku. YEpHbIE IBIPHI B
SIpax TajJakKTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonbiioro B3peiBa. PenukToBoe usnydeHue.
MeraranakTuka

60

Hepemennsie mpoOiieMbl aCTpOHOMUH

61

KonTponbHas padora «1eMEHTHI
ACTPOHOMUU U aCTPOPU3UKU»

62

O60o0matomuii ypok. Pois pusuku u
aCTPOHOMMU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIUAILHOM U
ATHUYECKOM cdhepax MesaTeTbHOCTH YeIOBEKa

63

O6o0maromuii ypok. Pois u mecto pusuku
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOMI
KapTUHE MUpa

64

O6o06maromuii ypok. Ponb ¢puznyeckoit
TEOpHUU B (POPMHUPOBAHUU TIPEACTABICHUH O
(bu3rUecKoil KapTUHE MHpa

65

O6o0maromuii ypok. Mecro ¢pusznueckoit
KapTHHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHbIX HpCI[CTaBJICHI/If/'I (0]




npupoje
66 Pe3epBHBIN ypok. MarHuTHOE MOJIE. 1
DneKTpOMarHuTHast MHAYKIHS
67 PeszepBHblii ypok. Ontrka. OCHOBBI |
CHelUaJbHOW TEOPUH OTHOCUTEIBHOCTU
68 Pesepnblii ypok. KBanToBas ¢usuka. 1 bubmmoreka LIOK
DNeMEHTbI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METO/INYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 11 knace/ Msaxumes I'.JI1., byxosues b.b., Yapyrun B.M. niox
penakmueit [lappentreBoit H.A., Aknimoneproe obmectBo «3aaTenbcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






