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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no yue6HoMy npeamety «Puszuka» 0a30BOro ypoBHs Ha
YpOBHE cpeaHero obmiero odpa3oBaHusi pazpaboraHa Ha ocHoBe DenepanbHoi
paboueil mporpaMMbl cpenHero oomero oo6pa3zoBanus «®Puszuka» (0a30BbIi
ypoBenb) (mis 10-11 kmaccoB oOpa3oBaTeIbHBIX OpPTaHWU3AIMH), TOJOKCHUNA WU
TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMBbl,
npenacrasieHHbix B ®I'OC COO, a Takxke ¢ yu€rom deaepanbHOil paboueit
porpaMMbl BOCIUTAHUS M KOHIICTIMM MpENoAaBaHUs y4yeOHOTro TMpeaMeTa
«Duzuka» B 00pa3oBarenbHbIX oOpranm3auusx Poccuiickoit ®Denepanuu,
peaTu3yIoINX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaAMMBI.

Copepxkanue mnporpaMMbl 10 (U3UKE HaNpaBIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTHHbI MHpa oOydaromuxcs 10-11 kmaccoB mpu
oOydyeHuu ux ¢u3nke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSATEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM W METalmpeAMETHBIM pe3yibTaTaM
OoOy4eHHMsI, a TaKKe€ YUYUTHIBAET HEOOXOJUMOCTh pealu3alldud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C EeCTECTBEHHO-HAyYHBIMU Y4Ye€OHBIMH IMpeameTamMu. B Heit
OMPENIECNAIOTCS OCHOBHBIC II€JM U3Yy4YeHUs] (PU3UKU HA YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus, TUIAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (U3UKH: JTUYHOCTHBIE,
MeTanpeIMeTHbBIC, TpeMEeTHbBIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

eIIJITAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uMKH Ha 0a30BOM YPOBHE, B
TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI 10 T'0JI1aM O0y4YCHUS;

ecoziepkaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHuUs.

du3rka Kak Hayka O HamOojee OOIMMX 3aKOHAaX MPUPOIBI, BBICTyHas B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpykaromem mupe. HIKoapHBIN Kypc PU3UKN — CUCTEMOOOpa3yoIui
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3MYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB M SIBJICHUN, H3y4yaeMbIX XHMHUEH, OHOJIOTHEH,
dbusmdyeckor reorpadueld W acTpoHOMHeW. lcmonb3oBaHME W aKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNelisieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HDHEPreTUKd, TPaHCIOpTa, OCBOCHHS
KOCMOCa, TIOJIyYEHHUSI HOBBIX MAaT€pUAJIOB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHUX.
W3yyenue (Pu3MKM BHOCUT OCHOBHOM BKJAJ B (OPMHUPOBAHHME ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMHUPOBAHWE YMEHHUN MNPUMEHSTH
HAyYHBIH METO]T TO3HAHUS NP BHITIOJTHEHUU MU YUEOHBIX UCCIICIOBAHUN.

B ocHOBY kypca (u3uku Uisi YPOBHS CpEIHEro OOIIero o0pa3oBaHUS
MOJIOKEH PsA WIed, KOTOphle MOXKHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTEepPHaNl U3 BCEX pa3laesioB (PM3HUKHU, BKIIOUYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (GU3UKH
o0ObeAMHEH BOKpPYr (Qu3nueckux Teopud. Bexgymum B Kypce sBIseTcCS
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus MpeanosaraeT HCIO0JIb30BaHHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKHU, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTUUECKUMHU MPOOJIEMaMHU.

Hoess npuknaowoii  nanpaenennocmu. Kypc ¢dusukum mnpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKHUX U TEXHOJIOTMYECKHX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX JKOJOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke OOCYXKIEHUS
po0sIeM paloOHATBHOTO MPUPOIOTIOIB30BAHMS M KOJIOTUYECKON O€30IaCHOCTH.

CrepKHEBBIMH DJIEMEHTaAMH Kypca (U3HKKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBJIAOTCA (u3nueckue Teopuu ((popmMupoBaHHE NPEICTABICHUN O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopuu, posid (PyHIaMeHTaIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TIpaHHUIAX
NPUMEHUMOCTH TEOpH, i1 OINKHCAaHUS €CTECTBEHHO-HAYyYHbIX SBJICHUN U
IIPOIICCCOB).

CHUCTEeMHO-ACSATEILHOCTHBIN TOAX0/ B Kypce (DU3UKU peau3yeTcs MpexkIe
BCEro0 3a CUET OpraHu3aluy 3KCHEPUMEHTAIBHON NEATEIbHOCTH OOYy4aronIuXcs.
Jnst  6a3oBoro ypoBHSI Kypca (U3HUKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JTaOOpaTOpPHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObEIUHEHbI B OOIIMN CIHHUCOK YUYEHHUYECKHX
pakTUYeCKUX paboT. BeiaeneHne B yKa3aHHOM IepedHe J1abopaTOpHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJSE U OIEHKHM, OCYIIECTBISCTCS y4aCTHUKaMU
o0pa30BaTeIbHOTO TPOIECCa UCXOJs U3 OCOOCHHOCTEH ITUTAHHPOBAaHUA U
ocHameHuss kaOwHera (¢mu3uku. Ilpm 3TOM oOecreunBacTCs OBJIAJCHUC
OoOy4YaromMUMHCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE H3MEPEHMs, HCCIICAOBaHUS
3aBUCUMOCTEM (DU3UYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonplioe BHUMaHUE YIENSAETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3aay NPUOPUTETOM SIBIISIIOTCS 3aJadydl C SIBHO
3aIaHHOM (hU3UYECKON MOJIEIIbIO, TTO3BOJIAIONINE MPUMEHSITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS W3
pa3HbIX pa3neioB. [ KayecTBEHHBIX 33[a4 MPUOPUTETOM SIBISIOTCS 3a/aHus Ha
OOBSICHEHHE MPOTEKaHUS (PU3UUECKUX SBICHUNA M MPOLECCOB B OKpY)KAIOIIEH
KU3HHU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENU JUISl CUTYallMu MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO x wmarepuansbHO-
TEXHUYECKOMY oOecnedyeHnto ydeOHoro rmporecca 0a30BBII YpPOBEHb Kypca
(bU3UKK HA YpPOBHE CPeAHET0 001Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
NpEeIMETHOr0 KaOuHeTa (U3MKM WM B YCJIOBHSX HMHTEIPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere (U3MKHU MOIKHO OBITH
HEeoOXouMoe JiabopaTopHOe OOOPYIOBAHHWE ISl BBIMOJHEHHUS YKAa3aHHBIX B
nporpaMmMme mo (pu3MKe yYeHHYECKHX MPAKTHUYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JlemoHCTpaninonHoe oOopyaoBaHue GOpPMHUPYETCST B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOW JIOCTATOYHOCTH UM  OOECIIEUMBAET TIOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe IO (HU3MKE KIFOYEBBIX JIEMOHCTPAIMHA IS
UCCIICJIOBAHUS ~ M3yYaeMBbIX SBIEHHH W  MPOLECCOB, OJMIHUPUYECKUX U
(byHIaMEeHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHUE Il YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEUMBAETCSA B pacyére
OHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsa. TeMaThyecKue KOMIUIEKTHI
Ja00paTopHOTO OOOPYIOBAaHMS JIOJDKHBI OBITH IOCTPOCHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTa0OpaTOpHil.

OCHOBHBIMH HeJSIMH U3y4eHUs QUMK B 001IEM 00pa30BaHUU SIBIISIOTCS:

o(hOpMHpOBaHHE WHTEpPECAa M CTpeMIJIEHUS OOydYalomuXcsi K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEUICKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEIA;

epa3BUTHUE TPEACTABICHUI O HAYYHOM METOJE MO3HAHUSI U (HOPMUPOBAHUE
UCCJIEJIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

«(hopMHpOBaHNE HAYYHOTO MHUPOBO33PECHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTpOEHUSI MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DH3UKH;

ehopMUpOBaHHE yMEHUH OOBACHITH SBICHUS C  HCIIOJH30BAHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e(hOpMUPOBAHKE TPEJACTABICHUNH O POAU (U3UKHA JJIs Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTukeHne 3TUX Leeil 00ecreynBaeTCsl pelieHuEM CIeAYIONINX 3a1a4d B
nporecce U3ydeHus Kypca pU3MKHU Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus:



eIIPHOOPETEHUE CUCTEMBI 3HAHUKM 00 00IMMX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(U3UKH;

ehopMUpOBaHHE yMEHUH MPUMEHATH TEOPETUUYECKUE 3HAHUSA s
OOBbsICHEHUS (PU3MYECKUX SIBJICHUI B MPUPOAE U Uil NMPUHATUS MPAKTUYECKHUX
pEILICHUI B OBCEIHEBHOMW KU3HU;

*OCBOEHME CHOCOOOB PEIICHHs pa3JIMYHBIX 3aJad C $BHO 3aJaHHOMU
bu3nuecKkoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOUIUX CAMOCTOSITENIbHOE CO3/IaHue
bu3nueckoil MojieNu, afleKBaTHOM yCIIOBUAM 3a/1a4u;

e[IOHUMaHUE (PUINYECKUX OCHOB M MPUHLHUIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPEY;

*OBJIQJICHHE METOJaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
bu3MUeCKUX HJKCMNEPUMEHTOB, aHalIW3a W HWHTEpOpeTanud  HHPOpPMAINH,
OTIPEJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO PE3ybTaTa;

*CO3[JaHUE YCIIOBUHM JJI1 Pa3BUTHSI YMEHUW IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbId YpOBEHb) HAa YpPOBHE CpPEIHEro OOLIEro
obOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENI0), B
11 kmacce — 68 vacoB (2 yaca B HEZICIIO).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka v MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPYXKAIOILIErO
mupa. Ponp »JKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (GuU3MYECKUX SIBJICHUM M mporieccoB. HayuHble Trumore3ssl.
dusnveckre 3aKOHbI U TEOPHH. |'paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mMecro ¢u3uku B (OpMUPOBAHUU COBPEMEHHOW HAayYHOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple W UU(PPOBBIE H3MEPUTENbHbIE TPHOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemetienre, CKOpOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepuaIbHOM TOYKHM, WX MPOEKIMW Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE aBMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MYyTH ¢ TepeMelieHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOoe majzieHue. Y CKOpeHHe CBOOOIHOTO TaJICHHS.

KpuBonuueiinoe  aBwxkeHue. JIBH>KeHHE  MaTEpUAIbHOM  TOYKM 10
OKPY>KHOCTHU C IMOCTOSTHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JUHEHHAS
ckopocTh. [lepuona u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYDKCHUS.

[IpeoOpazoBaHue IBMXKEHUM C UCIIOIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM NPOCTPAHCTBE.

HabGmronenne ABMXEHHS Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPH30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

Hanpagnenune ckopocTu npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONMPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKIY IIYTSIMH, NPOWJAECHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUA IAapUKa B BA3KOU )KUIKOCTH.

N3y4yenue nBm>KeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['ammiies.  IlepBeii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIs. MaTEpUaIbHON TOUkU. Tpernit 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtsaroreHud. Cunma Tspkectd. IlepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoJbxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHt tpeHusl.
Cuna conpOTUBIICHUS TIPU IBUKEHUU TEJa B )KUIKOCTU WIIH Tase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT cCHJIBl OTHOCUTENIBHO OcH BpauieHus. llnedo cunbl. YcioBus
paBHOBeCUs TBEPIAOIO TEA.

TexHudeckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: MOMAIIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUM.

CpaBHEHME MACC B3aUMOJICUCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUMU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHS.

VYcioBust paBHOBECHs TBEPAOro Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHue ABMXeHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U
pe3nHOBOM 00pa3sIie, OT UX Ae(opMalny.

HccenenoBanne ycioBHM PpaBHOBECHsS TBEPAOIO Tena, HMMEIOIIETO OCh
BpaLCHUS.

Tema 3. 3axonst coxpanenus é mexanuke

NMnynse MaTepuaibHOM TOYKHM (Telia), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NMnynbe cuibl U W3MEHEHHE HMMIYJIbca Tejla. 3aKOH COXPAHEHHS] HMMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MaTepHalibHOM TOukH. Teopema 00 HM3MEHEHUU
KUHETHYECKOU SHEPTUM.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPyTO
nedhopMupoBaHHON  mpykuHbl. [loTeHIManbHas  SHEprus Tena  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHple W HENOTeHIUaldbHble  cwibl.  CBsS3b  pabOTHI
HEMOTECHUUAIBHBIX CHUJI C M3MEHCHHUEM MEXAHUYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue abCOIIOTHO HEYNPYroro yjaapa C MOMOMIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHUYECKOW SHepruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Pasznen 3. MoJsiekyasipHast pU3HKA U TEPMOJTUHAMHUKA

Tema 1. Ochoebl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOW T€OPHUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3us. Xapakrep ABMKEHHUS U
B3aMMOJICMCTBUSI YaCTHI[ BeEHIeCTBA. MOJIENIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieei. Macca u
pa3zMmepbl Mojiekyll. KonumdectBo BemectBa. [loctositnaass ABorasipo.

TermioBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Lenbcus.



Mognens  upeanbHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJICKYJISIPHO-
KHHETHYECKOW TEOPHH HJICAbHOTO Ta3a. AOCOJOTHAsl Temreparypa Kak mepa
CpeOHEW KWHETHMYECKOW HSHEPruM TEIUIOBOTO MABWKEHUs dYactull rasza. [llkana
temneparyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHHE MenneneeBa—Knanenpona.
3akoH /lanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe mpeacTaBiIeHHE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOLIME IJUCKPETHOE CTPOEHUE BELIECTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHECHUIA.

OnpiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WIUTIOCTPUPYIOIIAs TPUPOIY IABIECHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HJACAIBHOrO Tasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenue Macchbl BO3/yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXTY [TapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoauHamMuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHusi. KomnyecTBo Ternotsl u paborta. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJEaJbHOrO  raza. Buubl  Tersonepeaaydu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3IyUeHUE. YelbHas TEIJI0EMKOCTh BEIECTRA.
KonnuecTBo TEIIOTHI pU TeIUIonepeaaye.

[Tonsitue 06 ammabGatHoMm mporiecce. [lepBbIil 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBoro 3akoHa TEPMOAMHAMUKHM K wu3omporieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH Tepmounamuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  mammHbl.  [IpyHOMOBI ~ JEWUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sSHEepruM B TEIUIOBBIX MamuHax. Koadduiment monesnoro
nericTBus TerutoBoi MammHbl. [lukin KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTHUECKHE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTPEHHEW SHEpruu Tejla MpPU COBEpPUICHUH PAOOThI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUI€OAEMOHCTpALU).

N3meHeHre BHYTpeHHEN SHEPTHUH (TeMIIEpaTyphl) Telia Py Terionepeaaye.

OnpiT MO aauabaTHOMY pacCHIMPEHHIO BO3JyXa (ONBIT C BO3QYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOIO
JIBUTATEJI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HN3mepeHnne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnwie cocmosnnusn eeuwgecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHjeHcauus. Mcnapenue u kunenue. AOCOMIOTHAsS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yxa. HacklmeHHbIl map. YjenapHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBienue u
KpUcTaJiu3anus. Y aeiabHas TerioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIJIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOJIYYEHUS] COBPEMEHHBIX MaTe€pUalioB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoJCTBa HACBIIICHHBIX MapOB.

Kunenue npu mnoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaGmroieHrie HarpeBaHus U MJIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiekTpoaAMHAMMKA
Tema 1. Inekmpocmamuka
OnekTpu3auusi TeNd. OJEKTpUYecKud 3apsan. [IBa Bula 5>IEKTPUUYECKUX
3apsa0B. IIpOBOAHMKHM, AWBIEKTPUKU M IOJIYNPOBOJHHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3apsiia.
B3anmopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUUECKAN 3apsI.
Onextpudeckoe mnoje. Hanmpsok€HHOCTh  anexkTpudeckoro mnosisd.  [IpuHnummn



CYNEepHO3ULUUA AJNEKTPUUYECKUX Tosie. JIMHUM HanpsKEHHOCTU 3JIEKTPUYECKOTO
OJISl.

Paborta cmm  snektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
NOTEHUHUAJIOB. [IpOBOOHMKM M AMDJIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
Jwusnexkrpuyeckasi MPOHULAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETpP, dJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JIIEKTPOIpHOOpPOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLUII JEUCTBUS IIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOAgu
IJIACTUH, PACCTOSIHUSA MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii skcnepumenm, nabopamophvie pabomsi

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DJIEKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsioxenue. 3akon OMa 151 y4acTKa LETIH.

DIIEKTPUYECKOE CONPOTUBIIECHUE. YJEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnengoBaTenpHOE, NapAILIEILHOE, CMEIIAHHOE COEAMHEHUE TPOBOHUKOB.

PaGora anektpuueckoro Toka. 3akoH Jxoyms—Jlennma. MoiHOCTh
AIEKTPUUECKOTO TOKA.

DJIeKTPOJIBIKYIIAsl CUjla M BHYTPEHHEE COINPOTUBIEHHWE HMCTOYHHKA TOKA.
3axon Oma 15 MOJTHOM (3aMKHYTOM) JIeKTprudeckon 1ienu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  NPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHMOCTh
COMPOTUBJICHUSI METAJIJIOB OT TemmepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOJHUKH. CoOcTBeHHasT W NpUMeECHas MIPOBOIMMOCTh
noJIynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYecKuid TOK B  pacTBOpaXx U  paciulaBaX  BJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLMAIUS. DIEKTPOIIU3.



DNIeKTpuueCKuid TOK B Ta3zax. CamMOCTOSTENbHBIM M HECAMOCTOSTEIIbHBIMN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMETp,
BOJITMETP, pEOCTAaT, HCTOYHUKHM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN THO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN MO/, TATbBAHHKA.

Llemoncmpayuu

M3mepeHne cuiibl TOKa U HAIIPSDKCHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOIIAU MONIEPEYHOIO CEUEHUsS U MaTepHaa.

CMemaHHOe COeIMHEHNE ITPOBOAHUKOB.

[Ipsmoe w3MepeHne DJIEKTpOABWXKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii pa3psia U MPOBOJMMOCTD BO3AyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMEaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHUJIbI UICTOYHUMKA TOKAa M €ro BHYTPEHHETrO
COMPOTHUBJICHUS.

HaoGmronenue amexTpoimsa.

MesxknpeaMeTHble CBA3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
Y4E€TOM COAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMud MaTe€MaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAay4HbI (akT, rumoresa, (Qu3anyeckas BeJIMUMHA, 3aKOH,
Teopusl, HAOMIOEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl YpPaBHEHMM, JHHEHas QyHKIus,
napabona, runepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKLIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH Ha OCH KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH UBBIX OPraHU3MOB (BHJbI TEIUIONEpPEaul, TEINIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHBIX TEJ, JKUIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
rajbBaHUKA.

l'eoepagpus: BIaXXHOCTH BO31LyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIIUIIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAaHECHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JpPYyrue), ABUTATENIb BHYTPEHHEIrO
cropanusi, napoBas TypOHWHa, OBITOBOM XOJOJWIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM 4YHCIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHHE JIJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, FATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marmuTHOM wMHAyKUuW. llpuHmum cynepnosunun
MAarHWTHBIX MOJeH. JIMHMM MarHUTHOW WMHAYKIMHU. KapThHa JNWHHWM MarHATHOU
WHIYKIUY TOJIS1 OCTOSSHHBIX MArHUTOB.

MarautHOe 10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHHUM WHIAYKIUU
MAarHuTHOI'O IOJIA JUIMHHOIO MPSIMOTO INPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA, KaTyIIKK ¢ TOKOM. OnbIT OpcTena. BzanmonercTtBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJIb U HallpaBJICHHE.

Cuia Jlopenna, e€ MOyJib M HampaBiieHue. [[Br>KeHNE 3apsoKEeHHOM YacTUIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SIBeHHE DNEKTPOMArHUTHOM WHAYKIMHU. [IOTOK BEKTOpa MarHUTHOMU
WHIYKIUU. OJIEKTPOABWKYLIAs CWJIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe mosie. OIEKTPOABIKYIIAs Cuia WHIYKIHH B
MIPOBOJHUKE, TBHKYIIEMCS IOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

WHAyKTUBHOCTh.  SIBIIEGHHE CaMOMHAYKUMHU. OJEKTPOJBHKYILAS  CHIIA
CaMOUHIYKLIUH.

OHeprusi MAarHUTHOT'O NOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, >3JIEKTPOJABHUIATENb, YCKOPHUTEIW 3JIEMEHTAPHBIX
YacTHUL], MHIYKIIHOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM ITOJIEM.

JIvHMM UHAYKIIMY MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMArHUTHOW UHAYKLIAH.

[IpaBuio Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHJIbI UHAYKIUNA OT CKOPOCTH U3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3yueHrie MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne neMCTBUSA MOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. KoJsie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€OaAHUSA

KonebarenbHas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonunyeckue konebanus. [lepwon, vacrora, ammuutyna u ¢aza KoueOaHUN.
[IpyXVHHBIN MassTHUK. MaremMaTU4eCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparienue sHeprun NPy TAPMOHUIECKUX KOJICOAHUSX.

KonebarenpHbiit KOHTYp. CBOOOJIHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUg MEXJIy MEXaHWYECKUMU U
AJIEKTPOMarHUTHeIMH KoJjeOanusimu. @Popmyrna TomcoHa. 3aKkoH CcOXpaHEHUS
HHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarOmuX KojeOaHUsX. BeIHY X AeHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. CHHYCOMIAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JIEUCTBYIOLEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE AIIEKTPUUECKON
HHEPrur. DKOJOTUYECKHE PUCKU TPHU MPOU3BOJCTBE 3jeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCEHEBHOM KU3HHU.

TexHnueckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: HIIEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHOM cHUCTeMbl (IPYKUHHBIN WIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aTyxaromux KoJieOaHui.

HccnenoBanue CBOWCTB BbIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonaunca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHHI.

Pe3onanc mnpum 1nocienoBaTENbBHOM COENMHEHWUM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenp TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEPUOAA MaNbIX KOJ€OaHUW Irpy3a Ha HUTHU OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE GOJIHbL

Mexannueckrue BOJIHBIL, YCIOBUS pacnpocTpaHenus. Ilepuon. CkopocThb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. llomepednsle W NPOJONBHBIE BOJHBI.
HUuTtepdepenius u nudpakiius MEXaHUYeCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIOBHUS U3JYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauust BektopoB E, B, V B anexkrpomarautHoii BonHe. CBoMcCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIIEHUE, MOJspu3anus, JTUPpaKIus,
uHTepdepenuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MY3BbIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBAs JMArHOCTHKAa B TEXHUKE M MEOULMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGntonenune oTpaxkeHus ¥ MPeIoMIICHN MEXaHUYECKUX BOJIH.

Hab6mtonenune uarepdepeHunu u AMPppakuu MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmronenue cBA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYIOW U
4aCTOTOMN KOJIeOaHMUIA.



HccnenoBanue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE,
nperoMIIeHUe, oysgpu3anus, rudpakuus, HHTephEpeHIIUs.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsgMosinHEWHOE pacnHpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyd ceera. ToueyHbI HICTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKarlie.

[Ipenominenue cBera. 3aKOHBI MTPEIOMIIEHUS CBETA. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojl MOJIHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB 6enoro cera. LIBeT.

ColOuparomue U pacceuBaronue JuH3bL. ToHkas JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHue wu3zo0pakeHuid B
coOMparoluX U pacceuBaronux JuH3ax. GopMmysna TOHKOW JIMH3BL. Y BEJIMYEHHUE,
JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKMU.

BonnoBas ontuka. WuTtepdepenuust cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBusi HaOmOIEHWS MAaKCUMYMOB W MHUHUMYMOB B HHTep(EepeHIHOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakuvoHHas pemérka. YcClIoBUE HaOIIOAEHUS
[VIABHBIX ~MAaKCUMYMOB TMpH MaJCHUHM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
onTHKa, TU(paKIMOHHAs pelETKa, MOJIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE PAcHpOCTPAHEHUE, OTPAXKEHUE W TMPEJIOMIICHHE CBETA.
OnTuueckue npruOopsbI.

[TonHOE BHYTpEeHHEE OTpakeHre. Mojiesib CBETOBOIA.

HccnenoBanue CBOMCTB M300payKEHUM B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKoIa.

HaGmonenne uaTepdepeHIIUN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmroenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tomy4enue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

Hab6mronenue monsipu3aiyuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomel



W3mepeHne rnokasaTess NpeJoMIIEHNs CTEKIa.
HccnenoBanue cBONCTB H300pakeHUH B JIMH3AX.
Habnronenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI cieniMaJIbHONM TEOPUH OTHOCUTEIBHOCTH
['panunpl  TPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [loctymnatel
CHELUAIbHOW TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BaKyyMe, IIPUHIMI OTHOCUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C BHCpI‘I/Ieﬁ U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ HJaCTUIIbI. 3H€pI‘I/IH
IIOKO-.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEprUn POTOHA C €0 YACTOTOU. DHEPrust
Y UMITYJIbC (POTOHA.

OtkpeiTHe 1 UccienoBanue porodpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdexra. YpaBuenue DiinmTertHa s GoTodddexra. «KpacHas rpanumar
dboToaddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUe: (POTOIIEMEHT,
dboToMaTUMK, COJIHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akOHOB BHElTHEro GpoTtoaddekTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuto o -4acTHIIL.
ITImanerapHas Mmozens aroma. Iloctymarel bopa. U3nyueHue u noriomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS DSHEPTUu Ha Apyrou. Bumwl
cnekTpoB. CEKTp ypOBHEH SHEPIrUU aTOMA BOJOPOAA.

BonnoBelie cBoiicTBa yactuul. Boissl ne bpoisa. KopnyckysisspHO -BOJIHOBOM
Ty aliu3M.

CHIOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHndeckne yYCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOMN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGmroaenue mHeHyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HaOmronenue nuHeRvyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHHs sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopna mo — ompeneneHwro  cocTaBa
paavoakTUBHOrO u3nydeHus. CBoiicTBa anb(da-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusiHue paA0aKTUBHOCTH HA KMBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas mopens snapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anb(a-pacnan. ONEKTpPOHHBIM UM MO3UTPOHHBIM Oerta-pacnax. I'amma-
U3JIlydeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexT maccel dapa.

SAnepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepuwiii peaktop. TepmosimepHbiii cuHTe3. IIpoOieMbl M TMEpPCIEKTHBBI
AIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DnieMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTobl HaOIIOIEHUS U PETUCTPAIIH 3JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa
Buinbcona, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3znen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUH. [IpHuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUIUMOE
JIBHKEHHE.

CoiHeuHast cucreMa.

Comnnne. ConHewyHast akTUBHOCTb. Mcrtounuwk sHepruud CosiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. JlnarpamMma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE3IbI TJIABHOM MOCJIEIOBATEILHOCTA. 3aBUCUMOCTH «Macca —
CBETHUMOCTBY» I 3BE3]l TJIaBHOW MOCIEN0BAaTEIbHOCTU. BHyTpeHHEe cTpoeHue



3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3BoJironuu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunstii Ilyte — Hama T'anaktuka. [lonoxenue u nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sA1pax
TaJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ima. Pazoeranme rajakTuk.
Teopus bonpmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmradbnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMHH.

Yuenuuecxkue nabooenus

HaOnroieHusi HEeBOOPYKEHHBIM TJIA30M C UCIIOIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUIN JJIsl ONIPEIeTICHUS MOJ0XKEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, manetr, Mneurnoro I1ytu.

O0o001maoiIee NOBTOPEHUE

Ponp Qusuku w acTpOHOMUHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax AesATEeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUW KapTHHE MUpPA, POJIb (PU3NYECKOil Teopuun
B (GOpPMHpPOBAHMU TIPEACTABICHUA O (HUIUUYECKON KapTUHE MHUpa, MECTO
(bu3nYecKol KapTUHBI MUpa B OOILEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIECHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MAaTEMaTHUKH,
OHOJ0rMu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYyYHOIO
MO3HAHWA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (uU3MYecKash BEIWYWHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuka: peUIEHHWE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKIMU HA OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (YHKIHM, MPU3HAKU MOAOOUS TPEYroJbHUKOB,
OTIpEeJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW NpUpOJE, KojeOaTelbHBIC
JIBVKEHUS B KMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTYpa TBEPABIX
TeJd, MEXaHW3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€Kd MArHUTHBIX DY,
doTochEMKa 3eMHO MTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSCEHUI.

Texnonocus: JIAHAKA DJEKTPOIIEpenad, TIEHEPAaTop I[EPEMEHHOIO TOKa,
IIEKTPOJBUTATENb, WHAYKIMOHHAs II€4Yb, pajap, PagUONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpemvera «®Du3nMka» Ha ypOBHE CPEAHETO OOIIETO
oOpa3zoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0KHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMBITa W OMbITA JEATEIBHOCTA B IMPOLIECCE PEATU3AMHA OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKON MO3ZUIIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAMIIMOHHBIX  OOIEYEIIOBEYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECAX TIPa)kKAaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TP aXKIAHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOILICHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTUXECHUIM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JIESTEIIBHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OYayIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOUYAs SCTETUKY HAYYHOT'O TBOPYECTBA,
pHUCYIIEro (GU3NIECKo HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM MNpoPeCcCHOHATBHON NEATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON U TEXHUKON, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oyay1ieil npodeccur U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIACTH
(U3HUKY HA TPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJI0OATIBHOTO
XapakTepa dKOJIOIMUECKHUX Ipodiiem;

IUTAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

paclIMpeHue OMNbITa ACATEIBHOCTH JKOJOTWYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHUs  (QU3MKM  OCYIIECTBIATH  IMPOEKTHYHO U  HCCIEN0BATENIbCKYIO
NEATEIIBHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBUS
ba3oBble 1oruyeckue 1eMCTBUA:
caMoCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JEATENBHOCTH, 3a4aBaTh IMApAMETPbl M KPUTEPUH HX
JOCTUKEHUS,
BBISIBJSIT  3aKOHOMEPHOCTH M IPOTHBOPEYMS B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SBJICHUSIX;
paspabarbiBaTh IUIaH pEIICHUs MpPoOJeMbl ¢ YUETOM aHaIn3a MMEIOLIUXCS
MaTepUAIIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKH IOCIEACTBUM NESATENBHOCTH;
KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIBbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble uccienoBare/ibCKie AeHCTBUA:
BJIAJCTh HAy4YHOW TEPMHUHOJIOTHEH, KIFOUEBBIMA MOHATHSIMU W METOJAaMHU
buznyecKoil HayKu;



BJIAJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIIHCKON M MPOCKTHOUW NEATeTLHOCTH
B o0yiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3MUECKOTO COJACpNKaHUS, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB IMO3HAHMS,

BJIQJIETh BHJAMH JICITCIHHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAlU, MPEeoOpPa30BaHUI0 W TPUMEHCHHIO B PA3IMYHBIX yYEeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUU yUEOHBIX TIPOCKTOB B 00acT (PU3uKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ peIleHMs, HaXOAUTh apryMEHThl A J0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBATh TIOJYYEHHBIE B XOJ€ pCEUICHUS 3aJaud  Pe3yNbTaThl,
KPUTUYECKU OTICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynupoBaTh COOCTBEHHBIE 3a7a4d B 00pa3oBaTeIbHOU
NEeATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWUA 10 (HU3MKEe B TPAKTUYECKYIO 00IacTh
JKU3HENEATEIILHOCTH,

yMETb HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHS.

Pabora c nundopmanmueii:

BIIaJIETh HaBBIKAMHU IOy4YeHUs] WHPOpMAIUU (HU3NIECKOTO COJCPKaHUS U3
HCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBJISATH IIOUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAIINI0 MH(POPMAIIMKA PA3JTHYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3aIlMOHHBIX
3a7lad ¢ CcoOMroJieHneM TpeOOBaHMM HJProOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPE)KCHHS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUsS B PA3IUYHBIX (opMarax ¢
y49€éTOM Ha3HAYCHHUS MH(DOPMAIIUU U MEJIEBOM ayUTOPHH, BEIOMPAs] ONITHMAIIBHYIO
dbopMy TIpeICTaBJICHUS M BU3yaJIU3aIiH.

KoMMmyHHMKaTHBHBIC YHMBepCaJdbHbIe Y4eOHbIE 1eiiCTBUS:
OCYHIECTBJIATh OOLIEHWE Ha ypokax (U3MKKM U BO BHE-YPOUHOU
NesTEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldid ©  CcMsr4aTth
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTWUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh U HCIIOJIB30BaTh IIPEUMYINECTBA KOMAaHIHOM M WHIUBUIYAJIBHON
paboThI;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JAEUCTBUH C y4&€TOM O0OIIuX
MHTEPECOB M BO3MOYKHOCTEMN Ka)A0Tr0 YieHa KOJIJIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOW  JACSATEIBHOCTH, OPraHHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ IOCTHIKCHMIO: COCTAaBJIATh IUIAH JIEHCTBHH,
pacnpenensiTh poJ C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHABI B
OOIIMI pe3yabTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTtb HOBBIE TIPOEKThI, OLEHHWBATh HJAEH C IIO3MIMH HOBHU3HHBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEAEHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE 1€l CTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESITEIILHOCTh B 00JACTH
GU3NMKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOLITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JeaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh e€ro, Oparh Ha ce0s
OTBETCTBEHHOCTh 32 PEUICHUE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHHUIO 3SPYIUMLIMUA B 00JIacTh
(U3HUKH, TTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTE/LJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMU  TO3HABAaTEIBbHOM  pediiekcMu  Kak  OCO3HaHUs
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIBHBIX IIPOIIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUII;



WCITIOJIB30BaTh MPUEMBI peIIeKCUH I OIEHKH CUTYaIluH, BRIOOpAa BEPHOTO
pelIeHuS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO0 UX
CHU)KEHHUIO;

OpPUHUMATh MOTHUBBI M apryMEHTbl JAPYTUX NPH aHajdu3€ pe3yJbTaToB
JeSITEIbHOCTH;

MpUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU M JIOCTOMHCTRBA,;

OpPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX NPU aHajdu3€ pe3yJIbTaToB
NEeSTEIbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OLIMOKH.

B mpomecce noctrxkeHHs] TUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEBI
no ¢u3uKe 9 YPOBHS CpelHero ooOiero oOpa3oBaHUA Yy OOYyYaroIIMXCs
COBEPILEHCTBYETCS HMOIMOHALHBIN WHTEJIEKT, Ipearnoiaraomun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHH€, BU/ICTh HAMPABICHHs Pa3BUTHUSI COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
AYMOIMOHAIILHBIM U3MEHEHHUSIM | MPOSIBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMJICHHE K TOCTIKEHUIO e U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEUCTBOBATh HCXOJ U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATb €r0 TPU OCYIIECTBICHUU OOINEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSIBIISATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPAX poOJb U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUM, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEU;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (DU3NUYECKUX MOJCICH:
MaTepualibHasl TOYKa, HHEpIMaIbHas cUcTeMa OTcuéTra, abCOMOTHO TBEPOE TEJIO,
WJICAJIBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsi/ MPHU perIieHnr GU3NIECKUX 3a70a4;



pacro3HaBaTh (pu3HUeCcKUe SBICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBI)KCHUE, CBOOOJHOE TaJeHHUE Tej, ABMIKEHHE II0 OKPYKHOCTH, WHEpIIHUs,
B3auMojiericTBue Tel, nuddys3us, OpOyHOBCKOE JBH)KEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJ IPH HAarpeBaHUU (OXJIAXKICHHH ), TETIJIOBOE
paBHOBECHUE, UCIApEHUE, KOHJEHCAlUs, IJIABJIICHHE, KPUCTAJUIM3allMsl, KUTICHUE,
BJIAKHOCTBH BO3]1yXa, IMOBBIIICHNE AABJICHUS ra3a MpHU €ro HarpeBaHWM B 3aKPbI TOM
COCyJ€, CBS3b MEXKIY IapaMeTpaMH COCTOSHMS Tra3a B M30IpOleccax,
AIEKTPU3AIUSA TEJI, B3AUMOJCHCTBUE 3aPs/IOB;

ONUCBHIBATh MEXAaHUYECKOE JIBIXKCHUE, UCMOJNb3yd (U3UYECKUE BEITUUYUHBI:
KOOpJWHATa, MyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
MMIYJIbC TeJla, KUHETUYECKas YHEPrusi, MOTCHIMAIbHAs SHEPTUs, MEXaHUYeCKas
paboTa, MexXaHWYECKas MOIIMHOCTh, INPH OINHCAHUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICT HCHOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO0 BEIUYUHY C JPYTUMHU
BCIIMYNHAMMY;

ONKCHIBATh M3YYEHHBIC TEIJIOBBIC CBOMCTBA TEN U TEIJIOBBIC SIBJICHHS,
UCIIOB3Yys (U3WYECKUE BEJIMYMHBL JIaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi DHEPTUsl XaOTHUUECKOTO JBMIXKECHUSI MOJIEKYJI, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsSSI SHEprusi, padora rasa,
KO3(pPUIIMEHT TMOJEe3HOr0 JEMCTBUS TEIUIOBOI'O JIBUTATElNsA; IPU OIHMCAHHUH
MPaBUWJIBHO TPAKTOBAaTh (PU3MYECKUM CMBICIT HCIIOIB3YEMBIX BEJIWYWH, HX
0003Ha4YCHUSI W €IWHUIIBI, HaXOAWTh (OPMYJIBI, CBS3BIBAIOIIUE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUHUHAM;

OTUCHIBATh U3YYEHHBIC AIICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBICHUS (TIPOLIECCHI), MCIOJIB3Ys (PM3UUYCCKHUE BEIMYMHBI: IJICKTPUUYSCKUHN 3apsi,
AIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH TOJIs, TMTOTEHITMAN, PA3HOCTh MOTEHIIUAJIOB,
NpU ONUCAHWM TPABUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS W EIAUHUIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C JIPYTUMH BEIUUMHAMU,

aHAJIU3UPOBATh (PU3UYECKUE IMPOIECCHl M SBJICHHS, MCIOJB3Yys (HDU3UUCCKHEC
3aKOHBI U TIPUHIMIIBLL: 3aKOH BceMupHoro tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAHCHHUS HMITYJIbCa,
MNPUHILUIN CYNEPIO3UIMKA CHJI, MPUHIIUI PaBHOIMpPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS BEILECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIiepaTypol, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOrO 3apsAna, 3akoH KyloHa, Tpu 53TOM pa3inuyaTh CJIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUA MX O€30MAaCHOTO HMCMOJIb30BAHMS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI TIO WCCIICOBAHUI0 (U3WUECKUX SBICHUN U
MPOIIECCOB C HCIOJb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HM3MEPEHU, MpPU 3TOM
dbopmynupoBath npobieMy/3aadyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 O0OpyAOBaHMs, MPOBOAUTH OIbBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYILIECTBIISATh MPSMbIE M KOCBEHHbIC U3MEPEHUST (DU3NYECKUX BEJIIMYUH, TIPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHMS] M MCIOJIb30BATh H3BECTHBIC
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIEOBATh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHM  BEJIMYMHAMHU  C
UCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU HTOM KOHCTPYUPOBATH YCTAHOBKY,
(buUKCUpOBaTh pE3yJbTaThl IMOJTYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIWYUH B
BUJI€ TaOJUIl U TPaUKOB, JI€JIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MPU MPOBEACHUN HCCIEAOBAHUN B
paMKax yd4eOHOTrO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeIOBATEIbCKON U TPOCKTHOU
JEATEIIBHOCTU C MCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1AaOOPaTOPHOTO
000py10BaHMUS;

pemarh pacuéTHbIE 3a7a4d C SIBHO 3aJaHHOW (U3UUYECKOW MOJECIbIO,
UCIOJIb3YsI (PM3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJIEIb, BBIACIATH (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXOJUMBbIE IS €€ PEIICHUs, MPOBOAUTh PAcU€Thl M OIEHUBATh PEATbHOCTH
MOJTYYEHHOT0 3HAYEHUS (PU3NYECKON BEITNYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C OMOpON Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue SBICHNUS,

UCIIOJB30BaTh  TPU  PEIIEHUMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJICTaBIICHUS YYeOHON M HAyYHO-TIOMYJISIPHOM MH(POpPMAIIUU, TTOJIYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUIECKU aHATN3UPOBATH TOTydaeMyr0 HH(OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMS 1O (PU3MKe B TOBCETHEBHOW KU3HU
JUTst o0ecriedeHus: 0e30MacHOCTH MPU OOpaIeHuu ¢ TPUOOpPaMH M TEXHUYECKUMHU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBS U COOIOACHHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEN CPEJIE;

paboTaTh B TIpYIIE C BBHIIOJHEHUEM PAa3JIUYHBIX COLUUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO PpACIPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH JIESITEIBHOCTh B HECTAHIAPTHBIX CUTYyalHsX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paCCMaTpUBaeMOil IPOOIEMBI.

K xonmy oOydyenuss B 11 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPAX pojib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKON AEATEIbHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(U3MYECKON KapTUHBI MUDA,;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJIENICH:
TOYEUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOYEUHBIM NCTOYHUK CBETA, SIEPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO s/ipa MpPH peuieHud (HPU3NYECKUX
3a/ay;

pacrno3HaBaTh Ppu3nuecKue SIBICHUS (IIPOLIECChI) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (PU3UKU: dIEKTPUUYECKAsT IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, DJICKTPOMAarHUTHasi WHAYKIUS, JIEMCTBME MAarHUTHOTO TOJs Ha
MPOBOJHUK C TOKOM M JBIKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KOJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepeHnus, aubpakuus W TMOJApHU3alvs CBETa, JUCIEpPCHS CBETa,
dboToanekTpuaeckuit 3pdekt (Ppororddekr), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass M HCKYCCTBEHHAs
PaIuO0aKTUBHOCTH;

OMHCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAUMOCTH  PA3IUYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SIBJCHUS (TIPOLIECChI), HUCIONB3Ysl (U3UUYECKUE BEIUYUHBI:
ANIEKTPUYECKUIN 3apsij, CUjia TOKa, DJEKTPUUECKOE HAMPSIKEHHUE, DJIEKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOABIDKYIIAs cujia, paboTa TOKa,
WHJYKIHWST MAarHUTHOrO moJjsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTD
KATYIIKW, SHEPrusl JJIEKTPUYECKOr0O W MArHUTHOrO IMOJEH, MEepHoJ M YacToTa
KoJieOaHW B KoOJeOaTeIbHOM KOHTYpe, 3apsA]l M CWJa TOKa B Mpoliecce
FapMOHUYECKUX DJEKTPOMATrHUTHBIX KoJieOaHUM, (QPOKYCHOE pacCTOSHUE W
ONTUYECKAs] CUJIa JIMH3BI, MPU OINKCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUN
CMBICI HCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAUYEHUSI U €IUHUIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIUE JaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEJINYMHAMU;



ONUCHIBAaTh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJIb3Ys
(bu3MYeCKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUO/T TIOTypacIiaga, SHEPTUS CBA3U
aTOMHBIX SiZIep, MPU ONUCAHUU TMPaBUIBHO TPAKTOBATh (U3HUECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs M €IWHUIbI, YKa3blBaTh (POpPMYIIbI,
CBSBBIBAIONINE JAHHYI0 (U3WYECKYI0 BEIWYMHY C JPYTUMH BEIHMYWHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUIHHBL;

aHANIM3UPOBATh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCTOIB3Ysl (HU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COEJIMHEHHUS MPOBOJHUKOB, 3akoH Jlkoyns—JIeHla, 3aKoH AJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH TPSIMOJIMHEHHOTO PacpoOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJIEHUSI CBETA, ypaBHEHUE ODWHIUTENHHA 11 (hoTod3dekra,
3aKOH COXPAHEHMsI DHEPrUM, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHS MAacCOBOTO yucia, mocTyiaTrsl bopa,
3aKOH PaJIMOaKTHUBHOIO pacrajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYe€CKOE BbIpAKEHUE U YCIOBUS (TpaHULIbl, 00JIACTH)
MPUMEHUMOCTH;

OTIpeNIeNATh HAllpaBjIeHUEe BEKTOpa MHIYKIIMA MATHUTHOTO TOJISI IPOBOHUKA
C TOKOM, cuiibl AMnepa u cuibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300pa)KEHUE, CO3/1aBAEMOE IUJIOCKUM 3EpKaJioM,
TOHKOM JIMH30;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 KCCIECIOBAaHUI0 (U3HUECKUX SIBJICHUN U
MPOILIECCOB C HCIOJIb30BAaHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IPU 3TOM
dbopmynmupoBath TpobJeMy/3agady W = TUIOTE3y Y4YeOHOTO OIKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO OOOpYyJAOBaHUS, MPOBOJAUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEPECHUSI (PU3NYECKUX BEIMYUH, TPU
TOM BBIOMPATh ONTUMAJBHBIN CIOCOO WM3MEPEHMS] U HCIOIh30BATh W3BECTHBIC
METObI OLCHKH MTOTPELIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKMX BEJIUYMH C HUCIOJIb30BaHUEM
NpSIMBIX W3MEPEHUM: TPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHUPOBATH
pPE3YNBTATHl MOJTYYECHHOW 3aBHCHUMOCTH (PU3MUYECKHX BEJIMYMH B BUJE TAOJHI] U
rpaduKoB, 1eaTh BEIBOBI IO PE3yIbTaTaM HCCIICIOBAHNUS,

cobJiroaTh npaBuia 0e30MacHOTO Tpyja MPU MPOBEACHUU HCCIEI0BaHUN B
paMKax ydeOHOro HKCIIEpUMEHTa, Y4eOHO-HCCIICIOBATEIbCKOW W TMPOEKTHOM
JEATEILHOCTH C MCIIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB M J1a0OPATOPHOTO
00opyIOBaHUS;

pemath pacy€THBIC 3aJaud C SBHO 3aJaHHOM (U3MUYECKOW MOJCIbIO,
UCIIOJIB3Ys (PHU3UYECKHUE 3aKOHBI ¥ MTPUHIIUIBI, HA OCHOBE aHaJlM3a yCJIOBUS 3aauu



BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOoOXomMuMbIe NIl €€ pEeIIeHUs, MPOBOAWTHh PAcU€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTHUECKH HETTPOTHBOPECUUBYIO
IIENOYKY PACCYKICHUH C OMOpOM Ha HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznYecKue SBICHUS;

UCIIOJIB30BAaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WHPOPMAITMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUH
U TIPEJICTABJICHUsI y4eOHON M HAYYHO-TIOMYJISIPHON HH(POpPMAIINH, MTOTyYeHHOW U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAIWH, NPUOOPOB U TEXHUUYECKHX
YCTPOKMCTB, pa3indaTh yCIOBUS WX O€30MMaCHOTO MCITOJIB30BAHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX -PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXKAIOMIET0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

WCITIOJIB30BaTh TEOPETHUECKHE 3HAHWS MO (PU3HKE B MOBCEIHEBHOUN KU3HH
Ut obecriedeHus: 6€30MacHOCTH TP OOpaIIeHuH ¢ IpUOOpaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBSI U COOJIOACHHUS HOPM DKOJIOTMYECKOTrO
MOBE/ICHUA B OKPYXAIOUIEH CPEJIE;

paboTath B TpYIe C BBHIMOJHEHWEM PA3IUYHBIX COIUAIBHBIX pOJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO PACTIPENCNSITh OOS3aHHOCTU U
TUTAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJ€KBATHO OIEHUBATH
BKJIAJT K&KJIOTO M3 YUaCTHUKOB I'PYIINBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE JdeATeIbHOCTD
Ne HaumeHoBaHue pa3jiesioB (undposbie) YUYHTEJIA € Y4eTOM
Konrpoabnubie IIpakTuyeckue
n/n U TeM MPOrpamMmmMbl Bcero oOpa3oBaTe/ibHbIE IIporpammmsl
padoThI padoThI
pecypcsl BOCIIMTAHUS
Pazpen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
[IpumeHnenue Ha
ypoke
MHTEPAaKTUBHBIX
11 dusnka 1 METOJIbI 5 bubnmnoreka [JOK (dhopMm paboTHI,
' Hay4HOI'O IMO3HAHUs https://m.edsoo.ru/7f41bf72  cTumynupyrommx
MI03HABATEJIbHYIO
MOTHUBAIINIO
oOydJaronmxcs.
Hroro no paszneny 2
Pa3znen 2. MEXAHUKA
bubnmnoreka [JOK Nuaunnunposanue
2.1 K
nHeMatHia > https://m.edsoo.ru/7f41bf72  oGcyxnenui,
bubnmnoreka [JOK BBICKA3bIBAaHU I
22 Jlunamuka ! https://m.edsoo.ru/7f41bf72 =~ cBoero mueHwus,
BBIPAOOTKH CBOETO
JMYHOCTHOTO
53 3aKOHBI COXpPaHEHHUS B 6 1 1 Bubmmoreka ITOK OTHOIICHUS K

MCXaHHUKC

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

H3y4aeMbIM
COOBITHSIM,
SIBJIEHUSIM, JIMI[AM.



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

Hroro mo pazueny 18

Paznen 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJNHAMUKA

OCHOBBEI MOJICKYJISIPHO-

3.1
KHHETHYECKOW TeOpUU

3.2 OCHOBBI TEPMOJIMHAMUKH 10 1

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmmoteka [IOK
https://m.edsoo.ru/7f41bf72

Bocnuranue
3aMHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUSX,
CTPEMJICHHE K
MIOJIyYEHUIO
JIOCTOBEPHOM
uH(pOopMaLnH 0
HEePEOBBIX
JOCTUKEHUSIX U
OTKPBITHSIX MUPOBOI
Y OTE€YECTBEHHOMN

HayKe

Bocnuranue
3aMHTEPECOBAHHOCTH
B HAayYHBIX 3HAHUSIX,
CTpEMJIEHUE K
MOJTYYECHUIO
JIOCTOBEPHOM
UHpOpPMAaLIUHU O
MepeoBbIX
JOCTHOKCHHSX U
OTKPBITUSIX MUPOBOI
1 OTEUYECTBECHHOMU

HayKe

3.3 ArperatHble COCTOSIHUS 5

but6mmoreka [IOK

Bocmnuranue



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

BeniecTtBa. Pa3oBrie

IepEXOAbI

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

3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSX,
CTpEMJICHUE K
MOJTYYEHHIO
JIOCTOBEPHOM
UHpOpPMALIUHU O
MEepEIOBbIX
JIOCTHIKCHHSIX U
OTKPBITHSIX MUPOBOI
1 OT€UYECTBEHHOMU

HayKe

Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMMUKA
41 DnexTpocTaTHKA 10 bu6nuoreka [IOK Bocnuranue
https://m.edsoo.ru/7f41bf72 = pazymmuoro
noTpeOuTeNs
BIIEKTPUYECKON
SHEPTHH.
Bocnuranue
ocTosHHLL 9KOJIOTUYECKOMN
4.2 DIIEKTPUYECKHi TOK. TOKM B 12 bubmotexa [JOK KYHBTYPHL-

Pa3IMYHBIX Cpelax

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

Bocnuranue na
npumepe
JUYHOCTEN YUYEHBIX
J1. MakcBemnna, A.
C.Ilonosa,
9.X.Jlenna



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

Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME




11 KIIACC

Ne
n/n

Pazne

HaumeHoBaHue pa3jieioB
U TeM MPOrpaMmel

Ja 1. JJIEKTPOJNHAMUKA

Koan4yecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTHyeckue
padoTbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

JlessiTeIbHOCTH
YUYHTEJs € y4eTOM
Iporpammnbl
BOCITUTAHMS

11

MaruauTHOE noJe.
DneKTpoMarHuTHas

WHYKIIHS

11 1

bu6mmoreka IIOK
https://m.edsoo.ru/7f41c97c

Bocnuranue
TOTOBHOCTH K
00pa3oBaHUIO, B TOM
qHCIe
caM00Opa30BaHHUIO.
Bocnuranne
pazyMHOIO
noTpeouTens
3JIEKTPUYECKOU
SHEPIUH.
Bocnuranue
9KOJIOTHYCCKON
KYJIbTYpBI.
Bocnuranue Ha
puUMepe JINYHOCTEN
y4eHbIX /.
MakcBeiia, A.
C.Ilonosa,
9.X.Jlenmna

Uroro no pazgeny

11

Paznen 2. KOJIEBAHUSA U BOJIHBI

2.1

Mexannueckue 1
AJIEKTPOMAarHUTHBIC
KOJIeOaHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Bocmnuranue
3aMHTEPECOBAHHOCTH
B HAYyYHbIX 3HAHUSX,



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

59 MexaHu4eckue u 5 bubmuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10
frrmia https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

CTpPEMIICHHE K
MOJIYYEHUIO
JIOCTOBEPHOM
nHpopManuu o
Mepea0BbIX
JIOCTHXKCHUSIX U
OTKPBITHSX MUPOBOI
1 OTE€YECTBEHHOMN

HayKe

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

Pa6ora B rpymnmax -

dhopmMupoBaHHE
31 OCHOBBI CrIEIMATILHOM 4 bu6nuorexa [IOK KOJJIEKTUBHOT'O
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c  B3aMMOIEHCTBUSA I
pemeHHs
MOCTABJICHHBIX 33144
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DneMeHTHl KBaHTOBOU 6 bubnuorexa [IOK [Touck nunpopmanuu
ONTUKHU https://m.edsoo.ru/7f41c97c = 00 anbTEpPHATHUBHBIX
4.2 Crpoenue atoma 4 bubmmorexa [JOK HeTORIIIEAX
https://m.edsoo.ru/7f41c97c = dHepruu, paboTa B
rpymnmnax.
Bocnuranue Ha
4.3 ATOMHOE PO 5 bubmmorexa LOK MpUMepe JINYHOCTEN

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

yUYEHBIX A.
bexkepens, M.



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

Kropu, 3.

Pezepdopna
Hroro no pazgeny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU
Bocnuranue
3aUHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSX .
CTpEMJIEHHUE K
MOJTyYEHUIO
51 DneMeHTBl aCTPOHOMUU H 7 1 bubnnorexa LIOK JIOCTOBEPHOMI
' acTpopU3UKH https://m.edsoo.ru/7f41c97c  wHOpMAIUHU O
MepeI0BBIX
JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOI
1 OT€YECTBEHHOU
HayKe
Hroro no pazneny 7
Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE
Bocnuranue
Eub 1OK TOTOBHOCTH K
noIMOTEKA
6.1 O6o0maroiee MTOBTOPEHHE 4 https://m.edsoo.ru/7f41c97c 00pa3oBaHUIO, B TOM
qucie
caM000pa30BaHMIO.
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4



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

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Konrtposbnubsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETLHOCTH JIFOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE bubnuoreka [IOK

5 1
JIBIKEHNE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexa [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [IpuHnun

9 cynepro3uiuu cuii. Bropoit 3akox bubmmorexa [TOK
yrep t - OTOP . https://m.edsoo.ru/ffOc3be8
HproTona st MmarepuanbHOM TOUKH
Tpertuii 3akon HerotoHa st bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas bubmmorexa [OK

PP https://m.eds00.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cil‘[ OTMBnefI/I(I:{ pu BI/I)Pi(eHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[ToctynarenbHOe U BpamareabHOe

14 JBUKEHHE a0COIIOTHO TBEPIOTO Tea. bubnnoreka [JOK
Mowmenr cuibl. Ilnedo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE BU)KEHUE
PaGoTta 1 MOIITHOCTH CHJIBI.

16 Kunernueckast s3Heprus MarepuaabHON bubnuoreka [IOK
ToukH. Teopema 00 U3MEHEHUU https://m.edsoo0.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToreHuunanbpHas SHEPTHUS. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[ToTennuanpHas sHeprUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HENOTEHIIMAIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPruun

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

KonTponbhas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

23

24

Macca monexyi. KonnuectBo
BemlecTBa. [locrossuHas ABorazapo

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUKEHUS MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanne 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [JOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonmdaectBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunpl Terionepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnadbaTHBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJoru4eckue npooaeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonexynspHas ¢puznka. OCHOBBI bubnuorexa LIOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHble Tena. AHU30TPONHS bubnuorexa LIOK
CBOMCTB KpucTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBneHue U KpUCTAIUIM3ALIUS.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3alus Ten. DIeKTPUIeCKUi bubnmuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiI0B

HpOBOI[HI/IKI/I, JUDJICKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3aumopeiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuHbIil DIeKTpUUECKUI bubmorexa [TOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosis. [Ipunnun cynepriozunuu bubnuorexa [JOK
JNEKTPUUECKUX Tonel. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorera [TOK
: ait. https://m.eds00.ru/ff0c600
[IOTEHIINAIIOB
[IpOBOIHUKY U TAIEKTPUKHA B
50 anpeKT OCTaTI/I‘{eiKOM nonIe bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MPOHUIIAEMOCTh
bu6mmoreka [JOK
51 DaexTpoéMrocTs. KoHmencaro
P A P https://m.edsoo.ru/ff0c7126
DNIEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubnnorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHiuI nelcTBUs U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yueHne CMEIIaHHOTO COCMHEHHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A7is OTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne 3/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTPOHHAs MPOBOJUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

60

DNEeKTPUYECKHUI TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX MTYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IIPUMECHas MPOBOAUMOCTB. CBOMCTBA
p—~n-niepexona. I1osynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPONIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIU3
DNEeKTPpUYECKUI TOK B ra3ax.

63 CamocTosITenbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmnorexa [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o remam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakruveckue II/I[:;:CHI/ISI :)l;llc)l:ll;(:)?:feﬂbﬂme
padoThbI padoThbI pecypes:
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/iericTBUe. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
Bexrop MarHuTHOM MHAYKIMU. JInHUM https://m.edso0o.ru/ff0c9778
MarHuTHON MHIYKITHH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [HOK
B3anmMopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnmnorexka HOK
MAarHUTHOTO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuotexa [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

naaykiuu dapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHID)

NuaykTuBHOCTB. SIBIICHUE
camonnaykiuu. 3/1C caMonHayKIU K.
DHeprusi MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, dJIEKTPOABUTaTENb,
YCKOPHUTEIIN 2JIEMEHTAaPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNEeKTpOMAarHuTHasi UHIYKIUS

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TrapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccrnenoBanue 3aBHCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbubliit KoHTYp. CBOOOAHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHJecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepenava u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOoUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKaA,
JIMHUH 3JIeKTponepeaady

DKOJIOTUYECKNE PUCKU TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPIUU B MOBCETHEBHOM
KU3HU

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunorexa LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnmoreka [JOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocth. [llkana bubmmorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubnuotexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHEHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmmorexa [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHU B MIJIOCKOM 3epKaje
ITpenomiienue ceeta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaGopatopnas pabora «3mepenue bubnunorexa [IOK
[10Ka3aTells MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne N300pakeHHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. ClI0XKHBIN COCTaB
39 oenoro ceera. L{er. JlabopaToprast
pabota «Habmroienue nucrepcuu
CBETa»
33 Wutepdepennus ceta. Audpaxius bubnmnorexka HOK
cera. JludpakironHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
yCIJIOBUS UX 0€30I1aCHOr0 IPUMEHEHUs
I'panuIlbl IPUMEHUMOCTH
36 KJ1Iaccuueckor Mexanuku. [loctynarsl bubnnoreka [JOK
CIIELIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
NOTNOTEK
37 3amMezsieHre BPEMEHU M COKpallleHne orexa I
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON Bu6 OK
. HOITNOT
38 yacTullbl. CBs3b MaccChl ¢ SHEPrueit u orexa [
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOs
Kontponbras padota «OnrTuka. BuG OK
. "
39 OCHOBBI CIEIHATTHFHON TEOPUHU amorexa 11

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
noInoTeKa
41 .0 A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
Cronerosa
3akoub! hoTtodddekxra. YpaBHeHHE
42 BﬁHmTe(ﬁbHa J'(Il})l(b(i)OToa(i)g)eKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHuecKkoe AEHCTBHE bubnmorexa OK
Aend. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nuorexa [IOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
WNznyyenwne u nornomenue ¢poTOHOB
48 big H}:Iqe exXoe aTOMEIlH co H(()I;“O OBHSI buGnuorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BomnHoBrIe cBoMicTBa YacTul. BomHEBI
. . bubnuotexa [JOK
49 ne bpoitna. KopnyckynsapHo-BoHOBOM

Ayallu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie pPaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna mo onpexnenenuio cocrasa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4YeHus. BiusHue
PaJMOaKTUBHOCTH Ha YKHBBIC
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnan.
DNEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-uzinydeHue

OHeprus CBA3M HYKJIIOHOB B sIJIp€.
SAnepHble peakuuu. A nepHblit
peaxtop. [IpoGiemsl, mepcreKTUBEI,
JKOJIOTUYECKHUE aCIIEKTHI SACPHON
JHEPIeTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrbiii cton «®yHaameHTaabHbIe
B3auMOIeNUCcTBUSI. EMUHCTBO
(hbU3UIECKOM KApTUHBI MUPAY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0r0 HeOa. Co3Be3nus,
HpKI/Ie 3Bé3I[LI, IIJTaHETBI, UX BUAUMOC
JABUKCHUC. COJ’IHC‘IHEUI cucreMa

56

Comsre. ComHeyHass aKTUBHOCTb.
Ncrounuk sneprun CoiHLa U 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON
nocieoBaTelbHOCTH. BHyTpeHHee
cTpoenue 38&31. CoBpeMeHHbIe
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomoruu CosHIIa ¥ 3BE3]1

Muneunsiit [1yts — Hama ["anakTuka.
[Tonoxenue u auxenune ConHua B
l'anaktuxke. 'anaktuku. YE€pHbIe IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bosnbioro B3peiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATBbHOM U
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil Teopun B GopMHUPOBAHUU
MPECTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IPUPOJE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHAYKIIHUS
PesepBHbIii ypok. Ontuka. OCHOBBI

67 CHETMAILHON TeOpHUn 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 aﬂel\l/:I)CHTBI};.I:::T OHOMHH 1 ! 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




	C:\Users\Дом\Desktop\РП_физика_ФГОС-2022 СОО_базовый.doc
	C:\Users\Дом\Desktop\физика ФГОС 22 СОО.pdf

