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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTEIbHOW MporpaMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c yu€roM deaepaabHO pabouell MporpaMMbl BOCHUTAHHS U
KOHLICTIIIUK TIpenoiaBaHus yuyeOHoro mpeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpTraHU3AHUIX Poccuiickoi denepanuy, peANTU3YIOLINX OCHOBHEIE
o0OpazoBaTeIbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 1Mo (U3HKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mpu
o0yueHuu ux ¢Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxonaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OOy4eHMs, a TaKXe€ YUYUTBHIBAET HEOOXOAMMOCTh pPEaU3alUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAy4YHbIMU Y4Ye€OHbIMU MpeaMeramMu. B Hel
OIPEAEISAIOTCA OCHOBHBIE LIEJM M3YUYEHUS (PU3UKH Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
METaIpeIMETHBIE, TpeIMeTHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3MKe BKIIOYACT:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThl IO rojilaM 00yUeHus;

e cojepkaHue yueOHOTo mpeameTa « Du3uKa» mo rojgaM 00ydeHusI.

®du3znka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHHM 00 okpysxaroriem mupe. [IIKoapHBIN Kypc GU3HKN — CUCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HMUECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM  ONpejAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpPreTukH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJYYEHUsI HOBBIX MAaTE€pUajloOB C 3aJaHHBIMM CBOMCTBAMH M IPYTHX.
N3yuenne ¢Pu3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroumxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METO/I MMO3HAHUSI IPY BHITIOJTHEHUH UMH YICOHBIX HCCIICIOBAHUH.

B ocHoBy kypca ¢Gusumku ISl YpOBHS CpeIHEro o0Imero oOpa3oBaHUs
NOJIOKEH pAX WAEH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KaK MPHHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepraj U3 BCeX Pa3lenoB (DU3WKH, BKIIFOYACT KaK
BOMPOCHI KJIACCUUECKOMN, TaK K COBPEMEHHOMN (PU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUHM C HeW maTepuan Kypca (U3HKH
o0OBeUHEH BOKPYr (u3MuecKux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupoBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEHIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeArniosiaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMH MPOOIEeMaMH.

Hoess npuxnaonwou  nanpasnennocmu. Kypc ¢(usuku nmpegmnosaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHMYECKUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIIEHUS AJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJOTUH, a TaKXKe OOCYKICHUS
po0JIeM palMOHATIBLHOTO PUPOIOTIOIB30BAHUS U HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTAMU Kypca (DU3UMKH Ha YpPOBHE CPETHEro OOIIEro
oOpa3oBaHus SABJAIOTCSA (hu3udeckue Teopuu ((HopMHupoBaHUE MPEICTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3UUECKON TeOpHH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHUIOB B  COBPEMEHHBIX [MPEACTABICHUSX O MPUPOAE, TPaHHUIAX
MPUMEHUMOCTH TEOpPUH, Uil OINUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUW H
IPOIIECCOB).

CHUCTEMHO-IeSTETLHOCTHBIN TOAXOJ] B Kypce (PU3UKU peaau3yercs Mpexje
BCETO 3a CUET OpraHM3allii SKCIEPUMEHTAIbHOW JESTEILHOCTH O0yYaroluxcs.
Jlns  6a3oBOr0 ypoBHS Kypca (UMK — OSTO HCIHOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIHEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIE B IporpamMme 1o (pusnke oObeAMHEHBI B OOIIMI CIUCOK YYECHUUYECKHUX
MpakTUYeCKUX paboT. BhIjeneHrne B yKa3aHHOM TMEpedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX  JUJII KOHTPOJII W OIIEHKH, OCYIIECTBIISIETCS  YYaCTHUKaAMU
0o0pa30oBaTeNBLHOTO TIPOIlecca HCXOAsl W3 OCOOCHHOCTEH IUIAaHUPOBAHUA U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecmeunmBaeTcs OBJIAACHUC
OoOy4YaromMUMHUCI YMEHHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHs, MCCIIECIOBaHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OTMBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHHWE YHENAETCS PEUICHUIO PACYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3ToM 171 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a/1a4ud C SIBHO
3aJlaHHON (PU3NYECKON MOJIEIIbIO, MO3BOJISIONIME TPUMEHSATh U3YyUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3zaenos. JJig KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OO0BsICHEHHE TPOTEKaHUs (PUINYECKUX SIBICHUN W TPOIIECCOB B OKPY’KaroIlIeH
XKU3HH, TpeOyromue BbhIOOpa (U3MYECKONM MOJEHH JUIsl CUTyalluu MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DOI'OC COO k MarepHalbHO-
TEXHUYECKOMY 0O0€CleueHrI0 Y4eOHOro mpolecca 0a30BbIii ypOBEHb Kypca
(bu3UKK Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHusl I0OJKEH U3y4aThCsl B yCIOBUAX
npeAMETHOro KaOuHeTa (U3MKUA WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JOIKHO OBITH
HEeoOXoMuMoe J1abopaTopHOe O0OOpYyAOBaHUE Jis BBHIMIOJTHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YYCHHMUECKUX MPAKTHUECKUX paboT U JEMOHCTPAIIHOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCS B COOTBETCTBUH C
OPUHIIUIIOM MUHUMAIBbHON JOCTAaTOYHOCTH U OOECHEYMBACT IOCTAaHOBKY
NEPEYUCICHHBIX B TIporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIM s
UCCIICIOBAaHMUSI ~M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKUX U
byHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpyJOBaHHE JUIsI YUYEHMUECKHMX MPAKTUYECKUX padoT
dbopMupyercs B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuéte
OJHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
7a00paTopHOro O0OPYMOBAHUS JOJKHBI OBITH TMOCTPOSHBI HAa KOMILUICKCHOM
UCIOJIb30BAaHWN AaHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU LEJIAMH U3y4YE€HHS] PU3UKHU B 001IEM 00pa30BAHUHU SBIISFOTCS:

e (dopMupoBaHME WHTEpeca M CTPEMIICHUS OOYyYalomMXCsi K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTUE HMX HMHTEIICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBAHUE
UCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYIKAIOIINM SIBICHUSM,;

e (dopMHupoBaHME HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH,

e (opmupoBanue yMeHUIl OOBACHITH SBJICHHS C HUCIOJIB30BAHUEM
(bU3NYECKUX 3HAHUH U HAYYHBIX JOKA3aTeIbCTB;

o (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTxeHne 3TUX Lejiell oOecrneunBaeTcsl pelieHueM CIeAYIONUX 3a/1ady B

mpoliecce n3yueHus Kypca GU3NK1 Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHMS:



e TmpuoOpeTeHWe  CUCTEMbl  3HaHMK 00  0o0muUx  (PU3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIpHYIO  (DU3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
DIIEMEHTHI aCTPO(U3HKH,

e (dopMHupoBaHME YMEHHMA TIPUMEHATH TEOPETUUYECKUE 3HAHUSA IS
OO0bsicHeHUSI (DU3MUYECKUX SBJICHUH B TPUPOAEC U I TNPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHON KU3HU,

e OCBOCHHE CIOCOOOB peIICHUS pa3IUYHBIX 337ad C SBHO 3aJIaHHOM
duznyecKol MOMENBIo, 3aJad, MOAPa3yMEBAIONINX CAMOCTOSTEIHLHOE
co3anve GU3MIECKON MOICNH, a/IeKBaTHON YCIIOBHSIM 3a/1a4H,

e TIOHUMaHHE (PU3UYECKUX OCHOB W MPHHIIUIOB JCHCTBUS TEXHUYCCKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYTO
cpeny;

e OBJIAJICHUE METOJAMU CAMOCTOSITEIbHOTO IUIAHWPOBAHUS U MPOBEIACHMUS
Gu3NYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETAlud HHPOpPMAIUH,
OTIpEAENIEHUS IOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa,

e CO3JIaHME YCIIOBUU AJIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEOBATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wm3ydyenue ¢usuku (0a30BbIl ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpaszoBanus orBouTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneso), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemyaraembiii B mporpamMme 1o (GuU3MKE TMEpeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JI€IaeT BBIOOD
NPOBEICHUSI JTA0OPATOPHBIX PAa0OT W OMBITOB C YYETOM HHIAMBHIYaJTBHBIX
0COOEHHOCTEN 00yUaOIIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTObI HAYYHOT'O IO3HAHUSA

duszuka — Hayka o mpupojae. HayuHbie MeTOABl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb dKcriepuMeHTa MW TEOPUHM B TIPOIECCe TO3HAHMS TMPUPOJIBL.
DKCIepUMEHT B (hH3HUKE.

MonenupoBanue (HU3NIECKUX SBJICHHA M TPOIecCCOB. HaydHbIEe THMOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢u3uku B GOpMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W 1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKECHMUSI.
Cucrema orcuéra. Tpaekropus.

[Tepememenue, CKOpOCTh (CpemHssE CKOPOCTh, MIHOBEHHAs CKOpPOCTh) H
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX NPOCKIUM HA OCH CHUCTEMbl KOOPAMHAT.
CnoxeHune nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJMHENHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, MyTHU U MepeMeIIeHUs
MaTepUaIbHOU TOYKHU OT BPEMEHHU.

CBobosHOE TazieHne. Y CKOpeHHEe CBOOOIHOTO MaACHUS.

KpuBonuneniHoe  aBwkeHue. JIBMKEHME  MarepualbHOM TOYKH 11O
OKPYHOCTH C MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHENHAS
ckopocTh. [leprnoa u yactora obpatienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHUE. CIUI0METP,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mojenb cucTemMbl OTCUETA, WIUTIOCTPAlMd KUHEMATUYECKUX XapPaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue NBUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pPEKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OpPOIIEHHOTO TMOJ yIJOM K TOPH30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TafCHUSI.

Hanpagienne cKopocT pu ABHKEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHS C LEJBbIO ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnegoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWICHHBIMHA TEIOM 3a
MIOCJIC/IOBATEIbHBIC PABHBIE NPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenne NBUKEHUS MIaprKa B BI3KOM KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipymammn  otHOocuTenbHOCTM  [amunes. IlepBwii  3axkoH  HproTona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIL MaTEpUAIIbHOM TOUKH. Tpetuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tspkectu. lIlepBag kocMuueckas
CKOpOCTb.

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

Tpenue. Bunapl Tpenust (mokosi, ckoimxkenus1, kadenus). Cuna tperus. Cyxoe
Tpenue. Cuia TpEeHHs! CKOJbXKEHUs U cwia Tpenus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS NIPU ABUKEHUU TEJIA B )KUJIKOCTHU WJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIXKEHHE a0COIIOTHO TBEPIOTO TeIa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. I[lmedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TEIA.

TexHH4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CUll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U AJECHUM.

CpaBHeHUE CHII TPEHUS MOKOS, KAUEHHUS U CKOJIBKEHUS.

YcioBus paBHOBeCUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuu sxkcnepumenm, 1abopamopnuie pabomoi

N3yuyenue aBM>KeHUs OpycKa 10 HAKJIIOHHOW IJIOCKOCTH.



Hccnenoanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
pe3uHOBOM 00pasiie, OT UX AePOopMaIiH.

HUccnenoBanne ycinoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3axonbl coxXpaneHus 6 MexaHukKe

HiMmyib¢  MaTepHaIbHOM TOUYKH (Tena), CHCTEMBl MaTepHAIbHBIX TOYCK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHHUs HMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

PabGora cuibl. MOIIHOCTE CHITEL.

Kunernueckass sHeprus MarepuaibHOM TOYKkU. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUH.

[TorenuuanbHas SHEPrus. [TorenuuansHas SHEPTUs yIpyro
nedhopMupoBaHHONW  mpykuHbl.  [loTeHIManbHas  SHEprusi Tejla  BOJIU3H
MOBEPXHOCTHU 3€MJIH.

[loTeHnManbHBIE W HEMOTEHUHAIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIMANIBHBIX CHUJI C MU3MEHEHHWEM MEXaHUYECKONW HSHEPTHH CHUCTEMBI Tell.
3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NMPUMEHEHHE. BOJIOMET, KOIEP,
MPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon moTeHIIUATEHOM YHEPTUU B KHHETUYECKYIO i OOPaTHO.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3ydenune aOCOJIIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHMUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MousekyJisipHasi pu3nka U TEPMOJIMHAMUKA

Tema 1. Ocnoevl MoEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMO/JICMCTBUSI YaCTHUI[ BelecTBa. MOJIENIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPJBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ uzmepenue. lllkama temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpEOHEW KWHETHYECKOW SHEPIrHM TEIUIOBOrO JBWXKEHHMS uactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MeHneneeBa—KnamnelpoHa.
3akoH /lanbToHa. M30mpoleccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paguueckoe mNpencTaBIeHUE H3OMPOLECCOB: HM30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEIIECTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OnpiThl 10 U] HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mopens onsita IITepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTpUPYIOIIas IPUPOy AABIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSAHMS HWJECAJbHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY TapaMeTpaMH COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocrosvl mepmoOuHaAMUKU

TepMmoanHamMuueckass cucreMa. BHYTpEHHsSI 3HEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KonumdecTBo TeroTel U padoTa. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJealbHOrO  Ta3a.  Buasl  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JTydeHUE. Y IelIbHasl TEIUIOEMKOCTh BEIleCTRA.
KonnuecTBo TEIIOTHI MpH TETUIONEepeIaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblli 3aKOH TEPMOJMHAMHKHU.
[IpumeneHnre mepBOro 3aKOHA TEPMOJMHAMUKHU K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POIIECCOB B MPUPOJIE.

TennoBble  MamumHbl.  [IpuHIUMNBI ~ AEHCTBHS  TEMJIOBBIX  MAIlWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoaddumueHT moae3Horo
nevictBus TemwioBoil mamuHbl. [ukn KapHo m ero kosddumumeHT moie3Horo
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.,



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKM U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe ImyTéM TpeHHs (BUACOICMOHCTPALIHS).

V3MeHeHre BHYTpeHHEH 3Hepruu (TemiiepaTypsl) Tella Py TeIutonepeave.

OnpIT MO aauabaTHOMY pACIHIMPCHHIO BO3ayxa (OMBIT C BO3MYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOHUHBI, ABUTATENS] BHYTPEHHETO CTOPAHMS], PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusa eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue U KoHjeHcanusa. Mcnapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEIIbHAS BIAXXHOCTh BO3ayxa. HachellleHHBIN map. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucramimueckue u aMopQHbie Teaa. AHU3OTPOIUS CBONCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Matepuaibl. [lmaBienue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasjienus. Cyonumanusi.

YpaBHeHUE TEIIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHusl ¥ TUIABJICHUS KPUCTAJNIMUECKOTO BEIIECTRA.

JlemoHCTpauuss KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3mepeHrne OTHOCUTEILHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. daexkTpoanHaMuka
Tema 1. Inexkmpocmamuxa
OnekTpuzauus Ten. OJEKTpUYeCKHil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsinoB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUUYECKOTO 3apsA/a.
B3aumopeiictBue 3apsaaoB. 3akoH Kysona. TodedyHbIN 3JIEKTpUUECKUAN 3apsil.
OnekTpuueckoe moje. Hanpsok€HHOCTh  3iekTpuueckoro mojs. [IpuHiun



CYHEPHO3ULINU AIEKTPUUECKUX MOoJeH. JIMHUM HanpsHKEHHOCTH AJIEKTPUYECKOTO
TTOJIA.

PaGora cumm  snekrpoctarmueckoro  moisa.  [lorenmuman.  PasHocTh
noTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jusnexkrpuueckas NpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh TIIOCKOTO KOHIEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

TexHuyeckue yCTpoOWCTBA M NPAKTUYECKOE MPUMEHEHHE. SIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnaparT, CTpyWHBIN [IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA JJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHMKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIAgu
IJIACTHH, PACCTOSTHUS MEXAY HUMU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprud 3apsHKEHHOT0 KOHICHCATopa.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3mepenue 31eKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKAa.
HNctounuku Toka. Cuia toka. [IoCTOsTHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE CONMPOTUBJICHUE BELIECTBA.
[TocnenoBaTenbHOE, MapaviesibHOE, CMEIAHHOE COCIMHEHNUE TPOBOAHUKOB.

PaGota nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUAKYIIAsi CUja U BHYTPEHHEE COMPOTUBICHHWE HCTOYHHKA TOKA.
3akon Oma 1 IOJIHOM (3aMKHYTOM) 3JeKTprudeckoi menu. KopoTkoe 3aMbIkaHuMe.

DONEeKTpOHHAasT  MPOBOAMMOCTb  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXITPOBOIUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.

[TonynpOoBOTHUKHU. CobcTBeHHast u npuMecHast MIPOBOANUMOCTD
noJIynpoBoTHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TTPHOOPHI.

DNeKTpUYeCKuii TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUAIMS. DIIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsaa. Monunus. [1nazma.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE. aMIEpMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS IUWIMHAPUYECKUX IPOBOJHUKOB OT [IJIMHBI,
IJIOIIA/IM TTOTIEPEYHOIO CEUCHUS U MaTepHara.

CmMemaHHOe COeTMHEHUE ITPOBOTHUKOB.

[Ipsmoe wu3MepeHue JIEKTPOABIXKYIIEH Cculibl. KopoTkoe 3aMbIkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTD BO3yXa.

OAHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

M3yyeHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIBI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Hab6nronenue anexktponusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce ocymiecTBisieTcs ¢
y4ETOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJIOruH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsmusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS. SIBJIEHUE, HAay4dHbIH (pakT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JIMHEWHAs (QyHKIuS,
napa6oa, runepOosa, ux rpadukd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIMU HA OCH KOOPJIUHAT, CI0XKEHNUE BEKTOPOB.

buonoeusa: mexanndeckoe ABUKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHW3MOB (BUJIBI TEILIONEpeau, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus’ BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUWIKEHUN C HCIOIH30BAHUEM MEXAHU3MOB,
Y4ET TpEeHUST B TEXHHUKE, NOAIIMIHUKH, HCMIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHKe (pakera, BOJOMET W JpyTUE), IBUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypoOrHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEPHANIOB, B TOM YHCJIE HAHOMATEPHAlOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHE SJIEKTPONpUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpEBATEIIbHbBIC npuodopHl,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. daexkTpoanHaMmmuka

Tema 3. Mazhummnoe none. In1eKmMpoOMaAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAencTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKIMW. [IpuHIMD cynepnosuunu
MAarHATHBIX NOJIeH. JIMHMKM MarHuTHOM WHAYKUMH. KapThHa JNWHHUI MarHUTHOM
WHIYKIUU TOJI IOCTOSIHHBIX MarHUTOB.

MarautHOe T10JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA HHAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO IIPSMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHHE.

Cuia JlopeHua, e€ MoyJb U HanpaBieHue. JBUKEeHNE 3apsyKEeHHON YacTULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumsl JlopeHna.

SIBeHne ANEKTpOMAarHMTHOM MHAYKUMU. [IOTOK BEkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILASL CUJAa HWHIAYKIUU. 3aKOH DJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAS CUla HHIYKIUU B
MIPOBOJAHUKE, IBHKYILLIEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUHH. OJIEKTPOABWXKYILNAS CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTHYECKOE NPUMEHEHHE. TOCTOSIHHBIE
MAarHuThl, 3JEKTPOMATHMUTHI, JJIEKTPOJABUTaTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, NHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIMHUY MHAYKIUY MAarHUTHOTO TTOJIS.

B3auMojeiicTBUE IBYX NPOBOJAHUKOB C TOKOM.

Cuna Awmrnepa.

JerictBue cumnel JIopeHia Ha HOHBI JJIEKTPOJINTA.

SIBieHUE AJIEKTPOMArHUTHON MHTYKIIWH.

[TpaBuino Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHJIbI UHAYKIHMH OT CKOPOCTU U3MEHEHMS
MarHMTHOI'O MOTOKA.

SIBneHre caMOMHTYKIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTyIIKH ¢ TOKOM.

HccnenoBanue AeicTBUSI IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOAEOAHUA

KonebarensHast cuctema. CBoOogHblE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnebanus. [lepuox, wactora, amrmumutyna u (aza xoseOaHUIA.
[IpyXUHHBIN MaATHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpareHue HEPruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUs B
UJeaTbHOM KO0JICOATEIbHOM KOHTYype. AHAJOTHS MEXIYy MEXaHUYECKUMU W
AJIEKTPOMATrHUTHBIMHU KoJiebanusiMu. @Dopmyna TomcoHna. 3akoH coXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencrapiieHre o 3aTyxaromux KojieOaHusx. BeIHYX/I€HHbIE MEXaHUYECKUE
koJjiebanusi. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennblii  TOK. CHUHYyCOMAAQNBbHBIN TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JACHCTBYIONIEE 3HAYECHHE CHJIBI TOKa H
HaIpPsHKEHUS.

Tpancpopmarop. [IponszBoacTBo, nepenaya u noTpedICHUE IEKTPUUECKON
SHEPIruu. DKOJIOTUYECKUE PUCKU TMPU MPOU3BOJACTBE AIEKTpodHepruu. KymbTypa
WCIIOJIb30BaHUS AIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE. JJIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU BJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNbHOW CUCTeMbl (NPYXKUHHBIA N
MaTeMaTHYCCKHI MasTHUK).



Hab6nronenue 3atyxarmmx KojaeOaHui.

HccnenoBanue CBONCTB BBIHY X ICHHBIX KOJIeOaHUH.

HaOnronenue pezonauca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS.

OcumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHHS OT BPEMEHH) JIJIs
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHHHM pPE3UCTOpa, KATyLIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Moneinb TMHUH 3JIEKTPOIIEpeIayn.

Yuenuueckuu sxcnepumenm, rabopamopnuvie pabomoi

HccnenoBanue 3aBUCUMMOCTH NEPHOJA MajbIX KoJieOaHUM rpy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue IEPEMEHHOIO TOKAa B LENM W3 MOCIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE G0TIHbL

Mexannueckue BOJHBI, yCnoBUSA pacnpoctpanenus. llepumon. CxopocTts
pacnpocTpaHeHuss W JUIMHA BOJHBL [lomepeuHble W MPOJOJIbHBIE BOJHHBI.
WnTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBHSI U3ITyYEHHS DJIIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenranus BektopoB E, B, V B sanexkrpomarautHoii BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJH. OTpakKeHHE, MpeNoMIIeHHE, Mojsipu3anus, audpakuus,
uHTepdepenus. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3IEKTPOMArHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagOCBA3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH Cpebl.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE. MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas [IMarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TesedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneoG:mromieecs Tei10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenue nnrepdepenuinu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBO pe30HAHC.

Habmtonenne cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOM KojeOaHui.



HccnenoBanne  CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpaKECHHUE,
penoMIIeHUE, TONSIpU3alus, AUPpakius, UHTEpPepeHIusl.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsMonuHElHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOM cpeae. JIyd cBera. ToueyHbI HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune n3oOpakeHuil B
IIJIOCKOM 3E€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yrojl MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust cBera. CioxKHbIN cocTaB 0enoro ceeta. L[Ber.

ColOuparomyie U pacceuBaromve JuH3bl. ToHkass nuH3a. DoKycHOe
paccTosTHUE W ONTUYECKas Cuiia TOHKOWM JMH3BL [locTpoeHne n3o0pakeHuid B
COOMpAIOIIMX U paccerBaIOIMUX JMH3aX. DopMysia TOHKON JTUH3BL. Y BEIHYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON OITHKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEpGhEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxuust cBeta. JudpakinuonHas peméTka. YcCioBUe HaOM0ACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
Tu(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE. OYKH, JIYyIa,
dboToanmapar, MNPOECKIIMOHHBIM ammapart, MHUKPOCKOI, TEJECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONIMHEHOE pacCIpOCTPaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTuyeckue mprudOpHI.

[TonmHOE BHYyTpEHHEE OTpakeHue. Moiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKeHUH B JIMH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenue natepdepeniium cera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO HPU3MBL.

[Toy4yenue ciekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Habmtoienue nosisipusaiiu cBera.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol



N3mepenune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHON TEOPUU OTHOCHTETbHOCTH

['panuubl  OPUMEHHMMOCTH  KJIIACCHYECKOM  MexaHuku.  [locTynarel
CIIEHHUAIBHOM TEOPUM OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJII CKOpPOCTHU
CBETA B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHUE
JUTVHBI.

DHEprus U UMITyJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSL.

Paszpnen 7. KBantoBas ¢pusnka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTOU. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBuenne OinmTerHa 11 hoTodddexra. «KpacHas rpanuia»
dotorpdexra.

JlaBnenune ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONMCTBA M MPAKTHYECKOE NpUMEHEHHE. (HOTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HAa YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHET0 (poToaddekTa.

CBeToauos.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopia mo paccessHuIO 0 -4acTHIL.
ITImanerapHas mopmenbs aroma. lIlocrynatel bopa. M3nydenune u morsouieHue
(GOTOHOB TpH TEpexoAe aTomMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumw
cnekTpoB. CIIEKTp ypOBHEW SHEPTHH aTOMa BOAOPO/IA.

BousHoBBIE cBOVicTBa yacTul. Bosnsbl e bpoinsa. KopiyckynsipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYK/ICHHOE U31y4YCHHE.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUWE. CIEKTPalbHBIN
aHanu3 (CIeKTPOCKOI), JIa3ep, KBAHTOBBINA KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
Omnpenenenre JJIMHBI BOJIHBI J1a3epa.
HabGnronenue inHeyaThIX CIIEKTPOB U3ITYUESHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl
Habnronenue mmHeyaToro cuekrpa.
Tema 3. Amomnoe s0po
OKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopaa  1mo  ompepeneHuUro  cocTasa
paanoakTUBHOro u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHs.
Bimsinne paioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE NpOTOHA U HelTpoHa. Hykinonnas mopens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe yucino siapa. M30tomsl.
Anbda-pacnaz. DNEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIy4yeHne. 3aKOH paJiOaKTUBHOIO pacIiaia.
DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. Jledekt Macchl sapa.
Snepneie peakuuu. /lenenue u cUHTE3 An€p.
Anepubiit peaktop. TepmosinepHbiii cunTe3. IIpoOiemMbl M MEPCHEKTUBBI
AJIEPHON DHEPrETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTalIbHbIE B3auMOoieicTBUsI. EMMHCTBO u3nueckoil KapTUHBI MUpAa.
TexHuyeckue yCcTpouCcTBa U IPAKTUYECKOE NMPUMEHEHUE. T03UMETpP, Kamepa
BuinbcoHa, siiepHbIi peakTop, aToMHas bomoa.
Jlemoncmpayuu
CUéTYnK MOHU3HPYIOLIUX YaCTHULL.
Yuenuueckuu sxkcnepumenm, 1abopamopHule pabomoi
HccnenoBanue TpekoB 4acTull (1o roToBBIM GoTorpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

Dtanbl pa3BUTHS acCTpoHOMUU. [IpuKiagHoe U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé3naHoro Heba. Co3Be3qus, sSpKUE 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBHOKEHHE.

CoiHeuHast cucTeMa.

Connne. ConHeuHass akTHMBHOCTh. McTtounuk sHepruu CojHila U 3BE3.
3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. J[narpamMma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTE». 3BE31bI TJIABHOM IIOCIEAOBATEIbHOCTH. 3aBUCHUMOCTH «Macca —
CBETHUMOCTBH» JJIsl 3BE3/] TJIABHOM MOCIEN0BAaTEIbHOCTU. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIoNMU CosHIA U
3BE3/. DTanbl )KU3HU 3BE3IL.

Mneunsiii Iyt — Hama [Mamaktuka. [lomoxenue u nBrxenue ConHua B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YEpHbBIE OBIPHI B Spax
raJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmroro B3peiBa. PenmkroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaOnroneHuss HeBOOPYXKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN IS ONPEICTICHUS TTOJIOKEHHST HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usi CEBEpHOro MOyIIapus U SIPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, miuanet, Mneunoro [lyru.

Oo0o01maromniee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, poib (PU3UUECKON Teopuu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKOW KapTUHE MHPA, MECTO
(bu3nYecKo KapTUHBI MHpa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MaTE€MaTHKH,
OMOJOruH, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBSI3aHHBbIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS. SIBJICHWE, HAay4YHbIA (pakT, TUIMOTE3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa. pemIEHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOCKIMH HA OCHU KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKU TMOAOOUS TPEyTrOJIHLHUKOB,
oTpesieieHUE TUIOMIAIN TIIOCKUX (GUTYp U 00BhEMA Tell.

buonocusn: »nextpuyeckue SBICHHUS B KUBOW MpHUPOJE, KoyieOaTelIbHbIC
JIBUDKCHUS B KUBOW MPUPOJIE, ONTUUECKUE SBIICHUS B )KUBOM MPUPOIAE, JTEUCTBUE
paaualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPHUCTALIMYECKON PEMIETKH, CHEKTPaIbHBINA
aHaJus3.



l'eocpagpua. MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€XH MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, PECKA3aHNE 3EeMIICTPICEHUN.

Texnonocus: JWMHUW DJIEKTpOIEpenad, TIEeHEepaTop IEPEMEHHOro0 TOKa,
3JIEKTPOJIBUraTeNb, WHAYKIUOHHAs I€4Yb, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJTHe4YHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®dusmka» Ha ypOBHE CpPETHETrO OOIIEero
oOpa3oBanus (0a30BbIi YPOBEHB) JOHKHO OOECHCUNUTh JOCTHIKCHHUE CJICIYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» J0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalOIIMXCS PYKOBOACTBOBATHCSA
c()OPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHHUX  yOEXICHMI, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOIrO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OTbITAa W OTBITA JCSITEILHOCTH B MPOIECCE peaTn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIBHON JIEATETLHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOTr0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTH I'PAKJAHCKON MO3UIIMH 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0o OOLIECTBA,;

NPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAHUCTHUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIIbHOCTh B HMHTEpPEcax IPaxIaHCKOIo
OOLIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aliuy,

yMEHHUE B3aUMOJICUCTBOBATh C COIMATLHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUAMH U HA3HAYCHHUEM;

TOTOBHOCTH K T'YMaHUTapHOMN U BOJOHTEPCKON AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU VJIECHTUYHOCTH,
NaTPUOTU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEIACHUS;

CIOCOOHOCTh OILICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JIESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHHSA:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero pusnueckon Hayke;



5) TpyA0BOT0 BOCIUTAHUSI

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccuoHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil nmpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(M3UKH HA TPOTSKEHUN BCEH KU3HU,

6) 7K0JI0rHYecKOro BOCIUTAHUS:

C()OPMUPOBAHHOCTb HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOTO
XapakTepa 3KOJOTHUYECKUX PodIIeM;

IUIAHUPOBAHKE U OCYILECTBICHHUE JICHCTBUI B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HaHUA LEJIEW YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH HKOJOTHYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHNA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLIECCE
U3y4eHUs  (U3MKUM  OCYLIECTBJISATH HPOEKTHYI0O M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBbie Jilornueckue JeiicTBHUA:
CaMOCTOSITeNIbHO  (DOPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,;
OMpENENATh IEeNU JEeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYKCHUS,
BBISIBJIAITH  3aKOHOMEPHOCTH W TMPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(U3UYCCKUX SBICHUSX,;
pa3pabaThiBaTh IJIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
11eJISIM, OIIEHUBATh PUCKH MOCEICTBUM JIESITEILHOCTH,
KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCIOBHUSAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH >KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarTebCKue AeCTBHA.
BJIaJICTh HAYYHON TEPMHHOJOTHEH, KJIIOYEBBIMH MOHATHUSIMU M METOJAMU
¢buznyeckoil HayKu;



BJIQJICTh HABBIKAMHU YYCOHO-HCCIIEA0BATEIBCKOW U TIPOSKTHOM JNEATSIIBHOCTH
B 007acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY MOHCKY
METOJIOB pemeHHUS 3a7ad (HU3MUECKOTO COJEPIKaHUS, NMPUMECHCHHUIO Pa3IUIHBIX
METO/IOB ITO3HAHHS,

BJIQ/JICTh BUJAMH JICATCIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHHUsA, €ro
UHTEPIIPETAIIMH, IPEOOPA30BAHUI0 W MNPUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIUAX, B TOM YHUCJIC TP CO3JIaHUH YICOHBIX IIPOSKTOB B 00IaCTH (DU3HKH,

BBISBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBATh 3ajauy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAXOIUTh apryMEHTHI JUIs J0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHUH, 3a1aBaTh MapaMeTPhl U KPUTSPUU PEIICHHUS,

aHAJIM3MPOBATh TOJYYCHHBIC B XOJIC¢ PpCHICHUS 3aJa4d PE3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOPMYJIHpPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIHHOU
JESATCIIBHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYAIUsAM, OIICHUBATh IPHOOPETEHHBIN OITBIT,

yMETh TIEPCHOCUTh 3HAHHUA 1O (HU3UKE B MPAKTHYCCKYIO 00JacTh
XKU3HECATCIHHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HbIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC MJICH, MpeJiaraTh OPUTHHAIBHBIC MIOXObI U PEIICHHS;

CTaBUTH MPOOJICMBI U 3a1a4H, IOIYCKAIOIINE albTePHATHBHBIC PEIICHUS.

Pabora c nnpopmanmeii:

BJIQ/ICTh HaBBIKAMH TOJIYYCHHUS WH(GOPMAIUU (U3NICCKOTO COJACPIKAHUS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh TOWCK, aHAJU3,
CUCTEMATH3alMI0 W HHTEPIpETaIii0 MHOOPMALMK Pa3IUYHBIX BUAOB M (OpM
IPEICTABJICHHS;

OILICHUBATH JOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIONIb30BaTh  CpeACTBa WHQPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI B PEIICHUM KOIHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH OE30MaCHOCTH,
THTHUEHBI, PECYpPCOCOEpPEKCHHS, TMPaBOBBIX M  ITHYCCKUX HOPM, HOPM
nH(pOopMaIMOHHOM 6€30IaCHOCTH;

CO3/1aBaTh TEKCThI (DM3MUECKOTO COJIEp)KaHUs B PasIUYHBIX (opmarax ¢
y4éTOM HazHAYCHHS MHGOPMAIIMU U [EJICBOM ayIUTOPHH, BRIOUPAst ONTUMAJIbHYIO
(dbopMy MpeACTaBICHUS U BU3yalTU3allHH.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIe yueOHbIe 1eliCTBUSA:
OCYIIECTBIIAThH OOIIEHNE HA YPOKaX (U3UKU U BO BHEYPOUHOU NEATENBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallMii W  CMsr4artb
KOH(JIHUKTHI,



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB,;

NOHUMAaTh M HMCHOJb30BaTh NMPEUMYLIECTBA KOMAHIHOW W WHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C Y4ETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 WIeHA KOJUIEKTUBA,

OPUHUMATh IL€JIHM  COBMECTHON  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATh JNEUCTBUA MO €€ JOCTHKEHHUIO. COCTaBIATh IUIaH JCHCTBHI,
pacnpenensaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAaJa M KaXJIOrO0 YYAaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTh HOBBIE IPOEKTHI, OLCHUBAaTh WJIEH C IIO3UIUU HOBU3HBHI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IMOBEJIECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NeHCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENIbHYIO JAESITENIBHOCTh B 00JACTH
bU3MKU ¥ acCTPOHOMHUH, BBIABISATH MPOOJIEMBbI, CTaBUTh U (POPMYyJIHUPOBATH
cOOCTBEHHEBIE 3a1a4H,;

CaMOCTOATENIBHO COCTABJIATh IUJIaH PEIICHHWS PACUYETHBIX M KA4YE€CTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON padOThI C yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYallHsIM,;

paciupsATh paMKU y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 0O0JaCTH
(u3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/J€Th HABbIKAMU  [O3HABAaTEIbHOW  peQuieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PpE3YyJbTATOB U
OCHOBaHMUI,

UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OLIEHKU CUTYallMd, BHIOOpA BEPHOTO
peLieHus;



yMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIICHUS MO WX
CHIKCHHUIO,

NpUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TPU aHAIN3e pPE3yJIbTaTOB
JeSITEIIBHOCTH;

NPUHUMATH ce0sl, MOHMMAas CBOU HEJAOCTATKU M IOCTOMHCTBA,

NpUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TPU aHAIN3e PE3yJIbTaTOB
JeSITENIbHOCTH;

pU3HaBaTh CBOE MIPABO W MPABO APYTUX HA OIIHUOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOSHUS TPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEAHEro OOIIero o0pa3oBaHUs Yy OOyYaroIIUXCS
COBEpIIICHCTBYETCS HIMOLIMOHAIIBHBIH HWHTEJUICKT, TIPEATOJIaTr AFOTIHIA
c(hOpMHUPOBAHHOCTb!

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHs COOCTBEHHOIN SMOIMOHAIBHON ChepHhl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTUKEHUIO LIEeNU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOXXHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €ro TMpPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTEHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peInaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenuss B 10 kjiacce mpeameTHble pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPaxX PoOJb U MeCTO (U3UKH B (PopMHUpOBaHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIBbHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHasi TOUKa, MHepLUHUAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPAOE TENO,
WJICaNbHBIN a3, MOJEIIM CTPOECHUS T'a30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] pU pelIeHUH PU3NYECKUX 3a]1ay;

pacrio3HaBath (pu3uveckue sBieHUs (TPOIECCh) M OOBSICHATh X Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAUHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEHHOE
JIBI)KCHUE, CBOOOJHOE TMAaJIeHUE TeJ, JBU)KEHUE MO OKPYKHOCTH, HWHEpLHS,
B3auMoIecTBre Tend, auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE JKHUIIKOCTEH
1 TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl MPU HarpeBaHuu (OXJIaXICHHUH), TEIJIOBOE
paBHOBECHE, HUCHAPEHHME, KOHJCHCAIMs, IJIaBJICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cCOoCyze, CBSI3b MEXIy IapaMeTpaMyd COCTOSIHHMS ra3a B H30Ipoleccax,
AJIEKTpU3AIM TEJ, B3aUMOJICHCTBUE 3apsI/IOB,;

OMHUCBHIBATh MEXAaHUYECKOE JIBMKEHHE, HUCMOJIb3ys (DU3NUECKHUE BEIMYHMHBI:
KOOpJIUHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETUYECKas SHEPrus, MOTCHIMaIbHAs SHEPIrus, MEXaHUYeCKas
paboTa, MexaHWYECKass MOIIHOCTh, MPU OMNUCAHWU TMPABUIHHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYUH, MX OOO3HAYCHUS W EIUHHUIIB,
HaxoAuTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PM3UYCCKYIO BEIMYHHY C APYTHMH
BEJINYHMHAMU,

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBIICHMUS,
UCIOJNB3Ysl (U3WUECKUE BEIWYUHBI. JABJIICHUE Tra3za, TEeMIIeparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JIBUKECHHUS MOJIEKYJI, CPEIHEKBapaTUUHAS
CKOPOCTb MOJICKYJ, KOJHUYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIe3HOTO JEHCTBUSL TEIJIOBOTO JBUTATENs; MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WUYECKUH CMBICT HCIOJB3YEMbIX BEJIUYUH, UX
0o003HaYCHUS W CIWHHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMH BEIMYHHAM;

ONHUCHIBATh U3YUCHHBIC JIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBIICHUS (ITPOLIECCHI), UCITONIB3Ys (DM3MUSCKHUE BEIMYMHBI DJICKTPUUCCKHI 3aps,
AIIEKTPUUYECKOE TI0JI€, HAMPSHKEHHOCTD MMOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIMAJIOB,;
NP ONHCAHUU TIPABHWIIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHHMS W EIWHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMYUHAMU,

aHaJTU3UPOBaTh (U3WYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3HMUYECKUE
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro TsaroreHus, |, |1 u Il 3akoust HetoToHa,
3aKOH COXPAHEHHMS MEXAaHUYECKOM DHHEPruM, 3aKOH COXPAaHEHHS] HMIYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, TPUHUHUII PAaBHOMNPABUS HHEPIHUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUECKOW PHEPTUM TETUIOBOT'O JBUKEHUSI MOJIEKYJI C
abCOTIOTHON TeMIepaTypou, MEepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa, mpw 3TOM pasiinyarh CJIOBECHYIO
(bOpMYyJIMPOBKY 3aKOHA, €ro0 MaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBHS (IPaHUIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCIOBHS UX OE30MACHOTO HCIIOJIB30BAHHS B
MMOBCEIHEBHOM KU3HHU,

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCICAOBAHUIO (PU3UYECKUX SBJICHUN U
MIPOIIECCOB C HCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHH, MpPH 3TOM
dopmynupoBark Tpobiemy/3agady W THUIOTE3y Y4YEOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OOOpYAOBaHUS, MPOBOAUTH OMNBIT U
bopMyIupOBaTh BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BETUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIHOCOO M3MEPEHUs M HUCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEMIHOCTEN NU3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIB30BAaHUEM TMPSAMBIX W3MEPEHUM, NPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
buKCUpoOBaTh pe3yJbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH B
BUJIE€ TaOJINII U TPa(pUKOB, AENIaTh BEIBOABI 10 pE3yJIbTaTaM UCCIEAOBAHMS,

coboaaTh npasuia 0€30MacHOTO TpyJa MpU MPOBEICHUHN HCCIIECIOBAaHUN B
pamMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM U IPOEKTHOU
JESATEILHOCTH C HCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
o0opy1oBaHUS,

pemath pacu€THBIC 3aJayd C SIBHO 3aJaHHON (U3MUYECKON MOJEIbIOo,
UCIOJIb3Ys (PU3NUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHANIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIHMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIC /I €€ PEIICHHs, MPOBOJIUTh PAacu€Thl U OIEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEITMYUHBI,

pelaTh KaueCTBEHHBIE 3aJa4M. BBICTPAUBATh JIOTMYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUN C OMOpOMl Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3nYecKue SBICHUS,

UCIIOJIb30BaTh  MpPHU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(pOpMAITMOHHBIE TEXHOJIOTHHU JIJIs MIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIPEACTABJICHUS] Y4eOHOM U HAYyYHO-TIONYJIApHON MH(GOpMAIUH, MOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATh MOJIydaeMyto HHGOPMaIIUIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpa, B Pa3BHUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM KU3HU
JUTsi oOecrieueHus: 0€30MacHOCTH MIPH O0paIeHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU
YCTPOWUCTBAMH, JJII COXPAHEHHSI 3[I0POBbS M COOJIIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHHUS B OKPYIKAIOLIEH CPEJIE;



paboTaTh B TpYIIE C BBHINOJHEHUEM pPAa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIBI, palMOHATBHO paCHpeAeNiaTh OOS3aHHOCTH U
IJTAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyAIUIX, aJICKBaTHO OIICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.

K konmy oOydenuss B 11 kJjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKA B (HOPMHUPOBAHUHU
COBPEMEHHOM Hay4yHON KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B MPAKTHUUECKOW NEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U E€AMHCTBO
bu3HYecKoil KapTHUHBI MUPA,

YYUTHIBATh TPAHUIEI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
TOYEUYHBIN JIEKTPUUCCKUN 3apsi, Tyd CBETA, TOYCUHBIH HCTOYHUK CBETA, sACpHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siJipa MPHU PEHICHUU (PU3HUYECKHUX
3ajzay,

pacrno3HaBaTh QU3NYCCKUE SIBICHHUS (IIPOIECCHI) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMHUKN W KBAaHTOBOW (DM3MKHU: DJICKTPHUECKAs] MPOBOJIUMOCTB,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBUC
MarHuTOB, JJICKTPOMAarHWTHAasE WHAYKUHWSA, JEWCTBHE MAarHUTHOTO TOJs Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsij, 3JIEKTPOMArHUTHBIE KOJieOaHUs U
BOJTHBI, TPSIMOJIMHEHHOE pPaCIpOCTPAaHCHUE CBETa, OTPAXKCHHUE, IMPETOMIICHHUE,
uHTeppepeHus, audpakiuss U TOJApU3ALMS  CBETa, JAHMCHEPCHs] CBETa,
dborosnexrpuyeckuii 3pdext (hoTordhdexr), cBeTOBOE maBlIeHNE, BOSHUKHOBEHHE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U HMCKYyCCTBEHHAas
pPaaNOaKTUBHOCTH,

OIMKCHIBaTh W3YYCHHBIC CBOMCTBA BellecTBa (DJIEKTPUUYCCKUE, MarHUTHBIE,
ONTHYCCKUE,  DJCKTPUUCCKYI0  MPOBOAMMOCTH  pa3JIMYHBIX  Cpea) U
SJIEKTPOMArHUTHBIC SABJACHUS (ITPOIECCHI), HCHOJB3YS (U3UYECKHE BEIUYHHBL
IEKTPUYECKUIN 3apsiji, CHJIa TOKA, AJIEKTPUUECKOE HANPSHKEHHE, JJICKTPHUECKOe
COIIPOTHBIICHUE, PA3HOCTH MOTCHIIMAJIOB, AJIEKTPOABIKYIINas cuia, paboTa TOKa,
WHIYKIMS MarHWTHOTO TOJs, cuia Awmrepa, cuna JlopeHlla, WHIYKTHBHOCTH
KaTYyIIKHA, SHEPTUS 3JCKTPUYSCKOrO0 M MAarHUTHOTO IIOJICH, MEpPHOJ M YacToTa
KojeOaHuii B KoiebaTenbHOM KOHTYpe, 3apsii W CWia ToKa B TIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KojieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKAsl CWJIa JIMH3BI, TIPH ONKMCAHUHU MPABWIBHO TPAKTOBAaTh (HU3UUCCKUU
CMBICJT HCIIOJb3YEMbIX BEJIWYWH, WX OOO3HAYEHWUS W CIUHUIBI, YKa3bIBaTh
bopMynbl, CBS3BIBAIONIME JAaHHYI0 (U3MYECKYH) BEJIMYMHY C JIPYTUMU
BEITMYNHAMU,

OMKCHIBATh HW3YUYCHHBIE KBAHTOBBIC SBJICHUS M TPOIECCH], HCIONB3YS
bu3nyeckue BEIUMYHMHBL CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPIHs U UMIYJbC (POTOHA, IEPUOJ TIOJTypacmaa, SHEPTUs CBSI3H
aTOMHBIX SIIEp, NpPU OINHUCAHUU MPABWIHHO TPaKTOBATh (DUINUECKUN CMBICI
WCITOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHUS W CAWHUIIBI, YKa3bIBaTh (HOPMYJIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIWYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBI;

aHAM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBICHUS, WCIONB3Ys (U3HUCCKUE
3aKOHBI U MPUHIMIBL 3ak0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIeIbHOrO
COEIMHEHUs TMPOBOJHUKOB, 3aKoH J[koyis—JIeHla, 3aKOH »IEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJIUHENHOTO PaclpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTeHHa st doTodddexra,
3aKOH COXPAHEHHSI JHEPryH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUS] MAacCOBOTO YMCJa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKECHHE M yciaoBHsS (TpaHMIBI, 00JIAaCTH)
MPUMEHUMOCTH;

ONPEAENATh HAMPABICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JTUH30MU,

BBITIOTHATh HKCIEPUMEHTHI MO WCCIEAOBaHUIO (PU3NUECKUX SBJICHUU U
MPOLIECCOB € HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPECHHUH. IMPHU 3TOM
dopmyaupoBath mpoOieMy/3agady W THIOTE3y Y4eOHOTO SKCIECPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pYy/IOBaHHUS, MPOBOAHUTH OIBIT U
(bopMyTUPOBaThH BHIBOIBI,

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIC MU3MEPEHUsI (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CMOCOO WU3MEPEHUS W UCMOJb30BAaTh HU3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPECHUM;

UCCJIEI0BATh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJIH30BAHUEM
OpSIMBIX HU3MEPEHHUM. MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax yd4eOHOro OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKON U TPOCKTHOU
JEATEIbHOCTH C UCIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U JIaOOPATOPHOTO
o0opynoBaHus;

pemarh pacuéTHblEe 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJIETbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4u
BEIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIHMYUHBI U (HOPMYIIHI,



HEOOXOauMBbIe N7l €€ pelIeHUs, MPOBOIUTH Pacué€Thl M OICHUBATh PEaTbHOCTD
MOJTyYE€HHOTO 3HaueHUs (PU3HUUECKON BEITMUUHBI,

pelaTh KaueCTBEHHBIC 331aUd: BHICTPAUBATh JJIOTUYECKU HEMPOTUBOPEUHBYIO
[ETI0YKY PpAacCyXJIE€HUI C ONMOpoil Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckue sBICHUS,

UCTIIONB30BaTh  MPU  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIpeACTaBJICHUs YUYeOHON W HAYYHO-TIONYJISIPHON MH(OpMAINHY, TTOTYYSHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOIydaeMyto HH(popMaIuio;

OOBSICHATH TPHUHLUIBI JEHCTBHS MAIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBHS WX 0€30MacCHOTO MCIOJIB30BaHUS B MIOBCETHEBHOM
KU3HU,

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOexKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ju1si o0ecrieueHus: 0€30MacHOCTH NP OO0pAIllEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 3/10POBbS U COOJIIO/IEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXKarollel cpere;

paboTaTh B TpYyIIE C BHINOJHEHUEM pAa3JIMYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBL, PANMOHAIBHO pacCHpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJleKBATHO OLIEHHWBATH
BKJIAJ] KQXK/I0T0 U3 YYAaCTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/n P Kourpoabubie IIpakTHyeckue (ncpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuemaritica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hemaminca ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUSI B MEXAHUKE 6 https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBI TEPMOAHMHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe MEepeXOAbL

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 pazneny

Pazgen 4. JIEKTPOANHAMMUKA

24

bubmuoreka [JOK
41 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3N€KTpUYeCKUil TOK. TOKH B 12 bubmmorexa [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM ungpoBbIe
Ne n/n P Kontposabubie IIpakTHueckue (unbp )
NMPorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruuTtHoe noje. IeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKIAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4ecKue U 3JIEKTPOMarHuTHhIE 9 1 bubnnorexka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHn4eCcKUe U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBHI CTIEITUATBHOM TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTb! KBAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 AToMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

51 DJIEMEHTHI aCTPOHOMHUH U acTPOPU3UKH 7 ngggr?lf:;(;grou};fﬂwk
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061aroiiee TOBTOpEHHE 4 nggﬁgt;;grou/l;fﬂcg?c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE

Ne ara nudpposLIe

Tema ypoka Koutpoabubie  IIpakTuueckue A p
n/m Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC

padoThI padoThI
pecypchl

®du3nka — HayKa 0 IpUpo/ie.

1 Hayunsie MeT(})] bl HO?I;)H;)HI/iI 1 bubmorexa LHOK

Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponb u MecTo pusuku B

5 ($hOpMHPOBaHUH COBPEMEHHOMU 1 bubnnorexka [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JIFOIeH
MexaHuueckoe TBUKEHHE.

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

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexa [JOK
JBHIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MTpsIMOTIUHEIHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majeHue. Y CKopeHue 1 bubmmoreka [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE ABUKEHUE.

7 JIBrm>keHre MaTepuaibHON TOUYKHU IO 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [IpuHnun oTHOCUTENBHOCTH | anmues. 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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbsiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

bu6mmoreka [JOK

9 CYNEPHOIHINI CHIL. BTOpOHU3aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOUKU

10 Tpetnii 3akoH HeroToHa miist bubnnorexka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsoKecT. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHt tpenus.

13 Cuna CEHpOTI/IBJIe}(IbI/I(IS)I npu nBHieHMH bubmmorexa LOK

https://m.edso0.ru/ff0c3f76
TeNa B KUAKOCTU WJIM raze
[ToctynaTenbHOE U BpaaTeabHOE

14 JBUKEHUE a0COMOTHO TBEPAOTO TEA. bubnmnorexa [JOK
MowmeHnT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
MMiynec MaTepUalbHOM TOYKH,

15 CUCTEMBI MAaTEPUAIIBHBIX TOYECK. bubnnorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTUBHOE IBH>KEHHE
PaboTa 1 MOLITHOCTH CHITBIL.

16 Kunernueckast sHeprust MarepuaibHON bubnnorexa [JOK
Touku. Teopema 00 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEPTrUn

17 IToTeHumanbHas SHEPTHS. 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

[ToTenuunanpHas SHEPTUS YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHeprus Tena BOIN3u
MTOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ffOc461a

18

19

20

IloTeHIManbHBIC ¥ HEIOTECHIINAIBHEIC
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOThI CHJIBI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTHU
TeJla Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KIyTa»

KonTpomnbHas pabora o Teme
«Kunemaruka. /[uHamuka. 3aKOHbI
COXpPAHEHHUS B MEXAHHUKE»

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

XapakTep JBUKEHUS U
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. KonugecTBo
BemlecTBa. [locrosuHas ABoraapo

TemoBoe paBHOBecue. TeMmieparypa
u e€ usMmepenue. lllkana remneparyp



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

Ilenbcus

Uneanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEN KHHETUYECKON SHEPTUU bubnmorexa [JOK
JIBUKEHUSI MOJIEKYJ1. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnmenoBaHne 3aBUCUMOCTH MEXKTY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a»

29 N3onporniecchl B naeaabHOM T'a3e U UX bu6mmoreka [IOK
rpaduueckoe nmpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTtpennsis sneprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHust. KonmdaecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHFHOTO
rasa

bu6nmoreka [JOK

31 Byt TemiontepeAary https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuectBo Tennotsl npu bubmmorexa LOK

. https://m.edsoo.ru/ff0c5c36
Teronepenayde. AnuabaTHbIN TIpolece

33 [IepBblil 3aKOH TEPMOAMHAMUKU U €T0 bubnnorexa [JOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTh mporieccos B bu6mmorekxa [IOK



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

npupoze. Bropoii 3akoH
TEPMOINHAMHUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevictBus u KI1/] TermoBoi

bu6mmoreka [IOK

35 MallUHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKoJorn4eckue mpoodIemMbl
TEIUIOHEPTETHKHU

38 O6o6maromuit ypok «MonekymspHas bubnnorexka [JOK
¢u3nka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabota no teme

39 «Momnexynsipaas Gpusuka. OCHOBBI bubmmorexa LTOK

y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKHU»

40 [TapooGpa3zoBaHue U KOHICHCALUS. bubmmoreka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs M OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK

Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n

42 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK
CBOWCTB KpHCTaLIOB. Kuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTepPHAITBI
[InaBneHue M KpUCTAIIU3AIINS.

43 VnenvHas TCHJ'II())Ta HJIaBJ'IeII-jI/ISI bubmmorexa [OK

a ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 v ¢
PABHCHYC TCILIOROTO bajtca https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Tei. INeKTPUIECKUn bubnuoreka [JOK

3apsn. I[Ba BUJA SJICKTPUUICCKUX

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
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3apsiIoB

[IpoBOIHUKY, TUAIEKTPUKH 1

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsija
B3aunmoneiicTBue 3aps10B. 3aKOH
47 Kymona. ToueuHbIH 2IEKTPUIYECKHAI bubnmorexa [IOK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTB 3IIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3unuu bubnuorexa [JOK
SJIEKTPUYECKUX Moje. Jlunuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui aneKTpocTaTH4eCcKOro
49 moist. [Toreniman. Pasnocts bubnmorexa [TOK
' ta https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY ¥ TURJIEKTPUKH B
50 anpeK OCTaTHYECKOM HOI:J)'IC bubmorexa LOK
P ) https://m.edsoo.ru/ff0c7018
JwusnexTpudeckast IpOHUIIAEMOCTb
bu6mmoreka [JOK
51 DaexTpoéMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCAaTOpa. DHEPrus 3apsKEHHOTO bubmiorexa LOK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIMIT 1EWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMTMPOBAILHOTO

amnmapara, CTpyHHOTro pUHTepa.
DnexTpocTaTHYecKast 3allnTa.



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

3a3eMIIeHHE SIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUSI €TO
cyuiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapajlieIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((I/I?,yLIGHI/Ie CMCIHIAHHOI'O COCAMHCHUA
PE3UCTOPOB»

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTta 1 MOIIHOCTD IMEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa 151 TOJTHOM (3aMKHYTOH )
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne J/1C nctounnka Toka u
€r0 BHYTPEHHETO COTPOTUBIICHUS»

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBJIICHUS] METAIIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

bubmuoreka [JOK

0.5
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexona. I1oynpoBoTHUKOBEIE
npudOpbI

bu6mmoreka [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 pacTBOpPax U

pacruiaBax 3J€KTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTUYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubmmorexa [JOK
HECAMOCTOSTENbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnekTpuueckue npuOopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [JOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0marmuil ypok 1 bubnnorexka [JOK
«DNEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme

66 «QnekrpocTartuka. [1ocToOsHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Pesepsubiit ypok. KonTponabHas 1 bubnnorexa [JOK
pabota o Teme "DneKTpoarHaMHKa" https://m.edsoo.ru/ff0c8c56
Pesepsublit ypok. O0oOmuaronuii ypok bubnnorexa [JOK

68 1
no Temam 10 xiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
[1]
Jl:[;-n Tewa ypoka Bcero Kontpoakueie  Ipaxruieckue fl[:;:eﬂﬂﬂ 223:1[;21;:?%““(3
padoThI padoThI pecypent
[TocTostHHBIE MATHUTHI U X

1 B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bub6nmoreka LIOK
BekTop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUU
MarnuTtHoO€e noJje IpOBOJHUKA C

5 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnmorexa [JOK
MAarHUTHOTIO IOJIs KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOoM. Cuita Ammepa.

4 JlabopaTopHas pabota 1 1 bubnuoreka [{OK
«HccnenoBanue necTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHMUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apsKEHHYIO YaCTHILY . 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas HHAYKIusA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuu. 3/1C 1

HUHAYKIIUH. 3aKkoH QJICKTpoMar HUTHOH



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

nHaykuuu dapanes

10

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
3JIEKTPOMArHUTHON MHIYKIIUW»

NunykTuBHOCTH. SBICHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPUMCHCHHE. IIOCTOSHHBIC MAarHUTHI,
QJICKTPOMArHUThbI, JJICKTPOABHUIATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTULI,
HHAYKIOMWMOHHAA IICYb

O6o0maromuit ypok «MarautHoe
noJie. DIeKTPOMArHUTHAS MHYKIHSI»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbota no teme
«MaruuTtHoe 1nosie.
DNeKTpOMarHuTHasi UHIYKLIU s

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatieHue sHEprun

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

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
Mepuo/ia MajibIX KoJeOaHuil Tpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubnunoreka 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 KoJieOaHHs B
nacaJlbHOM KoJIeOaTEIbHOM KOHTYpC.
Amnanorus MCKIY MCXaHUYECCKNMU U
OJICKTPOMAariMTHBIMHA KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIrUr B UACAJIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarIux
KoJeOaHusx. BeIHYKIeHHBIC
MeXaHH4eCcKHe Koiebanus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMArHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIIUTYIHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpanchopmarop. IIponssoactso,
nepenaya v norpedieHne
JIEKTPUYECKON IHEPTUU

YCTpolCTBO U IPAKTUUECKOE
IIPUMEHEHHUE JJIEKTPUYECKOTO 3BOHKA,
reHepaTropa NepeMEHHOr0 TOKa,
JIMHU 3JIeKTponepeaady

DKOJIOTUUECKUE PUCKU TTPU
MPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnosb3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOMN
KNU3HU

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

MexaHnudeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTh 3BYKa. | pOMKOCTh bubmmorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubnmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagnomnoxkarus
o5 KonTponbhas pabota «Konebanus u bubnmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [{OK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakenue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ffocd4e0
N300paKeHU B IMJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
28 BHYTpEHHee oTpakeHue. IIpenensHbiin bubmuoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHS
29 Jlaboparopnas pabota «M3mepenue bu6muoreka [JOK
MOKa3aTelisl MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoeHne n300pakeHHIA 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. PopmyIia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cera. ClI0KHBIM COCTaB
39 oenoro ceera. L{ert. JlabopaTopHas
pabota «Habmonenne aucnepcuu
cBeTa»
33 WNntepdepennus creta. Audpaxius bubnmorexa [JOK
cBeta. [ludpaxkuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
[Tongpuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpUOOPHI M YCTPOICTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAJIbHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BpEMEHH U COKpaIlleHue brbmmorexa [HOK
p P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEeprus U UMITYJIEC PEISATHBUCTCKOM
38 gacTtuilbl. CBS3b MacChI C YHEPTUeH U Bubnmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHs MOKOS
KonTponbhas pabora «OnrTuka.
. bubmuorexa [{OK
39 OCHOBHI CHIETIHATTLHON TEOPUHU

OTHOCHUTCIIBHOCTHU>»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyina [Inanka. JHeprus

bubnunoreka LIOK

40
1 UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE B LIOK
HOINOTEKA
41 .0 A.T.
(porosddexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHsI hoTodddekTa. YpaBHEHHE
42 BﬁHmTegI)Ha n(i;)l(b(bOToaq)(geKTa bubnrorexa LIOK
a ' https://m.edso0.ru/ff0d015¢
«Kpacnas rpanuma» gorosdppexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AEHCTBUE bubmorexa HOK
AICBa. a https://m.edso0.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHCHHUE:
44
(dhoToseMeHT, (HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amau mo teme «J1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHKHN» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PGopA p 1 https://m.edsoo.ru/ff0d091a
[LmaneTapHas MoJenb aToMa
bu6nunoreka LIOK
47 IT b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
Hznyuenne n nornonieHue GOTOHOB
48 I I/I);Ie eXo/e aTOMellJl co H(()Il)“O OBHSI bubmorexa HOK
p pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroil. Buasl criekTpoB
BonHoBrbIe cBOiicTBa yacTul. BoaHEI
. bubnuotexa [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM AyaJIn3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYKACHHOC U3JIYUYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaaAruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpexnenenuto cocrasa

PaAOAKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BiusHue
PaJMOaKTUBHOCTH Ha KHBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydeHue

DHeprus CBsS3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbii
peakrtop. [IpoGiiembl, IEPCIIEKTUBHI,
JKOJIOTUYECKUE ACIIEKTHI SAEPHON
JSHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvM JIEMEHTAPHBIX YaCTULL.
Kpyrusiii cton «®yH1aMeHTanbHbIE
B3auMoOJeHcTBHSA. ENMHCTBO
(u3nyecKkoil KapTUHBI MUpa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/bl, INIAHETHI, UX BUAUMOE
nBrxeHue. ConHeYHas cHCTEMa
Comnnrte. ConHeudas akTUBHOCTD.
Ncrounuk sHeprum ConHIA U 3BE3 ]

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

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



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

57

58

59

3BE&311bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nociie[oBaTeaIbHOCTU. BHYTpeHHee
cTpoenue 3BE31. COBpeMEHHbIE
MIPEJICTABICHUS O POUCXOXKICHUU U
sBotonnu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenune u neuxxenune CosHIIA B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TAJAKTUK

Bcenennas. Paz0oeranue rajakTuK.
Teopust bosbmoro B3pbIBa.
PenukToBoe n3iyuyeHue.
MerTtaranakTuka

60

61

62

63

Hepemennsie npobieMbl aCTpOHOMUHN

KonrtpomnbHas pabota «D1eMeHTHI
aCTPOHOMMH U aCTPOPUZUKN»

O6o06maromuit ypok. Pons pusuxu n
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAJIbHON B
ATUYECKOH cdepax NesaTeIbHOCTH
YyejoBeKa

O6o6maromuit ypok. Pois u mecto

(GU3UKH ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Posb
¢buznueckoil reopun B GopMHUpPOBaAHUH
NpeJCTaBIeHUN 0 (PU3NIECKON
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecrto
(hbU3UIECKOI KapTUHBI MUPaA B 00IIIEM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYUYHBIX IPEJCTaBICHUN O IPUPOJIE

66 PesepBHbIil ypok. MaruutHoe 1noie. 1
DNeKTpOMarHuTHAS WHIYKITHS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CHEHAILHON TeOpHUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DneMEeHThI aCTPOHOMUH U 1 bubmmorexa [TOK

P https://m.eds00.ru/ff0d1784
acTpou3uku
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






