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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUU TIpernojilaBanusl yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoin denepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM IpenaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOEHUS Kypca (PM3HMKHU: JINYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYEHUS;

e cozepkaHue yueOHOTro npeamera «Pu3nka» 1no rogaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype PU3HKH — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHne (GU3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEANosiaraéT HCIOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPIIIOKCHUIN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIMIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHusl SBISAIOTCS (hu3mveckue Teopuu (hopMHUpOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, JJIS OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JAaObOpaTOpHBIX padorT,
KOTOpBIE B MIporpamMmme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM oOecreunBaercs OBJIAJACHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHUWE yHaENsSeTCS PEHICHUI0 PacYETHBIX W KAadeCTBCHHBIX
3agad. [lpu 3TOM n7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJjaHHON (PU3NMUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUNW M TPOIIECCOB B OKPYKAIOMICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanibHO-
TEXHUYECKOMY OOECeUYeHHI0 y4eOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOMKHO OBITH
HE00XoauMOe J1abopaTopHOE OO0OpYIOBAaHHME /IS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKEe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHcTpalimoHHOE  00Opy0oBaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe o00OpyI0OBaHHE MJII YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYAIOIIMXCA K HAYYHOMY
W3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyalbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepUH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HUKH;

e (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCKUX 3HAHUHM ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBanue mpencTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHrne ATUX 1ee o0ecreunBaeTCsl pelieHrueM CISAYIONINX 3a1ad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  Qu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObsiCHEHUS (PU3MYECKUX SBICHUHW B MpUPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IHYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aICKBAaTHON YCIOBHSIM 33/1a4U;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM AJI Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZel0), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKEe TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboT SBISETCS PEKOMEHOBAaHHBIM, YYHTENb JeJaeT BbIOOp
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie mMeTonbl NMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb DJKCriepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HMX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE JBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBuxkeHHe  MaTrepualbHOM TOYKH 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIETTHBIC 1 PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJ YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue nBUKEHUS Tela, OpOIIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsxkectn. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokos. KosddumumenT tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B INPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMaluu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

MMmnynec MarepuallbHOM TOYKM (T€da), CHCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

[loreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopMupoBaHHOM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHECHUEM MEXaHWYECKONM JSHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHast Gu3nka 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TET U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE HM3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCUMOCTH MEXAY MApaMETPaAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamMuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U coco0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmiporiecce. IlepBbIil 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporeccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmMoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMOIe3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW »HEpPruM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUTKM MO JEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Ipu Terionepeaaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctauioB. JKunakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpucTayumM3anus. Y AefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBICHUS KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AYXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOIHUKH, AUAJIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3aumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpudeckoro moisd.  [IpuHuun



CYyNEPHO3ULUNA DANEKTPUUYECKUX Moyei. JIMHNKM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jlnanexrpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETp, DJJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSTHUASI MEXKAY HUMH U JUJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenne. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CUJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOoBOIHUKMY. CobcTBeHHas U IIpUMECHAas MTPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTPOIIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOHCTBAa M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO/, rajbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnanHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoN0oTNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJIMTUYECKAs TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUe€), JIBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIy4YEHUS] COBPEMEHHBIX MAaTE€pUalOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JIEKTPOHArpEBATEIbHbBIC npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BU>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIAs CUjia HWHAYKIUM. 3aKOH JJIECKTPOMAarHUTHOU
nHaykuu dapajes.

BuxpeBoe nsnexkrpuyeckoe Moje. DICKTPOABWKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI MHIYKIHMH OT CKOPOCTH W3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMmpOMaHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsL.

[lepemennsiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mpuU MOCIENOBATENIBHOM COEAVMHEHUH PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUYU AIEKTPONEPEaaUuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 MOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenHus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
untepdepeniuss. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOIOTBHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOH H
4acTOTOM KOJICOaHMIA.



HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOupatonie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoOKycHOe
paccTOsIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysa TOHKON JUH3BI. Y BEJIHYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenebl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢oToanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinu ceera.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ MOMONIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol



N3MepeHue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHS
U UMIyJbe (PoTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpaBHenue DiiHmreitHa s Gportodrdpdexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JICEVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, CoOTHEUHasi ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cneKkTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosiHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIy4deHHE. 3aKOH PAIMOAKTUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnbie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETD, Kamepa
Buinbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuTHs acTpoHoMmuu. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cuctema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ W 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHeKTpajdbHbIM Kjacc —
CBCTUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIbHOCTH. BHYTpeHHee cTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIA U
3BE3]1. DTaNbl )KU3HH 3BE3I.

Mineunbiii I[Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbl. UEpHBIE ABIPHI B sSApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3pbiBa. PEIMKTOBOE U3TydEHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311sl CEBEPHOIO MOJIYIIAPUS U IPKUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHH B COBPEMEHHOIN HAy4YHOH KapTUHE MUPA, pOJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUNM O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHY, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, Qusnueckas BeJTWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHnE TUIONIAIU TIOCKUX GUryp u oobéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUPOJE, KoyieOaTeIbHBIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIEC, IEVCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHau3.



l'eocpagpua: MarHuTHblE TOJKOCA 3€MIJIM, 3aJ€KM MArHUTHBIX PYI,
(doTochEMKA 36MHOM MOBEPXHOCTHU, PECKA3AHNUE 3EMIICTPSCEHUH.

Texnonocus: JIMHAWA BJEKTPOIIEpesad, TEHEepaTop NEPEMEHHOIO0 TOKa,
DIEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (6a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTH TOCTHKCHHE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUmUXCsi PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILECCE Pealnu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUYAas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero pu3nueckoi HayKe;



S) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepam npodhecCHoHANbHOW NEATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OIbITa JESITEIbHOCTH SKOJOTUYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIEATEeIbHOCTH, TOTOBHOCTh B IIpoIlecce
u3ydeHus: (QU3NKA ~ OCYIIECTBISATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NEeATeTLHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3oBble 1ornueckue aAefcTBu:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKECHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a HWMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN eI TEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajlay (U3MYECKOr0o COJEepKaHUsl, TPUMEHEHHUIO Pa3ITUYHBIX
METO/I0B [TO3HAHMS;

BJIAJAECTh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalii, MNpeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3NIMUHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUU (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NE€PEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIUECTBISATh IOUCK, aHaju3,
CUCTEMAaTH3allUI0 U HHTEPIPETAlNi0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (popm
IpeJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMM B pElIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHadeHHs] THPOPMAIIUU U LIEJICBON ayJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIISAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKI0T0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXXJOI0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3yNbTaT M0 Pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUWAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAEATEIBbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paMKH Y4EOHOT0 MpeMeTa Ha OCHOBE JIMUHBIX MPEOYTCHHIT;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaATENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, UX pE3yJIbTaTOB U
OCHOBaHU;

UCIOJIB30BaTh MPUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLICHUBaTh PUCKM WU CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKCHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX MpPU aHaIU3€ pe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPH aHAJIN3€ pPe3yJIbTAaTOB
JIESITCIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHS MPOTPaMMBI
no (Qu3MKe i1 ypOBHS cpeaHero oOmero oOpa3oBaHWsS y 0O0yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEANOIararo It
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON 3MOILIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBaThCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMIKCHUIO IIENU U
yCIIEXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JACHCTBOBATH MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh SMOIIMOHATLHOE COCTOSHUE
JPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHHS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C AIPYTUMHU JIFOJIbMH, 3a00TUTHCSI, POSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce TpeaMeTHbIC pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIeCcKux 3aj1ad;

pacrno3HaBaTh (uU3MUECKUe SBJICHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojieicTBue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlHWs, IUIABJIICHUE, KPUCTAIUIM3ALNs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHuJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOINHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJINYNHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTysl XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSS SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMNUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYNHAMU,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOTo TsAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIOBHS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI 1O MCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bOopMyIMpPOBATh BHIBOIHI,

OCYULIECTBJISTh MPAMbIE U KOCBEHHBIE NU3MEPEHUS (PU3NUECKUX BETUUYHUH, IIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUs U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYECKUMHU  BEJIWYUHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpH IPOBEACHUM HCCIIEJOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJB3YS (PU3MUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3HMUECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PElIeHUs, TPOBOAUTh PAacUYEThl M OLIEHUBATh PEaJIbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYX IACHUH C OMOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YICOHOW W HAYYHO-TOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIydaeMyto HH(POPMALIHUIO;

IPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpee;



paboTatb B TpYyIIE C BBHIIOJHEHUEM Pa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbI, PalMOHAIBHO paCHpeNessiTh OOsI3aHHOCTU U
IJJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHULBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHbI NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpU pelIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (PU3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBICHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHHS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3ALMSA  CBETa, JHMCIEPCUs  CBETa,
dbotoanexTpudeckuii 3Phext (poTodrPdhexT), CBETOBOE AaBIEHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPA3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEW, MEPUOJ] W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B MpoIecce
TFapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICII HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUS W IPOLECCHI, HCIIONb3YS
bu3NYecKue BEJIMYHMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJH, IJWHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEIUYUHAMH,
BBIYUCIISITH 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEIOMJICHUSI CBETA, ypaBHEHUE ODWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUsI MacCOBOr0 4HMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath TmpobiieMy/3agadyy M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJIAThH MPSAMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU O5TOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOuMbIe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHMBATh PEAJIbHOCTH
HOJIy4YEHHOT'0 3Hau€Hus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIUIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallWH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHuH ¢ MpUOOpaMyu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBIINOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pacCHpelessTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
' TEOpHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHIH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpUYecKnid TOK. TOku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KosaunuyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
’ AHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 | bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 I bubmuorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 9 % 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41¢97¢c
4.2 Crtpoenue aToma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Hroro no pazgeny

15

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ;;?:;;ggﬁﬂucgk
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ng:?;rifgsiggﬁfmcgk
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrposbnsie  IIpakrunyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
®du3nka — HayKa O PUPOJIE.
Hayunsie MeT(?)IK Bl HO?I;)H:HI/IH 1 bubmorexa HOK
ya A https://m.edsoo.ru/ff0c32e2
OKPYKaroIEero MUpa
Ponb u Mecto pusuku B
(GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITETbHOCTH JOIEH
MexaHnueckoe ABUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmorexa [IOK
nsuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MPSIMOJIUHENHOE 1 bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOoniHOe majieHune. Y CKopeHue ] bubnmoreka [JOK
CcBOOOJHOTO MMaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
JIBM>KeHue MaTeprualibHONM TOUYKH IO 1 brbmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexka [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.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

9 Cymneprno3uiuu cui. Bropoii 3akon bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUalIbHbIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTu. [lepBas kocMudeckast bubmorexa LHOK

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

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

13 Cuna CinOTI/IBJIej)I/Iq:I npu IIBI/I)II)(GHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarensHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE BUKEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas 3Heprusi MarepualbHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHEPTUH

17 IToTeHumanbHas SHEPTHSL. bubnnorexka [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 3HEPTUs YIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEeprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbpHble M HENMOTEHIIMAJILHBIE
cuiibl. CBs3b paboThHI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

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

KonTponbHas pabora no teme

«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

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

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

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. 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 [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubmmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHast pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKOUN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunae! rerionepenaun bubmnorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
bubmuorexa [JOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5c¢36
Tertonepenayde. AnuadbaTHBIN TIpoliece
13 [IepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnoreka [JOK
NPUMEHEHHE K HU30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs mporieccoB B bu6mmoreka [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
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https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII1/I TermoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoIoru4YecKue mpooIeMbl
TEIJIOOHEPTETUKU
18 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [OK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmmorexa [TOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuorexa [IOK
CBOWCTB KpHUCTaILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[InaBneHue u KpucTamIM3aLUs.
bu6mmorexa [IOK
43 Y nenpHas TEIoTa MIaBJICHHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHHe TEII0BOTO OamaHca
p https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubmuotexa [JOK

3apsa. JIBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyiona. TodeuHbIH 3eKTPUIECKUH bubmmnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa LHOK
) ’ https://m.edsoo.ru/ffO0c600
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKH B
50 anpeKT OCTaTUYECKOM noljw bubmorexa LOK
p ‘ https://m.cdsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD MIIOCKOTO
52 KOHJIEHCcaTOpa. DHEPrusl 3apssKEHHOT 0 bubmorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTH4ecKast 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

3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtouHnka TokKa u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6mmoreka [JOK

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

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBoAUMOcTh. CBOMCTBa
p—n-nepexoaa. [loaynpoBoaHNKOBEIE
npubopbI

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

DNEKTPUYECKUM TOK B PaCTBOPAxX U

2 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTebHbIN 1 1 bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MonHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Npuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok | bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN

66 3JIEKTpUYECKUN TOK. TOKHU B | bubnnoreka [JOK
pasnuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ffO0c8a8a
poBepovHasi paboTa mpu MPOBEICHUN
Ha OyMa)>KHOM HOCHUTENE

67 PesepsHsiil ypok. KonTponbHast ] bubnuoreka [IOK
pabota 1o Teme "DIeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'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 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kourpoanusie  IpaxTuteckue H3§'—lel-ll/l§l oﬁp:30q1:zTeanue
padoThbI padoThbI pecypeni

[TocTostHHBIE MATHUTHI U X
B3auMoAcicTBUE. MarHuTHOE II0JIE. | bu6nunorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHOM HMHIYKIIHH
MarsuTHO€ 1noje IpOBOJHUKA C
ToKOM. OnbIT Dpcreaa. | bubnnorexa [JOK
B3aumoaeiicTBre mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue | | bubmmnoreka HOK
MarHUTHOTO IOJIS KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | | bubmuoreka [IOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apPSDKEHHYIO YaCTHILY. | bubmuoreka [JOK

Cuna Jlopenna. PaboTta cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4

DnexTpoMaruuTHas HHAyKuus. [Totok
BEeKTOpa MarHUTHON uHAyKuuu. 31C
MHIYKIHMH. 3aKOH 3JIEKTPOMAarHuTHON



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

nHaykiuu Gapanes

10

JlabGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN dJIEMEHTapPHBIX YaCTHLI,
WHAYKIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIHSD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunorexka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbota no teme
«MarHuTtHOE 1oJIE.
DNeKTpOMarHuTHasi UHIYKIUS»

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHEprun

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



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

QJICKTPOMArHMTHBIC KoJIcOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 2JIEKTPOMAarHUTHBIC
Koye0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. Ilpoussosactso,
nepeaya u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

bubnunorexa 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

MexaHu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [Ikana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe(
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBa3u. Paguonokauus
25 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubnuoreka [IOK
Todeunblil ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHune bubmmorexa LIOK
p L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [IOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IoKasaTeJisl IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B bubnuoteka [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 «HccnenoBanue cBONWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. Ller. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Nnrtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCJIOBHS UX 0€301aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnmnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTDh OJHOBPEMEHHOCTH.
bubmmoreka IIOK
37 3ameaJieHne BpEMEHH U COKpAILEHUE
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
. bubnuotexa [JOK
38 yacTUIbl. CBSA3b MAcChl C SHEPTHEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbras padota «Onrtuka.
. bubmuoreka [{OK
39 OcHOBBI cIelIMANILHON Teopuun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6£0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIIEI0BAHUE 56 [TOK
nOIMoTEKa
41 otodddexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
. . bu6nmmoreka [IOK
42 DiiHmTelHa 11 poTodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» potospdexra
Jasnenue ceera. Onbithl [1. H.
. bubnnorexa [IOK
43 JleOeneBa. Xumudeckoe JIEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
(dhoTo3eMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3amad mo reme «1EeMEHTHI bu6mmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Moaens aroMa ToMcoHa. OnbITHI
46 Pezepdopna o paccesHuio o-4actu brbmmorexa [TOK
PhopA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IToctynater bopa
TyJ1atel bop https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 1 I/Iyl';{e €X0JIe aToMa C O H(;I;o OBHS bubmorexa HOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BonnoBbie cBolicTBa yacTuil. BoJHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0Oca8



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 U3JIYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mepCIeKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
JSHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pPErucTpalny 3JI€MEHTAPHBIX YaCTHII.
Kpyrisiii cton «®yHaameHTaabHbIe
B3anMoaercTBud. EnTnHCTBO
(bu3nyecKoil KapTUHBI MUpa»

OTansl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3BE3aHOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC
nswkeHne. CoHeuHast cucTeMa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa 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

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CoiiHia v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nuxenne CoyHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Posib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

O6o06maromuii ypox. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOJE

66 PesepBHbIil ypok. MarautHoe noie. |
DneKTpoOMarHuTHast MHAYKIIUS
PesepBHblit ypok. OnTuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIIbHOCTH
PesepsHblil ypok. KBantoBas pusuka.

68 BHelxljeHTLI a}(llr”)[pOHOMI/II/I u ’ 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H.; mon
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o6miectBo «M3maTenscTBo
«IIpocsemienue»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; iox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBo

«IIpocBenienuey.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. ®enepanbHbIi TOCY1apCTBEHHBIA 00pa30BATENbHBIN CTAHIAPT CPEIHETO
(mostHOTO) OOIIETO 0OpazoBanms. Crapias mikoja. 10-11 kmaccel. - YTBepxkaeH
npukazoM Ne 413 MunoOpnayku Poccun.

2. Msxumes I'.4. u np. ®usuka. 10 kinacc. YueOnuk. - M.: [Ipocsemenune, 2022.
3. Peanuzauust 06pa3zoBaTeNbHBIX IPOrPAMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HaIMpaBJICHHOCTEN M0 (U3HKE C UCIIOJIb30BaHUEM
ob6opynoBanus nentpa « TOUYKA POCTA»7-11 knaccel/ MUHUCTEPCTBO
npocsernienust Poccuiickoit deneparun/,2023r.

4. ITapdentreBa H.A. Coopuuk 3aaa4 o ¢usnke. 10-11 kmaccer. — M.
IIpoceenienue, — 2022.

5. unos B.®. IToypounoe nnanupoBanue no ¢usuke. 10-11 knaccer. [Tocobue



JUIs yautesei oomeoOpa3oBaT. opranuzauuit. - M.: [Ipocsemienue, 2021.

6. Mapon A.E., Mapon E.A. ®uzuka 10-11 k. Junaktuaeckue Matepuaibl.-
M.: dpoda, 2021

7. Mapon E.A. ®usuka. 10-11 k1. OnopHble KOHCTIEKTHI U pa3HOYPOBHEBBIE
3ananud.-CI16.: OOO «Bukropus mirocy, 2020.

8. CtanmapTsl BToporo nokojeHus. [IpumepHbie mporpaMmbl IO y4eOHBIM
npeameraM. ®usuka 10 — 11 kimacest. — M.: «lIpocsemenuey, 2022.

9. Crannaptel BTOporo noxosieHusi. [IpumepHast ocHoBHast 0OpazoBaTenbHasI
nporpaMmma o0pa3oBaTenbHOro yupexaeHus. OCHOBHas mKona.— M.:
[Ipocsemenue, 2022.

10. PeimxeBuu A.I1. Coopuuk 3aaau no pusuke. 10 — 11 kmacc. — M.: [poda,
2022.

11. Mskumes I'.4. u np. @uszuka. 11 knacc. Yuebnuk. - M.: IlpocBenienue, 2022

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www.uchportal.ru -yuntenbckuii moprani

2. http://markx.narod.ru/pic/ - pu3uka B mkore.

3. http://festival.1september.ru/articles/ - dhecTrBaIL IEIATOTUUECKUX
uaei«OTKPBITBIA YPOK.

4. http://www fizika.ru/ - calit ayist yuurenen pU3MKU U UX YYEHUKOB.

5. http :// school - collection . edu . ru / - enunas komnekuus [{OPos.






