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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOXKEHHM U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa30oBaTeilbHON MporpaMmsbl, mnpeacraBieHHbIX B PI'OC
COO, a rtaxxke ¢ yu€toMm (enepanbHOii paboueld HpOrpaMMbl BOCIUTAHHS U
KOHIIETIIMK TIpernojiaBanusi yuyeOoHoro npeamera «Dusmka» B o0pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanud, peATU3YIOIINX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

ConmepxaHue mporpaMmbl 1O (U3HKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpwu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHbIM U METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOJAMMOCTh peaU3allui MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHbIMM Y4YeOHbIMU Tpenmeramu. B Heit
ONPENENSAIOTCA OCHOBHBIE LIEJIM M3y4YeHUsl (DU3UKH HA YPOBHE CPEIHEro OOILEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATBl OCBOEHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

* IJJAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MKKA Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYeHUS;

- coziepkaHue yueOHoro npeamera « Pu3nkay no rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyMHas B
KauyecTBe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy>xatoriem Mupe. [IIKombHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ UM AKTUBHOE
NpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpUalOB C 3aJlaHHbIMM CBOMCTBAMHM U JAPYTHUX.
N3ydyenne  Pu3nku  BHOCUT  OCHOBHOM  BKJIag B (OPMUpPOBAHHE
€CTECTBEHHOHAYYHON KapTHUHBI MUpa OOydyaroluxcsi, B (popMuUpoBaHUE yMEHUM
MPUMEHSATh HAy4YHBI METOJ] TIO3HAHWS TPU BBIMOJHEHUU WMH y4eOHBIX
HWCCIIeTOBaHUM.

B ocHOBy kypca ¢u3uku IJis ypPOBHSI CpeaHEro o0Iiero oOpa3oBaHUs
NOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
OCTPOEHHUSI.



Hoea yenocmnocmu. B COOTBETCTBHUM € HEH KypcC SBISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QHU3UKU
o0benMHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBisercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
ToJIe.

Hoea eymanumapusayuu. EE peanuzanusi NpeanonaracT HCIOIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJOTUYECKUMH MPOOIEMaMH.

Hoess  npuxnaonou  uanpasenennocmu. Kypc ¢uzuku  npenamnojaraer
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHHUMA
U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcs MOCPEIACTBOM BBEJIEHUS 3JEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJOIHH, a Takke 00CyXACHHUA
po0JIEM PALIMOHATIEHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHErO OOIIEro
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((hopmMupoBaHHE NPENCTABICHHUNA O
CTPYKType€ NOCTpOeHUsl (PU3NUECKON TEOpUH, PO (PyHIAMEHTAJIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TpaHMIAX
MPUMEHUMOCTH TEOpUHM, JJIs OIKUCAHUA ECTECTBEHHO-HAYYHBIX SBJICHHA H
IPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0 B Kypce (M3MKH peanusyercs Ipexie
BCErO 3a CUET OpraHM3allM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroIuXCs.
st 6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B TMporpaMme mo (pusnke oObeAMHEHBI B OOIIMI CIUCOK YYEHUUYECKHUX
MPaKTUYECKUX padoT. BulaeneHne B ykazaHHOM MEpedHe J1adOpaTOpHbBIX padoT,
MPOBOJMMBIX JUIsI KOHTPOJI M  OLEHKH, OCYLIECTBISETCS YYaCTHUKAMH
o0Opa30BaTeNpHOrO0 TIpollecca HUCXOAS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obOecrieurBaeTCsi OBJAJIEHUE
0o0yYarouMMuUCs yMEHUSIMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAHUSA
3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
PENJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIEISETCS PEIICHUIO pAaCUETHBIX U KAU€CTBEHHBIX 3a7ay.
IIpu 5TOM 111 paCcYETHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aa4M C SIBHO 3a1aHHOM
¢usznyeckoil MOZENbI0, MO3BOJIAIONIMNE NPUMEHATh HW3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfielia Kypca, TaK W HHTETPUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHbIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha
0o0BbsCHEHHE TMpoTeKaHusi (U3MYECKUX SBJICHUA W TPOLIECCOB B OKpPY Karolen
KU3HHM, TpeOyromue  BbIOOpa  (QU3MYECKOW  MOJENM  JJIi  CUTYaIlHH
MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBUu ¢ TpeboBanusimu O@I'OC COO k MaTepHaIbHOTEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiecca 0a30Bbld YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero oémero oOpa3oBaHMS JOKEH HM3ydaThCsS B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3UKU WIM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1MKJIa. B kaOuHere (U3MKU JTOJDKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpYyJIOBaHWE ISl BBINOJHEHHUS YKa3aHHBIX B Iporpamme Io
bu3HKe yUSHUYECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMIOHHOE 000PY/I0BaHUE.

JleMoHCcTpalluOHHOE  00Opy/ioBaHUE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme 10 (U3MKE KIIIOYEBBIX JEMOHCTpAlUNA s
WCCICOBAHMS  M3yYaeMbBIX SBICHHMA W  TPOIECCOB, OMIHUPUUYECKAX H
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECreYrBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYyX oOOydJarommuxcs. TeMaTHudecKhe KOMIUICKTHI
nabopatopHOro 00OpYyAOBaHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMH TIEJIIMH U3y4YCeHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

- popMupoBaHMEe HWHTEpEca M CTPEMJICHUS OOYYaIOIUXCAd K HAyYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE HUX HWHTEIUICKTYaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTE;

* Pa3BUTHE TMPEJCTABICHUN O HAYyYHOM METOJE TMO3HAaHWUS U (opMUpOBaHHE
UCCJIEI0BATEILCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

» opMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3y4eHHs OCHOB
CTpPOCHHUS MaTepuy U GyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

- popmMupoBaHre yMEHUN  OOBSICHATH SBJICHHS C  HCIOJIb30BAHUEM
bu3rUecKrX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

- opMupoBaHME TPEACTABICHUA O POJIM (PUMKH I Pa3BUTHUS JPYTUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX TeNie 00ecrednBaeTCsl PEIICHHEM CIICIYIONINX 3a7a4d B

npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO  (PU3HUKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI aCTPOPU3UKH;

- hopMHupoBaHNE YMEHUW MPUMEHITh TEOPETHUYECKUE 3HAHUA  JJIS
OOBSICHEHUSI (PU3MYECKUX SBJICHUN B TPUPOAE U JUIS [PUHITHS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOGHHE CIIOCOOOB PEIICHMS] Pa3IMUHbIX 337a4 C SIBHO 3aJIaHHOMN
¢usznyeckol MOHENbIO, 3aJay, MOAPA3yMEBAIOIINX CaMOCTOSTENbHOE
co3fanue GU3NUeCcKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

* IOHUMaHU€ (PU3NYECKUX OCHOB M TPHUHIIMIOB JEUCTBUS TEXHHUYECKUX
YCTPONCTB M TEXHOJOTMYECKHX MPOIECCOB, UX BIMUSIHUS HA OKPY>KAIOIIYIO
cpeny;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUA
(u3nYecKuX HKCHEPUMEHTOB, aHaIM3a U HUHTEpIpeTaluu HHPOpMauy,
ONPENEIIEHUS JOCTOBEPHOCTH MTOIIYYEHHOT'O PE3yJIbTaTa;

* CO3JIaHME YCIIOBUW IS Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU JIE€ATEIBLHOCTH.

Ha wusydenune ¢usuku (6a30BbIiI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipensaraempiii B mporpaMMme Mo (U3MKE NEpPEeUYeHb JIaDOPaTOPHBIX H
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYUTENb JEJaeT BBIOOP
IOpPOBEACHUS J1abOpaTOPHBIX PAOOT M OMNBITOB € YYETOM HMHAMBHyaJIbHBIX

0COOEHHOCTEH 00yYarOIUXCS.
COJAEP)KAHUE OBYUEHUSA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHUSA

dusuka — HayKa o npupoje. Hayunpie METOIbI TO3HAHUS OKPYKAFOLIETO
Mupa. Poip s3KCrieprMeHTa U TEOPHUU B MPOLIECCE TTO3HAHUS TPUPOBL.
DKCnepuMEHT B (PUBHKE.

MonenupoBanue (U3NYECKUX SBICHUNM W TIpolieccoB. HayuyHble THIOTE3HI.
®dusznvecKkre 3aKOHbl U TEOpUU. ['paHUIBI MPUMEHUMOCTU (PUBHMYECKUX 3aKOHOB.
[IpuHMn cOOTBETCTBUSA.

Ponp m Mecto ¢uszuku B (HOPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIHLHOCTHU JIIOAEH.



Llemoncmpayuu
AHanmoroBele W MHU(PPOBBIE H3MEPUTEITHHBIE NPUOOPHI, KOMIBIOTEPHBIC
JTAaTINKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, CKOpOCTb (CpeiHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTh) U
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NIPOCKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CrioxeHune nepeMenieHui u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE. ['paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUsI, MyTU U
NEepEMEILCHUS] MaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonnHeitHoe  nBukeHue. JIBW)KEHHE  MaTepHAIbHOM  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOW MO0 MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHEHHAS
ckopoctb. [lepuon u yactora obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOHCTBA H NPAKTHUYECKOE NPUMEHEHHE: CIHIAOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WLIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenne aBuxkeHUs Teja, OPOIIEHHOTO TMOJ yIiioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hamnpapnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMXKECHHS C IIE€JIbIO OMPEIEJICHUs] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanrie COOTHOUIEHUS MEXIY MyTSAMH, POUJEHHBIMU TEJIOM 32
nocJjieI0BaTeIbHbIC paBHBIE MPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBeit  3akoH  HerotoHa.
NuepruanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUIS. MaTEpUaIbHON TOUKU. Tpetnil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoJib>keHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJBKEHUS U cuia TpeHus mokosi. Koaddunuent tpenust.
Cuita conpOTUBIICHUSI IPU IBUKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHIIBI OTHOCHTENIBHO OCH BpaunieHusa. Ilmewo cuibl.  YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHu4eckue YCTpOWCTBA M IIPAKTUUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuUu.

CpaBHEHHE MacC B3aUMOJICICTBYIOIINX TEI.

Bropoi 3axkoH HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcmoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IMPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanre yclOBUM PaBHOBECUS TBEPAOIO TeJd, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

Nmnynbe MaTepraibHOM TOUKH (TeJ1a), CHCTEMbI MaTepHATbHBIX TOYECK.
Nmnynbc criibl 1 N3BMEHEHHUE UMITYJIbCA TEIA. 3aKOH COXPAHEHHUSI UMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass sHepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KUHETUYECKOW IHEPTHUH.



[ToreHunanbHas DHEPIUsl. IToreHunanbHas SHEPIUs YIIPYTO
nepopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas dSHeprus Tena  BOJIM3H
MTOBEPXHOCTU 3EMIIN.

[loreHuuanpHble W HEMOTEHIMaNbHble  cuibl.  CBsA3b  pabOTHI
HENOTEHIMAJIBHBIX CHJI C ©3MEHEHUEM MEXaHUUECKOW SHEPTUH CHUCTEMBI TEI.
3aKOH COXpAaHEHHSI MEXaHHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCcTpoOMCTBA M IPAKTHUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN IMCTOJIET, IBUKECHNE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexon noTeHLMANbHON SHEPTUH B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

N3yyeHnue aOCOJIOTHO HEYNPYroro yaapa € MOMOIIbI ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPrHU
TeJa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwxenue. Huddysus. Xapakrep ABUKEHUS H
B3aUMOJCHCTBUSL YacTULl BemecTBa. MoJenu CTpOCHHS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ uzMepenue. lllkama temmneparyp
Lenbcus.

Mopenb HJICATBHOTO rasa. OcHOBHOE YPaBHEHHUE
MOJIEKYJIIPHOKMHETUYECKONU TEOPUHU UACATBHOTO ra3za. AOCOIIOTHAS TeMIlepaTypa
KaKk Mepa CpedHEd KWHETMYECKOM HEpPruu TEIUIOBOrO JBMXKEHHWS YACTHUIl rasa.
[llxama temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHEeHHE MeHeneeBa—
Knaneiipona. 3akon JlanbToHa. M30mpoliiecchl B UACATbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. I'paduueckoe npeacrapieHue U30MpoOILEeCCOB: U30TEpMa,
n30x0pa, n306apa.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.



Llemoncmpayuu

OmnbITel, JOKAa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (ortorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OneITHI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMOJECHUCTBUA.

Monenb, nuTroCcTpUpyronas Ipupoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS HJACATBHOIO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenue Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpATyphl BO3AyXa B HEH.

HccenenoBanye 3aBUCUMOCTH MEXy ITapaMeTpamMHu COCTOSIHHSI Pa3peskeHHOIO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepmoauHaMuueckas cucremMa. BHYTpeHHss SHEprus TEepMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3MeHeHus. KonuuecTBo TemioTel U padbota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HWACAJIBHOIO  rasza. Buapl  Teruionepenayu:
TEIIONPOBOIHOCTD, KOHBEKIIMS, U3JIy4eHHE. Y AENIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonuyecTBo TEMIOTH U TEMJIONEpeIaye.

[Tonsitue 00 aauabatHoM tmporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre TepBOro 3aKOHAa TEPMOJMHAMMKHM K H3ompoieccam. ['padpuyeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh POLIECCOB B IPUPOJIE.

TemoBpie  mammbbl.  [IpyHOMOBI  EUCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MaimnHaX. KoadduimeHT mnoiae3Horo
nerictBusl TeruioBord MamuHbL. [{ukn KapHo um ero ko3¢ @UIHMEHT IOJIE3HOTO
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE MPUMEHEHUE: JABUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruM Teja MpU COBEPIICHUH pPAaOOThI: BBUIET
MpoOKK W3 OYTBUIKM MO/ JCHCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanwe sdupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHne BHyTpEHHENW SHEPTUH (TeMITepaTyphl) Tejla NPy TEIUIonepeaaye.

OnpiT 1o anauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).



Mopenu napoBoil TypOUHBI, IBUTATEJISI BHYTPEHHETO CrOPAHUsl, PEAaKTUBHOTO
JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue U KoHjaeHcalus. Vcmapenne u kureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacblllleHHBINM mMmap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEpATyPbl KUTICHUSI OT JaBJICHHUS.

Teépnoe teno. Kpucramueckue n amop@Hbie Tena. AHM30TPOIHUS CBOICTB
kpuctamioB. JKuakue kpuctawibl. CoBpeMeHHbIE MaTepuainbl. l[lnaBieHue wu
KpUCTayuTH3aIys. Y AelibHasl TerioTa miaBienus. CyOonmmanus.

YpaBHeHHUE TEIJI0OBOTO OajaHca.

TexHuyeckue yCTpONCTBA U NPAKTHUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KUIOPUMETP, TEXHOJOTUH TMOJYYECHHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3mepenne OTHOCUTENIbHOW BIAKHOCTH BO3AyXa.

Paznen 4. JinekrpoauHamMuka

Tema 1. Inekmpocmamuxa

OnekTpu3auus TeNl. OJEKTpUYecKuil 3apsiA. JlBa BuIa SIEKTPUYECKUX
3apsaoB. [IpoBOAHWKHM, OHUAJIEKTPUKKM W TOIYHNPOBOAHUKHU. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3JIEKTpUYECKUNA 3aps/I.
Onektpudeckoe mnoje. Hanpsok€HHOCTh  3nekTpudeckoro mouis. I[IpuHnwum
CYIEPIO3ULINN JNEKTPUUECKUX Moyieh. JIMHMM HanpssKEHHOCTH BJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anektpocratuyeckoro  mnojs.  [lorenmuman.  Pa3HocTh
MNOTCHIUANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JuanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKocTh. KoHnaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.



TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: 3SIJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHUE JJIEKTPOIpPUOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoelicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIN
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUYECKONU IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

M3mepenne 21eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS JIEKTPUUYECKOTO TOKA.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTUBIICHHE BEIIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MourHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBMKYILAsI CUJa W BHYTPEHHEE CONPOTHUBIICHHUE HMCTOYHMKA TOKA.
3axon Oma n1J1st TOJTHOM (3aMKHYTOM) 2yieKTpuueckon 1enu. Kopotkoe 3ambikaHueE.

ONEeKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTh
CONIPOTHUBJIEHUSI METAIUIOB OT TEMIIEpATypbl. CBEPXIIPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas 151 pUMECHas MPOBOJIUMOCTh
MoJIynpoBoAHUKOB. CBoiicTBa Pp—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DJIEKTpUUECKHl TOK B razax. CamMOCTOSITEJIbHBII M HECAaMOCTOATEIbHBIN
pa3psan. Monuus. [Lazma.

TexHndeckrue YCTpPOWCTBA H IMPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, DJIEKTPOHArpEBaTEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIM JTHO/I,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN TNO/, TAIbBAHUKA.



Llemoncmpayuu

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TMIOTIEPEYHOT0 CEUCHHS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wm3MepeHHe DSIIEKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJUMOCTb BO31yXaA.

OaHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomul 3yuenue

CMEIIAHHOTO COCIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
YYETOM COEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nowsmus, CBS3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUWA: SIBJICHWE, Hay4HbI (akT, TUMOTe3a, (u3NyUecKas BEIWYWHA, 3aKOH,
TeOopusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepoosa, ux rpa¢uku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEaayuH, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAacCa, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJ, KUIAKOCTEU H
razoB, S3JIEKTPUYECKHE CBOMCTBA METAJIOB, DJEKTPOJUTHYECKAs IUCCOIMALINS,
rajbBaHHKaA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWe IBWKEHUN C HMCIOJIB30BAHHMEM MEXaHHU3MOB,
YYET TpEeHUsI B TEXHHKE, MOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPaHEHHS
UMITyJIbCa B TEXHHKE (pakera, BOJAOMET W JPYyrHe), JABUTaTellb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU



MOJTYYEHHUS] COBPEMEHHBIX MAaTEpHATIOB, B TOM YHUCJIE HAaHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJIEHHUE DJIEKTPOnprOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. daekTpoguHaMuka

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWThl.  B3anMOAECHCTBHME  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mosie. BekTop MarHuTHOW uWHAYKUuU. [IpuHOMn cyneprno3unuu
MAarHATHBIX NOJIeW. JIMHMKM MarHuTHOM WHAYKIMHM. KapThHa JMHWM MarHUTHOM
UHAYKLUY TI0JIS TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIE TPOBOJHMKA ¢ TOKOM. KapThHa nuMHMII WHIyKOWAA
MAarHUTHOTO MOJIS JUIMHHOTO MPSMOr0 NHPOBOAHMKA W 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumonencTere npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBJICHUE.

Cuna Jlopenua, €€ Moayip 1 HarpasieHue. J[BUKEHUE 3apsyKEHHON YacTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
UHAYKOUU. OJEKTPOABMKYIIAS CHJA MHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe Iose. OJIEKTPOABHXKYILIAs CHJIa MHAYKUUNA B
IPOBOJHUKE, IBIKYIIEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTE.  fIBIIEHME CAMOMHIYKLIMH. OJEKTPOIABIKYINAS  CHIIA
CaMOMHIYKIIMH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKue yCTpOWCTBA M MNPAKTHYECKOE IPUMEHEHHUE: ITOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHMUTHI, AJIEKTPOJBUraTElb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHL], UHIyKIIHOHHAs [1E€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TIOJISL.

BzaumopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.



JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOABUKYIICH CHJIbI MHIYKIIMU OT CKOPOCTU HU3MEHECHUS
MarHuTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenuve

MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

HUccnenoBanne HAEMCTBUS TOCTOSHHOIO MAarHuTa HAa PaMKy C TOKOM.

HccnenoBanre sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEDAHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
I"apmonnyeckue konedanus. Ilepuoxa, yactora, ammuTyga M Qa3za KojgeOaHHI.
[IpyXuHHBIA MasTHUK. MaTeMaTUYECKUM MASTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaAHUSX.

Konebatenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOjeOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHussMH. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxarlux KojleOaHUAX. BbIHYX /I€HHbIE MEXaHUYECKHUE
kosiebanus. Pezonanc. BoIiHykA€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennpli TOK. CHHYyCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYECHHE CWIBI TOKa MU
HaIpsKEHUS.

Tpanchopmarop. ITpousBoacTBo, nepenaya U MOTPEOJICHUE IIEKTPUUECKON
SHEPrur. DKOJIOTMUECKUE PUCKU MPHU MPOU3BOJACTBE 3eKTposHepruu. KynbTypa
MCIIOJIb30BAHUS IEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA M IIPAKTUUYECKOE INPUMEHEHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOaTeNbHOW CHUCTEMbl (TPYXUHHBIM WIH
MaTE€MaTUYECKUNA MASITHUK).

HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.



OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISt
AJEKTPOMArHUTHBIX KOJICOaAHUHN.

Pe3oHaHc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJICOAHWW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccrnenoBanre NEPEMEHHOIO TOKa B LENM U3 IOCIEAOBATEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBus pacnpocTtpaneHus. Ilepuoa. CkopocThb
pacrpoCcTpaHEHUs U JIJIMHA BOJHEL. [lonepednbie U MpoAO0JIbHBIE BOJIHBI.
Nutepdepenius u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3JIYyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aunmMHas opuentamus BektopoB E, B, V B anektpomarnutHoil BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKE€HUE, MPEJIOMJICHUE, MOJspU3anus, Tudpaxuus,
unrepdepeniusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J1€KTPOMarHUTHBIX BOJH. [[prMeHEeHHE 3IEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAKOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTUKA B TEXHUKE W MEIOULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEeHNE MOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

HabGmonenune nuatepdepeHunn 1 1ugppakiny MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U
4acTOTOM KOJeOaHUI.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
MpesioMJIeHUE, MOoJspu3aus, Tudpakius, UHTepdepeH .

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsmMonuHENWHOE pacIpoOCTpaHEHHUE CBETa B
OHOpOAHOM cpene. JIyd cBera. ToueyHbI HICTOUHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKA3aTelb
npenomieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yroJ nmojaisoro
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CroxxHbIil cocTaB Oenoro cBeta. LIBerT.

Cobuparoriue 51 paccenBarOIe  JIMH3BI. Tonxkas JMH3A.
DOKYCHOE pacCTOSHUE U ONTHUYECKAS CHJIa TOHKOM JuH3bI. [locTpoeHune
M300paKEHHUI B COOMPAIOITNX U PACCEUBAIOIINX JIMH3aX. DOpMysia TOHKOU JTUH3HI.
VBenuueHue, JjaBaeMoe JIUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. UnTepdepenus cera. KorepeHTHbIE HCTOUHUKH.
VYcaoBus HaOMIOCHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpaxus ceeta. AudpakironHas peméTka. Y caoBre HaO0IeHus
[JIABHBIX ~ MaKCUMYyMOB Opy MaJeHUH  MOHOXPOMAaTUYECKOIO  CBETa
Ha TU(PPaAKIMOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHrYecKue yCTpocTBa U MPAKTUYECKOE IPUMEHEHUE: OUKH, JIyIa,
doToarnmapat, NpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCTpaHEHUE, OTPAKEHHUE U MPETOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. MoJiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

HaGmronenune natepdepeHinm crera.

Hab6monenune nudpaxiuu ceera. Habmonenue

JUCIIEPCUH CBETA.

[Tomy4yenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKH.

Hab6nronenue nonsipu3anuu CBETA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne nokaszaTesnst MpeJoMIICHUs CTEKIIA.

HccnenoBanre CBOMCTB N300payKeHU B JTMH3AX.

HabGmronenne nucrnepcuu cBera.



Pa3znen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH

I'panuisl  OPUMEHMMOCTH — Kiaccuyeckol — mexaHuku.  Iloctynatel
CHELMAIBHOM TEOpUN OTHOCUTENIBHOCTH: NHBAPUAHTHOCTh MOTYJIS CKOPOCTH CBETA
B BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpAaLICHHE
JUTHHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchbl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbI. DHEPrus
HOKOA.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. Gopmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPIrUs
U UMITYJIbC (POTOHA.

OTtkpoiTue u uccnegoBanue poroddpdexra. Onbithl A. I'. CTosieToBa. 3aK0OHBI
dotorddexra. YpaBuenue OiHmTertHa s hoTodPdekra. «KpacHas rpanuiiay
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckre yCTPOMCTBA M TMPAKTHUYECKOE MpUMEHEHHe: (OTOIIEMEHT,
dboToMATUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuo o -4acTHII.
[Lmanerapuas monenbs aroma. Iloctymatel bopa. M3nyueHne u mOTIIOLIEHUE
(GOTOHOB mMpU mMepexojie aToMa C OJHOTO YPOBHSI DSHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHOoBBIE cBoOVicTBa yacTull. Bonnel ne bpoimnsa. KopnyckynspHo-BoIHOBOM
Ty aJiu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.



HabGmnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTHI, JIOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE

panuoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHutro  cocrasa
pasnoaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus.
BinsiHME pagoaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas moxens simpa ['eitzenGepra—
NBanenko. 3apsz sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
I"'amman3nydenue. 3aKOH paJlMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sqipe. SAnepHbie cuibl. Jlegext macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosinepusiii cunte3. [IpoOiaeMbl W MEPCHEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHble B3auMoeicTBUs. EQMHCTBO (pr3nuecKoil KapTUHBI MHpa.

TexHuyeckue yCTpoMCTBA M IPAKTHYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHas boMoa.

Jlemoncmpayuu
Cu€TYrK NOHU3UPYIOIINX YACTHII.
Yuenuuecxuii 9KCnepumenm, J1abopamopHble pabomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUH U ACTPOPUIMKH

DTarnsbl pa3BUTUS acTpoOHOMUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3qus, sSipkue 3BE3/BI, IUIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHila U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpaJlbHbIA KJlacC —
CBETUMOCTB». 3BE3NBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW MOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpoeHue
3B€31. COBpEMEHHBIEC TPEJICTABICHUSI O MPOUCXOKIACHUU U 3Boonnn CoyHIA U
3BE31. DTambl )KU3HU 3BE3 .



Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CosiHLIA B
lNamaktrke. Tunsl ramakTuk. Pagunoranaktuku v kBa3apbl. YEpHBIE ABIPBI B AApaX
TaJaKTHK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa66ia. Paz0eranue rajiakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIyUECHUE.

Macurabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnapie mpoOaeMbl aCTPOHOMHM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl ONPEICIICHUS TTOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEpHOro MOTyIIapHs U IPKUE 3BE3/bL.

Habmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHUU B HIKOHOMHUYECKOH, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HKU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, pOib (GU3UUECKON Teopuu
B (GOpPMHpPOBAaHUU TPEACTABICHUM O (PUINYECKON KapTUHE MHpaA, MECTO
(bu3UYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJCTABJIEHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kilacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBI3€M C KypcamMud MaTeMaTHKHU,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHWA: SIBJICHWE, Hay4yHbI (akT, TUMOTEe3a, (Pu3NyUecKkas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YpPAaBHEHUW, TPUTOHOMETPUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M UX IMPOEKLIHUH HA OCH KOOPJAMUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUNA, NPU3HAKK TOJ00US TPEYroJbHUKOB,
ompeIesICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEéMa Tell.

buonoeus: snexTpudeckue SBICHUS B KUBOW TPHUPOJE, KoJeOaTeIbHbBIC
JIBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUSA B )KMBOMW NPUPOJIE, TEUCTBUE
paaualy Ha )KMBbIE OPraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKON PEMIETKH, CHEKTPaIbHBIMI
aHaJIN3.

l'eocpacpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIIETPSICEHUI.



Texnonoeus: NUHUU BJIEKTPOINEpenady, TEeHEpaTop MEPEeMEHHOTO TOKa,
AJIEKTPOJABUTATENb, WHAYKIIMOHHAS TI1€Yb, pajap, PaauONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-medb, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenune ydeOHOTO Tpenmera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIETro
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIEUYUTH JOCTHIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOTO TpeaMeTa « PU3nKay MTOJDKHBI
OTpaXXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIINX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, pacHIMpeHUE >KU3HEHHOTO
OIBITA W OMbITA AEATEIBHOCTA B MPOLECCE PEAIM3alMU OCHOBHBIX HAIIPABJICHUHN
BOCIIUTATEIILHON JCITECILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOU MO3UIIMN 00YUYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUHUCKOTO OOIeCcTBa; NPHUHATHE TPaTUIIMOHHBIX
00IIIeUeIOBEYeCKMX  T'YMAHUCTHUYECKUX U JCMOKPATUYECKUX  IIEHHOCTEH;
FOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX TPAKIAHCKOTO
o011iecTBa, y4aCTBOBAaTh B CaMOYMpaBJICHUU B 00pa30BaTENIbHOW OpraHu3aluu;

YMEHUE B3aMMOAEHCTBOBATH C COLMAIIbHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
uX (QYHKIUSIMH ¥ Ha3HAYCHUEM; TOTOBHOCTh K T'yMaHHUTapHOH W

BOJIOHTEPCKOM  JEATCIIBHOCTH, 2) NATPHOTHYECKOTO

BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA; LICHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM,
JOCTHKEHUAM

POCCUICKHMX YYEHBIX B 00J1aCTH (PU3UKU M TEXHUKHU; 3) TYXOBHO-HPABCTBEHHOTO
BOCHHMTAHMA: C(HQOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO
MOBE/ICHUSA;  CIIOCOOHOCTh OILIEHHWBATh CHUTYalMI0 M NPUHUMATh OCO3HAHHbBIE
pelIeHus, OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEGHHOCTH, B TOM
yuclie B JEATEIbHOCTH YUYEHOIO; OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYUBOTO OYAyIIero; 4) 3¢TeTHYECKOro BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pu3n4eckon Hayke;

5) TpyaoBoro BOCIHMTAHHWSI: HHTEpEC K  pa3iuyHbIM  chepam

npo¢eCCUOHATILHON JIEATEIbHOCTH, B TOM



YHCJIE CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynaywmeil mnpodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3UKK HA IPOTSHKEHUU BCEH )KU3HM; 6)

IKOJIOTMYECKOTr0 BOCIIUTAHMSA

cOpPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPhI, OCO3HAHHE TJI00aTBHOTO
XapakTepa dKOJIOTUICCKHUX MPO0JIeM; TUIAHUPOBAHHUE M OCYIIECTBIICHUE JICHCTBUIN
B OKPYXKaIOIIel cpesie Ha OCHOBE
3HAHHUS [eJleld YCTOWYMBOTO pA3BUTHS YEIOBEUECTBA;  PACIIUPEHHE OIbITa
JESITETBHOCTH YKOJIOTUIECKON HAITPAaBICHHOCTH Ha
OCHOBE MUMEIONINXCS 3HAHUU TI0 (U3UKe; 7)
IHEeHHOCTH HAYYHOTO MO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUsA (PHU3MUECKOM HAyKH; OCO3HAHHWE LEHHOCTH HAay4YHOM
AESITeIbHOCTH, TOTOBHOCTh B TIpolecce U3y4eHUs (U3UKUA OCYIIECTBISTH
IMPOCKTHYIO M UCCIIEI0BATENbCKYIO ACATEIbHOCTh HHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yUeOHbIe AeiicTBUS ba3oBbie
JOruyeckue JeMcTBHA:

CaMOCTOSITETbHO  (hOpMynMpOBaTH U aKTyaJIU3UpoOBaTh  MIPoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPENECIATh IEJIM JICATEIIbHOCTH, 3a/1aBaTh
rapaMeTphbl U KPUTEPUU UX
JOCTUKECHUSA, BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS] B PacCCMATPUBAEMBIX
(¢u3nuecKkux SBIEHUSAX; pa3padaTbiBaTh IUJIAH PEHICHHUS MPOOJeMbl € Y4ETOM
aHaJIM3a UMEIOIINXCS
MaTepuadbHbIX W HEMAaTEpPHAJIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBBI B

JIESTEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEACTBUM NEATEIBHOCTH;  KOOPJAUHUPOBATH U

BBITIOJIHATH PA00TY B YCIIOBUSAX PEATBHOTO,

BUPTYaJIbHOTO M  KOMOWHHUPOBAaHHOTO  B3aWMOJCHCTBUS;,  pa3BUBATh

KPEaTHBHOE MBIIIUICHUE TIPHU PEIICHUH )KM3HCHHBIX TTPOOIICM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHA U METOJIaMHU
(du3ruecKol HayKu;
BJIa/IE€Th HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM NeATEIbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IMYHBIX



METO/JIOB TO3HAHWS; BIAACTh BUIAMHU JCSITEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAaHUA, €r0 HMHTEPIpEeTaIH, MPEeoOpa3OBaHUI0O W TPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX CUTYaIlMsAX, B TOM YHCIE TPH CO3/aHWU YYeOHBIX MPOEKTOB B 00JacTH
(GU3HUKHK; BBIABIATh TPUUYUHHO-CIICICTBCHHBIC CBS3M M aKTyaJIM3UPOBATH 3a1ady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAaXOIUTh apTyMEHTBI JJIA JOKAa3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTESPHH PEIICHUS; aHAIN3HPOBATh
MOJIyYCHHBIC B XOJI€ PCIICHUS 3aJladdl Pe3yJbTaThl, KPUTUUECKH OIICHUBATH WX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MEHEHHWE B HOBBIX YCJIOBHSX; CTaBUTh H
dbopMyIMpOBaTh COOCTBEHHBIC 3a1a91 B 00pa30BaTEIIBHON

JCSATEIPHOCTH, B TOM YHCIE TpU HU3YYeHHH (DU3UKHU; JaBaTh OICHKY HOBBIM

CUTYaIHsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT; YMETh MIEPEHOCUTH 3HAHHUS TI0

(bU3MKe B IPaKTHUECKYIO 00J1acTh
KU3HEICATCITLHOCTH; yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0acTeli; BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC 110 XO0/IbI

U PEILICHUS; CTaBUTh MPOOJIEMBI U 3a]1a4H, JI0ITyCKAIOIINe

JIbTePHATUBHBIC PEIICHHSL.

Pabora c nndopmanmueii:

BJIAJICTh HABBIKAMHU TOJIy4eHHS HHGOpMAUKU (PU3NYECKOTO COoJepKaHUs U3
HMCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATH IIOWCK, aHAJN3,
CHUCTEMATH3ANNI0 W WHTEPIPETAUi0 WH()OpPMAIMK pa3IMYHBIX BUIOB U (opM
IPE/CTaBIICHUS; OIICHUBATh JIOCTOBEPHOCTh HHGPOPMAIINH; UCII0JIb30BaTh
cpencTBa WHMDOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHHW3AIMOHHBIX 3a7a4 C COOJIIOeHHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKU 0€30MIaCHOCTH, TUTUEHBI, PECYpPCOCOepEKEeHHUS,
MIPABOBBIX M ITHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€30MaCHOCTH; CO3/1aBaTh
TEKCThI (PU3UYECKOTO COJIEPXKaHUS B PA3IMUHbBIX (opMaTax C
y4ETOM Ha3zHAYeHUS HHPOPMAIIMH U TIEJIEBON ayAUTOPUH, BEIOUPAsT ONTUMATHHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:
OCYIIECTBJISTh OOIIEHWE Ha ypokax (U3NKK ¥W BO BHE-YpPOYHOU
NEeSATETHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWKTHBIX CHUTyalldd ®  CMST4aTh
KOH(MJIUKTBI; pPa3BEPHYTO H JIOTUYHO W3JIaraTb CBOK TOUYKY 3pCHHUS C
WCITOJIb30BAaHUEM
S3BIKOBBIX CPEJNICTB, TMOHMMATh W KCIOJL30BATh IMPEUMYINECTBA KOMAHIHOW H
VHIMBU1y aJIBHOU
paboThI; BHIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN C yUETOM OOIITUX



MHTEPECOB M BO3MOYKHOCTEH Ka)KOr0 YJ€Ha KOJUIEKTUBA; MPUHUMATh LEIH

COBMECTHOM AEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS MO €€

JOCTUKEHUIO: COCTABJIATh IJIAH AEHUCTBUM, pAaCIpEEeNsATh POJIH C YYETOM MHEHUN

YYaCTHHKOB, 00CYXIaTh PE3yJbTaTbl COBMECTHOW padOTHI; OLIEHUBATH KAYECTBO

CBOET0 BKJIAJIa U KaXKI0T0 YYaCTHUKA KOMaH/bI B

oOIui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM; IMpeJjiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C MMO3ULIMH HOBU3HBI,

OpUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYLIECTBJIATh IO3UTHUBHOE
CTPATErM4eCKOE MOBECHNUE B PA3TUYHBIX

CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe AeicTBUA Camoopranu3anus:
CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBIABISATH NPOOJIEMBI, CTaBUTb WU (POPMYJIHPOBATH
COOCTBEHHBIE 33J]a4M; CAMOCTOSATEIbHO COCTABJAThH IUIAH PEIICHUS PACUETHBIX U
KayeCTBEHHBIX 3a/lad, IUIAH BBIINOJHEHUS MPAKTHUYECKOH paboThl ¢ Y4YETOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHHI; JaBaTh
OLICHKY HOBBIM CHUTYaIUsIM;
pacumMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceOst
OTBETCTBEHHOCTb 32 PELICHHE; OLIEHUBATh IPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIUU B 00J1acTH

(HU3HUKH, TTOCTOSHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
J1aBaTh OIICHKY HOBBIM CHUTYAITUsIM, BHOCUTh KOPPEKTUBHI B ICSITCIIEHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIQJCTh HABBIKAMHM  TIO3HABATENBHOM  pedieKCMH  KaK  OCO3HAHMS
COBEpIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX IMPOIIECCOB, HX PE3YJIbTaTOB U
OCHOBAaHUI;

WCITOJIB30BaTh MPUEMBI PehICKCHH JTSI OLICHKH CUTYaIlUH, BEIOOpa BEPHOTO
PEIICHUS; yMETh OIICHUBATh PUCKU M CBOCBPEMEHHO IMMPUHUMATD PEIICHHS 110 UX
CHUKCHUIO; PUHUMATh MOTHBBI M apTyMEHTBI APYTUX MPH aHAIHM3E PE3yJIbTaTOB
NEeATEIbHOCTH, TPUHUMATh CeOs, MMOHWMas CBOM HEIOCTaTKH W JOCTOMHCTBA;
NPUHUMATh MOTHBBI M apryMEHThl JPYyTHX TP aHaIW3e pPe3yIbTaToB
NeATEILHOCTH; MPU3HABATH CBOE MIPABO U MPABO JPYTHUX Ha OLTHOKH.

B mporiecce MOCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, TIPEATOJIarafo A
c(hOpMUPOBAHHOCTH:



CaMOCO3HaHUSs, BKJIFOUAIOLIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIbHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM AMOLIMOHAIBHON c(ephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryJMpOBaHUs, BKIIIOYAIOLIETO CaMOKOHTPOJIb,
YMEHUE MPUHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEJECHHE, CIOCOOHOCTH
aJIalTHPOBATHCA K SMOIIMOHAIBHBIM M3MEHEHHMSIM M TMPOSBIATH TMOKOCTH, OBITH
OTKpBITBIM HOBOMY; BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOLIEH CTpEeMJIEHHE K
JOCTHKEHHUIO LIEJIM U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE J€HCTBOBATH
MCXOJIA U3 CBOMX BO3MOXHOCTEH; 3MIIATHH, BKIKOYAIOIIEH CIOCOOHOCTh MIOHUMATh
ASMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YYMTBIBaTh €ro IPU OCYIIECTBICHUU
OOLIEHHUSI, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO; COLIMATIbHBIX HABBIKOB,
BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAaBaTh OTHOLLICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATbBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUWA, B TIPAKTUYECKON NEATEIbHOCTH JIIOJEH; YYUTHIBATh TI'PAHULIBI
MPUMEHEHUsI HU3YYECHHbIX (U3UYECKUX MOJENEeW: MaTepualibHas  TOYKa,
MHepLuaabHasl CUCTeMa OTCu€Ta, aOCOJIOTHO TBEPIOE TEJO, WICAIbHBIM Tas,
MOJIEJIA CTPOCHHMS Ta30B, KUAKOCTENM M TBEPHABIX TEJ, TOUEYHBIN JIEKTPUUYECKUN
3aps]l IpH pelieHuu GU3NUeCKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHUE SBJIEHUS (IIPOLECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KWHETUYECKONM TEOPHHM CTPOEHUS BEIECTBA U
ANEKTPOJMHAMUKH:  PABHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEIHOE
JIBUWKEHUE, CBOOOJHOE TMAaJIeHUE TeJl, JBH)KEHHE IO OKPYXHOCTH, HWHEPLHMS,
B3auMoiercTBre Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U
TBEPIBIX TEJ, N3MEHEHHE 00BhEMA TeJ MPHU HarpeBaHUM (OXJIAXKICHHUH), TEIJIOBOE
paBHOBecHE, UCIApEHUE, KOHJACHCAIMs, TUIaBJIC€HUE, KPUCTAJUIM3allusl, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHHMS Tra3a B HM30Ipolleccax,
ANEKTpU3alUus TeJl, B3aUMOJEKWCTBHE 3apsA0B; ONUCBHIBATH MEXaHUYECKOE
JBUKEHUE, UCHOJB3Ys (DU3NUYECKHE BETUUYMHBI: KOOPAUHATA, yTh, IEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHME, Macca TeJla, Cuia, UMITYJIbC Tea, KHHETUYECKas YHEPTHUs,
MOTEHITUATbHAS DHEPrusi, MeXaHu4eckass paboTa, MEXaHUYECKasl MOIIHOCTh; TIPH
OTHMCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCTIOJIB3YEMbIX BEIUYHH,
uxX O0OO3HAUYEeHHUsS] W E€IUHMIIbI, HAXOAUTH (HOPMYJIbI, CBA3BIBAIOLIUE JIAHHYIO



Gu3NUeCKy0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, OIHKCHIBATH W3YYCHHBIC
TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCTIOIB3YS (DU3NUECKUE BEITUUMHBI:
JaBJICHWE Tasza, TeMIlepaTypa, CpeIHss KUHETUYeCKas JHEPTrUsl XaoTHYECKOTO
JBYDKEHUST MOJICKYJ, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPTHs, paboTa raza, KO3QGUIUEHT MOJIE3HOTO IEHCTBUS
TEIJIOBOT'O JBUTATENIS; TIPU ONMMCAHUU MPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYWH, WX OOO3HAUYCHHUS W EIWHUIIBI, HAaXOIUTh (HOpMYyIIHI,
CBS3BIBAIONIUE JIAHHYI0 (M3MYECKYI0 BEJIWYMHY C JPYTHMH BEIMYUHAM;
OTIMCBHIBATh HM3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA W DJICKTPHUYECKHE
SIBJICHUS (TIPOLIECCHI), UCIOIB3YS (PU3MUECKHE BEIUYMHBI: AJICKTPUUYSCKHUIN 3apsi,
ANEKTPUUECKOE TIOJIe, HAPSHDKEHHOCTD MO, TOTSHITAN, PA3HOCTh MOTEHITNAIOB,
MpU  OMHWCAHWHM TIPABWIHBHO TPAKTOBATh (U3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMUsS] W EIUHUIIBI, YKa3bIBaThb (DOPMYIIBI, CBS3BIBAIOIINE
JaHHY!0 (U3UUECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH; aHAJIW3HPOBATh
(bu3HYecKre MPOIECCHl U SBJICHHS, UCIIONB3YS (M3UIECKUE 3aKOHBI M IMPUHITATIBL:
3akoH BcemupHoro Ttsrotenus, |, Il u Il 3akonst HeloTOHA, 3aKOH cOoXpaHEHUs
MEXaHUYECKOM YHEPTryH, 3aKOH COXPAHCHUS HMITYJIbCa, MPUHIMI CYIEPIIO3UITIN
CUJI, TIPUHITUII PaBHOIPABHS HWHEPIMAIBHBIX CHCTEM OTCY€Ta, MOJCKYJISIPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHSI BEIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH
KHHETHYECKOM JHEPTUW  TEIIOBOTO JBIDKEHUS MOJIEKYJI C  aOCONIOTHOM
TEMIIEpAaTypoi, TEpPBBIA  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUS
AJICKTPUYECKOTO 3apsaa, 3akoH KysoHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHUE W yCIOBHs (TPAHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TPUHITUIIBI JCHCTBUS MAIIVH,
npUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3IMyaTh YyCJIOBUS HX 0€301acHOTO
WCIIOJIb30BaHUSI B TOBCEIHEBHOM JKHU3HU; BBITIOJTHATh  OKCIIEPUMEHTHI  T10
UCCIICIOBAHUIO (PU3UUYCCKUX SIBJICHUMN 1

MIPOIIECCOB C HCIIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPECHHH, MPU ITOM
dbopmympoBare mpobjeMy/3agady M TUNOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKECHHOTO O0OpYI0BaHMS, ITPOBOJHUTH ONBIT H
(GbOopMyIMpOBaTh BBIBOJABI, OCYIIECTBIISATH TPSIMbIE W KOCBEHHBIC HW3MEPCHHUSI
(GU3MYECKUX BEIWYWH, NP 3TOM BHIOMpATh ONTHMAJIBHBIA CIIOCOO M3MEPEHUS H
HCIIOJB30BaTh  HM3BECTHBIE METOJbI  OIICHKH IIOTPCIIHOCTCH  HM3MEPECHUH;
MCCJICIOBATh 3aBUCUMOCTH MEXIY (PU3UICCKUMHU BETHIMHAMHU C

UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHpOBaTh PE3yIbTATHl IMOJYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BUJe TaOMUIl U TpaduKoB, MejaTh BBIBOJALI IO PE3yIbTaTaM HWCCIEIOBAHMS;
coOmoiaTh TpaBuia O€30MacHOr0 TpyJda MPH TPOBEICHUM HWCCICAOBAHHWMA B
paMKax yd4eOHOro JKCIEpUMEHTa, Y4E€OHO-HCCIIEIOBATEIbCKON W TMPOEKTHOU



JESITeIbHOCTH C WCIOJB30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U JaOOPATOPHOTO
o0Opy/OBaHus; pellaTh pacy€THbIE 33Jaud C SIBHO 3aJaHHOW (hU3MUECKOMN
MOJIENbI0, HCIOJIb3Ysl (M3MYECKUE 3aKOHbl M IMPHUHIMIIBI, HA OCHOBE aHalu3a
yCIOBUSL 3a7aud BBIOMPATh (U3MYECKYI0 MOJENb, BBIICIATh (DU3HUUECKHE
BEJIMYUHBI U (POPMYJIBI, HEOOXOUMBIEC A €€ pelleHHUs, IPOBOAUTh PacuéThl U
OLICHMBATh PEAJbHOCTh MOJYYEHHOTO 3HAYEHUS (PU3UUECKOW BEIWYMHBI, peIIaTh
Ka4eCTBEHHBIC 3aJa4M: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPECUMBYIO LIETIOYKY
paccy X IeHul C OMOpoi Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUECKHUE
SBJICHMUS;

UCIOJB30BaTh  INpPU  pEIIEHMHM  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTHH JJISl TTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
Y MIPEACTABJICHHS YYeOHOU M HAyYHO-TOMYJISIPHOM MH(OpMaIUK, MOJTyYeHHON U3
Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBATh MOIy4aeMyto UH(pOpMaLHIo;
MIPUBOJANUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPY)KAIOIIET0 MHpa, B PA3BUTHE
TEXHUKA W TEXHOJIOTHI; HMCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3HKE B
MOBCEIHEBHOM JKM3HM il o0ecnedeHuss O€30MacHOCTH MpH OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, JJISi COXPAHEHUS 3/10pOBbS U
COOJII0JIEHUS HOPM 3KOJIOTMYECKOT0 MOBEICHHSI B OKPYXKaIOILEl cpesie; paboTaTh B
IPyIIIE C BBIIOJHEHUEM Pa3IUYHbIX COLHUAIBHBIX POJIEH,

IUIAaHUPOBaTh pPabOTy TIpPyNIbl, PALMOHAIBHO PaCHpelneisaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, al€KBAaTHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIIEHHE PACCMATPUBAEMOM TPOOIEMBI.

K xonmy oOyuenus B 11 kJjiacce mpenMeTHbE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKOU NESATEIBbHOCTH JIOJIEH, LIEIOCTHOCTh U E€IUHCTBO
(¢u3znyeckol KapTHUHBI MHpA; YYUTHIBATh TI'PAHMUIIBI MPUMEHEHHUS HW3YyYEHHBIX
(u3HUECKUX MOJENICH: TOYEUYHBIN SJEKTPUUYECKUN 3apsj, Jyd CBETa, TOUYEUHBIN
UCTOYHUK CBETA, SIIEPHAsl MOJENIb aTOMa, HYKJIIOHHAsE MOJIENIb aTOMHOTO SiIpa MpH
pelieHnr (pU3NYEeCKUX 3ajjayd; paclo3HaBaTh (PU3NYECKUE SBIICHUS (IIPOLIECCHI) U
OOBSCHATh MX Ha OCHOBE 3aKOHOB DJJEKTPOAMHAMMKH M KBAHTOBOW (PHU3UKU:
ANEKTpUYECKass NPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
JNEUCTBUA TOKA, B3aMMOJACHCTBME MArHUTOB, SJEKTPOMArHUTHAs WHIYKIIMS,
JNEUCTBAE MArHUTHOTO NOJII HAa MPOBOJAHUK C TOKOM MW JBWKYIIMWCS 3aps,
AJIIEKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE
CBETa, OTpaXeHHe, MperoMiieHue, uHTepdepeHuns, AMPpakuus U MoJasIpu3anus
cBeTa, Aucnepcus cBera, ¢gotoanekTpudeckuil 3ddext (Ppororddekt), cBeToBOE



JaBJICHUE, BOZHUKHOBEHUE JIMHEHMYATOTO CIEKTPa aToMa BOJOPOJIa, €CTECTBCHHAS
U MCKYCCTBEHHAs PaJlMOAKTHUBHOCTb; OINUCHIBATh M3YUYEHHBbIE CBOMCTBA BEILECTBA
(37IeKTpUYeCKre, MarHUTHBIE, ONTHUYECKUE, DJIIEKTPUUECKYI0 MPOBOAUMOCTD
pPa3JIMUHBIX CpEl) W DIIEKTPOMArHUTHBIC SBJICHUS (MPOLECCHI), HCIOIB3YS
du3nYecKrue BEIWYUHBI: JJICKTPUYECKUN 3apsji, CHJIa TOKa, JJICKTPUUECKOE
HampsDKEHUE,  AJIEKTPUYECKOE  CONMPOTHBIICEHHWE,  PAa3HOCTh  IMOTEHIUAJIOB,
ANEKTPOJBIDKYINAs Ccwuia, paboTa TOKAa, WHIYKIHWS MArHATHOTO TIOJISA, CHJa
Awmrmepa, cuna JlopeHIa, HHIYKTUBHOCTh KATYIIIKW, SHEPTHS IJICKTPUIECKOTO U
MarHUTHOTO TMOJIeH, MepHoJl U 4YacToTa KoJeOaHUl B KoJeOATEIbHOM KOHTYpE,
3apsAll ¥ CWJIa TOKa B MPOIECCE TaPMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHUH,
(GOKyCHOE pacCTOSHWE W ONTHYECKas CWja JIMH3BI, TPU OINHWCAHUU TPABWIHHO
TPaKTOBaTh (DU3UYECKUN CMBICT HCIIOIB3YEMBbIX BEIWYWH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYUHY C
JIPYTUMU BEJIMYUHAMH,

ONMKMCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOIb3YS
¢u3nYecKrue BEIMYHUHBI: CKOPOCTHh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUsI U UMIYJbC (POTOHA, IEPUOJI TIOJTypaciaia, SHEPTHs CBSI3U
aTOMHBIX SJIep, TNpPU OINKUCAHUMU TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
HCITOJIB3YEMBIX BEJIMYWH, UX OOO3HAUYCHHWS W EIUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JaHHYI0 (PU3NUECKYI0 BEIWYMHY C JPYTUMU BEJIWYHWHAMH,
BBIUKCIIATh 3HAYCHUE (DU3MYECKOM BEIMYMHBI; AHAIM3UPOBATH (PU3NUYECKHE
IIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3MYecKre 3aKOHBI M MPUHIMIBL 3aKOH OMa,
3aKOHBI TIOCIICIOBATEIIFHOTO W TApaJICIBHOTO COCIWHECHHSI MTPOBOIHUKOB, 3aKOH
Jxoyns—Jlennia, 3aKOH SJEKTPOMArHUTHON WHAYKITUH, 3aKOH MPSMOJMHEHHOTO
pactpocTpaHEHUsl CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS CBETA,
ypaBHeHHe OuHITEeHA 15 GoTodDdeKTa, 3aKOH COXpaHEHUS HHEPTUHU, 3aKOH
COXpaHEHUs WMIYJbCa, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHUsI MacCOBOT'0 YKCIIA, IOCTYJIaThl bopa, 3aK0H paMOaKTHBHOTO pacrajia,
IpU TOM Pa3InyaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPDOKEHUE U yCJIOBUs (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH; OIPEACISThH
HaIpaBJIeHUE BEKTOPA MHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUKA

C TOKOM, CHJTIbI AMriepa 1 cuiibl JIopeHIia; CTpOUTh M OMUCHIBATH U300paKCHUE,
CO3/71aBa€MO€ TUIOCKUM 3€PKaJIOM,

TOHKOH JIMH30M; BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3UICCKUX
SIBIICHUW U

MPOIIECCOB C HCIOIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUI: MPU HTOM
dbopMmynupoBath mpobiieMy/3aadyy ¢ TUIOTE3y Y4YeOHOTO JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY M3 TMPEUIOKEHHOTO OOOPYIOBaHUSA, IMPOBOJIUTH OMBIT H
(GOpMyIMpOBaTh BBIBOABI, OCYIIECTBIISATH TPSIMbIE W KOCBEHHBIC HW3MEPCHHUSI



(¢u3nyecKux BETUYMH, MPU 3TOM BBIOMPATh ONTHUMANBHBIN CIIOCOO U3MEpPEHUs U
UCIIOJI30BaTh  M3BECTHBIE  METOABl OLEHKH IIOTPEIIHOCTEH  HM3MEPECHMI;
UCCIIEZIOBaTh 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEpPEHUIl: MpH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BUAE TaOIUIl U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yjIbTaTaM UCCIIEN0BaHUs; cOOM0AaTh paBuia 0€301acHOro
TpyZla TNpU MPOBEACHUM HCCIENOBAHUA B paMKax y4eOHOTO 3KCIEPHUMEHTA,
y4eOHO-UCCIIEI0BATEIbCKOM W TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIAOOPAaTOPHOro 000pYAOBAHUS; pellaTh pacuéTHhIE
3aJ1a4M C SBHO 3aJJaHHOU (PU3MUECKON MOJIENbIO, UCIIONb3Ysl PU3NUECKUE 3aKOHBI U
MPUHIIMUIIBI, HA OCHOBE aHalIM3a YCJOBHS 33/1a4d BHIOMPATh (PU3UUECKYIO MOJEIb,
BBIJICIISITh (PU3MUYECKHE BEIMYMHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pelieHus,
IIPOBOJUTL pAacu€Tbl M OLEHMBATh pPEAJIBHOCTb IOJYYECHHOIO 3HAYECHUS
(u3nyecKoil BEIWYUHBI; pellaTh Ka4eCTBEHHBIE 33Jaud: BBHICTPAaWBATh JIOTUYECKH
HETPOTUBOPEYMBYIO LEMOYKY PACCYXKIAEHUW C ONOPOM HAa W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIONB30BaTh  INpPU  pEIIeHMHd  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y MIPEACTABJICHHS Y4eOHOM M HAYYHO-TIOMYJISIPHOM MH(OpMaIUu, NOJTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTUUECKH AHAJIM3UPOBATH MOJTYyYaEMYI0 HH(POPMAILIHIO;
OOBSCHATh NMPHUHLMIIBI JAEUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCJIOBUS KX O€30MACHOTO HCIOJB30BaHUS B TOBCEIHEBHOM >KHU3HH,
MPUBOANTH MPUMEPHI BKIIAJla POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH M TEXHOJOIHH; HCHOJb30BaTh TEOPETHUYECKHWE 3HAHUS MO (PU3UKE B
MOBCEIHCBHOM KU3HM IS OOECIeUCHHsT OE30MacHOCTH MpH OOpalieHuu ¢
npudopaMu M TEXHUYECKUMH YCTPOMCTBAMHM, MJII COXPAHEHHUS 3JI0pPOBbS H
COOJII0/IEHNS HOPM 3KOJIOTMYECKOr0 TTOBEICHUS B OKPY KaloIlIel cpefie; padoTaTth B
Ipynne ¢ BBIMNOJIHEHUEM DPAa3IMYHBIX COLUMAIbHBIX POJEH, MIaHUpPOBaTh padbOTy
IpyNIbl, palMOHAIBHO PACHpPEessATh 00s13aHHOCTU U IJIAHUPOBATH ACSITEIbHOCTD
B HECTAHJIApPTHBIX CHUTyalUWsX, aJcKBaTHO OLEHHUBATh BKJIAJA KaXKIOrO U3
Y4aCTHUKOB T'PYMIIbI B pELICHHE pacCMaTpUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (ungposeie)
Ne n/m o0pa3oBaTte/ibHbIE
NPOrpamMMbl Konrtpousnsie | IIpakTnueckue
Bcero pecypchbl
padoThI padoThI
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bubmnoreka IIOK
11 ®u3KKa U METO/Ibl HAYYHOT'O IIO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bu6nuorexa [IOK
2.2 Hunamuka ! https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXpaHEHUsS! B MEXaHUKE 6 1 1 hitps://m.edso0.ru/7f41bf72
Hroro mo pazneny 18

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnuotexa [JOK
3.1 TEOpUHU 9 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
3.2 OcHOBbI TepMOAMHAMAKY 10 https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSIHUSI BEIIECTBA. but6mmoreka [IOK
3.3 ®dazoBble IEPEXObI 5 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [IOK
41 OlleKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosIHHBIN dIEKTpUYECKUN TOK. TOKHU B bu6muoreka [JOK
4.2 Pa3JIMYHBIX Cpenax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (unppoesre)
Ne i/ oOpa3oBaTe/ibHbIE
NPOrpamMMbl KonrtpoJubnsie | IIpakTnueckue
Bcero pecypchl
padoThI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
MarnuTHoe nosie. DIeKTPOMarHuTHas bubnnoreka [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJTHBI
MexaHn4YeCcKHe U dJIEKTPOMArHUTHBIE bubnnorexka [JOK
2.1 KoJIeOaHus 9 1 https://m.edso00.ru/7f41c97¢c
MexaHn4ecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Omruka 10 3 https://m.eds00.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
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OCHOBBI CIEUATIBHON TEOpUH bu6mmoreka [IOK
3.1 OTHOCHUTEJILHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
5 bu6mmorexa [IOK
4.1 IeEMEHTHI KBAHTOBOU OITHUKHU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenne aToma 4 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE /PO 5 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 hitps://m.edsoo.ru/7f41c97¢
Htoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE
bubnuotexa
4 HOK

6.1 O6o0m1aro1iee NTOBTOPEHHE

https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne T Jata uudposbie
eMa ypoka
/i Mayp B Kontpoabhsie | IIpakTudeckue | psyuenns o0pasoBate/bHbIe
cero
padoThI padoThI pecypebt
®usuka —  HAyKa O
1 npupozae. Hayunsle meTozsl 1 bubnmnoreka [HOK
MO3HAHUS OKPY’KaroLLEro https://m.edsoo.ru/ff0c32e2
Mupa
Ponrb u  wmecro  Qu3uku B
OpPMUPOBAHUU COBPEMEHHOU
2 I?aquOI;I KApTUHBI 151)1/1 a B 1 bubmorexa LOK
Y P pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESTEILHOCTH
mojen
Mexanuueckoe JIBUKCHHUE.
OTHOCHUTENBHOCTE ~ MEXAHUYECKOIO Bu6miorexa IIOK
3 1
ABHKCHUAL. Ilepememenme, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE NPSIMOJIMHEWHOE bu6muoreka [JOK
4 NBIDKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubmuortexa [IOK
5 JBHKCHUE 1 https://m.edsoo.ru/ff0c372e
CBobOomHoe  mageHue. Y CKOPEHHE bubnuotexa [JOK
6 ¢BOOOIHOTO ITaIEHNUSA 1 https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BU>XEHUE.

7 JIBHKeHKE MaTEPUAIBLHOM TOUKH I10 Bubmmorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunin oTHocuTenpHOCTH ["anues. but6mmoreka [IOK
HNHuepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca Tena. Cwuna. IlpuHumn

9 CyHeprno3uiuu cui. Bropoi 3akoH bubnnoreka [JOK
Hrerotona o MaTepUaIbHOMN https://m.edsoo.ru/ffOc3be8
TOYKH
Tpernii 3akoH HproToHa 111 Bu6mmoteka [JOK

10 MaTEepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMUPHOTO  TATOTEHUS.

11 Cuna TSDKECTH. ITepBas bubnmoreka [IOK
KOCMHYECKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cwua ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHt TpeHus.

13 Cuuta CONPOTHBIICHUS TIPU JIBUKCHHH Bubnmoreka [IOK
TeJa B KMIKOCTH HITH rase https://m.edsoo.ru/ff0c3f76
[TocTymarenbHOE U BpamiaTeabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. Bu6moreka [[OK

MowmenT cuirsl. ITnedo cunel. YceinoBus
paBHOBECHSI TBEPAOTO TENIA

https://m.edsoo.ru/ff0c41a6
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15

MMiyneCc  MarepuanbHOM TOYKH,
CUCTEMBbl MaTEPUAIBHBIX TOYEK.
HNmnynbsc CHUJIBI. 3aKoH
COXpaHEHUs UMITYJIbCA.
PeakTtuBHOE NBM>KEHNE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTE CHJIBL.

Kunernueckas SHEprus
MaTepuaibHOW Touku. Teopema 00
W3MEHEHUU KHUHETUYECKOW YHEPTUN

bubmunoreka IIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanpHas 3HEPrUsl.

bubmnoreka IIOK

[ToreHnuanbHass SHEPrus  ymnpyro
nepopMHUpPOBaHHON MIPYKUHBI.
[ToreHunanpHast ~ »Heprus  Tela
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHBIE U HEMIOTEHIUAJIBHBIE
cuiibl. CBs3b paboThI
HENOTEHUMAJIBHBIX CUJI C U3MEHEHUEM
MEXAHUYECKOM JHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

bu6anoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopartopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CHUIIBI
c U3MEHEHHUEM MEXaHUYeCKOM
SHEpPIruu Tela  Ha  IpuUMepe
pacTsKEHUS. PE3HHOBOTO XKI'yTa
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20

KontponsHast pabGora mo Teme
«Kunemaruka. Jnnamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHbIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKOH TEOPHH.
bpoynoBckoe npmxkenue. uddys3us

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKHAKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyn. Konuuectso
BemectBa. [locTtostHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa

u e€ u3Mmepenue. lllkana remneparyp
Lenbcus

25

Wneansusiii raz3 B MKT. OcHoBHoe
ypaBueHue MKT

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHass — Temmeparypa  Kak
Mepa cpeaHen KUHETHYECKON
DHEPrUM  JBUXKEHHS  MOJIEKYIL.
YpaBHeHue

MenneneeBa-Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI
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JlaGopaTtopHnas pabota

«HccnenoBanue 3aBUCUMOCTH

28 MEXIy IapaMeTpaMu  COCTOSIHUS
pa3pexKEHHOT0 ra3ay
H3omponecchl B UACaIbHOM Ta3e U UX bubmmoreka [JOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOJIMHAMUYECKOUN CUCTEMBI U
crocoObl e€ n3menenus. Koiamuectro BuGnorexa [TOK

30
TEMJIOTHI 1 paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIusi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bubanoreka LIOK

31 Bunbl Tennonepenain https://m.edso0.ru/ff0c5¢c36
VYaenbHas TEMIOEMKOCTh BEIIECTBA.

30 KonnuectBo TETUIOTHI npu bubnuoteka [JOK
TemIonepeaye. AnmnabaTHBIA https://m.edsoo.ru/ff0c5c36
porecc
[IepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubmuorexa [IOK

33 IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 npupoze. Bropoii 3akon butmmorexa IIOK
TePMOMHAMHKH https://m.edsoo.ru/ff0c6230

25 [Ipunuun pevictus u KII TrermnoBoit bubnunoreka LIOK

MallluHbI

https://m.edsoo.ru/ff0c600a
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Huxn Kapno u ero KIIJ]

DKOJOru4YecKue MpoOIeMbl

37 TEIUIOPHEPTETUKU
O6o6mmarmuil ypok «MoJeKkyspHas bubmmoreka [JOK

38 ¢dusnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KoHnTpomapHas padboTa mo Teme

39 «Mounexynsipaas ¢puznuka. OCHOBBI Bubnmorexa [IOK
TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHICHCALIMSL. bubnuoreka [IOK

40 Hcnapenue u KUreHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEJIbHAS

41 BJIQXKHOCTh BO3yXa. HachleHHBIN bubmiorexa IOK
map https://m.edsoo.ru/ff0c64d8
Teépmoe temo. Kpucramimueckue u
aMmopQHbIe Tena. AHU30TpONHUA

42 CBOICTB KPUCTAJLUIOB. Kunkue bubmmorexa TIOK

https://m.edsoo.ru/ff0c65f0

KPHCTaJUIBL. CoBpemeHHbIE
MaTepHrabl
[MnaBneHue U KpUCTATUTH3AIIHSL.

43 V nenpHAs TEIIOTA TUIABICHHSL. bubmorexa TIOK
Cy6mumaras https://m.edsoo.ru/ff0c6708

but6mmorekxa [IOK
44 YpaBHEHHE TEIUTOBOTO OaslaHca

https://m.edsoo.ru/ff0c6820
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DJIeKTpHU3anus Tell.

45 DnexTpudeckuii 3apsia. JlBa Buaa Bubmuorexa LIOK
IEKTPHYECKUX 3apSIOB https://m.edsoo.ru/ff0c6bcc
[TpoBoHMKY, TUDIICKTPUKA u

46 TOJIYTIPOBO/IHHUKH. 3aKkoH Bubnmoreka [IOK
COXPaHEHHs SIEKTPUUECKOTO 3apsa https://m.edsoo.ru/ff0c6bce
B3aumoneiictBue 3apsnoB. 3akoH

47 Kynona. Toueunsrit Bubmiorexa [TOK
IEKTPUUECKHH 3apsiL https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 31EKTPUYECKOTO

18 nosst. [TpuHIMn cynelvonosnunn BuGmorexa [IOK
9JEKTPUIECKNX 1OJIeH. JInHuu https:/m.edso0.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabora cui

49 AIEKTPOCTATUYECKOTO OJISL. bubnmnoreka [JOK
ITorenuman. PasHocth https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[IpoBOAHMKU U AUDIEKTPUKU B

50 AIEKTPOCTATUYECKOM noJie. bubmmoreka [JOK
Jwuanektpuyeckast https://m.edsoo.ru/ff0c7018
IPOHHIIAEMOCTh

) bubnunotexa LIOK

51 InexTpoémKocTh. Konaencatop https://m.eds00.ru/ff0c7126
DIeKTPOEMKOCTb MIIOCKOTO

52 KOH/ICHCATOpa. DHEPIusl 3apsHKSHHOTO bubmiorexa [OK

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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53

JlaGopaTopHas pabora '"H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpyHIMn  JOEHCTBUSL W TIPUMEHEHHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara,  CTpyWHOro  TpPHHTeEpa.
DINIeKTpOCTaTUYECKas 3alIHTa.
3a3emileHne AIeKTPOIprUOOpPOB

55

OJEKTPUUYECKUIT TOK, YCJIOBHUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna  Toka.  Hanpskenue.
Conporusnenue. 3akoH Owma

JUTSL y4acTKa [eTH

56

[TocnenoBarenbHOE, napajuiesibHOe,
CMEIIaHHOE COeIMHEHHE
npoBoHUKOB. JlaGopaTtopHas pabota

«I/IsyquHe CMCIIaHHOT'O COCIMHCHUA

PE3HCTOPOBY

bu6anoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHETO COIIPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITY4YKOB

61

[TosrynpoBOIHUKH, UX COOCTBEHHasl U
pUMecHas IpoBoAUMOCTb. CBOMCTBa
p—n-nepexona.
[ToynnpoBOTHUKOBBIE

bubmnoreka IIOK
https://m.edsoo.ru/ffOc84ae

npuOopbI

62

ONEKTpUYECKUH TOK B pacTBOpax H
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS] JUCCOLMALINS.
DnexTponaun3

bubanoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

ONEeKTpUYECKUl  TOK B rasax.
CaMocToSTeTbHBIN n
HECAMOCTOSITEILHBIN pasps.
Monnus.

ITimazma

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

DJIeKTpUIecKue MPUOOPHI U
YCTPOMCTBA U UX IPAKTUYECKOEC
npuMeHeHue. [IpaBuia TeXHUKU
0€30I1aCHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc
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O6o06maromuii ypok

bubnunorexa LIOK

65 ((gﬂeKTpoﬂHHaMHKa» 1 https://m.edsoo.ru/ff0c88be
Konrponbnas padora mo reme
66 ((3JI€KTpOCTaTEIKa. [TocTosiHHBII . . Bu6mmotexa [IOK
BNIEKTPUYECKUH TOK. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpPEeaax»
Pe3epBHbIit YPOK. KonTponbHas bubnuoreka [IOK
67 pabora 1o Teme "DIeKTpoIMHaMHUKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O600maromui ypok bubnmnoreka [HOK
68 o remam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 3 8
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTta uudpposbIe
w/m Tema ypoka Beero KonTtpoubnbie | IlpakTnueckue H3yueHus o0pa3oBaTe/bHbIE
padoThI padoTbI pecypcnl
[TocTossHHBIE MATHUTHI M UX
1 B3auMoJieicTBre. MarHUTHOE MOJIE. . Bubnuoreka [IOK

Bektop MarHuTHOM HHAYKUWA. JIMHUM
MarHUTHOW UHIYKIIMA

https://m.edsoo.ru/ff0c9778
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MarHuTHoe T1OJIie  NPOBOJHUKA
ToKOM. OnBIT DpcTeaa.

BzaumopericTBue mpoBOAHUKOB C
TOKOM

C

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopnast pabora «3yuenue
MAarauMTHOIO ITOJIA KaTyllIKH C TOKOM>»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

I[eﬁCTBHe MAar"HuTHOTI O I10J14 Ha

MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabora
«HccnenoBanne neicTBUSA
MIOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBMEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cua Jlopenna. PaGota cutbt
Jlopenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas HHAYKIws. [ToTok
BekTOpa MarHuTHOM nHAyKIuu. IJC

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papanes

JlaGopaTopHas pabota
«Hccnenosanue SIBJICHUS
3JIEKTPOMAarHMTHOU

WHITYKITAW

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cal50
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NHnyKTUBHOCTD. SIBIICHUE
camouHaykuuu. IJ1C caMOMHIYKIHH.
DHeprusi MarHuTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T10JIe

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

TexHuueckue yCTpolcTBa U HX
MPUMEHEHHUE: TTOCTOSHHbIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUraTEelb, YCKOPHUTENIH
AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

O6obmaromuit  ypok  «MaraurHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS»

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

11

Koutponbnas  pabora 1o  Teme
«MaruutHoe 1oiJe.
3H€KTpOMaFHI/ITHa$[ I/IH}IyKIII/IS{»

bu6anoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIE MEXaHMUYECKHUE
KoJIeOaHwusl.
I'apmonunueckue

Kosie0aHusl. YpaBHeHue
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHeprun

bu6anoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH M Macchl Ipy3a»
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14

Kone6arenbHbrit KOHTYD.
CBoOO1HBIE AJIEKTPOMArHUTHBIE
KoyieOaHus B uaeaIbHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHSA
MEKTY MEXaHUYECKUMHU u
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0JIe0aTeIIbHOM KOHTYPE

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBinenne 0  3aTyXaroIIMX
KOJICOAHUSX. BoinyxeHHbIe
MEXaHUYECKUE Kose0aHusl.
Pe3onanc. BeIHyX1€HHBIE
AIIEKTPOMarHuTHbIE KOeOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHsbIi ToK. CHHYCOMIAIBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JIEHCTBYIOLLEE 3HAUEHHUE CUJIBI TOKA U
HaIpsHKEHUs

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.

[IpousBoacTBO, mepenava u
noTpeOieHne  ANIEKTPHUYECKON
SHEpPIruu

19

VYerpoiicTBo " MIPaKTHYECKOE
pUMEHEHNE AIEKTPUYECKOTO
3BOHKAa, TIE€HepaTopa IE€pPEMEHHOIO
TOKa, TMHUH JIEKTpoIepenad

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
KynbTypa ucnonap3oBanus

ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

21

MexaHWUYeCKHUEe  BOJIHBL,  YCJIOBHUS
pacIpoCTpaHCHHUSI. [Tepuon.
CKopocCTh pacrpoCcTpaHeHUs U JJIMHA
BOJIHBI. HOHGpG‘-IHI)IC U IIPOOOJIbHBIC
BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOcca54

22

3Byk. Ckopocts 3Byka. I'pomkocTb
3ByKa. Beicota ToHa. TemOp 3Byka

bubmuoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa u ckopoctk. [kama
SJICKTPOMArHuTHBIX BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHH paanocCBA3n u
TCIICBUACHUA. Pa3zButue
CpCACTB CBA3H. Pannonokanus

25

Kontponbnas padora «Konebanus u
BOJTHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmMonuHeliHOE  pacnpocTpaHEeHue
CBETa B OJHOPOJIHOM cpere.

ToueuHbIil HICTOYHUK cBeTa. JIyd

cBeTa

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd350
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OtpaxkeHne  CcBeTa.  3aKOHBI
oTpaxkenust cBera. IlocTpoenue

but6mmoreka [IOK

27
M300paxKeHHi B TIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue CBETA. ITonnoe
BHYTPCHHECC OTpaXCHUC. Bubimoreka HOK
28 =
Ilpenenbhbiid yrox HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlaGopaTtopHas pabora «3mepeHue bubnmnoreka [HOK
IIOKAa3aTelIsl IPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzsel. Iloctpoenue u3o0paxeHuit B
30 nua3e. DopMmyTa TOHKOM JTHH3HL. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopatopHass  pabota
31 «HccnenoBanne
CBOWCTB M300pakeHul B
JMH3aX»
Hucnepcus CBeTa. CnoxxHbIi
coctaB  Oemoro  cBera. LIger.
32 JlaGopatopHas pabora
«Habmonenne aucnepcun cBeTay
Wutepdepenmus crera. Audpakis bubnmnoreka [JOK
33 cera. JluppakironHas pemerka https://m.edsoo.ru/ffOced22
24 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoteka [JOK

IHonmapuszanus ceera

https://m.edsoo.ru/ff0cf02e
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OnTuueckre NpudOPHI U yCTPOICTBA U

35 yCIIOBHS UX 0€30MacHOT0 MPUMEHEHUS
['panumbr IPUMEHHUMOCTH

36 KJIaCCUYECKOMH ivlexaHI/IKH. BuGmorexa [TOK
Ioctynatel ~ crenuanbHOH — Teopuu https://m.edso0.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTH

37 OZHOBPEMEHHOCTH. 3amenieHue bubnmorexa [IOK
BpEMEHH 1 COKpALIEHHE [UTHHbI https://m.edsoo.ru/ffOcfa42
OHeprus u VMITYJIbC

38 pensituBUCTCKOW  yacTtuubl. CBs3b bubnmnorexka HOK
MacChl C DHEPrU€d W HMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus MoKost

39 Konrponsnas padora «OnTuka. bu6muoreka [JOK
OCHOBHI CTIEITUATTBHON TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®oronsl. Popmyna Ilnanka. SHeprus bu6muoreka [JOK

40 U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE " HCCIIeJOBaHUE

41 doTosdderra. OnbiTer A. T. brbmorera [IOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonsl Ppororddexra. YpaBHeHHE

42 DitamreitHa 11 GoTodddexTa. Brbmorera [IOK

«Kpacnas rpanuma» porodddexra

https://m.edsoo.ru/ff0d015e
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HaBnenue cera. Onbiter I1. H.

43 JleGeneBa. Xumundeckoe eiicTBrE brbmotexa LIOK
CcReTa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpolcTBa U
MpPaKTUYECKOe  IPUMEHEHUE:
44 ¢dorosnemMeHT,  (QOTOTATUHK,
COJTHEYHasI Oarapes,
CBETOAHMO/T
Pemenue 3amau mo teMe «IJIEMEHTEHI bu6nuorexa [IOK
45 KBAHTOBOM ONTHKM https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI
46 Pesepdopna o paccesHuro o-9actu bubmorexa LOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozenp aroma
bu6nuorexa [IOK
a7 Ioctynartst bopa https://m.edsoo.ru/ffod0afa
Wznyuenue u mornomieHue (HoTOHOB
Ipu MEepexone aromMa ¢  OJIHOTO bu6muoreka [JOK
48 .
YPOBHS DHEpPruu Ha Apyroul. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BosiHOBBIE cBOICTBA YacTHIl. BOTHBI bubnuoteka [JOK

e Bbporins.
KopnyckynsipHOBOITHOBO#M
Jlyaau3M. CrooHTaHHOE u

BBIHY>KACHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE PAAMOAKTUBHOCTHU. OIBITHI
Pesepdopna 1o OIIPEIECIICHUIO
COCTaBa PaJIMOAKTUBHOTO U3TyUYECHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsolicTBa anbda-, Oera-,
raMMau3/IyYeHHUS. Biusaue
paJiOaKTUBHOCTH Ha JKUBBIE
OpraHUu3MbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.

ONEeKTPOHHBIN u ITO3UTPOHHBIN
Oerapacnan. 'aMmma-uziayueHue

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

53

OHeprus CBS3M HYKJIOHOB B Sifpe.
Snepuple  peakuuu.  SAaepHsblil
peaxkTop. [Tpobemsr,
NIEPCIIEKTUBBI, 9KOJIOTHYECKHE
ACIEKTHI AIEPHON IHEPTETUKHU

bu6anoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpBITHE
no3uTpoHa. MeTo 1l HaOIOIeHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHUII.
Kpyruslit cton «®@yH1aMeHTaIbHbIE
B3auMoaeHcTBHUA. ENMHCTBO
(bU3UYECKON KapTUHBI MUPa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro Heba. Co3Be3gus,
spKkre  3BE3IBI,  IUIAHETHI,  HX
Buaumoe aBmwkenne. ComHeuHas
cHCcTEMA
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Conuue. ConHeuHast akTUBHOCTD.
HcTtounuk sHeprun CosHLA U 3BE3]

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOM
10CJIeI0BaTeNbHOCTU. BHyTpeHHEE
cTpoeHnue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKIACHUU U
sBotounu CoJiHLA U 3BE3]T

58

Mieunsii [1yte — nama ["anakTuka.
[Tonoxenune u asmxenue CoJiHLIA
B 'anaktuke. ['anaktuku. YEépunie
JBIPBI B IPAX TaJIAKTUK

59

Bcenennas. Pa3beranue rajgakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe nsnyudeHue.
MeraramakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHU

61

Kontponbnast pabora «DneMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Ponb ¢dusnku
U aCTPOHOMHUU B SKOHOMHUYECKOM,
TEXHOJOTHMYECKOM, COIUaTbHOM U
ITHYECKON cdepax IesTeTbHOCTH
YeJI0BeKa




63

O6obmaromuii ypok. Poib u mecto
(U3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb

buznueckoit TEOpUU B
dbopMUPOBaHUM  TPEJICTaBICHUA O
buznuecKoil kKapTuHe MUpa

65

O6o6maromuii ypok. Mecto
(U3UYECKON KapTUHBI MUpa B 001IIEM
psly COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX NIPEACTABICHUI
0 TpUpPoOe

66

PesepBHbIii ypoK. MaruutHoe mnoie.
ONEeKTpOMarHuTHAasE UHAYKIUS

67

PeszepBHbIil YPOK. OnTuka.
OcHOBBI ~ cHENMABHON  Teopuu
OTHOCHUTEIEHOCTH

68

Pesepnblii ypok. KBanToBas gpusuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

. Ousuka, 10 xmacc/ KacesHoB B.A., OOmecTBo ¢ OrpaHHMYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«IIpocBerienue»

. O®usuka, 11 wmacc/ KacesnoB B.A., OOmecTBo ¢ OrpaHHMYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe od1iecTBo «M31aTenbcTBO

((HpOCBGHIGHI/IC»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

[Iporpamma kypca ¢usuku ans 10—11 kmaccos. bazoBblit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®Pwuzuka. 10 knacc. ba3oBelil ypoBEHb»

1. ®uzuka. 10 xnacc. ba3oBblii  ypoBeHb. YYEOHMK C 3JIEKTPOHHBIM
npuioxeHuem (aBtop B. A. KacbsiHoB).

2. ®usuka. 10 knacc. bazoBelit ypoBeHb. MeToanueckoe nocodue (aBTtop B.
A. KacbsHOB).

3. ®usnka. 10—11 xmaccel. ba3oBsiii ypoBenb. TeTpanas miist 1a00paTOpPHBIX

pabot (aBropsl B. A. KacesiHoB, B. A. KopoBun).

4, ®uzuka. 10—11 xmaccel. ba3oBwiii ypoBeHb. KomruiekT Terpanedt s
KOHTPOJIbHBIX paboT (aBTop B. A. KachsiHoB)



5.

®uzuka. 10 knacc. JAunakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

YMK «®Pwuszuka. 11 kmacc. ba3oBeiil ypoBEHb»

1.

5.

Ouzuka. 11 wmacc. ba3oBelii  ypoBeHb. YUEOHUK C DJIEKTPOHHBIM

npuinoxenueM (aBtop B. A. KacbsHOB).

. ®uzuka. 11 kmacc. ba3zoBbiit ypoBeHb. Meroaunueckoe nocodue (aBrop B.

A. KacbsHOB).

. ®uzuka. 10—11 xnaccel. bazoBbeiii ypoBenb. Terpans st 1abopaTOpHBIX

pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

. ®uzuka. 10—11 xnaccel. bazoBwiii ypoBeHb. Komruiekt Tterpanmein s

KOHTPOJIBHBIX pa0boT (aBTOpsl B. A. Kacesnos, U. B. UrpsioB).

®usuka. 11 knacc. Jlugaktuueckue KapTouku-3aanusi (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

HUHTEPHET

1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaHHMS.

2 http://markx.narod.ru/pic/ - pusuka B mikose.

3 http://festival.1september.ru/articles/ - pectuBanp memaroruueckux uaeh



«OTKpPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit mis yaurenei GU3HKU U UX YIYCHUKOB.

5 http://lwww.physics.ru/ - matepuaiibl o Gpu3nKe.
6 www . ege .edu.ru - madopmarmonssiii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus [{OPoB



