MyHuuunajibHoe Ka3eHHoe 00111e00pa3oBaTe/ibHOE YUpeKIeHue

«boabmeTypbllICKas cpelHsisi 001meo0pa3oBaTeIbHAS K02

ITPUHATA

Ha TI€JJarOTH9eCKOM COBETE
mpoTokoa Ne 3 ot 21.02.2024 r.

PABOYAJ I[TPOTPAMMA

y4eOHOT0 MpeaMera
«Pusuxkan

s 10 - 11 kimaccoB cpeaHero oo1iero oopa3oBaHus
2024 — 2025 y4eOHbIi roj
(C HCITIOJIBb30BAHHUECM O60py,Z[OBaHI/I$I OeHTpa O6pa3OBaHI/I5{ CCTeCTBeHHO'HaquOﬁ u
TEXHOJIOTHUECKON HaHpaBHeHHOCTCﬁ «Touka pOCTa»)

CocraBureib:

PepkkoBa Tatesaua I'eHHanbpeBHa,
yuuTenb PU3NKH,

nepBas KBau(pUKaIMOHHAS KaTeropus

ces10 boabmoit Typsim 2024 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxxke ¢ yudéroM enepaiibHONM pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusl yuyeoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBs3eM (DUBUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM mpenaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, MIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
OpUMeHEeHue (U3NYECKUX 3HAaHWM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTHUKH, TPaHCHOpPTa, OCBOCHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3feioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoes  npuxnaonot uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM T€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (pU3MUecKkue Teopuu ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JAa0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS Yy4YaCTHHUKaMU
o0pa30oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEHW IUIAHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PEUHIEHUIO PACYETHBIX M KAue€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO



3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (HU3UYECKOW MOACIHA IS CUTyallMd MPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OO0OpYMOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YYCHUYECKHX MPAKTHYECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCA K HAYIHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HU3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKWU;

e (opmMupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O poONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTxeHne 3TUX Lene 00ecreuynBaeTCsl pelieHneM CIeIyIoX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUA A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHME CIOCOOOB pEIICHUs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue (GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U TPOBENEHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHI JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE CPEIHEr0 OOLIEro
oOpazoBanus oTBoauTcst 134 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEI0), B

11 kmacce — 66 4acoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

MPAKTUYECKUX PaldOT SABISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BBIOOP

IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI IO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

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

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIBHOM  TOYKHA 10
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBIO ONPEACIEHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenune nBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKU. Tpetnit 3aKkoH HproTOHA 711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. KoadduueHT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  mipykuHbl.  [loTeHIManbHas  dHEpruss Tena  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BONOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIn CTPOCHUs Ta30B, XUIKOCTEH U



TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANBbHOTO Taza. AOCOIIOTHAs TemrepaTypa Kak mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIBHOTIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TTapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U criocoObl € n3meHeHust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AelIbHAs TEMIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonarue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccaMm. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MpUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Terna. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsinoB. IIpOBOJNHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHnun
CYINEPIIO3ULIMUA DJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpuyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIIEKTPUYECKOTO TOKA.



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3axoH Oma 111 OJIHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAst  NPOBOJUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN IHO]], FaIbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHMe
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4YHbIH (pakT, rumores3a, (uanmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboJia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEIIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALM,
raJIbBaHUKA.

l'eoepaghus: BnaxxHOCTB BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOOpkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAaykuuu. [IpuHumn cynepro3uuuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIAU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre mpoOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HalpaBlieHHe. J[BUkeHNEe 3apsSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.



SIBneHne ANEeKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIAYKOUU. OJIEKTPOABIKYLIass Cuila WHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKyLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLUMH. OJIEKTPOJBIKYIIAs  CHJa
CaMOWHIYKLIHH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN SJIEMEHTApHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHIYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€0aAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KoOJieOaHUSI.
["apmonnyeckue konebanms. [lepuon, wacrora, amrmumryna u (asa xoneOaHUI.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJCTBE ANIEKTPO3HEPruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTHYECKUI MasSTHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOr0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus ¢ JuiMHa BOJHBL [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarautHol BosHe. CBoMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpaxius,
unTepdepenius. CKOpocTh dIEKTPOMATHUTHBIX BOJIH.



[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNEeBUACHUSA. Panronokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakind MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBIN MOKa3aTelhb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroimie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosIHME W ONTHYECKash cujla TOHKOM JuH3bl. IlocTpoenue u3oOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UWHTEpP(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpOWCTBA W TMPAKTUUYECKOE MPUMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmydyenue ciexkTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zgea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIBLHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILTEWHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTUs
MTOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMIYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanuiay
dboroaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpONCTBA U MPAKTUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsr
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES sep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3HUuecKoi KapTUHBI MUPA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckui sxcnepumenm, nabopamopusie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otansl pa3BUTHS acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIBHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa u
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmroennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1st CeBEepHOro NOJyIIapus U IPKHUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O06o0maroniee MOBTOPEHUE

Pons ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMATILHOM M ATUYECKOM cepax AesSsTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAy4YHON KapTUHE MHPA, POJIb (PU3NUECKOU TEOPUH



B (OpPMHUPOBAHMM TIPEACTABICHUA O (DUINIECKON KapTHHE MHPA, MECTO
(bU3MYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJCTaBICHUM O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rurnore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pelieHHWE CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
OTpeIeSICHHE TIOMAIU TIIIOCKUX (GUryp u o0beéMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM IIpUpojie, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOJE, NCUCTBUE
paauainyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TI€HEpaTop MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarap



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

[Tmanupyemble pe3yabTaThl OMHUPAIOTCA HA BeAyllde IejieBble YCTAHOBKH,
OTPAKAIOIIME OCHOBHOM, CYIIECTBEHHBIM  BKJIAJ H3y4aeMOM IPOrpaMMbl B
pPa3BUTHE JIMYHOCTH OOYYaIOIMIMXCSA, WX CIHOCOOHOCTEH C HCIOJIh30BAaHUEM
obOopynoBaHus 1ieHTpa « Touka pocTay.

OcBoenne yueOHOTO mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YpOBEHB) JOKHO OOECIEUHUTh JOCTHKEHHE CIICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mnpeaMera «DPu3nka» J1OHKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYarolmMXCS  PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIMi,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIIeCcTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa U OIBbITA ACATEIIBHOCTU B IIPOLECCE pPeajv3alld OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMKU OOYyYarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIIECTBA;

MPUHATHE  TPATULIUOHHBIX  OOIIECYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO JI€STEIBHOCTh B HMHTEpPECAX TIPaXAAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUHU C
uX (QYHKIUSIMHU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHMCKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCHUUCKUX YUEHBIX B 00s1acTU GU3HUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS,



CIIOCOOHOCTh OIIGHHWBAaTh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh Ha MOPAJTbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEeSTEIIEHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMYMUBOTO OyAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyIiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K Pa3IudHbIM cepaM MpodeccnoHaIbHON NeATeTbHOCTH, B TOM YHUCIIe
CBS3aHHBIM C (U3WKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymiei mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHUIO U camMoOOpa3oBaHUIO B 00JacTh
(U3KMKK Ha IPOTSKCHUH BCCH KU3HU;

6) IK0JIOrHYeCKOro BOCTIMTAHNS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, OCO3HAaHHE TJ00aTBLHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JEHCTBUI B OKpYKArOIIEH cpelie Ha OCHOBE
3HAHUSA 1eJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHne OMbITa ACSITEIFHOCTHA SKOJOTUIECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GUBNUCCKON HAYKH;

OCO3HAaHHWE LEHHOCTM HAy4yHOH JeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUs] (PU3UKU OCYIIECTBISATH MPOCKTHYIO W HCCIIEIOBATEIBCKYIO JCSITEIBHOCTD
WHAWBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITEIILHO dhopmMyIHpoBaTh u aKTyaJIN3UPOBATh npo0bJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCIISATh LEJIU JCSITEIBbHOCTH, 3aJaBaThb IMapaMeTpbl U KPUTEPUU HX
JIOCTUKECHHUS,
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYECCKUX
SIBJICHUSIX



pa3zpabaThiBaTh IUIAaH pEHICHUS TpoOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIICHUBATh PUCKU TOCTIEACTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBnle ucciieqoBarTe/bLCKHe 1eiCTBUSA.

BJQJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH W METOJaMU
bu3nyuecKoil HayKu;

BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKONW U MPOCKTHON ACSTEIbHOCTH B
o0nacTu (U3UKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB peUIeHHs 3aaad (U3NYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3TUYHBIX
METO/IOB TIO3HAHUS;

BJQJCTh BUJAMHU JEATEILHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpETalliid, TMpeoOpa3OoBaHUI0 W TMPUMEHEHHIO B PA3IMYHBIX Yy4EOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1acTu (pU3uKu;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HaXOJAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATH MOTyUYEHHBIC B XOJ€ PEIICHUS 3a1a4H Pe3yIbTaThl, KpUTHUYECCKH
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb © (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTENIbHOMN
NEeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh TMEPEHOCHTh 3HaHMS MO (U3MKE B TPAKTHUECKYIO 00IacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIUU (PU3UYECKOTO CONEpKAHUS W3
UCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIATh TOWCK, aHallu3,
CUCTEeMATHU3alMI0 W WHTEPIpETaio WHQPOPMAIUN Pa3IUYHBIX BHIOB U (HopM
NPECTABICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIIUH;



UCTIOJb30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
B pCIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a7ad C
coOMroicHueM TpeOOBaHWN JPrOHOMHKH, TEXHHKH O€30TacHOCTH, THTHEHBI,
pecypcocOepeKeHurs, TMPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH;

CO37aBaTh TEKCTHI (PU3NUECKOTO COACPKAHUS B PA3IMYHBIX (OpMATaX C YIETOM
Ha3Ha4YeHUs] WHGOPMAIIMN U IIEJIEBOM ayJUTOPHH, BBHIOMpPAs ONTHUMAIbHYIO (HopMmy
NPECTABICHUS U BU3YaIH3AIIHH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE 1eHCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATh M HCIOJIB30BAaTh IPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYaJbHOU
padoTHI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JIEUCTBUH € Yy4€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN KaXKJI0I'0 YJI€Ha KOJUICKTUBA;

IIPUHUMATh  LEJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMaH/bl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IIPOEKTHI, OLIEHUBAaTh MJIE€U C TMO3UIUU HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh TO3HABATENbHYIO JESITENIbHOCTh B 00JIacTu
GU3NKK W aCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBIIATH IUIAH PEIICHUS pACYETHBIX U KAYECTBEHHBIX 3a/ad4,
IUIAH BBIMIOJIHEHUSI MPAKTHYECKOH paboThl € yYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;



JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUT;

JenaTb OCO3HAHHBIM BBHIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIoco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO PYAUINH B 0071aCTH (DU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B IEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJICTh HABBIKAMM MMO3HABATEIILHOU pe(IEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

WCTIOJB30BaTh MPUEMBI pedIeKCUU JJIsI OLICHKU CHUTYallud, BhIOOpAa BEPHOIO
pelieHus;

yMETh OLEHHUBaTh PHUCKHM MU CBOEBPEMEHHO IPUHUMATh PELICHHS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBl JPYTHMX TIPU AaHAJIW3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTyYMEHTBHI JAPYTUX TPU aHajdu3e pe3yJbTaToB
NeATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mponecce n1OCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpaMMBbI MO
dbu3uke I ypOBHS  CpelHEro oO0miero o0pa3oBaHMs Y OOyYarommxcs
COBEPIIEHCTBYETCS AMOLMOHAIbHBIN UHTEJUIEKT, MpEeAnoIararonmi
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIHOYAIOLIEr0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPaBJICHUs] Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBLHOU cdephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPEryJMpPOBaHUsI, BKIIOYAKOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJalTHPOBATHCS K
AMOITMOHAILHBIM U3MEHEHHSM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAIIMU, BKJIIOYAIONICH CTpEMIICHHE K JOCTHXKCHHUIO IEIH U
yCcHexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEMCTBOBATh HCXOJsl W3 CBOUX
BO3MO>KHOCTEH;



SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSHHUE
IPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOILIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHMUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHHUS C
OPYTUMU JIFOAbMU, 3200TUTHCS, IPOSIBIATh MHTEPEC U pa3peIiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy o0ydennsi B 10 kjacce nmpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpHUMEpPaX poJib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKOU JEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS U3YUYCHHBIX (DU3WYECKUX MOJIETeH:
MarepualibHas TOYKa, MHEpIMalbHas CHUCTEMa OTCuUéTa, abCOJIOTHO TBEPAOE TEIO,
WJICUTbHBIN Ta3, MOJICIA CTPOCHUS Ta30B, KUAKOCTEHM M TBEPJIBIX TEJN, TOUCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MUECKUE SBJICHHS (TIPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHXEHUE,
CcBO0O/IHOE MajicHUE TeJ, ABUKEHHUE TI0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJIEHCTBHE Tel,
muddy3us, OpPOYHOBCKOE JBIWIKEHHE, CTPOCHHUE KUJIKOCTEHM U TBEPABIX T,
M3MEHEeHHE O0BhEMa Ten MNpH HarpeBaHuu (OXJIaXJACHUH), TEIJIOBOEC PaBHOBECHE,
UCIIApEHUEe, KOHJAECHCAIMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIEHUE, BIAXKHOCTD
BO3/yXa, NOBBILICHUE JABJICHU T'a3a IPU €r0 HArPEBAaHUU B 3aKPBITOM COCYJE, CBA3b
MEXKJIYy [apaMeTpaMyd COCTOSHMSL Tra3a B M3OIPOLECCax, JJIEKTpU3alus Tel,
B3aUMO/ICVICTBUE 3aPSIIOB;

OTNUCHIBATh MEXAHUYECKOE JBIKECHHE, HCMONb3ys (U3NUeCKue BEITUYUHBI:
KOOpJIMHATA, IYTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJla, UMITYJIbC
Tena, KUHETUYECKas JHEprusi, MOTCHIMaJIbHas DJHEPrus, MEXaHWYecKas padoTa,
MEXaHWYeCKass MOITHOCTh, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (PU3UUECKHIMA
CMBICJI UCTIOB3YEMBIX BEJIMYWH, NX 0003HAUYCHUS M €IUHUIIBI, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONMCHIBATh HW3YYECHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONB3ys (U3UYECKUE BEJIMYMHBL: JIaBJICHUE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKAs] SHEPrus XAOTHUYECKOTO JBHKEHHS MOJIEKYJ, CPEIHEKBaJpaTH4Has
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHSIs DSHEprus, pabora rasa,



KO3 DUIIMEHT TOJIE3HOTO JEWCTBUSI TEIJIOBOIO JBUTATENs; MPU  ONKUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKHM CMBICH HUCIOJB3YyEMbIX BEJIMYMH, HX
0003HaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMUUHY C JPYTUMH BEIUUMHAM;

ONUCHIBATh M3YYCHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIECKTPUUECKHUE
sBJICHHS (TIPOIIECCHI), MCIOJIb3YS (DU3UYECKHUE BEIMYUHBI: DJICKTPUUCCKUN 3apsij,
ANEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTh TOJISl, MOTEHIMAJ, Pa3HOCTh IMOTEHIINAJIOB;
IPY ONMHUCAHUU MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICT UCTIOIB3YEMBIX BEJIMYUH,
ux oOOO3HAUEHUS M EJUHUIBI; YKa3biBaThb (HOPMYJIbI, CBS3bIBAIOLIME JIAHHYIO
(GU3HUECKYIO0 BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHaJIM3UpPOBaTh (PU3UYECKHE MPOLECChl U SBJICHUS, HCIOJB3YS (HU3NUECKUE
3aKOHBI M MPUHIUIBL: 3aKOH BceMupHoro TsaroteHus, |, 11 u |1l 3axkonst HeioToHa,
3aKOH COXPAHEHUSI MEXaHWYECKOW SHEPruH, 3aKOH COXPAHECHUS UMITYJIbCA, MPUHITUIT
CYyNEpHO3ULIMK CWUJI, MPUHIUII PABHONpPABUS HHEPLUHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHUECKYIO TEOPHUIO CTPOCHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW HHEPrud TEIUIOBOTO JABUKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEPATYPOil, MEPBBIM 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM paszinyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0
MaTE€MaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPAaHULIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIUIIBI JEUCTBUSI MAlllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX 0€30MacHOTO MCIOJIb30BaHMS B IOBCEIHEBHOMN
KU3HU;

BBITIOJIHATh DKCHEPUMEHTHI TI0 HCCIECNOBAaHUI0 (U3MYECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX HW3MEPEHUH, MpPU 3TOM
dbopmMyIUpoBaTh MpooOIEMy/3a/lady M THUIIOTE3y YYECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY M3 TMPEJIOKEHHOT0 000pYyI0BaHUs, MPOBOIUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL

OCYILIECTBIISITh MPSIMbIE W KOCBEHHBIC U3MEPEHUSI (PU3UYECKUX BEIUYUH, MPU
STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHMsS] W HCIOJIb30BaTh HW3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

HCCIIEOBATh  3aBUCUMOCTH  MEXAY  (U3HUYECKUMH  BEIUYMHAMH  C
WCIIOJB30BAaHUEM TMPSAMBIX M3MEPEHUH, MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh Pe3yJbTaThl MOJTYUYCHHOW 3aBUCUMOCTH (DU3NUYECKUX BEJIIMYUH B BUJIC
Ta0IuI U TPaUKOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

cobJirofaTh TMpaBwia 0€30MacHOro TpyJa MPH MPOBEICHUM HUCCIEIOBAHUNA B
paMKax y4eOHOrOo DSKCIEpPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TMPOEKTHOM



NESTEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB M JIaDOpaTOPHOIO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOMN (DU3UYECKON MOJIEINbIO, HCTIOb3YS
¢usnyeckue 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BHIOMPATH
(GU3NYECKYI0 MOIEIb, BBIICIATh (DU3MUECKUE BETMUYUHBI U (POPMYIIBI, HECOOXOIMMBIC
Uil €€ pelIeHus, NPOBOJAWUTH PACUYETBl M OLECHHMBATh PEAIBHOCTH IOJY4YEHHOTO
3HaYeHUs PU3NYECKON BEITMYMHBI;

pelmaTh KaueCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTMUECKHA HEMPOTHUBOPEUYHUBYIO
LEMOYKY pPacCyKXICHUH C ONOpOM HAa H3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnueckue sIBICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33]]a4 COBPEMEHHbIE WH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TOWCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAUUU W TPEICTaBIICHUS
y4eOHOM M HAay4YHO-TIONYJAPHON HMH(pOpMalUH, TOJYYEHHOW U3 pPa3IHYHbIX
HMCTOYHHKOB, KpUTUUECKHU aHAIM3UPOBATh MMOJIYy4aeMYI0 HH(POpMaLHIO;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOE€KHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KHU3HU IJIs
oOecrieueHuss 0€30MacCHOCTH TPH OOpalIeHuu C MpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, JJISi COXPAHEHUsS 3J0pOBbS U COOJIIOIECHHS HOPM 3KOJIOTHYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B TpyNIe C BBIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX poJei,
IUIaHUPOBaTh pabOTy TPYIIbI, palUOHAIBHO pACHpenesTh O0S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CHUTyalUsX, aJCKBATHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIIEMBI.

K xoniy o6ydenust B 11 kiacce npeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOM MAEATENBHOCTU JIIOAECH, LEIOCTHOCTh U EIMHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl MPUMEHEHUS H3YYCHHBIX (U3MYECKUX MOJEJeil:
TOYEYHBIN 3JIEKTPUYECKUI 3apsiji, Ty4 CBETA, TOUEUHbIA MUCTOYHUK CBETA, SACpHAs
MOJIeIb aTOMa, HYKJIOHHAs! MOJIeJIb @aTOMHOTO si/ipa PH pelieHuu GU3NYeCcKuX 3a/1a4;

pacno3HaBath (U3MUECKue [BJICHHS (IPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKM W KBAHTOBOM (PU3UKHU: 3JIEKTpUUECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMOJIECHCTBHE



MarHuTOB, SJIEKTPOMArHUTHASI MHAYKIIMS, IEUCTBHE MAarHUTHOTO TOJISI HA POBOAHUK
C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMarHUTHBIE KoOJIEOAHUS W BOJIHBI,
OpsIMOJIMHEWHOE  pachpocTpaHeHUe CBeTa, OTpa)xeHue, peJIoMJICHHE,
uHTepdepeHius, audpaknuss W TOJNIpU3alus CBETa, JUCIEPCUS  CBETA,
dotosnextpuueckuii dhdext (poTodrddexT), cBeTOBOE naBieHHWE, BOSHHUKHOBEHHUE
JUHEMYaToro CHeKTpa aTroMa BOJOpPOJA, €CTECTBEHHas U  HCKYCCTBEHHas
PaZOaKTUBHOCTD;

OMKCHIBATh M3YyYEHHBIE CBOMCTBA BelIeCTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE, IEKTPUUYECKYIO TPOBOIUMOCTD PA3IUYHBIX CPE/l) U DJIEKTPOMArHUTHBIC
ABJICHUS (ITPOLIECCHI), UCHOJIb3YsS (DU3MYECKHE BEIMYUHBI: DJIEKTPUUYCCKUN 3aps,
CHJIa TOKa, DJIEKTPUUECKOE HAIpPsDKEHUE, ICKTPHUECKOE COMPOTHBIICHUE, PAa3HOCTD
MOTEHIINAJIOB, JCKTPOABMKYIIas cuiia, paboTa TOKa, HHIYKIUS MAarHUTHOTO TIOJIA,
cmiia Ammepa, cuna JIopeHia, MHIYKTHBHOCTh KaTYIIKU, SHEPTHUS dJICKTPUUECKOTO U
MarHMTHOTO TOJIEH, IEPHO ¥ YacToTa KoieOaHui B KOJIeOaTeTbHOM KOHTYPE, 3apsi
U CHUJIa TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
PAcCCTOSIHUE M ONTUYECKas CUJia JIMH3BI, MPU ONHUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3MYECKUIT CMBICT UCIIOJIB3YEMbIX BEJIMYMH, HMX O0O3HAYCHUS U EAUHUIBI,
yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUYUHY C JAPYTUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHHWS W TIPOILECCHI, HCIIOIB3YS
¢uznyecKre BETMYUHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI H YAaCTOTa
CBETa, DHEPTUA U UMIYJIbC (HOTOHA, MEPUOJ MOTypaciaga, YHEPrusi CBsI3U aTOMHBIX
s5ep, MPU OMUCAHUU TPABUIBHO TPAKTOBATh (PUBMYECKUIA CMBICT HCTIOIB3YEMBbIX
BEJIMYHH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(Gu3HUECKyI0 BEIMYUHY C APYTUMH BEJIMYMHAMU, BHIYHCIIATH 3HAYCHUE (PU3NUECKON
BCJTUYHHBL;

aHAJIM3UPOBATh (PU3MUECKHE MPOIECChl M SBICHUSA, HCTIOIB3Ys (U3ndeckue
3aKOHBI W TPHUHIMIBL: 3aK0H OMa, 3aKOHBI TOCTEA0BATEIBHOTO U MAPAJLIETHHOTO
COCIMHEHUS NPOBOAHUKOB, 3akOoH Jxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIIUU, 3aKOH TMPSMOJIMHEHHOTO pPACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHWe OWHIITeWHa it (porodddekTa,
3aKOH COXPAHCHUS HHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHMs MAacCOBOTO 4HCia, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacmajaa, MpHU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBUS (TpaHMIlbl, OOJIACTH)
MIPUMEHUMOCTH;



ONPENEIIATh HAPABJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOIO IOJS IPOBOJIHUKA C
TOKOM, CHJIbl AMIiepa u cuJibl JIopeHua;

CTPOUTbH U OMUCKHIBATh U300paKeHUE, CO3/]TaBaEMOE MIIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIENOBAaHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHUH: MpU HTOM
dbopmynrpoBath MpobaeMy/3a1ady U TUMOTE3Y YUEOHOTO JKCIEPUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJI0KEHHOTO 000pYy/10BaHUS, MPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBJISATh MPSMbIE U KOCBEHHBbIE M3MEpPEHHUs (U3MUECKUX BEIUYUH, MPHU
ATOM BBIOMPATH ONTUMAIBHBIM CIOCOO HM3MEPEHUs] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

HCCIIEIOBATh 3aBUCUMOCTH (DM3UYECKUX BEIIMYUH C HCMOJb30BAHUEM MPSIMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpaUKOB, AeiIaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

coOmro/IaTh TMpaBujia OE30MacHOrO TpyJa NpHU MPOBEJICHUU HCCICIOBAaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W  MPOEKTHOM
NEATEIbHOCTU C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyIoBaHUs;

penaTh pacu€THBIE 3a/1a4u € SIBHO 33JJaHHOUN (DU3UUECKON MOJENbIO, HCIOb3YS
¢du3nueckre 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUA 3a/adyd BHIOMPATH
(GU3HUECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIMYUHBI U (HOPMYIIbl, HEOOXOIUMbIE
Ui €€ pelieHusi, MPOBOJAUTH PAcUYE€Thl M OLEHHUBATh PEAIBHOCTH IMOIYYEHHOTO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pelaTh KaueCTBEHHbIE 3aJlauyd: BBICTPAUBATh JIOTMYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PacCyXJACHUNU C OMOpOM Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3uYecKue SBJICHUS;

UCIIOJIb30BAaTh MIPH PEIIEHWH Y4E€OHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSAPHON WH(POpMAIUM, TIOJYYCHHOW U3 Pa3IMYHbIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

OOBSICHSATH TPUHIIUIIBI ICUCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasyinyaTh yCI0BUS UX 0€30MacHOTO MCIOIb30BaHuUs B OBCEAHEBHOM KU3HU,

MPUBOJUTH TPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHWE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HM IS
oOecrieueHuss 0€30MacHOCTH TPU OOpallleHUH C MpUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMHU, JUIsI COXPAHEHMs 370POBbS U COOJIOJIEHHUS HOPM 3KOJOTHMYECKOIrO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TpPYNIE€ C BBINOJHCHUEM pPA3IMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBaTh PpabOTy TPYNIbl, pPalMOHAIBHO pPAaCOpeaessiTh OO0S3aHHOCTU U
IJIAHUPOBATh JICSTEIBHOCTh B HECTAHJAPTHBIX CUTYaAlUSIX, AJICKBATHO OIICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KoanuecTBO
n/n Tema ypoxa 4acos
Bcero

1 ®dusuka — Hayka o npupoje. Hayunsie MmeToapl 1
ITIO3HAHUS OKPYXKAIOLIEro MUpa
Ponb 1 MmecTo (pu3uku B OopMUPOBAHUN COBPEMEHHOM

2 HAay4YHOUW KapTUHBI MUPA, B IPAKTUYECKON 1
JESTENbHOCTH JIFOJEU
Mexanunueckoe ABmkeHHUE. OTHOCUTEIBHOCTh

3 MEXAaHUYECKOTO JIBMkEHUS. [lepemenienne, CKOpoCTb, 1
YCKOpPEHHE

4 PaBHOMEpPHOE TTPSMOJIIMHENHOE JIBUKECHHUE

5 PaBHOYCKOpEHHOE NPAMOJIMHEWHOE IBUKECHUE

6 CBoOoaHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUs

; KpuBonuHeitHoe nBuxkeHue. JBuxeHne MaTepraibHON 1
TOYKH 10 OKPYKHOCTH

8 [Tpuanun otHOcuTenpbHOCTH | anmiies. MHeprimanbHbie 1
cuctemsbl otcyeta. [lepBbiii 3akoH HproTOHA

9 Macca Tena. Cuna. [IpuHIun cynepno3uiu Cull. 1
Bropou 3axkoH HproToHa 111 MatepranbHOU TOYKU

10 Tperun 3axoH HproTOHA 1151 MatepranbHbIX TOUEK 1




11

3akoH BceMupHoro tarorenus. Cuina tsoxectu. llepsas
KOCMHUYECKasi CKOPOCTh

12

13

14

15

Cuia ynpyroctu. 3akoH ['yka. Bec Tena

Cuna tpenus. Koapduuuent tpenus. Cuna
COIIPOTHBIICHUS MPH JABMKEHUU Tella B )KUJIKOCTH WU
rase

[locTynaTenpHOE M BpalaTeIbHOE JBUKECHUE
a0CcoJII0THO TBEPAOTO Tesa. MomeHT cuibl. [1neuo
CUJIBL. Y CIIOBHSI pABHOBECHSI TBEPAOTO TeNA

MMiynbc MaTeprabHOM TOYKHU, CUCTEMBI
MaTEepUAIbHBIX TOYEK. MIMITyIbC critbl. 3aK0H
COXpPaHEHMS UMITyJIbCa. PeakTUBHOE NBMKEHHE

16

Pabora u moutHocTh cuiibl. Kunetnueckast s3Heprus
MaTepuaibHOH Touku. Teopema 00 U3MeHeHUn
KUHETUYECKOW dJHEPTUU

17

[TorennuanbHas sHeprus. [loTeHImanpHas SHeprus
ynpyro aehopMUpOBaHHOW NIPYKUHBI. [loTeHITMaIbHAS
SHEPIHs Tejaa BOJIM3U MOBEPXHOCTH 3eMITH

18

[ToreHManbHbBIE U HEMMOTECHIUAIbHBIE CUJIBI. CBS3b
paboThl HEMOTEHIIMAILHBIX CUJT C U3BMEHEHHUEM
MEXaHUYECKOW YHEPTUH CUCTEMBI TeN. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOU IHEPTUU

19

JlaGoparopHasi pabora «McciienoBanue CBs3u
padoTHI CUJIBI ¢ U3MEHEHHMEM MeXaHUYeCKOoil
JHEPIUH TeJIa HA IPUMepe PacTszKeHUsl Pe3MHOBOI0
KTYTa»

20

21

KonTtponbshas pabota o reme «KunemaTuka.
JlunamuKka. 3aKOHbI COXPAaHEHHSI B MEXAHHKE

OCHOBHBI€ MMOJ0KEHUS MOJEKYJIIPHO-KUHETUYECKOU
teopun. bpoynosckoe npmxenue. uddysus

22

XapakTep IBUKECHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHus ra3oB, )KUIKOCTEN U
TBEPABIX TEI

23

Macca monekyi. Konnuecto Bemectsa. [locTosiHHas
ABoraapo




TermnoBoe paBHOBecue. Temrieparypa u €€ u3sMepeHue.

24 [ITkama remneparyp Llenscust

25 Nneanpubiii ra3 B MKT. OcHoBHOe ypaBHEHME MKT
AOconroTHas TeMneparypa Kak Mepa CpeaHei

26 KHHETHYECKOW SHEPTUH JBUKEHUS MOJIEKYIL.
YpaBaenue MeHneneeBa-Kianeiipona

27 3akoH /lanmpToHa. I"a30BEIC 3aKOHEI
JlaGoparopHnas padora «HMcciienopanme

28 3aBHCHMOCTH MKy MapaMeTpaM# COCTOSTHHS
Pa3pPeKEHHOI0 ra3a»

29 N3onporneccsl B uACaIbHOM rasze u ux rpagudeckoe
IIPE/ICTABIICHNE
BHyTpeHHss1 sHEeprusi TEpMOAMHAMUYECKOW CUCTEMBI U

30 croco0bI €€ n3mMeHeHus. KonnuecTBo TEmIoThl U
pabota. BHyTpeHHss1 SHEPTUsS OAHOATOMHOTO
UJICaJIbHOTO rasza

31 Bunb! Terionepenaun

39 VY nenpHas TEIIOEMKOCTD BemecTsa. KomudyecTBo
TEIJIOTHI IPU Terionepenaye. AnuadaTHbIi Iporecc

33 [lepBblii 3aKOH TEPMOJUHAMUKHU U €70 IPUMEHEHHE K
U30IIpoLiecCcaM

34 HeoGpaTumocTs niporieccoB B npupoje. Bropoit 3akoH
TEPMOJUHAMUKHU

35 [Tpuniun aevicteus u KII/ TemioBoit MalivHb

36 [uxn Kapuo u ero KITJ]

37 DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH

38 O6o6maromuit ypok «MonekymspHas Gu3nka.
OCHOBBI TEPMOANHAMUKI

39 KoHnTtponbsHas padbota o reme «MonekyspHas
¢buzuka. OCHOBBI TEPMOAMHAMUKI

40 [TapooOpa3oBanue u koHAeHCaNus. Vicnapenue u
KUIICHUE

41 AOCOTIOTHAs! ¥ OTHOCUTEbHAS BIAXKHOCTh BO3/IyXa.

Haceplimennsrii nap




Teeépnoe teno. Kpucrammueckue u amopdHbIe Tena.

42 AHM30TpONUSI CBOUCTB KpUCTAILIOB. JKukue
kpuctaiuibl. COBpeMEHHbIE MaTEPUAIIbI

43 [InaBieHre U KpucTaun3anus. Y AebHas TEIIoTa
miasieHus. Cyommmanus

44 YpaBHeHUE TEIJIOBOTO OajaHca

45 DnekTpu3anus Tea. DIeKTpUuYecKuu 3aps. JIBa Buaa
ANEKTPUUYECKUX 3aPSI0B

46 [IpoBOAHUKH, TUDIIEKTPUKHU U MTOTYTIPOBOJHUKHU.
3aKOH COXPAaHEHUS IEKTPUUECKOTO 3apsia

47 B3aumonerictBue 3apsnoB. 3akoH Kynona. TouedHb
ANEKTPUUYECKUU 3PSl
Hanpsixe€nnocTs anexktpudeckoro nojs. [Ipuanun

48 CYNEPIIO3ULIAN IEKTPUUECKUX MOJIeH. JInHnN
HANPSKEHHOCTHU

49 Pabota cun snektpocratuyeckoro noiis. [lorenmuan.
Pa3HocTh moTeHIINAI0B

50 [IpOBOAHUKH U TUDJIEKTPUKH B SJIEKTPOCTATHYECKOM
noJie. J{usnekTprudeckas MpoOHUILIAEMOCTh

o1 DnekTpoemkocTb. Konaencarop

52 DIIEKTPOEMKOCTD INIOCKOTO KOHAEHCATOpa. JHEPrus
3apsHKEHHOTO KOHJIEHCaTopa

53 JlabopaTopHnasi padora "U3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa'"
[TpuHIMIT IEWCTBUS U IPUMEHEHUE KOHIEHCATOPOB,

54 KOIHMPOBAJIBHOTO anmnapara, CTpyWHOro NpUHTEPA.
DJIeKTpoCcTaTUYECKas 3aluTa. 3a3eMIICHUE
AIIEKTPOIIPUOOPOB
DJIEKTPUYECKUM TOK, YCIIOBHUSI €70 CYIIIECTBOBAHUSI.

95 [TocTosinubiii TOK. Cuna Toka. Hanpsbxenue.
Conpotusinenune. 3akod OMa J1sl ydyacTKa Lenu
[TocnenoBaTenpHOE, MapajliebHOE, CMEIIAHHOE

56 CO€JIMHEHUE MTPOBOJIHUKOB. JIabopaTopHas paborta
«M3ydyeHne cMEIIaHHOTO COSIMHEHUS PE3UCTOPOBY

o7 PaboTa 1 MOITHOCTH ANEKTPUUYECKOTO TOKA. 3aKOH




Jxoynsa-Jlenna

3akoH Oma /1715 OJTHOM (3aMKHYTOM) 3JIEKTPUYECKON
uenu. Kopotkoe 3ambikanue. Jlaboparopuasi padbora

>8 «M3mepenne J/IC nCTOYHUKA TOKA U €0 1
BHYTPEHHEro CONpoTHBJIEHUS»
DNeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX METAJIIOB.

59 3aBUCUMOCTh CONIPOTHUBJIEHUSI METAILUIOB OT 1
TemiiepaTypbl. CBepXIpOBOAUMOCTD

60 DneKkTpuyecKur TOK B BakyyMe. CBoHCTBa 1
AIIEKTPOHHBIX MYYKOB
[ToympoBOIHUKY, UX COOCTBEHHAS M IPUMECHAS

61 npoBoauMocThk. CBOMCTBA Pp—N-TIepexoaa. 1
[ToynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUYECKUN TOK B PACTBOPAX M pacIijiaBax

62 AJIEKTPOIUTOB. DIEKTPOIUTHICCKAS TUCCOTTHAITHS. 1
DIIEKTPOIU3

63 DnexkTpudecKur TOK B razax. CaMOCTOSITEIbHBIA U 1
HECAMOCTOATENbHBIN pa3psa. Monnus. [lnazma
DNeKTpUYECKHUe MPUOOPHI U YCTPOHUCTBA U UX

64 MpaKkTH4YeCcKoe MpuMeHeHue. [IpaBuia TeXHuKu 1
0e301acHOCTH

65 O6o00maronmi ypok « IeKTPOAMHAMUKAY 1
KonTtponbsHas pabota 1o Teme «JIeKTpOCTaTHKA.

66 [TocTosiHHBIN AeKTpudecKuil TOK. TOKH B pa3iruHbIX 1
cpenax»

67 KonTtponbsHas pabota o teme "DnekTpoauHamMuka'"

68 O6o6maromnuii ypok o temam 10 kmacca

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME




n/n

11 KJIACC

Tema ypoka

KoaundecTBo
4acoB

Bcero

[TocTosgHHBIE MATHUTHI U UX B3aUMOJIEUCTBHE.
MarnurtHoe 1noJie. BEeKTop MarHuTHOW UHIYKIIHAH.
JIvHMM MarHUTHOM MHIYKIUH

MarsuTHoOe 10J1€ IPOBOIHUKA C TOKOM. OTIBIT
Opcrena. BzanmoneicTBre NPOBOIHUKOB C TOKOM

JlabGoparopHasi pabora «3yyeHue MAarHUTHOT O
MOJIA KATYIIKHU ¢ TOKOM))

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
Cuna Amnepa. JladboparopHasi padora
«HUccnenoBanne AeicTBHS MOCTOSIHHOTO MarHUTA
HA PAMKY C TOKOM))

JlelicTBME MarHUTHOTO MOJISL HA IBM>KYIIYIOCS
3apspkeHHyro yactuily. Cuita Jlopenua. PaboTa cuisl
Jlopenua

DnekTpoMarHuTHas UHAYKLus. [loTok BekTopa
MarHuTHOM UHAYKIMKU. DJC HHAYKIUK. 3aKOH
AIEKTPOMArHMTHOM MHAyKIMU Papanes

10

JlaGopaTopHnas padora «MccienoBanue siBJIeHNsI
JIEKTPOMATHUTHON UHAYKIMH

NunyktuBHOCTD. SBNenne camonnaykuuu. I/C
CaMOMHYKIIMHU. DHEPrUsi MAarHUTHOTO MOJIS KaTyIIKA
C TOKOM. DJIEKTPOMArHUTHOE TOJIe

TexHu4yecKkue ycTporucTBa U UX NPUMEHEHHUE:
ITOCTOSTHHBIE MAarHUTBHI, JJIEKTPOMArHUTHI,
AIEKTPOABUTATENb, YCKOPUTEIHN IIEMEHTAPHBIX
YaCTHUILl, NHAYKIIMOHHAS [1€Yb

O6o0maronmit ypok « MarHuTHOE MoJe.
DNeKTpOMarHUTHAS WHTYKIIHS

11

KonTtponbsHas pabota o teme «MarHuTHOE ToJe.
DNEeKTpOMarHUTHasE MHTYKIIUS

12

CB00OOIHBIE MEXAaHUYECKUE KOJICOAHU.




["apMoHnyeckue KonedaHus. Y paBHEHHE
rapMoHH4Yeckux kosnebanuil. [IpeBpaiienue snepruu

13

JlaGoparopHnas padora «Mcciienopanme
3aBMCUMOCTH II€PHO/a MAJIBIX KoJIe0aHull rpy3a
HA HUTHU OT JUIMHbI HUTU U MACChI IPy3a»

14

KonebarenbHbIM KOHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIC KOJICOAHHUS B MI€aIbHOM
K0JIe0aTEIILHOM KOHTYpPE. AHATIOTHS MEKITY
MEXaHHYCCKUMU U 3JICKTPOMArHUTHBIMU
KOIeOaHUSIMU

15

16

17

18

CDOpMy.IIa Tomcona. 3akoH COXpaHCHHA DHCPIU B
nacaJibHOM K0JIe0aTeILHOM KOHTYpPC

[IpencraBnenue 0 3aTyXarOMMX KOJECOaHUSX.
BrinyxieHHble MexaHndeckue konedanus. Pezonanc.
BbIHYXI€HHBIE AJIEKTPOMAarHUTHBIE KOJieOaHus
[IepemenHbIM TOK. CHHYCOMIAIBbHBIN IEPEMEHHBIA
TOK. MOIITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS
Tpaunchopmarop. [IpousBoacTBo, nepenaya u
noTpeOIeHUE SIEKTPUUECKON SJHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE IPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, TEHEPATOPA EPEMEHHOTO
TOKa, JIMHUN 3JIEKTpoIepeiayd

20

DKOJIOTUYECKHUE PUCKHU MPU MTPOU3BOJICTBE
ANEKTpO3HEPTuM. KybTypa HCnonb30BaHUs
AJIEKTPOIHEPTHUH B IIOBCEIHEBHOU KU3HU

21

22

23

MexaHu4ecKue BOJIHBI, YCJIOBHUS PaCIPOCTPAHCHHUS.
[Tepuoa. CkopocTh paclipOCTpaHEHUS U IJIMHA
BOJIHBL. [Tomepeunbie v MPOI0IbHBIE BOJTHBI

3ByK. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

DNEeKTpPOMarHUTHHIE BOJIHBI, UX CBOWCTBA U CKOPOCTb.
[ITkaya 3J1EKTPOMArHUTHBIX BOJIH

24

[IpuHIMIIBI paIUOCBS3U U TelIeBUICHUS. Pa3BuTue
CpEICTB CBs3U. Pagnonokanust




25 KonTtponshas pabota «Konebanus u BOJTHBDY 1
[IpsiMOoNTMHEHOE pacpOCTPaHEHHUE CBETA B

26 OJIHOPOJHOM cpefie. TodeuHblid UCTOYHUK cBeTa. JIyu 1
cBeTa

57 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHHSI CBETA. 1
[TocTpoeHue n300paxeHUH B TUIOCKOM 3€pKajie
[Ipenomiienue cBera. [lonHOe BHyTpeHHEE

28 orpaxenue. [IpeneabHbIH yroa moJHOTO BHyTpeHHero 1
OTPaKECHHUS

29 JlaGopaTopHasi padora «3mMepeHnne nmokasarest 1
NPeJIOMJIEHUS CTEKJIa»

30 JIunzsl. [TocTpoenune n3o0pakeHuil B JIMH3E. 1
dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHUE JIMH3bI

31 JlaGoparopHasi padora «McciienoBanme CBOMCTB 1
U300paKeHUH B JIMH3AX)
Hucnepcus cBera. CnoxHbIN cocTaB 0€I0ro cBeTa.

32 [[Bet. JIabopaTopHasi padora «HabsroneHue 1
JTUCIIEPCUM CBETA)

33 HNutepdepenius cpeta. Judpakmus ceera. 1
JudpakunonHas pemeérka

34 ITonepeyHocTh cBETOBBIX BOJIH. [Tossipu3zaius cBeta 1

35 OnTuyeckre MpuOOpPHI U yCTPONCTBA U YCIOBUS UX 1
0e30MacHOro MPUMEHEHHUS

36 ['paHuIIbl MPUMEHUMOCTH KJIACCUUECKOU MEXAHUKH. 1
[TocTynatel cienraaibHOU TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHUTETBLHOCTH OJJTHOBPEMEHHOCTH. 3aMeJICHNE 1
BPEMEHHU U COKpAILEHUE JJTUHbI
DHEPrust ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

38 CBs13b MacChl C YJHEPTUEH U UMITYJIbCOM. DHEPIrust 1
TIOKOS

39 KontponsHas padota «Ontuka. OCHOBBI 1
CHEeIUAIBHON TEOPUU OTHOCUTEITHLHOCTHY

40 ®otonsl. Popmyna [nanka. JHEprus U UMITYJIbC 1
dboToHa

41 OTtkpsoiThe U uccienoBanue ¢horoddpdexra. OnbITH A. 1




I'. CroneroBa

42

43

44

3akoHbl porodddekra. YpaBHeHne DUHIITEWHA 15
dboroaddexra. «KpacHas rpanuiiay Gororddexra
JaBnenue ceera. OnwiTel I1. H. JIeGenena.
XUMHUYECKOE JICUCTBHUE CBETA

TexHuueckue ycTpoiicTBa U MPaKkTHUECKOe
npuMeHeHue: (OTOINEeMEHT, (OTOAATUYUK, COTHEUHAS
OaTapesi, CBEeTOIUO/

45

Pemenue 3aga4d I10 TCMC «DJeMeHThl KBAHTOBOM
OIITHUKK»

46

47

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo
paccestHuro o-4yactull. [limanerapHas Moaenb aroMa

[Toctynarsr bopa

48

N3nydenue u noriomieHrue GoToHOB IIPH MEePeXo/ie
aToMa C OJIHOTO YPOBHS 3HEPTUU Ha Ipyroi. Buasl
CIIEKTPOB

49

BonHoBeie cBovcTBa yactull. Bonnbl ne bpouds.
KopnyckynsipHo-BoJIHOBOU Ayanu3M. CLIOHTAaHHOE U
BBIHYKJICHHOE U3JIyYCHUE

50

o1

52

OTtkpbITHE paguoakTUBHOCTU. OnbIThl Pezepdopa
I10 OIIPEAEIICHHUIO COCTaBA PAIMOAKTUBHOIO
U3ITyYEHUS

CaoucTBa anb(a-, Oera-, raMMa-u3nyueHus. Biausiaue
PaIMOAKTUBHOCTH HA KWBBIE OPTAHU3MBI

OTkpeITHE IPOTOHA U HEUTpOoHA. M30TOTBI. Asb(ha-
pacnaj. DNeKTPOHHBIM U MO3UTPOHHBIM OeTa-pacna.
["'amMmma-uznyuenue

53

DHeprus CBsI3U HYKJIOHOB B siJIpe. SIIepHbIE peaKlnH.
Anepubin peaktop. [Ipo6rembl, epCIEKTUBHI,
AKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPTETUKU

54

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTop1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX
yactul. Kpyrsii cron «DyHnamMeHTaabHbIe
B3aMMOJIEUCTBUS. ENMMHCTBO (hprU3MUeCKON KapTHUHBI
MHpPa»




Bun 3B€3mHoro HeOa. Co3Be3aus, sipKue 3BE31bI,

55 IUIAHETHI, NX BUAUMOE aBrkeHue. ConHeyHas 1
cucrema

56 Connue. ConHeyHasi akTUBHOCTb. VICTOUHUK SHEPTUU 1
ConHua u 3B€31
3B€3/1bl, X OCHOBHBIEC XaPAKTEPUCTUKU. 3BE3/bI

57 IJIaBHOU TOCJeIoBaTeIbHOCTH. BHYTpeHHee 1
cTpoeHue 3B€37. CoBpeMEHHbBIE MPEACTABICHUS O
MPOUCXOXKIeHUHU U HBoMoIuu CoHIla U 3BE3]T
Mueunbid [1yte — Hama ["amaktuka. [lomoxxenue u

58 nuxenne Comnaia B ['anaktuke. [N'anaktuku. YepHbie 1
JIBIPHI B SIAPax TallaKTHK

59 Bcenennas. Pazoeranue ranaktuk. Teopus bonpmioro 1
B3pbIBa. PenukToBOE M3nyuenue. MeraraiakTuka

60 Hepemennsie mpo6ieMbl aCTPOHOMHH 1

61 KouTtponbHas pabota «37eMEHThl ACTPOHOMUH U 1
acTpO(pU3UKI
Oo6o06maronuit ypok. Posib ¢pusuku u acTpoHOMUU B

62 SKOHOMUYECKOM, TEXHOJOTUYCCKOM, COITUATEHON 1 1
TUYECKON cpepax AesITeIIbHOCTH YeJI0OBEeKa
O6006maronuit ypok. Posb pusznueckoit Teopun B

63 dbopMHUpPOBaHUHU TIPEACTABICHUHN O (PU3NICCKOM 1
KapTUHE MUpa

64 O6o006maronuit ypok. Ontuka. OCHOBBI CHIEIUATBEHON 1
TEOPHUH OTHOCHTEIIEHOCTH

65 O6o06maromuii ypok. MarauTHoe moJie. 1
DneKTpoOMarHuTHAsE UHTYKIIUS

66 Oo6o6maronuit ypok. KBantoBas pusnka. 1eMeHTHI 1
aCTPOHOMUU U acCTPOU3UKU

66

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
» ®usuka, 10 kirace/ Msakumes I'.4., [Terpoa M.A., Yromeaukos O.C. u apyrue,
OO6111eCTBO C OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODA,;
» Gusuka, 11 kmace/ Msikumes I'.41., [lerpoBa M. A., YronsaukoB O.C. u apyrue,

OO0111eCTBO C OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODA.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
» Gusuka, 10 knace/ Msikumes I'.41., [letpoBa M. A., YronsaukoB O.C. u apyrue,
OO011ecTBO ¢ OrpaHUUYEHHOU OTBETCTBEHHOCTHIO «/[PODA,;
» dusuka, 11 knace/ Msxkumies I'.51., [lerpoBa M.A., Yronsaukor O.C. u apyrue,

OO6111eCTBO C OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «/J[PODA.



