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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS HAa YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHUI M TpeOOBaHUU K pe3ylbTaraM
OCBOCHHSI OCHOBHOW 00pa3oBaTeiIbHON MporpamMmsbl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ ydérom (QenepaabHO paboyelt NporpaMMmbl BOCIUTAHUS U
KOHIIENIMU TpernoAaBaHusi ydyeOHoro mnpenMera «®Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickoit denepanum, peAIN3YIOIIUX OCHOBHBIE
o0pa3oBaTesbHbIE MPOTPaMMBI.

Conmepxanue mnporpaMMbl 1O (U3MKE HampaBlIeHO Ha (popmMupoBaHue
€CTECTBEHHO-HAyYHOM KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyueHnu ux Qusnke Ha 0A30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT Tpedoanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEAMETHBIM pe3yjbraram
oOy4yeHHUsl, a TaKXe YUYUTHIBAET HEOOXOAUMOCTb pealu3aluud MEXIPEIMETHBIX
cBsi3eld (U3MKH C €CTECTBEHHO-HAyYHbIMH Yy4eOHBIMU TpeameTamu. B Heil
OTIPENIETISIOTCS OCHOBHBIE LIENM M3Y4YeHHUs (U3UKM Ha YpOBHE CPEAHEr0 OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTarpeIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (hu3HKe BKIIOUALT:

® IUIAHHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3yJbTaThl 110 roJjaM 00y4eHHUS;

e conepkaHue yueOHoro npeamera « Ou3nkay 1o rogaM 00y4eHHs.

®u3rka Kak Hayka O HauOojee oOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIA BKJIAJ B CHCTEMY
3HaHMui 00 okpysxaromiem mupe. [IkonbHBINH Kype PU3MKH — CUCTEMOOOPA3YOIIHIA
JUISL €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOIbKY (DU3HUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OUOJIOTHEH,
¢bm3uyeckoii reorpadueri m actpoHommeil. Mcmonap3oBaHME W aKTHBHOE
OpUMEHEHUEe (U3NYECKUX 3HAHUM  OmpenesseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B cdepe HSHEPreTMKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MaTepHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JPYTHUX.
Nzydenne ¢(u3uKkd BHOCUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHME €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa oO0ydaroumxcs, B (GOpPMUPOBAHUE YMEHHH MPUMEHSTH
Hay4YHBIA METO]I TO3HAHUS TP BHIMOJIHEHUU UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢usuku s ypoBHSL cpefHero ooiero oOpasoBaHUs
IOJIOKEH pAJ HWAEH, KOTOpbIE MOYHO paccMarpyuBaTh KaK MPUHUMUIBI €ro
OCTPOECHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SABIAETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3iesioB (hU3MKU, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK M COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3HKU
o0beqUHEH BOKpPYr (usmueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMHpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX Mare€puu, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE€ peanuzaunus NpPEANoNaraeT HCIOIb30BaHUE
rYMaHUTApHOTO TMOTEHIHaNa (U3NYECKOW HAyKHU, OCMBICICHHE CBS3M Pa3BUTHS
¢u3ukn ¢ pa3BuTMeM OOmEeCTBa, a TaKXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH H SKOJIOTUYECKUMU MPOOIEMaMH.

Hoess npuxnaounou  nanpasnennocmu. Kypc ¢Gusuku mnpeamnonaraet
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHIIOKEHHM
U3yYEeHHBIX TEOPUI U 3aKOHOB.

Hoes osxonoeuzayuu peanusyeTcss MOCPEICTBOM BBEIEHUS JIIEMEHTOB
COACpXaHMsI, TOCBSIMIEHHBIX OJKOJIOTMYECKMM MpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHMKH U TEXHOJOTUH, a Takke OO0CYKICHHS
po0JieM parMOHAIIBHOTO TPUPOIOIIOIB30BAHUS M KOJIOTMUYECKOU O€30ITaCHOCTH.

Crep>XKHEBBIMHM DJIEMEHTAMHM Kypca (U3MKM Ha YpOBHE CpPEIHEro OOILero
oOpa3oBaHus SABIAIOTCA (u3nueckue TeopuH ((GOopMHpPOBAHUE MPEACTABICHHUI O
CTPYKTYype MOCTpPOeHUsl (PU3HUECKON Teopuu, posid (PyH/IaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHSIX O TMPHUpPOAE, TpaHUIaX
NPUMEHUMOCTH TEOpHid, MJIsi ONHCAHUA E€CTECTBEHHO-HAYYHBIX SIBICHUU W
MIPOIIECCOB).

CucTeMHO-IeSTeNbHOCTHBIA MOJAX0J B Kypce (DM3HUKH peau3yercs Mpexe
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHOU AESITENIbHOCTH OOYYaroIIUXCS.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKA — 3TO HCMIOJIB30BAHUE CHUCTEMBI
(GpOoHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTopHBIX padoT,
KOTOpBIE B MporpaMMme Mo (Qu3uke oObeTUHEHBbI B OOLIMI CIIMCOK yUYEHUYECKUX
NPAKTUYECKUX paboT. BeijeneHne B ykazaHHOM MepeyHe JIabopaTOpHBIX padorT,
OPOBOIUMBIX ISl KOHTPOJS W OIEHKH, OCYIIECTBISIETCS y4acTHUKAMU
00pa3oBaTebHOTO TMpPOIlECCa MCXOMd U3 OCOOEHHOCTEW TIJIaHUPOBaHUA U
ocHameHus kaOuHera ¢usmku. IIpum sToM obecrmeumBaeTCs  OBJIAJICHHE
0oOy4aromyUMHUCsST YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEpPEHHUs, HCCIEAOBAHMS
3aBHCHUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHNE yaenseTcs pelIeHn0 pacu€THRIX U KaUeCTBEHHBIX 3a/1ad.
[Ipu 3TOM 117151 pacUE€THBIX 3a]1a4 MPUOPHUTETOM SBIISIOTCS 3a/1a4H C SBHO 3aJJaHHOM
busznyeckoli MONEeIbI0, TO3BOJSIONINE TMPUMEHSATh W3yYEHHBIE 3aKOHBI |



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfena Kypca, TaK WU WHTErpUpys 3HAHUS U3
pa3HbIX pasnesoB. s KaueCTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 3aJaHusl Ha
0oOBsICHEHHNE TPOTEKaHUS (DU3UYCCKUX SBJICHUN M IPOICCCOB B OKPYKAIOIICH
KU3HHM, TpeOyroiye BbIOOpa (U3MYECKONM MOAENU ISl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepualibHO-
TEXHUYECKOMY oOOecredeHn0 ydeOHOro mpoliecca 0a3oBBIM ypOBEHB Kypca
(bU3UKHN HA YPOBHE CPEHEr0 OOIIEro 00pa30BaHUs JOJKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOMHeTa (PU3MKU WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWMHETa
IPEeIMETOB €CTECTBEHHO-HAYYHOro Hukia. B kabuHere (U3UKU JTOJDKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpyIOBaHUE Il BBHITIOJIHEHUS YyKa3aHHBIX B
mporpaMme 1o (pU3UKe YUYCHUICCKUX MPAKTHICCKUX PabOT M JEMOHCTPAIMOHHOE
o0opymoBaHHE.

JlemoHCTpanoHHOe 00opynoBaHue GOPMUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIMil s
UCCJIENOBAHUSA W3yYaeMbIX SBICHUW W  TPOIECCOB, OMIUPUYECKUX H
(GyH/IaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyqOBaHHUE Il YUYEHHMYECKHX MPAKTHUYECKUX padoT
dbopMupyeTcsi B BUIE TEMAaTHYECKUX KOMIUIEKTOB W OOECIICUMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsa. TeMaTH4ecKhe KOMIUICKTHI
1ab0opaTropHOro 00OPYIOBaHUSA JOJKHBI OBITh TMOCTPOEHBI Ha KOMILIEKCHOM
WCITOJIb30BAHMM AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TaK)Ke KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHUJI€ IM(PPOBBIX JTAO0OpATOPUIA.

OCHOBHBIMHU TIENIAMH U3y4YeHUsT (PU3UKH B 0OIIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHE HWHTEpeca W CTPEMIICHUS OOYyYarolIuXCsi K HAayYHOMY
W3YYCHHUIO TPHUPOJBI, PAa3BUTHE HMX HHTEIUICKTYaTbHBIX M TBOPYECKHUX
CITOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAyYHOM METOE MO3HAHUS U (POPMUPOBAHUE
HCCIICIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (opMupoBaHWE HAYYHOTO MHPOBO33PCHUS KaK pe3ylbTaTa HW3yYCHHUS
OCHOB CTPOCHHUS MaTepHH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHEe YMEHUH OOBSICHATH SBICHUS C  HCIOJb30BaHHUEM
(bU3UYeCKUX 3HAHWN U HAYYHBIX JOKA3aTeIIbCTB;

e (opmupoBaHUE TMPEACTABICHUA O PONU (U3UKU ISl PA3BUTHSA JIPYTUX
€CTECTBCHHBIX HAayK, TEXHUKU U TEXHOJIOTHM.

JlocTmkeHne dTUX TIeNield 00eCreunBaeTCsl PEIICHUEM CIEAYIOIMNUX 33/1ad B

mporiecce u3yueHus Kypca GU3MKH Ha YPOBHE CpeHEro 00I1Iero oopa3oBaHus:



e mpuOOpEeTEeHHWE  CHUCTEeMBI  3HaHMK 00  00mmMX  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO
GU3NKYy, OINEKTPOAMHAMHUKY, KBAaHTOBYIO  (U3UKY W  DJIEMEHTHI
acTpo(u3uky;

e (QopmupoBaHHE YMEHHH TNPUMEHATh TEOPETHUUECKUE 3HAHUA  JUIs
oObsiCHEHUS (PU3UYECKUX SBJICHHM B TIpUpPOJEe W JUIl TPUHATHUS
IIPAKTUYECKHUX PELIEHUN B IIOBCEIHEBHOM KU3HU;

® OCBOCHHE CMOCOOOB pEIICHHS] Pa3IWYHBIX 3a7ad C SBHO 3aJaHHOU
¢u3nyeckor MOJENbI, 3a4ay, MNOAPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3manne PU3NIECKON MOJIENH, aJIEKBAaTHON YCIIOBUSIM 3a]1a4H;

® T[OHMMaHWE (PU3NYECKUX OCHOB U TPHUHIIUIOB JEHCTBUSA TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOIIYIO
cpeny;

® OBJIQJICHUEC METOJaMU CAMOCTOSATEJIPHOTO IUIAHUPOBAHUS W TPOBEACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHali3a W WHTEpHpeTanuu UHPOpMAIIUH,
OIPEEIICHHS] IOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTara;

® CO3/aHME YCIOBUU NJi Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOU JEATEIBHOCTH.

Ha wu3ydenue ¢u3uku (0a30BBIM ypPOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus orBoguTcst 136 vyacoB: B 10 kinacce — 68 yacoB (2 yaca B HEJIENIO), B
11 ximacce — 68 yacoB (2 4yaca B HE/IENIO).|

[Ipennaraemseiii B mporpamMme 1o (u3MKe TepedeHb J1ab0paTopHBIX WU
NPAKTUYECKUX paldOT SBIAETCS PEKOMEHJOBAHHBIM, YYHUTENb JI€JaeT BBHIOOD
MPOBEACHUSL J1a0OpPAaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBUAYAJIbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Pasznen 1. @®u3nka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUA

®usnka — Hayka O mnpupozae. HayuHbie MeTOnbI IO3HAHUSA OKPYKAIOILIEro
mupa. Pompb oJkcnepuMeHTa W TEOpPUM B IIpOLECCE IO3HAHUS IPUPOJIBI.
DKCIIEpUMEHT B (pU3HKE.

MopenupoBanue QpuU3nyecKux SBICHUN U mpoueccoB. HaydHble runmotessl.
dusnueckue 3aKOHbI U TEOpUH. [ paHUIBI MIPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pone m Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAy4YHON KapTHHBI
MHpA, B PAKTUYECKOMN AEATENBHOCTH JIOACH.

Jlemoncmpayuu

AnanoroBele U 1U(GPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXAHMYECKOIO JBHXKCHUS.
Cucrema orcuéra. Tpaexkropus.

ITepemernienne, CKOpOCTh (CpEIHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCTb) WU
YCKOpPEHUE MAaTepHalbHON TOYKH, UX MNPOEKUMH HAa OCHU CHUCTEMbI KOOPMHAT.
CroxeHue nepeMeIeHul U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHsS, NYTH M [EPEMEIICHUS
MaTepHuaabHON TOYKHU OT BPEMEHH.

CBoOoiHOE najzieHue. YCKopeHue cBOOOAHOTO MaeHUsI.

KpuBonuHeiiHoe  nBukeHue. J[BMKEHHME  MarepuaJbHOM  TOYKM IO
OKPY>KHOCTH C ITOCTOSSHHOM MO MOZYJIFO CKOPOCTBIO. YIIIOBAsI CKOPOCTh, JIMHEUHAS
ckopocTh. [lepron u yactora obpanieHus. LleHTpocTtpeMutensHoe YyCKOpPEHHE.

TexHu4yeckue yCTpOWCTBA UM IPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JNBU>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIC MTEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUYETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKEHUSI.

[IpeobpazoBaHue IBHKEHUM C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue nBwxkeHus Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIIHHO.



N3mepenne yCKopeHHs: CBOOOTHOTO TaIeHHUS.

HamnpagneHnne ckopocTy Npu ABUKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO NBMKECHUS C LEJIbIO OINPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOIIEHUS MEXAY IYyTAMH, HPOWICHHBIMM TEJIOM 3a
MOCJIE/IOBATEIIbHBIE PABHBIE IPOMEKYTKM BPEMEHU MNPU PaBHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHue NBUXKEHUS IIAPUKA B BA3KOW KUIKOCTH.

N3yyenue npmxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensbHOCTH  [amunesa. IlepBeii 3akoH  HbroToHa.
NuepuumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cwi. Bropoit 3akoH HprotoHa
IUI MaTepUaIbHOU TOUKU. TpeTui 3akoH HbproTOHA 11 MaTeprUaIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuna Tskectd. llepBas kocmumueckas
CKOPOCTBb.

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

Tpenue. Buapl TpeHus (mokosi, ckoyib>keHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus mokos. KoadduuneHt tpeHusl.
Cuiia conpoTUBIEHUS MPU JBUKEHHUH TeJIa B )KUIKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE JBUYKEHUE a0COIIOTHO TBEPOTO TENa.

MoOMEHT Ccuiabl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcinoBus
paBHOBeCUs TBEPAOTO TEa.

TexHu4yeckrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MOAMIMIHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLIUu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJl.

Bropoit 3akon HeroroHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHeHHME CUIT TPEHUS MMOKOS, KAUEHUS U CKOJIbKECHMUSL.

YcnoBust paBHOBECHS TBEPOTO Teyia. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyenue nprxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CWJI YOPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasIie, OT ux AchopMaliuu.

HccnenoBanue ycCiIOBUK PAaBHOBECHS TBEPAOIO TeENA, HUMEIOLIETO OCHh
BpAILICHUA.

Tema 3. 3akonvt coxpaneHus 6 mexaHuke

NmMnynec MaTepuanabHON TOYKHM (TeNla), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NmnynbCc cunbl M HU3MEHEHHWE HMITYJIbCA TeJla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass SHeprus marepualibHOM ToukH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[ToTennuanbHast SHEprus. [ToTennuanbHast SHEprus YIIpyTo
neopmupoBaHHONM  TpYXKWUHBL.  [loTeHIManpHass SHeprus  Tejla  BOJIM3U
MOBEPXHOCTH 3EMIJIH.

[ToTeHuanbHbIC u HEIOTECHIIMAJIbHbIC CHJIBI. CBs3b paboThI
HEMOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOM JIHEPruu CHCTEMBI TEIL.
3aKOH COXpaHEHHUSI MEXaHWYECKOM IHEPTHUHU.

Yhpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4YecKkrue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexoa noTeHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopivie pabomoi

N3yuenne abCONIOTHO HEYNPYroro yaapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3HEpruu
TeJIa Ha MPUMEPE PACTSHKEHHS PE3UHOBOIO KT'YTa.

Pasnen 3. MosiekyJisipHas pU3NKa M TEPMOAUHAMMKA
Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETHYECKOM TEOPUU M HUX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwxkeHue. Juddysus. Xapaktep ABHKEHUS WU
B3aMMOJICHCTBUS YacTHUI BellecTBAa. MoOJenu CTpOEHUs Ta30B, JKUIKOCTEH H
TBEPABIX TEN U OOBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mozeleld. Macca u
pa3mepsl Mosiekyi. KomnuectBo BemectBa. [loctossHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.



Mognens  umpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKON TeOpUHM HACAIbHOrO raza. AOCOJIOTHAs TeMmIeparypa Kak mepa
CpeHE KWHETHYECKOM HHEpPruu TEmJIOBOTO JBWKEHUs dactull rasza. lllkama
temneparyp KensBruna. ['a3oBble 3akoHbl. YpaBHeHue Menneneesa—KianepoHa.
3akoH [lampToHa. M30mporneccsl B UAEAIBHOM Ia3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. [paduueckoe MpeAcTaBiICHUE H30IMPOIECCOB: HM30TEpMa, M30X0pa,
n3o0apa.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAlOLIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COETHMHEHHM.

OmnbiTel 10 MU PY3UH KUTKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHUSI.

Mopens onswita IlTepHa.

OnpIThI, J0Ka3bIBAIOLINE CYILLECTBOBAaHUE MEXMOJIEKYIISIPHOTO
B3aNMOJICCTBHUSL.

Monenb, HUTIOCTpUPYIOLIAs IPUPOY AABIECHUS ra3a Ha CTEHKH COCY/aA.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSA WICAJIbHOrO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HU3MEPEHUU
00bEMa KOMHATBI, JABICHUS U TEMIIEPATYpPhl BO3AyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEX]Ty TapaMETPaMH COCTOSIHUS Pa3pe’KEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmoanHamuueckass cucreMa. BHYTpeHHssI dHEprus TEPMOIAMHAMHUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHusa. KoauuecTBo TermnoTel U paborta. BHyTpeHHss
SHEprus  OAHOATOMHOIO  HJEaJpbHOro  Trasa.  Buuael  Temionepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3yUeHUE. YIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA.
KonnyecTBo TEMIOTHI MPH TEIIONEpeiaye.

[lonsiTue 00 agmabarHom mpouecce. [lepBbIl 3aKOH TEPMOIMHAMHUKM.
[IpuMmeHeHre mepBOro 3akOHA TEPMOAMHAMUKHM K H3ompoueccaMm. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoObpatuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBple ~ MammHbl.  [I[pyHOMOBI  DEUCTBUS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MammuHaxX. KoaduiueHt mone3noro
neiictBusi teroBo MamuHbl. ukn KapHo u ero ko3gduIMEHT MOIE3HOTO
JEeNCTBUSA. DKOJIOTMYECKUE TPOOJIEMbI TEIIOIHEPTETUKH.



TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, OITOBOM XOJOIUIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHre BHYTpPEHHEW HSHEpPrUM Teja MPU COBEPILICHUH PadOTHI: BBUIET
npoOKH W3 OYTBUIKH TOJl JEWCTBHEM CXKAaTOro BO3AyXa, HarpeBanwe s¢upa B
JaTyHHOU TpyOKe MmyTéM TpeHUs (BUACOAECMOHCTPALINS).

N3meHeHne BHYTpEeHHEW SHEpPTruu (TeMIieparypbl) Tela Mpu Terionepeiaye.

OneIT Mo aaumabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoi TypOWHBI, ABUTATENs BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3Mmepenune yaenpHOM TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeutecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kurneHue. AOCONIOTHAs U
OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa. HachlmieHHbIH mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucramiuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. JKuakue kpuctawibl. CoBpemMeHHble Marepuainbl. [lnaBineHue u
KpUcCTaIn3alus. YAelbHas TerioTa miasieHus. Cyonumariusi.

YpaBHEHHE TEIJIOBOTO OallaHca.

TexHuueckue yCTpONCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJTYUYECHUs] COBPEMEHHBIX MaTepualioB, B
TOM YKCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MApOB.

Kunenue npu nmoHW>KEHHOM JaBJICHUHU.

CnocoObl U3MepeHUs BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHCTpalust KpUCTAILIIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenne 0THOCUTENHLHON BIIaXXKHOCTH BO3IyXa.

Pazneun 4. DuekTponnHaAMHUKa
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. ONEKTpUYECKHil 3apsn. JlBa Buaa BIIEKTPUYECKHUX
3apsAn0B. [IpOBOAHMKH, OUAIEKTPUKU W IOJYIPOBOAHUKH. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsia.
B3anmoperictBue 3apsanoB. 3akoH Kynona. ToueuHbIl dNEKTpUYECKUI 3apsii.
Onektpuueckoe mnone. Hampsok€HHOCTh — anekTpuueckoro mnossd.  IIpuHinun



CYNEPIO3ULIUNA NIEKTPUYECKUX MONeH. JIMHMKM HanpssKEHHOCTH 3IEKTPUYECKOTO
HOJIAL.

PaGora cun  anmekrpoctarmdyeckoro  mojs.  [lorenmman.  PasHocThb
noteHuuanoB. [IpOBOMHMKM M JUDAJIEKTPUKH B  IIEKTPOCTATUYECKOM IIOJIE.
JudnekTpudeckass IpOHULAEMOCTb.

OnektpoéMkocTb. KoHneHcaTop. DIEeKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHnuecKkne yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHUE: DIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTUYEeCKasi 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTpyHHbII IPUHTED.

Jlemoncmpayuu

YCTPOWCTBO ¥ NPUHIMIT AEUCTBUS MIEKTPOMETPA.

B3aumonencTBue Ha3IeKTPU30BAaHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3APIKEHHBIX TEN.

[IpOBOIHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIEKTPOCTATHYECKAs 3aIUTA.

JINDIIEKTPUKH B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JNEKTPOEMKOCTH IUIOCKOIO KOHJIEHCcaropa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEK1y HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpudeckuii mox. Toku é paznuunvix cpeoax

DIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
Ucrounnku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 yyacTKa LETH.

DNEKTPUYECKOE COINPOTUBJIIEHUE. YIEIBHOE CONPOTUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEINHEHUE TTPOBOJHUKOB.

PaGora onexkrpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomiHOCTb
AIIEKTPUYECKOTO TOKA.

DNEeKTpOoABMKYIAs CHJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHUKA TOKA.
3akoH OMa J1sl TOTHOM (3aMKHYTOM) 3nekTpruyeckoil nenu. Kopotkoe 3aMbikaHue.

OJEeKTpOHHAsT ~ MPOBOJUMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIICHHS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

ITonynpoBoaHUKH. CoOcTBeHHas 51 IIpUMECHAs IIPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoaa. [1onynpoBoJHUKOBBIE TPUOOPHI.

OneKkTpuyecKkuidi TOK B pacTBOpax MW pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPONUTHYECKAS AUCCOLMALINS. DIEKTPOIIN3.



OnekTpuueckuii Tok B Ta3zax. CamMOCTOSTENbHBI U HECaMOCTOATEIbHBIN
pazpsan. Monnus. [1na3ma.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPHUMEHEHUE: aMIIEPMETP,
BOJIETMETP, PEOCTAT, HCTOYHUKH TOKAa, JJIEKTPOHArpeBaTeiIbHble MPHUOOPHI,
ANIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JHO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HapsHKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUSI LHUJIUHIAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOLIA/IM MTOIIEPEYHOTO CEYECHUs U MaTepHaIa.

CmMemaHHoe COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe IMEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3amblkaHue
raJbBAaHUYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHHS METAJLUIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB AIIEKTPOJIUTOB.

NckpoBoii pa3psa 1 NpOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSSI NPOBOMMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3yueHne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpOABHKYIIEN CUIIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTHUBIICHHS.

Habmtonenue snexrponusa.

MexnpeamMeTrHbie CBA3U

N3yyenune kypca gusnku 6a3oBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
YYETOM CONEPIKATEIBHBIX MEKIPEIMETHBIX CBSA3€H C KypcamMH MareMaTuKH,
OMOJIOrUH, XUMUHU, TeOTpapuu U TEXHOIOTHH.

Mesicnpeomemnvie nonamus, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHUWE, HAyYHbId (akT, TUmore3a, (u3nuecKkas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOJIIOEHUE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOZIEIIb, U3MEPEHNE.

Mamemamuka: pellleHHWE CUCTEMBbl ypaBHEHHUM, JIMHEWHas (QyHKIHA,
napabona, runepOosua, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO,
BEKTOPBI M UX MPOEKLMN Ha OCH KOOPIHUHAT, CI0KEHUE BEKTOPOB.

Buonocusa: mexannueckoe IBUKEHHME B JKUBOHM npupone, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPENAun, TEILIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SABJICHUS B )KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEUIECTBA, MOJISPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAIJIOB, 3JIEKTPOJIUTHUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

T'eoepagpus: BNaxXHOCTh BO3yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodpazoBaHUE NBIKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, TOMAIIUITHAKYN, WCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOIOMET W JApPYTUE), JBHUTaTellb BHYTPEHHETO
CropaHws, apoBas TypOMHa, OBITOBOW XOJIOMAUIBLHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJTyYCHHsI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCJIE HaHOMAaTEepHAIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTpYWHBIN IPUHTED, AIIEKTPOHArPEBaTEIIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAaHUKA.

11 KUIACC

Paznea 4. DiiekTpoAMHAMHKA

Tema 3. Mazcnummnoe none. In1eKmpomazHUmMHAA UHOYKYUA

[TocTtossHHbIE ~ MarHUTBL.  B3auMoOmEeNCTBUE  TMOCTOSAHHBIX ~ MArHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM wuHAYKUMH. [IpmHmMn cyneprno3unuu
MAarHuTHBIX noJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapTWHa JIMHUM MarHUTHOU
WHIYKIWH MOJISI TOCTOSTHHBIX MarHUTOB.

MarauTHOe T1OJi€ NPOBOJHHMKA C TOKOM. KapTWHa NMHUN WHIYKIUU
MAarHUTHOTO TIOJISl JUIMHHOTO MPSMOr0 MNPOBOJHHMKA M 3aAMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTyIIKU ¢ TOkoM. OnbIT Opcrena. B3anmonelictBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb U HanmpaBjieHue. [[BrkeHune 3apspKeHHOM YacTUIIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuibl Jlopenta.

SlBieHHE  BJIEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJEKTPOABIWKYIAS CWia WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nanekTpuyeckoe mojie. INEKTPOABHXKYIAS CHUJIa WHAYKUUA B
IPOBOJHUKE, IBUXKYILIEMCS TOCTYNATEIbHO B OAHOPOAHOM MAarHUTHOM IOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABMXKYIIAs  CHUJia
CaMOUWHTYKIINH.

DHeprus MarHUTHOTO MOJISL KATYIIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHu4YecKkrne YCTpPOWCTBA M IMPAKTUYECKOE MPHUMEHECHHUE: TOCTOSIHHBIE
MAarHuThl, 53JEKTPOMArHUThI, 3JEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOIO IMyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHYKIIMA MAarHUTHOTO TOJISL.

B3aumonencTeue 1ByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumnel JIopeHIia Ha MOHBI AIEKTPOIIUTA.

SIBneHue PMeKTPOMarHuTHON UHYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh DJIEKTPOJABWKYILIEH CHUJIbI MHAYKUIHUHU OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHrne MarHuTHOTO MOJIsl KaTyIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBICHUS AIEKTPOMATHUTHOW UHAYKIUU.

Paznea 5. Kosiedoanus m BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJleOanus

Konebarenbnas  cuctema.  CBOOOIHBIE  MEXaHUYECKHE  KOJNEOAHMUS.
['apmonnueckue konmebanusi. I[lepuon, wacrora, amrmumtyna U (asa koieOaHUH.
[IpyxvHHBIM MasgTHUK. MareMaTuyeCKUd MasiTHUK. YPaBHEHUE TAPMOHUYECKHUX
kosieOanuil. [IpeBpanieHue sHeprur Ipy rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubrit  koHTYp. CBOOOTHBIE JIIEKTPOMATHUTHBIE KOJICOaHUS B
UJealbHOM KOJIeOaTeIbHOM KOHTYpe. AHANOTUS MEXAY MEXaHUYeCKUMU W
AIIEKTPOMArHUTHBIMU  KosieOanusimu. @opmyna TomcoHna. 3akoH COXpaHEHUS
SHEPI'UM B UJCaIbHOM K0JIeOAaTeTbHOM KOHTYpE.

[IpencraBrneHne o 3aTyxaronuX KojcOaHMsIX. BhIHYX)ICHHBIC MEXaHUYECKUEC
koniebanus. Pesonanc. BeIHYKIEHHBIE 27IEKTPOMAarHUTHBIE KOJICOaHNS.

ITepemennsbiii  Tok. CHHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE€ M JCHUCTBYIOIIEEC 3HAYEHUE CUJIbI TOKa U
HAIPSHKEHUS.

Tpauchopmarop. IIpousBoacTBo, mepenada U MOTPeOIICHUE DIEKTPUUYECKOM
SHEPIUM. DKOJOTHMYECKHE PUCKH IPU IMPOU3BOICTBE AMEKTpodHepruu. Kymbrypa
WCMOJIb30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HH.

TexHHYeCKrne YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOIO TOKA, JIMHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KojeOaTeNbHOM CHUCTEMBI (TIPYXUHHBIA WM
MaTeMaTUYECKUN MAsITHUK).



Habmnronenue 3aryXaronmx KojaeOaHuH.

HccnenoBanrue CBOMCTB BBIHYKACHHBIX KOJICOAHUIA.

HaGnronenue pezonanca.

CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHHUS.

OcumnorpaMmbl (3aBUCHMOCTH CHJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu MOCHENOBaTEIbHOM COEAUHEHUU PE3UCTOpPA, KaTYIIKH
WHyKTUBHOCTHU U KOHJEHCATOpA.

Mojienb TUHUYU 3NEKTPONEPEaaYH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

UccnenoBanue 3aBUCMMOCTH TEpUOA MaJbIX KojieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHue NEepeMEHHOTO0 TOKA B I[ENM W3  MOCJIEA0BAaTENIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoMazZHUMHbLE 60/IHbL

MexaHndeckue BOJHBI, ycinoBua pacnpoctpaneHud. llepumon. CkopocThb
pacrpocTpaHeHHs] U JJIMHA BOJHBL llomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHHUYECKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBHSI WM3JIyUYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoil BonHe. CBoicTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaKeHHE, MPEJIOMIICHHUE, MOJsipu3alus, Aupaxiusi,
uarepdepenius. CKOpOCTh AMEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTpOMArHUTHBIX BOJH. [IpuMeHeHHE >MEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckrue YCTpPOWCTBA MU NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YIAbTPa3ByKOBas IMArHOCTHMKA B TEXHUKE M MEIULMHE, pajap,
paauoNpuEMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTPAHCHUE TONIEPEUHBIX U TIPOJOJIbHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmonenue orpaxeHus U MpeJoMIICHUs MEXaHUYECKUX BOJIH.

Habntonenue untephepeHunu 1 Auppakiimi MEXaHMYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJI0W U
4acTOTOM KoJieOaHU.



UccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
npesioMIIeHUE, TToNApu3anus, nudpakius, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMorMHENHOE pPACHpOCTpPAHEHHE CBETA B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OTpakeHHs cBeTa. [locTpoenne n3zoOpaxeHuil B
TIJIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee otpaxkeHue. lIpeaenbHbId yrosl IOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro ceera. LIBer.

ColOuparome u paccewBarolive JuH3bl. ToHkas juH3a. DOoKycHOe
paccTossHUE W ONTHYECKas cuja TOHKOW JuH3BL [locTpoeHue m3o0pakeHuil B
coOMparolux M paccenBaronux JuH3ax. PopMynaa TOHKON JIMH3BL. YBEITUYECHHE,
JlaBa€MO€ JIMH30U.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITUKHU.

BonnoBast ontuka. WHTepdepenius ceta. KorepeHTHBIE HCTOYHHKH.
VYcnoBus HaOMIONEHHS MAaKCMMyMOB W MHUHMMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaknus cBerta. JudpakuvonHas pemeTka. YclIoBHE HaOMIOIEHUS
[JJaBHBIX ~MAKCUMyMOB MpH TAJE€HUU MOHOXPOMATHUYECKOTO CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckne yCTpOHUCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAS
OITHKA, TU(PpaKIIMOHHAS PEHIETKA, TTOTSTPOU/I.

Jlemoncmpayuu

[IpsimonMHEHHOE pACHPOCTPAHEHUE, OTPAKECHUE U TMPEIOMIIEHHE CBETA.
OnTtuyeckue mpuoOopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3aX.

Monenn MEKpOCKOTIa, TEJIECKOMA.

Habmronenue nuarepdepeHyuy cBera.

Habnronenue audpakmuu ceera.

HaOnronenue aucnepcuu ceera.

[Tonydyenune cnekrpa ¢ TOMOIIBIO TPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBIO TUDPAKITMOHHON PEIIETKH.

Habmonenue nonsipusaiuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi



N3mepenne nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nesn 6. OcCHOBBI ClIelIHAJIbHOI TEOPUHM OTHOCHTEIBLHOCTH

I'panuubl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHukd.  IlocTymarsel
CIIEIHAIBHOW TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOZYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIAII OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAILCHHE
JUIAHBI.

DHeprus U UMIYJIbC PENSTUBUCTCKON YACTULIBI.

CBsI3b Macchl C 3HEPTUEW U UMITYJIBCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUs
IIOKOS.

Pasznea 7. KBanToBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyina I[lnanka cBa3u s3HEpPrun GOTOHA C €r0 YaCTOTOM. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnegoanue Gorodadpdexra. Onbiter A. I. CroneroBa. 3akoHbBI
dbotorddexra. YpapHenue ODiHIITeHA Mg dotodddexra. «KpacHas rpaHuiiay
dhotorddexra.

JlaBnenue ceeta. OnbiThl I1. H. Jlebenena.

XHUMHUUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MpPaKTUYECKOE MPUMEHEHHUe: (HOTOIIEMEHT,
(dboTonaTumK, coiHeuHas 6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(ddeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

Uccnenoranue 3akoHOB BHeIHETo GoTodddekra.

CBeToauon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogenb aroma Tomcona. OmbiTel Pezepdopna mo paccessHuio o -4acTuIL.
[Lmanerapnas mozens aroma. Iloctymarel bopa. M3inydenue u mnomiomeHue
(GOTOHOB TpU TEepexo/ie aroMa C OJHOTO YPOBHsSI SHEPruM Ha JApyrod. Bumel
crekTpoB. CHEKTp ypOBHEW SHEPIUU aTOMa BOAOPO/A.

BosHoBbie cBoiicTBa yactul. Bomubl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
Tyau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHE.

TexHu4YecKkrue yCTpOWCTBAa MU MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Monens onbiTa Pesepdopra.

OrnpeneneHue JJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThiX CIEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomsi

HaOnronenue nuHeRYaToro CrexTpa.

Tema 3. Amomnoe adpo

OKCHEPUMEHTHI, JOKa3bIBAIOIME CIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompegenenuio  cocTaBa
paavoakTuBHOro u3nydeHus. CBoicTtBa anb(da-, 0OeTa-, TramMma-u3IyyEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HelTpoHa. Hyknonnas mopens smpa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnaa. DJEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacman. I[amma-
M3JIlyyeHre. 3aKOH paJIMOaKTUBHOIO PacIaja.

DHeprus CBsI3U HYKJIOHOB B siipe. AnepHbie cuibl. JledexT maccsl sapa.

SAnepusbie peakuuu. [leneHre u CUHTES A1ep.

Anepusbiii peaktop. TepmosiaepHsbii cuHTe3. I[IpobieMbl UM TEPCHEKTHUBEI
AIEPHOM DHEPTETUKN. DKOJOTUUECKHUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaONMIOEHUS U PETUCTPAIIUHU DIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoieicTBUs. EAMHCTBO pr3nueckol KapTUHBI MHUpA.

TexHnUeCcKre yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHUE: NO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aroMHast 6omoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoToTpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPHU3UKHU

Oranbl pa3BuTHs acTpoHomuu. [IpuknaaHoe U MUPOBO33PEHUECKOE 3HAYCHUE
aACTPOHOMMH.

Bun 3Bé&nnoro neba. CosBesnusi, spkue 3BE3MbI, IUIAHETHI, UX BUIAMOE
JIBAOKEHHE.

ConneuHas cucrema.

Conuue. ConHeuyHass akTUBHOCTb. McrTounuk sHepruu CoJiHIITA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jluarpamma «CHEKTpajdbHBIA KJace —
CBETUMOCTBY». 3BE3Jbl IIIABHOM IIOCJICAOBATEIbHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTBY» JUIsl 3BE3]l MIABHOM MOCIEA0BaTEIbHOCTU. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIAECHUU U 3Boonuu ConHia u
3BE3]1. DTalbl )KU3HU 3BE3L.

Muneunbiii Ilyte — Hama 'amaktuka. Ilonoxkenne m nBuxenue ConHia B
I'amaktuke. Tunel ramaktuk. Paguoranaktuky u kBasapsl. YEpHBIE OBIPHI B AIpax
rajgaKkTUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa06ma. Pa3beranue ranakTuk.
Teopus bomnpiioro B3peiBa. PEIuKTOBOE U3IIyUeHHUE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnronenus: HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUM JJISI OMpPENIeTICHUs] TTOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBbIE co3Be31usi CeBEpHOro NoayIapus 1 ipKue 3BE3/bl.

Habnronenus B teneckon Jlynsl, mnanet, Maeuroro Ilytu.

Oo6o0maroee NOBTOpeHue

Ponb ¢u3uku u acTpOHOMHM B HKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIIMAJIBHON M ATUYECKOM chepax AesTeILHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOMN HAayyHOU KapTUHE MHpA, POJb (PU3UUYECKON TEOpHUH
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKOM KapTUHE MHpa, MECTO
(u3myecKkol KapTUHBI MUpa B OOLIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABICHUN O TPUPOJIE.

Me:xnpeamMeTHbie CBA3M

N3yuenune kypca ¢usuku 0azoBoro ypoBHsl B 11 kjacce ocymiecTBisieTcs ¢
YYETOM CONIEPIKATEIIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypCcaMu MarTeMaTukH,
OHMOJI0THY, XUMHH, TEOTPAPUU U TEXHOIOTHH.

Mesicnpeomemnvie nonamus, CBSI3aHHBIE C WU3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHHE, HAay4HbId (akT, rumore3a, ¢Gu3MYecKas BEIUYMHA, 3aKOH,
TeopHsl, HAOMIOIEHNE, IKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHUE CUCTEMbl YPaBHEHHH, TPUTOHOMETPUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO, BEKTOPbl M UX MPOEKIMA HA OCU KOOPJMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIMN, NPU3HAKK MOA00US TPEYTrOJIbHUKOB,
OTIpeIeIICHNE TIIOMIAIN TUIOCKUX PUryp u oobémMa Te.

buonocus: »nexkrpuyeckue SBICHUS B JKMBOM MpUpOAE, KoseOaTenbHbIe
JIBUKECHUS B )KUBOU MPUPOJIC, ONITUUECKUE SBJIEHUS B )KUBOU IPUPOAE, NEHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB Y MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMUECKOW PpEIETKHU, CHEKTPaIbHBIN
aHaJu3.



leocpagus: MarHUTHBIE TIOMIOCA 3€MJIM, 3JICKH MArHUTHBIX PV,
(dhoTochEMKA 3eMHON MMOBEPXHOCTH, MPEJACKa3aHUE 3EMIIETPSCCHUIA.

Texnonoeus: IJHWHWUW BJIEKTPOINEpenad, TEHEpaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENIb, WHAYKIIMOHHAS M€4Yb, PAaAap, PaJUONPHUEMHHK, TEICBU30D,
anTeHHa, TenedoH, CBU-medyb, IMPOCKIMOHHBIM ammapar, BOJIOKOHHAs OIITHKA,
coJIHeuHas Oarapes.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenne yueOHOTO mpenMera «Du3mka» Ha ypOBHE CPEAHETO OOIIETOo
oOpazoBanus (06a30BBIA YPOBEHB) JOHKHO 00ECTIEUUTH JOCTIKEHUE CIIETYIONTUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUSI yueOHOro npeameTa «Du3nKay J0IKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIOMIUXCS PyKOBOJCTBOBATHCS
chopMUpPOBAaHHONW BHYTPEHHEH IMO3UIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUCHTAIlMW, TIO3UTHBHBIX BHYTPEHHUX  YOEXKJACHUN, COOTBETCTBYIOUIUX
TPAJULIUOHHBIM IIEHHOCTSAM POCCUHCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOIO
ONBITA U OIbITA JICSATEIILHOCTH B IPOLIECCE peaav3alid OCHOBHBIX HANpPaBJICHUN
BOCITUTATEIIbHOM JIESITEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpasKaaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh T'PAXKIAHCKONU MO3UILIMKM 00yYarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCHIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUCCKUX T'YMAaHHCTHYCCKHX U
JEMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NI€STEIBHOCTh B MHTEPECAX TPAKIAHCKOIO
o0IecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUHN B 00pa30BaTEeIbHON OpraHU3AIINH;

YMEHHUE B3aMMOJEUCTBOBATh C COLIMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBHUU C
uX QYHKIUSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJOHTEPCKOM JEATEIBLHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUNCKOH TPaJIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE€ OTHOUIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKWU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO IMOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOTI0;

OCO3HAHME JIMYHOTO BKJIaja B TOCTPOEHUE YCTOMYMBOTO OYIyIIETo;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
IpUCYIIEro PU3NIECKON HayKe;



S) Tpya0BOI0 BOCIMTAHUS:

MHTEPEC K pa3IUYHBIM cdepaM MpoPecCHOHANbHOU AESTENHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOW U TEXHUKOU, YMEHUE COBEPILIATh OCO3HAHHBII BHIOOD
Oynyieit mpodeccun 1 peain30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00OpPa30BaHUIO M CaMOOOpPa30BaHHIO B 007IaCTH
(U3HUKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4€eCKOro BOCIIMTAHUSA :

c(OPMHPOBAHHOCTh 3KOJOTMUYECKOM KYJIBTYphl, OCO3HAHHE DIOOAIBHOTO
XapakTepa HKOJOTUIECKHUX TTPoOIIieM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHS YEIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH 3KOJOTHYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUH 10 (QUBHKE;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOW JEATEIBbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHUs  (PUBMKU  OCYHIECTBISATH  MPOEKTHYID UM  HMCCIENOBATEIbCKYIO
NEATEIbHOCTh MHUBUYAIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTBUS:
CaMOCTOSITeTbHO  (OPMYJIMPOBaTh M aKTyallU3UpPOBaTh  MOpoOsieMy,
paccmarpuBarh €€ BCECTOPOHHE;
ONpENEIISITh LEIN JCSATEIBbHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBIABJISITh  3aKOHOMEPHOCTHU M  MPOTHUBOPEUHS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarbIBaTh IUIAH PEUICHUS MPOOJEMBI ¢ y4ETOM aHajIn3a MMEIONUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;
KOOPJMHHUPOBATH U BBITIOIHATH PaOOTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarejibCkue AeMCTBYS:
BJIAJICTh HAYyYHOW TEPMUHOJIOTHEHN, KIKOYEBBIMM NOHATHUSMH W METOAAMHU
(bu3HYecKol HAyKH;



BJa/IeTh HaBbIKAMHU Y4eOHO-HCCIIEI0BAaTENIbCKOW U MPOEKTHOM JeATeIbHOCTH
B 007acTH (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TTOMCKY
METOJIOB pElIeHHs 3a/a4 (U3HUYECKOTO COACpk AaHUsS, MPUMEHEHHUIO DPa3IUYHbIX
METOJIOB IIO3HAHUS;

BIAJIeTh BHUJAMU JEATEIBHOCTH IO TOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpPIpPETAlUY, TMPeoOpa3oBaHUI0 MU TNPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsX, B TOM YHCJIE MIPU CO3IaHUH YUEOHBIX MPOEKTOB B 00JaCTH (PUBUKHU;

BBISIBJISITh PUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3aj]ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HAXOAUTb apryMEHThl JUIs JO0Ka3aTellbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBAaTh TOJIYYEHHbIE B XOJE€ pELIEHUs 3aJadyd  Pe3ysbTarhl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (GOpMyIUpoBaTh COOCTBEHHBIE 3ajaud B 00pa3oBaTEIbHOU
JESTENbHOCTH, B TOM YUCIIE IPU U3YUEHUU (HU3BHUKU;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

YMETh TEPEeHOCUTh 3HaHWUS 10 (U3UKE B MPAKTUYECKYyI0 001acTh
KU3ZHEJEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IACTENH;

BBIIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OPUTUHAIBHBIC TIOJXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJbTePHATUBHBIE PEIICHNUS.

Pab6ora ¢ undopmanueii:

BJIa/IETh HABBIKAMU TOJYy4YEeHHUS] MHPOpMalUUU (PU3NYECKOTO COAEpNKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHAJM3,
CUCTEMaTH3allMI0 M HUHTEpPIpETalnio MHPOpMAIMK PA3IUYHBIX BUIOB U (PopMm
pEe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpMAINY;

UCIIOJIb30BATh ~ CPEACTBA  MH(OPMAIMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PELICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3AIMOHHBIX
3alad ¢ CcOONIoeHHEeM TpEOOBAHUM HJPrOHOMHUKH, TEXHUKHA OE€30MaCHOCTH,
TUTUEHBI, pPECypcocOepexeHusi, TMpPaBOBbIX W  OATUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOW 0€30MacHOCTH;

co3/1aBaThb TEKCTbl (U3UYECKOrO COJACPKAHUS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3HaueHUs WHOOPMAIIMK U TEIEBOM ayIUTOPUU, BEIOUpAs ONTHUMAIbHYIO
(dbopMy npe/IcCTaBIeHUs U BU3YyaJIU3allUH.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHble YueOHbIe el CTBUS:
OCYIIECTBIATH OOIIEHUE HAa YPOKax (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;
pacmo3HaBaTh MPEANOCHUTKM  KOH(MIMKTHBIX  CUTyalldii W  cMsr4arb
KOH(DITUKTHL;



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK0 TOYKY 3PEHHUSI C HCHOJBb30BAHUEM
S3BIKOBBIX CPECTB;

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U WHIWBUIYATbHOU
pabdoTHI;

BBIOMPATh TEMAaTUKy U METOABl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIUX
MHTEPECOB 1 BO3MOKHOCTEMN KayKJI0TO WICHA KOJUIEKTUBA;

NPUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATh JECUCTBUSA MO €€ JOCTMXKECHHUIO: COCTAaBIATH IUIAH JEHUCTBUU,
pacnpenensaTh Poiau C Y4ETOM MHEHHUW YYACTHHKOB, OOCYXJaTh pPE3yabTaThl
COBMECTHOM paboThI;

OIICHUBATh KAY€CTBO CBOETO BKJIa/Ia M KaXJO0TO0 YUYaCTHUKA KOMaHbl B OOIIUN
pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[peJyiaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HJEU C TNO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3IMYHbBIX
CUTYAIUSIX, IPOSBIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCaIbHbIEC YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATEJIHO OCYILIECTBIATh IMO3HABATEIBHYIO JEATEIbHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1auU;

CaMOCTOATENIHO COCTAaBJIATh IUIAH PEHIeHUS PAcu€THBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBIIIOJIHEHMS TPAKTUYECKON padOThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTyaLUsIM;

pacIIMpATh paMKH YYEOHOTO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEANOYTCHHI;

JieJIaTh  OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceod
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBAaTh NPUOOPETEHHBII OIBIT;

cnocoOCTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO HpyIuUMHA B 00nacTH
(bu3KKH, MTOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/1b, SMOLMOHAJIbHBI MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJAJIETh  HAaBBIKAMU  MO3HABATENbHOM  pediaexkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJbTAaTOB H
OCHOBaHU;

MCIIOJIb30BaTh NPUEMBI pedaeKkcuu s OUEHKH CUTyalllud, BHIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 HUX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHThl JPYTUX TPH aHAJIM3Ee PpPEe3yIbTaToB
JesITENbHOCTH,

MpUHUMATh ce0s, TOHNMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHBBI W apTyMEHTHI JPYTHX TpPH aHaJIW3e pPe3yJbTaToB
JESITENbHOCTH,

MIPU3HABATh CBOE TIPABO U MPABO IPYTHUX HA ONTHOKH.

B mporecce MOCTHX)EHUSI TUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe A YPOBHS CpEAHEro oOImero oOpa3oBaHUA Yy OOYUYarOIIUXCS
COBEpPIICHCTBYETCS AMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoaratonui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMUMATh CBOE SMOITMOHAIBHOE
COCTOSIHH€, BUCTh HAIPAaBJICHUS Pa3BUTHSI COOCTBEHHON 3MOITMOHATLHOU CQepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYIUPOBaHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPHHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHUE, CIOCOOHOCTh aJIanTUPOBATHCI K
HYMOIMOHALHBIM H3MEHEHUSM U TIPOSIBIISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKCHHUIO IEH |
yCrexy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHWE JICHCTBOBATh HMCXOIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKJIFOYAIONIEH CIIOCOOHOCTh MOHMUMATh AMOIMOHAIEHOE COCTOSTHUE
JAPYTHX, YYUTBIBaTH €r0 IPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIEHUS
C IPYTHIMH JIFOIBMH, 3a00TUTKCS, MIPOSIBIIATH HHTEPEC U pa3perniarh KOH(PIUKTHL

IMPEJAMETHBIE PE3YJ/IBTATBI

K xoniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha TpHMEpax poJib U MeCTo (pu3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHbBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IESITENBHOCTH JIOACH;

VUUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpIHAIbHAs CUCTeMa OTCYETa, aOCOTIOTHO TBEPIOE TEIO,
UJICaNbHBIN a3, MOJAECIA CTPOEHUS Ta30B, KUIKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUN 3apsii PU pelIeHUU (PU3NUECKUX 3a/1aY;

pacrio3HaBaTh (pU3MUYECKUEe SBICHUS (IIPOIECChl) U OOBSICHITh X HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKECHUE,
cBOOOJHOE NaJICHUE TEJl, JBUKEHHUE MO OKPYKHOCTH, MHEpLUs, B3aUMOACHCTBHE
ten, nuddysus, OpOyHOBCKOE JIBHIKEHUE, CTPOCHHE KUJIKOCTEH U TBEPHABIX Tell,
U3MEHEHHE O0bEMa TeNl MPU HArpeBaHUM (OXJIAXKACHHH), TEIJIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJACHCALWs, IUIABICHUE, KPUCTAJUIM3aLlMs, KUIIEHUE, BIIAXKHOCTH
BO3/yXa, NOBBIIICHNE JABJIECHUSA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXIY IapameTpaMy COCTOSHMS ra3a B M30IPOLECCAX, dJIEKTPU3ALUS TEN,
B3aMMOJCHCTBHE 3apsAI0B;

OINUCHIBAaTh MEXaHHUYECKOE ABM)KEHUE, WCIOJb3ysd (PU3NYECKUE BEITUUMHBI:
KOOpJMHATA, IyTh, I[EPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMITYJIbC TE€Na, KUHETUYECKAs JHEPIus, MOTEHUMAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexXxaHW4YecKass MOIIHOCTb; IpPH OINHUCAHUM MPABUIBHO TPAKTOBATh
¢u3nyecKuil CMBICT HCIOJNb3YEMBIX BEJIMYUH, HUX OOO3HAYeHHs] U E€AMHHULIBI,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYHHY C JIPYTHUMHU
BEJINYNHAMU;

ONMCHIBAaTh HW3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJ W TEIUIOBBIE SIBICHUA,
UCHONb3ysd (PU3MUYECKUE BEIMYMHBI: JaBIIEHUWE Tas3a, TeMmIepaTrypa, CpeaHss
KWHETHYECKasl SHEPrUsl XaOTUYECKOTO JIBMXKEHHsSI MOJIEKYJ, CPEIHEKBAaJApPaTUYHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsA SHeprus, padbora rasa,
KO3(Q(UIMEHT TOJE3HOro JEHCTBUA TEIJIOBOTO JBUTATElNA; IPU OMNHCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3UUYECKUH CMBICI HCHOJb3YyEMbIX BEJIMYUH, UX
0003HaUeHUs] M €IUHULBL, HAXOAUTh (OPMYNbI, CBS3bIBAIOIIME JAaHHYIO
(U3HYECKYIO BEJIMYHMHY C APYTUMH BEJIMYUHAM;

ONMCHIBATh N3YUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUYUHBI: JIEKTPUUYECKUHN 3apsi,
AIIEKTPAYECKOE I10JIE, HAIPSHKEHHOCTD TO0JIS, TOTEHIMAJI, PA3HOCTh ITOTEHIUAJIOB;
Ipy ONHCAaHUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICI HCIOIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYECHHS] W E€OUHULBI;, YKa3bIBaThb (DOPMYIbI, CBS3bIBAIOLIUE
JaHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMHU BEIMUYNHAMU;

aHaJIN3UPOBaTh (PU3UUYECKHUE MPOLECChl U SBICHUS, UCIONB3Ys (pU3MUecKue
3aKOHBI ¥ IIPUHLUIIBL: 3aKOH BceMUpHOTo Tarorenus, I, II u III 3akonsl HerotoHa,
3aKOH COXPAHEHUS MEXAaHWYECKOW DHEPruHM, 3aKOH COXPAHEHHUS HWMITYJIbCA,
IIPUHLAIN CYNEPIO3ULMNA CWI, NPUHIUI PABHOIPABUSA HMHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJEKYJIIPHO-KMHETUYECKYI) TEOPUIO CTPOEHUS BEIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPENHEN KMHETUYECKOW SHEPTMU TEIUIOBOTO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TemmepaTypoil, MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHS
IEKTPUYECKOTO 3apsAna, 3akoH Kynona, mpu O5TOM pasnuyarb CIOBECHYIO
(GOpMYIMpPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBHS (TpaHMIIbI,
o0nacT) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIMIBI  JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX 0€30MaCHOTO HCIIOJIb30BaHUS B
MOBCEJHEBHOM KU3HU;

BBITIOJTHATH JKCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3MUECKUX SBICHUU W
MPOIIECCOB C HKCMOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUH, TPHU ITOM
dhopmynupoBarh pobaeMy/3aaady ¥ TUIOTe3y y4eOHOTo SKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEATIOKEHHOTO 000pyA0BaHHs, IPOBOIUTH OMBIT U (POPMYITHPOBATH
BEBIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTUMAIbHBIA CIIOCOO M3MEPEHHS M HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHNM;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy (U3MUECKUMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHUN, MPU ATOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBATh PE3yNbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHUJIE
TabmuI ¥ TpauKOB, AeTaTh BEIBOJBI IO PE3yIbTaTaM MCCIEIOBAHUS;

cobOmrofaTh mpaBuia 0€30MacHOro Tpyda IMPU MPOBEICHUU UCCIEAOBaHUN B
pamMKax Yy4eOHOTo SKCIEpUMEHTa, Y4eOHO-MCCIEeNOBAaTeIbCKOW U TMPOEKTHOM
JESTENbHOCTH C UCIOJB30BAHUEM H3MEPUTENBHBIX YCTPONUCTB M JIaDOPAaTOPHOTO
00opy/IOBaHU;

pemare pacy€THbIC 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIOJNIB3YS (PU3MYECKre 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H
BbIOMpaTh (PU3MYECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIBI,
HEOOXOAMMBIE NIl €€ pelIeHHs], TPOBOIUTh Pacu€Thl U OIEHUBATH PEATBLHOCTD
MOJTyYCHHOTO 3HAYCHUS (PU3UICCKON BETUIMHBL

peniaTh Ka4eCTBEHHBIC 3a/1a4H: BHICTPAUBATh JIOTUUECKH HEPOTHBOPEUHBYIO
[IENOYKY PACCYKJIEHUW C OMOpONM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buzuYecKue sSBJICHUS;

UCIIONB30BaTh ~ NpPU  pEHICHHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIINH
U TIPE/ICTaBICHUs YYEeOHOW M HAy4YHO-TIOMYJISIpHON MH(MOpMAaIK, TOJy4YeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHAIM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

MPUBOUTH MMPUMEPHI BKIIAa POCCHUICKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO0 MHpAa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCTIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW KH3HU
Ui obecrieueHnsi 0€30MacCHOCTH NMPU OOpaleHUuH ¢ IpUOOpaMH M TEXHUYECKUMHU
YCTPOICTBAMHU, JJIsi COXPAHEHMsI 30OPOBbS U COONIOACHHSI HOPM 3KOJIOTUYECKOrO
MOBEJICHUSI B OKPY>KAIOIIEH Cpejie;



paboTaTh B Tpynme C BBHIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh PAOOTy TPYIIbI, PAIMOHATIBLHO PACTIPEACNATh OOS3aHHOCTH H
IJIAHUPOBATh JIESITEIHHOCTh B HECTAHJIAPTHBIX CUTYaIlUsX, aJICKBaTHO OICHUBATh
BKJIa/] KQXJOTO U3 YYaCTHUKOB TPYIIIHI B PEIIEHUE PACCMATPUBAEMON MPOOIEMBI.

K xoniy o6ydyenus B 11 kiacce npeaMeTHbIe pe3ylibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y O0YYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax pojib U MecCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B MPAKTHUYECKOM IEITEIBHOCTH JIOACH, LEJIOCTHOCTh M €IMHCTBO
(bu3HYeCcKor KapTUHBI MHUPA;

YYUTBHIBATh TPaHULBl TPUMEHEHUS] HU3YUYCHHBIX (PUIHMUECKUX MOJICIICH:
TOUCYHBIN EKTPUUECKUM 3apsifl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SiAEpHAas
MOJIeJIb aToMa, HYKJIOHHAash MOJIEJIb aTOMHOTO sifjpa TMpH penieHuu (U3MIeCKuX
3a/1ay;

pacrio3HaBaTh (pu3nuecKue SBIeHUs (IIporecchl) U OOBSACHIThL UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKHU U KBAHTOBOW (PU3HMKHU: IEKTPUUYECKAsT MPOBOJAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEWCTBUSI TOKAa, B3aUMOJEHCTBUE
MAarHuTOB, 3JEKTPOMAarHuUTHAas WHIYKLIMS, JEWCTBUE MArHUTHOTO TMOJsA Ha
MPOBOJIHUK C TOKOM M JBIKYUIUMUCS 3apsij, JJIEKTPOMArHUTHBIE KojieOaHUs u
BOJIHBI, NPSIMOJMHEHHOE pACIpPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TOOJSpU3alds CBETa, JUCIEPCUs CBETA,
dhotosnexkrpuueckuit 3pdext (pororddekr), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JUHEWUYaToro CIEeKTpa aroMa BOJOPOJAa, €CTECTBEHHas U HMCKyCCTBEHHas
PaIuO0aKTUBHOCTB;

ONUCHIBATh M3YyYEHHBIE CBOICTBA BEIIECTBA (IEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYIO  TPOBOJAUMOCTb  PA3IMYHBIX  Cped) |
AJICKTPOMATHUTHBIC SIBICHUSI (TIPOILIECCHI), HCMOB3Yysl (U3NYECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUJIa TOKa, IEKTPHUUECKOE HaNpsKEHUE, JIEKTPUUYECKOEe
COTPOTHBIICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJABMKYINAs cuia, paboTa Toka,
MHIYKIHWST MarHATHOTO Toiisg, cuia Awmmnepa, cwia JlopeHua, WHIYKTUBHOCTD
KaTyIIKWA, SHEPIrusl SJIEKTPUYECKOrO0 M MarHUTHOTO TIOJICM, MEepuoa M YacToTa
Kojie0aHUl B KoieOaTeNnbHOM KOHTYpe, 3aps] M Cuja TOKa B IIpouecce
TAPMOHUYECKUX OJICKTPOMAarHUTHBIX KoyieOaHuU, (POKYCHOE pacCTOSHHE U
ONTHYECKass CWUJia JIMH3bI, NMPU ONHUCAHUM MPABUIBLHO TPAKTOBaTh (HU3MUECKUN
CMBICI HCIOJB3YEMBbIX BEJIWYWH, HMX OOO3HAYEHUs] W €IUHUIIBI, YKa3bIBaTh
dbopmysbl, CBSI3BIBAIOLIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HW3YUYEHHbIC KBAaHTOBBIE SIBIICHUSI W TMPOLECCHI, HCMIOIb3Ys
(¢u3uYecKue BEJIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M



4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPUO/] TOTypacnaaga, SHEPTUS CBA3U
aTOMHBIX sIJIep, NpPU OMHCAHUU TMPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
HCIIOb3YEMBIX BEIWYMH, MX OOO3HAUEHUs] M EAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIINE JIAaHHYI) (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYHCIIATH 3HAUYCHUE (DU3NIECKOM BEITMUNHBI,

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECCHl U SABJICHUS, UCIONb3Yys (U3UUECKUE
3aKOHBI M MPUHIHUIBL 3aKOoH OMa, 3aKOHBI TTOCJIEA0BATEIBHOIO U MapajjieIbHOTO
COCIMHEHUS TMPOBOAHUKOB, 3aKOH Jlxkoyns—JIeHIa, 3aKOH BIEKTPOMATHUTHOM
MHIYKINH, 3aKOH MPSMOJIMHENHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKeHUs
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITEHHa ana dororddekra,
3aKOH COXPAHEHMS SHEPrUH, 3aKOH COXPAHEHUs HUMIIYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs] MacCOBOTO 4YHCIa, MOCTynarsl bopa,
3aKOH PaJIMOaKTUBHOTO paCIajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHWE U YCIOBUS (TpaHMIlbl, O0JACTH)
MIPUMEHUMOCTH;

OMpENIEeNATh HAMPABICHUE BEKTOPAa MHIYKIIMM MATHUTHOTO TOJISI MPOBOAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHiia;

CTPOUTh U ONHUCHIBATH M300paKEHHE, CO3/aBa€MOE€ IUUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIENOBaHUI0 (DU3UYECKUX SBICHUN W
MPOIIECCOB C MCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dhopmynupoBarh pobaeMy/3a1ady U TUIOTe3y y4eOHOro SKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEJIJIOKEHHOTO0 000PYI0BaHUS, TPOBOIUTD OIBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MIPSIMBbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTUMAIbHBIA CIIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIE0BATh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C UCIIOJIB30BAHUEM MPSIMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJTyYeHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOMUIl U TpadUKOB,
JienaTh BBIBOJIBI IO pe3yiibTaraM UCCIeI0BaHUS;

coOmofaTh mpaBuia 0€30MacHOro Tpyda IMPU MPOBEICHUU UCCIEAOBaHUN B
pamMKax y4eOHOTrO OKCIIEPUMEHTa, YYEOHO-UCCIIENOBATEIbCKOH U TPOEKTHOMN
JESTENBbHOCTH C UCIOJB30BAHUEM H3MEPUTENbHBIX YCTPONUCTB M JIaOOPAaTOPHOTO
00opy/IOBaHU;

pemare pacy€THbIC 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIOJNIB3YS (PU3MYEeCKre 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H
BbIOMpaTh (PU3MYECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIBI,



HeoOXoAuMbIe ISl €€ pelIeHHs, TPOBOAUTh Pacu€Thl U OLEHUBATh PEATBHOCTD
HOJIYYEHHOIO 3HaueHUs (PU3NUYECKON BETUYMHBI;

pelarh Ka4eCTBEHHbBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKN HEMPOTUBOPEUNBYIO
LIETIOYKY PACCYXIACHUU C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYecKue SIBICHHUS,

UCMONb30BaTh  NpPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNH
Y MPEACTABICHUS Y4€OHOW M HAy4YHO-NOMYJISIPHOM MH(OpMAaIy, NOJy4YEHHON U3
pa3IMYHBIX UCTOYHHUKOB, KPUTUYECKU aHAIU3UPOBATh MOydyaeMyt0 HHPOPMAIIHIO;

OOBSICHATh NPUHLMUIIBI JACUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3auyarh yCJIOBUS MX 0€30MacHOTO HUCIOJIb30BaHUS B MOBCEIHEBHOMN
KU3HU;

IPUBOAUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE IPOLECCOB OKPYXKAIOIIEro MHUpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOUN KU3HH
i obecriedeHrs 0e30MacHOCTH IpU 00palleHud ¢ IpubopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, NIl COXPAHEHHUs 370POBbsl U COOJIOAECHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPELIE;

paboTaTh B TIpynmne C BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PAa0OTy TPYIIbI, paIMOHAJIBHO pacHpeAensaTs OOS3aHHOCTH M
IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHUBATH
BKJIAJT K&YKJIOTO U3 YYACTHUKOB T'PYMIIbI B PEIICHUE pacCMaTpUBAEMOIl MPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/m HaunmenoBaHue pa3aesioB 4 TeM NPOrpaMMbl

Paznea 1. DU3UKA U METO/IbI HAYUHOI'O IO3HAHMUA
1.1 ®du3nKa 1 METO/IBI HAYYHOTO ITO3HAHUS

Hroro no pazgeny
Pasznen 2. MEXAHUKA

2.1 Kunemarnka
2.2 Jnnamuka
23 3aKOHBI COXPAHEHUS B MEXaHUKE

Hroro no pazneny
Paznen 3. MOJIEKVYJISAPHAS ®U3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYISIPHO-KUHETUUECKOM TEOpUn
3.2 OCHOBBI TEPMOJIUHAMUKHU
33 ArperatHble cocTossHUA BeniecTBa. Ma3oBble epexobl

Hroro no pazneny

Paznea 4. JJIEKTPOAUHAMUKA
4.1 DJeKTpocTaThKa

49 [TocTosiHHBIN 3NEKTPUYECKUM TOK. TOKHM B pa3iIMyHbIX
' cpenax

Wtoro no pazneny

PesepBHOE Bpems
OBHIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

KoaunuyecTBO yacoB

Bcero

~N D

18

10
12

22

68

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI



11 KVIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM MPOrPaMMBbl

Pazpea 1. JJIEKTPOAUHAMMUKA
1.1 MarnutHoe nosne. DJ1eKTpoMarHuTHasE MHAYKLIUS

Hroro no pazaeny
Pasnen 2. KOJIEBAHUSA U BOJIHbBI

2.1 MexaHu4yecKue U IEKTPOMarHUTHbIE KoJleOaHus
2.2 MexaHnuecKue U JIEKTPOMarHUTHBIE BOJIHBI
23 OnTuka

Hroro no pazneny

KoanuecTBO 4acoB

Bcero

11
11

9
5
10

24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OCHOBBI crielIUaIbHOW TEOPUH OTHOCUTEIBHOCTH
Hroro no pazneny
Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 DJeMEeHThI KBaHTOBOM ONTHUKH
4.2 CrpoeHune atoma
4.3 ATtoMHOE A1pO

Wroro no pazneny

Paznen 5. JJIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
5.1 DJeMeHTHI aCTPOHOMUH U aCTPOPHU3UKU

Wtoro no pazneny

Paznen 6. OGOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0maroree MOBTOPEHNE

Hroro no pazneny

PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

4
4

[, I SN

15

KonTposabHbie padoThI

IIpakTuyeckue
padoThI






IHOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosnyectBo yacos Jara
Nen/m  Tema ypoka Konrtpoabneie IIpakTH4eckue
Bcero U3y4YeHHUS
padoThI padoThI
®du3uka — HayKa O IPUpOJE.
1 HayuHnble meToab! MO3HaHUS 1

OKPYKaIOIIIEro MUpa
Ponb u MmecTo puszuku B

(hopMHpOBaHUN COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B
MIPAKTHYECKOM JIeATEITBHOCTH JIFOIICH
MexaHu4ecKoe JIBIKEHUE.

OTHOCI/ITGJII)HOCTB MEXAaHHUYECCKOT'O
nerxeHus. [lepemenienue, CKOpOCTb,

YCKOpPEHHE
PaBHOMEpHOE nIpsAMOnIMHETHOE

JBYKCHHE
PaBHOyCKOpEeHHOE MPSIMOIMHEHHOE

JIBHKCHUEC
CBoOonHOE najieHne. YCKopeHue

CBOOOZHOTO MaJIeHUS
KpuBonuneiinoe nBuxeHue.

7 JIBrKeHnEe MaTepUAIIbHOM TOYKH 10 1

OKPY>KHOCTH
[IpuHMn otHOCUTENBHOCTH [ anuies.

8 NHepruanbHble CUCTEMBI OTCUETA. 1

[Iepsriit 3akoH HproToHA
9 Macca tena. Cuina. [Ipunnun 1

cynepno3unuu cui. Bropoii 3akoH



10

11

12

13

14

15

16

17

18

Hprorona s MarepuanbHON TOUKU
Tpertnii 3akoH HeroToHa 115t

MaTepHasIbHbIX TOUEK
3aKoH BceMUpHOTo TaroteHus. Cuia

TSAKCCTH. HepBasI KOCMHYCCKasa

CKOPOCTb
Cuna ynpyroctu. 3akoH I'yka. Bec

Tena
Cuna tpenus. Koaddumment tpenus.

Cuna COIMPOTHUBJICHUA ITPHU IBUIKCHUU

TCJ1a B XJKMAKOCTH HUJIN ra3c
HOCTyrIaTeJ'IBHOG " BpalIaTCIbHOC

JBUKEHHUE a0CONIOTHO TBEPJOTO TEa.
MowmenT cunsl. ITnedo cuiabl. YenoBus

paBHOBECHS TBEPAOIO TENIA
Nmnynsc MarepruaibHOM TOUYKH,

CHUCTEMBI MaTepUaIbHBIX TOUEK.
Nmnynbse cuiibl. 3aKOH COXpaHEHUs

HUMITYJIBCA. PeakxtuBHOEC JBHXCHHC
PabGora u MOIIHOCTB CHJIBI.

Kunernueckas sHeprusi MarepuaibHON
Touku. Teopema 00 H3MEHEHUH

KMHETUYECKOW dSHEPTUU
IloreHunanbHas SHEPrusl.

[ToreHuunanbpHast SHEPTUs ynpyro
ne(pOpMUPOBAHHOM MPYKHUHBI.
[TorenuunanbHas 3HeprUs Tena BOIU3H

IOBCPXHOCTHU 3emim
HOTeHHI/IaHBHBIe 1 HCIIOTCHI M AJIbHBIC

critbl. CBs3b pabOTHI
HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM



19

20

21

22

23

24

25

26

27
28

MEXaHUYECKOU PHEPTHUH CUCTEMBI TE.
3aKOH COXpaHEHHUS MEXaHUYECKOM

SHEPTUU
Jlaboparopnas pabdota «ccnenoBanue

CBA3U pa6OTbI CHJIBI C UBMCHCHUECM
MEXaHNYeCKOU OHEPIruu T€jia Ha
MIpUMEPC paCTKCHUA PE3UHOBOT'O

KTyTay
KontponpHas pabora o treme

«Kunemaruka. /luHamuka. 3aKOHbI

COXpaHCHHUA B MCXaHUKCE)
OCHOBHBIE TTOJIOKEHUS MOJICKYJIAPHO-

KUHETHYECKOU TEOpHUH. bpOoyHOBCKOE

nskenue. Jnpdysus
Xapakrep ABUKEHUS U

B3aMMOJIENCTBHUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHUS Ta30B, KUIKOCTEH

W TBEPJBIX TEI
Macca monekyn. Konraectso

BemtectBa. [locrosinHas ABoraapo
TeroBoe paBHOBecue. TemnepaTypa

u e€ uzMmepenue. [lkana remneparyp

Henscns
WUneansusiii raz 8 MKT. OcHoBHOE

ypaBHeHne MKT
AOcomtoTHas TeMIieparypa Kak Mepa

CpeaHel KUHETUYECKOU SHEPTUn
JBUKEHUSI MOJIEKYN. YpaBHEHHE

MenneneeBa-Knaneiipona
3akoH JlanpToHA. ["a30BBIC 3aKOHBI
JIabopatopHas pabota «MccienoBanue



29

30

31

32

33

34

35
36
37

38

39

40
41

3aBUCUMOCTHU MCKAY MapaMCTpaMu

COCTOSIHUA pa3pCKCHHOI0 ra3a»
I/Isonpoueccm B NACAJIBHOM Ira3€ u UX

rpadguveckoe mpeCTaBICHUE
BnytpeHHss sHeprus

TEPMOAMHAMUYECKON CUCTEMBI U
crnocoOsbl €€ u3mMeHeHus. Konuuectso
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusl OAHOATOMHOIO U/1€AJIbHOTO

rasa
Buasl Teronepenaun
VienrHas TEMI0EMKOCTE BEIECTBA.

KonnuecTBo Temnorsl npu

Teronepenade. AauadaTHbINA MPOIIECC
I1epBblil 3aKOH TEPMOAVMHAMUKHU U €TI0

IIPUMEHEHHE K U30IIpoLeccam
HeoOparumocTs nporieccos B

npupoje. Bropoii 3akoH
TEPMOJIMHAMHUKH
[punuun nevicteus u KI1JI rennoBoit

MAIITHHbI
[uxn Kapuo u ero KITJ|
DKkonoruyeckue npoodaemMsl

TETUIOPHEPTETHKHU
O6o0maromuii ypok « MoJeKyspHast

¢u3uka. OCHOBBI TEPMOIUHAMMKID)
KontponpHas pabora o teme

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOTUTHAMUKID
[TapooOpazoBaHue 1 KOHICHCALUS.
Hcniapenue n KumeHue
AOCOIOTHAs U OTHOCUTEIIbHAS



42

43

44

45

46

47

48

49

50

51
52

BJIQXKHOCTh BO3ayxa. HachlleHHbIH
nap

Teépnoe teno. Kpucramimueckue u
amopdHbIe TeIa. AHU3OTPOIHUS
CBOMCTB KpucTaioB. JKuakue

Kpuctajibl. COBpeMEHHbIE MAaTEPHUAIIBI
[naBiieHne U KpUCTATUIU3ALIMSL.

VnenpHas TEIJIOTA INIABICHHU.

CyOnumarust
VYpaBHeHUE TEIIOBOTO OanaHca
OnekTpu3anys Tel. DINEeKTPHUIECKUi

3apsi. J{Ba BUIa AIEKTPUUECKHUX
3apsioB

[TpoBonHUKH, TUDTIEKTPUKH U
MOJIYITPOBOJHUKH. 3aKOH COXPAaHEHUS

AIIEKTPUYECKOTO 3apsiia
B3aunmoneiicTBue 3apsaoB. 3akoH

Kynona. ToueuHslil a5ieKTpudeCcKuit
3apsy

Hanpsk€HHOCTD 351EKTpUYECKOTO
niosist. [IpuHIun cynepno3uium
ANEKTPUUYECKUX nonel. JInnun

HAPsHKEHHOCTH
PaGora cuin anekTpocTaTn4eckoro

nois. [Torennuan. PasHocTh
IMOTCHIINAIOB

[IpoBOIHUKH U TUIIEKTPUKH B
ANEKTPOCTATUYECKOM TOJIE.
JusnekTpuyeckasl IpOHUIIAEMOCTh
OnexrpoémkocTb. KonaeHncarop
DIEKTPOEMKOCTD IIIOCKOTO



53

54

55

56

57

58

59

60

KOHACHCATOpa. BHCpTI/IH 3apSAKCHHOTO

KOHJICHCaTOpa
JlaGoparopnas pabota "M3mepeHue

AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE

KOHJICHCATOPOB, KOIMUPOBATHLHOTO
ammapara, CTpyHHOTO IpHHTEpA.
DNEKTPOCTATUIECKAs 3aIUTA.

3azemiieHHE HIEKTPOIPHOOPOB
DIEeKTPUYECKUH TOK, YCIOBHUS €T0

cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comportusnenue. 3akon Oma Jist

ydacTKa nemnu
HOCHGHOB&TCHBHOG, napajajiCiIbHOC,

CMEIIAaHHOE COCTMHCHHE
MPOBOTHUKOB. JlabopaTropHas pabora
«M3yueHune cMENIaHHOTO COSTUHEHHS

PE3UCTOPOBY
PaboTta 1 MOITHOCTB ANEKTPUIECKOTO

Toka. 3akoH JIxoyns-Jlenna
3akon Oma J1st TOJTHOM (3aMKHYTO)

anekTpuueckon nenu. Koporkoe
3ambIkanue. JlaboparopHas padora
«3mepenune IJIC ucToUHUKA TOKA U

€r0 BHYTPEHHETO COIIPOTHUBIICHUSD)
DnexkTpoHHask IPOBOAUMOCTB TBEPBIX

METAIOB. 3aBUCUMOCTD
COIPOTHUBJICHHS METAJIIIOB OT

Temieparypbl. CBEpXIpOBOIUMOCTb
ONEKTPUYECKUI TOK B BAKYyME.



61

62

63

64

65

66

67

68

CBoJiCTBa 2JIEKTPOHHBIX ITYYKOB
[TonmynpoBogHUKY, UX COOCTBEHHAs U

npUMecHasi MPOoBoAMMOCTh. CBoOMCTBa
p—n-niepexona. [lomynpoBoTHIKOBEIE
puOOpbI

DNEeKTpUUECKU TOK B paCTBOpAx M
pacIuiaBax 31€KTPOJIUTOB.
DIIeKTPOIUTHYECKAs! JUCCOLUANINS.

DIEKTPONIu3
DNEeKTPUYECKUH TOK B razax.

CaMOCTOITENbHBINA U
HECaMOCTOSTENIbHBIN pa3psia. MoHus.

IInazma
DneKkTpudecKre nNpuodopsl U

YCTPONCTBA U UX MPAKTUICCKOE
npuMmenenue. [IpaBuna TeXHUKH
0€e30MacHOCTH

Oo6o06maromuit ypok
«INEKTPOIUHAMUKAY
KonrtponpsHas pabora o teme

«Onekrpocraruka. [locTOIHHBIN
ANEKTpUYeCKUil TOK. Toku B

Pa3IUYHBIX CpeLax»
Pesepsublii ypok. KoHTponbHas

paborta no Teme "nekTpoarHaMuKa'"
PesepBHbIit ypok. O600mamui ypok
o temam 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME

68



11 KVIACC

KoanuyecTBo yacos
Jlara

U3y4YeHHs

KonTpoJbHbIe IIpakTn4yeckue
padoThI padoThI

Nen/m  Tema ypoka Bcero

ITocTogHHBIE MATHUTEL U UX
B3auMoIeHcTBHE. MarHUTHOE MOJIE.
Bekrop MarauTHOM MHAYKUMHA. JInHMM

MarHUTHOW MHYKLIUH
MarauTHO€ 1oJie MPOBOJAHUKA C

TokoM. OnBIT Dpcrena.
BzaumoneiicTBre NPOBOJHUKOB C

TOKOM
JlaboparopHas padora «3ydecHne

MAarHATHOTO MOJIS KaTYIIKH C TOKOM»
JelicTBrE MATHUTHOTO TIOJISI HA

MPOBOJIHUK ¢ TOkoM. Cuna Ammepa.
Jlabopatopnas pabota
«HccnenoBanne n1eCTBUA
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢

TOKOM
JelicTBrE MArHUTHOTO TIOJISI HA

JBHKYILYIOCS 3apSKECHHYIO YaCTHILY. 1

Cuna Jlopenna. Pa6ora cumnst Jlopenia
OnexkrpomariutHas uHaykuus. [Totok
BEKTOpa MarHuTHOW nHAykuuu. J/1C
MHIYKIUU. 3aKOH AJIEKTPOMarHUTHOM
unaykuuu Oapanes

Jlabopatopnas pabota
«HccnenoBanue BICHUA 1 1
AMEKTPOMArHUTHOW MHTYKITHID)



10

11

12

13

14

15

NunykTuBHOCTS. fBIeHUE
camouHaykiuu. 3J1C caMOMHIYKIIHH.
DHeprusi MarHUTHOTO TOJISL KaTYIIKU C

TOKOM. DJIEKTPOMarHUTHOE MO0JIE
TexHruueckue ycTpoucTBa U ux

IIPUMCHCHHUE: IIOCTOAHHBIC MarHHUThHI,
QJICKTPOMAlrHUTBI, JJICKTPOABUT'ATCIIb,
YCKOPHUTCIIN JICMCHTAPHBIX YaCTUII,

WHAYKIIMOHHAS TIeYb
O6o0maromuii ypok « MarHuTHOE

noje. DIeKTPOMarHuTHas HHAYKLIHSD)
KonTposnbHas pabora 1o teme

«MaruurtHoe noJe.

DJeKTpOMarHuTHasT HHITYKIUSD
CB0OOIHBIE MEXAHUYECKUE

Kosiebanus. 'apMoHnyeckue
KoJiebaHus. YpaBHEHHE
rapMOHUYECKUX KOIeOaHU.

[IpeBpaiienue sHEprun
JlaGoparopHast pabota

«HccnenoBaHre 3aBUCUMOCTH
nepuojia MajblX KojaeOaHuii rpysa Ha

HUTHU OT JJIMHBI HUTH U MacChl Tpy3a»
KoneGarenbHblil koHTYp. CBOOOAHBIE

QJICKTPOMAIHUTHBIC KoJe0aHusg B
naCaJIbHOM KoJIeOaTeIbHOM KOHTYpC.
AmHanorus MCKAY MCXaHUYCCKUMHU U

OJICKTPOMArHuTHBIMU KOJIG6aHI/I$IMI/I
®opmyna TomcoHa. 3aKOH COXpaHEHHUS

SHEPTHH B HJICAILHOM KOJIe0aTeTbHOM
KOHTYype



16

17

18

19

20

21

22

23

[IpencraBnenue o 3aTyXaroux
koseOaHusAX. BeIHyXIEeHHbIE
MEXaHH4YeCKHe KojieOanus. Pe3oHaHc.
BeIHYXICHHBIE 3JICKTPOMAarHUTHBIC

KosneOaHus
[lepemennsbIii Tok. CuHyCOMAATBHBIN

IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JIEACTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U

HaIpsHKEHUS
Tpanchopmarop. [IponsBonacTso,

nepenava u noTpedieHue

EKTPUYECKON SHEPTUH
YCTpONCTBO U MPAKTUYECKOE

IPUMEHEHUE IEKTPUUECKOT0 3BOHKA,
reHeparopa EPEMEHHOI0 TOKa, IMHUI

QJICKTPOIICpCaau
OKOIOTrUYEeCKHE PUCKH IIPU

HPOM3BOCTBE AIECKTPOIHEPTUHU.
Kynbrypa ucnonbs3oBanus
JIEKTPOIHEPTUU B MIOBCEIHEBHON

KHU3HU
MexaHn4yecKue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuon. CkopocTb
pactpoCTpaHEeHUS U JJTHHA BOJTHBI.

[lonepeunblie U MPOAOIbHBIE BOTHBI
3Byk. CrkopocTh 3ByKa. [ pomMKoCTh

3ByKa. Beicota Tona. TemOp 3Byka
DJIEKTPOMAarHUTHBIEC BOJIHBI, UX

CBOMCTBA U CKOpOCTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH
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HpI/IHI_[I/IHBI pPaaruoCBA3U U
TCICBUACHUA. Pa3zButue CpCacCTB

cBs3u. Paguonokanus
KontponbHas padora «Konebanus u

BOJIHBI»
[IpsmonuHeitHOE pacIpOCTpaHEHUE

CBETa B OHOPOAHOM cpene. ToueuHslit

MCTOYHMK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS

cBera. [TocTpoeHue nzodpakeHui B

IUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonHoe

BHYTpeHHee oTpaxeHue. [IpenensHslii
YTOJI TIOJTHOTO BHYTPEHHETO

OTpaKCHHUS
JlaGoparopHas pabora «3mepenue

NIOKa3aTesIsl IPEJIOMIIEHHS CTEKIIa
Jlunzel. [TocTpoenne nzoOpaxeHuit B

nuH3e. PopMyIiia TOHKOM JTUH3BI.

YBenmuueHue JTMH3bI
Jlaboparopnas pabota

«/ccaenoBanne CBOMCTB

n300pakeHUH B JIMH3aX»
Hucnepcus ceeta. CII0KHBII cOCTaB

oenoro ceta. L{Bet. JlaboparopHas
pabora «Habnronenue aucnepcuu

CBETa»
WuTepdepennms cera. Audpakius

ceeta. JludpakunonHas pemeéTka
[Tonepe4HOCTH CBETOBBIX BOJIH.

HOJIHpI/ISaLII/IH CBC€Ta
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Onrtuyeckue npuOOPHI U YCTPOICTBA U

YCJI0OBUS UX 0e30macHOro MIPUMCHCHU A
FpaHI/IHBI IMPUMCHUMOCTH

KJIacCU4eCcKoM MexaHuku. [locTynarel
CHeIMalbHOM Teopuu

OTHOCHUTCIIBHOCTH
OTHOCHTCIBLHOCTD OJHOBPECMCHHOCTH.

3aMC)IJ'IeHI/I€ BPEMCHH 1 COKpAlICHUEC

JUTHBI
DHeprus U UMIYIIbC PENSATUBUCTCKON

qaCTUIbI. CBsI3b Macchl C 3Hepmei/'1 )51

UMITYJTBCOM. DHEPTHs OKOS
KonTponbhas padora «OnrTuka.

OCHOBBI cIEUATIBHON TEOpUH

OTHOCHUTEIILHOCTI»
®otonsl. Popmyna [Inanka. DHeprus

¥ UMITYNbC (POTOHA
OTKpBITHE U UCCIICIOBAHNE

dotorpdexra. OnwiTe A. T.

CroneroBa
3akonbl hoTodddekra. YpaBHeHHE

OuHITeitHa 115 poTospdexra.

«KpacHas rpanumiay potorddekra
Hasnenue cBera. Onbitsl [1. H.

JlebGeneBa. XumMnyeckoe JIeHiCTBUE

CBETa
TexHuyeckue ycTpoucTsa u

MPAKTHYECKOE MPUMECHECHHE:
dboTorneMeHT, POTONATIHK, COTHETHAS

Oarapes, CBETOIUO/
Pemenune 3anad mo reme «MeMEHTHI
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KBaHTOBOM OIITHUKID)
Monens atoma Tomcona. OmBITEI

Pesepdopna no paccesHuro o-4acTuil.

[InanerapHas Moziesib aTOMa
IToctynarst bopa
W3nydenue u noryomenue GoToHOB

IIpU Mepexoac aroMa ¢ OAHOTO YPOBHA

SHEpPruu Ha JIpyroi. Buapl ciekTpoB
BostHOBBIE CcBOICTBA YacTull. BosHbI

ne bpoina. KopnyckyiisipHO-BOJTHOBOM
nyanu3Mm. CHOHTaHHOE U

BBIHYXXJICHHOC NU3JIYUCHUC
OTKpBITI/IC PAaaOaKTUBHOCTH. OnbIThI

Pesepdopna no onpeaeneHuro cocrasa

PAAUOAKTUBHOTO U3JTYUCHU A
CgoiictBa anbda-, 6eTa-, raMma-

u3iyyeHus. Bnusaaue
PaaMOAKTUBHOCTHU HA )KUBbIE

OpTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

N3otomel. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacnaa. 'amma-u3nydeHue
DHeprusi CBA3U HYKJIOHOB B fJIpe.

SnepHble peakiuu. SAnepHbIA peaKTop.
[IpoGnemMsl, MEepPCIEeKTUBHI,
9KOJIOTHYECKHE aCTIEKTHI sIIepHON

JHEPIreTUKU
OnemeHTapHble yacTulbl. OTKpbITHE

No3UTpOoHA. MeTOoIbI HAOTFONCHUS
PETUCTPAITUH DIIEMEHTAPHBIX YaCTHIIL.
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Kpyrnsiii cton «DyHaameHTanbHbIe
B3auMoaencTBud. EAUHCTBO

du3nuecKol KapTUHBI MUPa
Bun 38é3qH0r0 Heb6a. Co3Be3ausd,

SAPKHUC 3Bé3I[BI, IIJIaHCThI, UX BUAHMMOC

nerkenne. ConHeunas cucrema
Comune. CoHeuHas akTUBHOCTD.

Ucrounuk snepruu ConHua u 3B€371
3BE3/1bl, UX OCHOBHBIE

XapaKTepUCTUKU. 3BE3/bI INIABHOM
nocJienoBaTebHOCTH. BHyTpeHHee
cTtpoenue 3B€31. COBpeMEHHbIE
MPEICTABIICHUS O IPOUCXOXKICHUU U

spoonnn CosHua u 3BE31
Muneunsii [yt — Hama ["anakTuka.

IMonoxenue u neuxenue CoiHIa B
lNamakruke. 'anaktuku. YEpHbIE ABIPHI

B SA7pax rajakTHK
Bcenennas. PazOeranue rajakTuk.

Teopus bonbiioro B3psiBa.
PenukroBoe usnyuyenue.

Meraranaktuka
Hepemennsie mpoGiieMbl aCTPOHOMHH
KontponpHas pabora « IIeMEHTBI

aCTPOHOMUU U acCTPOPUIUKI
Ob6o6maromuit ypok. Posb ¢pusuku u

aCTPOHOMUU B 9KOHOMUYECKOM,
TEXHOJIOTHUECKOM, COLTUATLHOM U
ATHYECKOH cepax esTeTbHOCTH

YeJI0BEKa
O6o06maromuii ypok. Posb 1 MecTo



64

65

66

67

68

(I)I/ISI/IKI/I U aCTpOHOMUHU B

COBPEMEHHOM HAy4YHOU KapTUHE MUpa
O6o0maromuii ypok. Posb

busndeckoi Teopun B GOPMUPOBAHUH
npeacTaBieHui o pusndeckoit

KapTHHE MUpPa
O6o6mmaromuii ypok. Mecrto

¢uznyeckol KapTUHBI MHpa B O0IIEM
pSAy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX [IPEICTABICHUN O IPUPOJIE
PesepsHbIil ypok. MarHutHoe moie.

DNEeKTPOMarHUTHAsI UHIYKLIHS
PesepBubIiil ypok. OnTuka. OCHOBBI

CIIelIMaIbHON TEOPUH

OTHOCHUTEIILHOCTH
Pezepusliit ypok. KBanroas ¢usuka.

DJeMEHTbI ACTPOHOMUH U
acTpopH3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






