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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEAHETO OOIIETo
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMmsbl, mnpenacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyelt TPOrpamMmbl BOCIUTAHUS U
KOHIICNIMU TpenojaBanusi yuyeOHoro npenmera «®Duszuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanun, peANU3YIOIIUX OCHOBHBIC
o0pa3oBaTeNbHbIE TPOrPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3UKE HampaBlieHO Ha (GOpPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuaronmuxcs 10-11 xmaccoB mpu
oOydeHHH UX (u3KKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusiMm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKKe€ YYUTBIBAET HEOOXOAUMOCTHh peaTH3alMU MEKIPEIMETHBIX
CBs3el (U3MKU C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TIpenMetramu. B Heit
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTarpeIMETHbIC, IPEeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e INIAHUPYEMBIC PE3yIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO F0JIaM 00YUYEHUS;

e coZiepkanne yueOHoro npeamera « Pu3nkay 1o rojgamM o0ydeHuUs..

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHMUI 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHiA
JUUIS €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (DH3UUECKUE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
dbusmyeckoir reorpaduei W actpoHomueil. lcmomp3oBaHME W AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  ONpeAeNseT XapakTep W pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMI B cdepe HHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, TOJTYYEHHUs] HOBBIX MaTepHaiOB C 3aJlaHHBIMM CBONCTBAMHU WU JPYTHUX.
N3yuenne ¢u3nMKku BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcsi, B (OpMHUpPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPHU BHITIOJIHEHUN UMHU Y4E€OHBIX UCCIICTOBAHMM.

B ocHOBy kypca ¢u3Mku s YpOBHSI CpeaHEro oOmiero oOpa3oBaHUs
MOJIOKEH pAl HUACH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISICTCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pasaenoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEW MaTepuand Kypca (HU3HKH
o0benuHEH BOKpYr ¢u3nueckux Teopuil. Benmymum B Kypce sABisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzaunus NpPeanosiaraéT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUYECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BuUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU UM SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonoui uanpasnennocmu. Kypc dusuku  mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHX IPUIIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJIepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHMM, a Takke 0O0CYXIECHHUA
po6JieM palMOHAIIBHOTO MPUPOAOIIOJIB30BAHUS U 3KOJIOTHYECKON 0€30M1aCHOCTH.

Crep’HEBbIMU 3JE€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpEeIHEro oOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu ((popmMupoBaHHE MPEACTABICHHUA O
CTPYKTYpE MOCTPOCHHS (PU3HUECKON TEOPUH, POJU (HyHIAAMEHTAIBHBIX 3aKOHOB U
NPUHLUIOB B  COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHUH, JUIsl OINUCAHHUS €CTECTBEHHO-HAYYHBIX SIBJICHUW W
MIPOIIECCOB).

CHCTeMHO-IeSTEIbHOCTHBIM MOAXO0A B Kypce (PU3MKH peanmu3yeTcsi Mpexe
BCEro 3a CYET OpraHM3alMM 3KCHEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroUIUXCH.
Jlnst  Ga3oBoro ypoBHSI Kypca (GU3MKH — O3TO MCIOJB30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U Jab0OpaTOpPHBIX padoT,
KOTOpbIE B IporpamMme mno (pusnke oO0beAMHEHBI B OOIIMM CIUCOK YYCHUUYECKHUX
MpaKTUYECKUX padoT. BblaeneHne B yka3aHHOM IepeuHe Ja0opaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYLIECTBISIETCS Y4YaCTHUKAMHM
0o0pa3oBaTeNpHOrO TMpollecca HUCXOAS M3 OCOOCHHOCTEM IJIaHUPOBAHUS MU
ocHallleHus kabuHera Qusuku. Ilpu »>TOoM obecneuynBaeTcs OBJIAJCHHE
OOyYaIOIIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIEI0BAHUS
3aBUCUMOCTEN (DUM3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB MO IIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHHWE YAENSETCS PEUIEHUI0 PACUYETHBIX M KaYECTBEHHBIX
3anay. [Ipu 3TOM Ay pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIONINE PUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaKk U UHTETPUPYS 3HAHUA U3
pasHbIX paszzaenoB. i1 KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3UUYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOLICH
XKU3HU, TpeOyromue BbIOOpa (U3MUYECKON MOAENU [JIsl CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOecrledyeHnI0 Yy4yeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHEro 001ero o0pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHIX
IpeIMeTHOr0 KaOuHeTa (M3HKU WU B YCIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHere (U3UKUA NOJKHO OBIThH
HE00X0aUMoOe J1abopaTopHOEe OOOpYAOBaHUE JUIsl BBIIIOJHEHHUS] YKa3aHHBIX B
nporpamme 1o GU3NKe YYCHHUUYECKUX MPAKTHYECKUX padoT M JIE€MOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoHHOE  00OpyJ0oBaHWEe (POpMHUpPYETCS B COOTBETCTBUM C
MPUHITUTIOM MHWHUMAJIBHON JOCTaTOYHOCTH ¥ O0OECIeYMBAaET TOCTAHOBKY
MEPEUUCICHHBIX B MporpaMMme 1o (U3UKE KIIOUYEBBIX JEMOHCTpAlUiA JJis
UCCJICIOBAHMUSI ~ MU3Yy4Yae€MbIX  SIBICGHUA UM  MPOIECCOB, HOMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 0O0OpyJIOBaHUE JII YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
7abopaTopHOTO 000PYy/MOBaHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKkKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU HEJISIMH U3y4YeHUs PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHS OOyYarolmuxcsi K Hay4YHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUIEKTYalIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e Pa3BUTHUE TPEJICTABICHUN O HAYYHOM METOJE MO3HAHUS M (POPMUpPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YCHHs] OCHOB
CTpOEHUS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e popMUpOBaHWE yMEHUH OOBSICHATH SBICHUS C  HCIOJIh30BaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TPEACTABICHUN O pONM (U3WKU I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Leiel 00ecreynBaeTcsl peuieHueM CISAYIOUINX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKu Ha ypOBHE CpeIHEro o01iero o00pa3oBaHus:



e IPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMUX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsX, BKJIIOYAsS MEXaHUKY, MOJICKYIApHYIO (PU3UKYy,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U DIEMEHTHI acTPO(DH3UKH;

e popMHUpOBAaHWE YMEHUW TMPUMEHATh TEOPETUUYECKUE 3HAHUA  JJIA
OOBsSICHEHHUS (PU3WYECKUX SBICHUW B TIPUPOJAE M IS TPHHSATHS
MPAKTHYECKUX PEUICHHUI B MOBCEAHEBHON KU3HH;

¢ OCBOCHHE CIIOCOOOB pEHICHUS pa3IWYHBIX 3a7ad C SBHO 3aJaHHON
du3MYECKO MOJENBIO, 3a]ad, MOAPA3yMEBAIONINX CaMOCTOSTEIBHOE
co3anue GU3NYECKON MOIeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e MIOHUMaHWE (UBNUYECKUX OCHOB W TMPHUHIIUIIOB JEHCTBHUS TEXHUUYECKHUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, MX BIMUSHUSA HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS WU TIPOBEIICHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHalW3a W WHTEpHpeTanuu UHPOpMalUU,
OTIpEIETICHUS TOCTOBEPHOCTH MOTYYECHHOTO Pe3yIbTaTa;

e CO3JITaHUE YCJIOBUU I PAa3BUTUS YMEHUH MPOEKTHO-HUCCIIEI0BATEIbCKOH,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusydenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpeIHEro OoOIIero

oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIO), B
11 xkmacce — 68 gacoB (2 yaca B HE/IEIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka O npupoze. Haydnsle METOAbI MO3HAHUS OKPYKAIOLIETO
mupa. Ponp dKcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHMS IPUPOJIBI.
OKCIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3MYECKUX SBICHUM M TporeccoB. HaydHble THIOTE3bI.
dusznveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe NBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepememnienue, CKOpPOCTh (CpelHSII CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MaTepUaibHOW TOUYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CroxeHune nepeMelieHnui U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU ¢ TEpPEeMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TazieHre. Y CKOpeHHe CBOOOTHOTO T1aICHHUS.

KpuBonunennoe  naBwkeHune. JIBHKEHME  MaT€pHAIbHOM  TOYKM MO
OKPYKHOCTH C IMOCTOSTHHOM 110 MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAA
ckopoctb. [lepron u yactora oOpamenus. [{leHTpocTpeMuTensHOe YCKOpEHHe.

TexHu4yeckre yCTpPOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaGnronenue nBukeHus tena, OpOUIEHHOTO MOJ YIJIOM K FOPU30HTY U
TOPU30HTANBHO.



N3mepenue yckopeHus cBOOOAHOTO MaICHUS.

Hanpagienue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY NyTSIMH, NPOWJCHHBIMH TEJIOM 3a
MOCJIE0OBATENbHBIE PpPAaBHBIE IPOMEKYTKH BpPEMEHM NIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUxKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3yuenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHOocurensbHOCcTH  [ammnes. IlepBelii  3akoH  Hbrorona.
HNHepunaibHbIe CHCTEMBI OTCUYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIL MaTEpUAIIbHOM TOUKHU. Tpernii 3aKkoH Hpr0TOHA 111 MaTepUAIBHBIX TOUYEK.

3akoH BcemupHoro TtsaroteHusa. Cuna Tspkectu. lIlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUs U cuiia TpeHus nokos. Koagduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHUE A0COTIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcioBust
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHudeckre yCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHUE: TMOIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuumu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHJI TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAIOLIUX B MPYKUHE H
pPE3UMHOBOM 00pasIie, OT UX JAePOpMAaIIUH.

UccnenoBanne ycioBUi paBHOBECUS TBEPAOrO Tela, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus ¢ mexaHuke

NMnynbc MarepuanbHOM TOYKM (TeNla), CHUCTEMbl MAaTEepUaJIbHBIX TOYEK.
NMnynbec cuiibl 1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHs yIpYro
neopMUpoBaHHONW  TpyKuUHbI.  [loTeHIManbHas  dHEprus Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHunanbHple W HENOTEHUHAIBHBIE  CHIIBL. CBs3p  paboOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXAHUYECKOW DHEPIUM CUCTEMBI TEIl.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOILOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa NOTEeHIUATILHON SHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenune abCoOMOTHO HEYNPYTOro yJapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

WccnenoBanue cBsi3u pabOTHl CHIBI ¢ U3MEHEHUEM MEXaHUYEeCKOW HHEPTruu
TE€JIa Ha IIPUMEPE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoebt MOEKYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABIXKEHHUS U
B3aMMOJICMCTBUSI YaCTHUIl BellecTBa. MOJIEIM CTPOCHUSA Ta30B, KUIKOCTEH H
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [ToctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana Temmeparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUU HUCAIBHOro ra3a. AOCOJIOTHAs TeMmieparypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPTUM TEIUIOBOrO JBWKEHHUS dacTull rasza. [llkana
temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneesa—KianenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE U30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuuecKkue yCTpPOHMCTBAa M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYyILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WIUTIOCTpUpPYIONIas IPUPOAy AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbITel, WUIFOCTPUPYIOIIME YPAaBHEHHE COCTOSHMS UICAJIbHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKIY MTapaMETPAMHU COCTOSIHUS PA3pEKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsISI dHEPrusk TEPMOAUHAMHYECKON
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HJEAIBHOrO  Tra3za.  Buael  Temonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYCHHUE. Y IENIbHAS TEIUIOEMKOCTh BELIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 00 aamabatHoM mporecce. [lepBbiii 3akOH TEPMOIMHAMUKH.
[IpumeHnenue mepBOro 3akOHAa TEPMOJIMHAMHUKHU K u3omporeccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs IPO1IeccoB B IPUPOJIE.

TemnoBble  mMammHbl.  [IpuHIOUNBI ~ AEUCTBUS  TEMJIOBBIX  MAIIMH.
[IpeoOpa3zoBanust 3HEepruM B TEIUIOBBIX MamMHax. KoadduimeHT nonae3Horo
nevctBus temoBod mamuHbl. [ukn KapHo u ero kosdduimeHT mnosie3HOro
JEUCTBUS. DKOJIOTHYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAWIBHUK, KOHAULMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu W3 OYTBUIKM TMOJA JEWCTBHEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHust (BUI€OAEMOHCTpAIIus).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella IpHU TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomwi

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanus eeujecmea. Dazoewvie nepexoovl

[TapooOpa3zoBanue U KoHaeHcauus. Mcnapenue u kureHue. AOGCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHbI nap. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucrtambel. CoBpemeHHble Martepuansl. [lmaBneHue wu
KpUcTayuM3anus. Y aenbHas TeraoTa miaasieHus. Cyonumanms.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOMCTBA W MPAKTHUECKOE NPUMEHEHHWE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3znen 4. DnekTpoAMHAMUKA
Tema 1. dnekmpocmamuka
OneKkTpu3anus Tel. OJNEeKTpUYecKuid 3apsa. JlBa BuIa SIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKM, OUANEKTPUKHA U IOJYIPOBOJHUKH. 3aKOH COXPAaHCHMS
AIIEKTPUYECKOTO0 3apsija.
B3aumopeiictBue 3apsoB. 3akoH KyioHa. TodeuHbIil 31€KTPUUECKUI 3apsil.
Onextpuyeckoe nosie. Hanpsok€HHOCTH anekTpudeckoro mostst. [TpuHuoun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratuyeckoro  mnons. [loreHuuan.  PasHocThb
noTeHUHAIOB. [IpOBOJHUKM W JUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexkrpryeckast MpOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.

TexHuyeckre yCTpOHMCTBA M NPAKTUUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTAaTHUECKas 3allliTa, 3a3eMJICHHE HJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEIl.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DnexkTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJJACTHH, PACCTOSHUS MEKAY HUMH U TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUSA CYIIECTBOBAaHUSI DJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 1151 ydacTka LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE COIPOTUBJICHNE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHUE POBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIICHHE HCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM) 3ekTpuieckoil nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TemMIepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHN TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas 17§ IIpUMECHAs IIPOBOJIMMOCTD
noJiynpoBoJHUKOB. CBoiicTBa p—N-nepexoja. [lonmynpoBogHuKoBbIe TpUOOPHI.

ONeKTpuYeckuid TOK B  pacTBOpax M paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.



OnexkTpudecknuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUecKue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OJJIEKTPOHArpeBaTENIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPBHI, MOTYTIPOBOJHUKOBBIN TNOM, FAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cribl TOKa U HalPsSDKEHMSL.

3aBUCUMOCTb CONPOTUBIICHUS HUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOLIAH TONEPEYHOT0 CEUEHHS U MaTepuaa.

CMmelaHHOEe COeTMHEHNE MTPOBOTHUKOB.

[Ipsmoe w3MepeHHe DSIEKTPOIABHXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTE BO31yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, rabopamoprvie padomoi

N3yuyenue cMemanHoro COeAMHEHUS! pe3UCTOPOB.

N3mepenne 3IeKTPOABMKYIIEH CHIIBI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexrposusza.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBiIseTcs ¢
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMud MaTE€MaTUKH,
OMOJIOTMU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHUEM METO/IOB HAyYHOIO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, rumote3a, (u3nyecKas BEIWYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUM, JIMHEWHass (QyHKIUS,
napabona, runep6osia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CI0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIVIOBbIE CBOMCTBA TBEPABIX TEJl, )KUIKOCTEN U



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJIOB, 3JEKTPOJUTUYECKAS] JUCCOLMAINSA,
rajbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUXKEHUN C HMCIOJIb30BAaHUEM MEXAHHU3MOB,
y4€T TpPEHUST B TEXHUKE, MNOAIIMIHUKH, WCIOJIb30BAHHE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JpYrUe), ABUTATENb BHYTPEHHETO
cropanusi, napoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MATEpHaJOB, B TOM YHCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3eMIIEHHE 3JIEKTPONpHuOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pasznen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[ToctostHHble ~ MarHWThl.  B3auMoJelWcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bektop MarHuTHOM wuHAYKOMH. [IpuHIMD cynepnosuunu
MAarHuTHBIX NOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JNMHUKA MAarHuTHOM
WHYKIWH TO0JI IOCTOSSHHBIX MAarHUTOB.

MarnutHoe TmoOJie TIPOBOAHMKA C TOKOM. KapTuHa JMHHUM WHAYKIUA
MAarHATHOTO TOJISI JUIMHHOTO MPSMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HalpaBJICHHUE.

Cuna Jlopenua, €€ MOyJIb U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SBneHHE DNEKTPOMArHMTHOM WHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. ODJIEKTPOJABWXKYIAsl CUJIAa HWHAYKIUU. 3aKOH H3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe 1moJie. OJEKTPOABMXKYIIAS CUla WHIAYKIUUA B
MIPOBOJAHUKE, IBMXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TOJIE.

ITpaBuio Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOJABMKYIIAS  CuUia
CaMOWHIYKLIHH.

DHeprusi MarHUTHOTO OIS KATYILIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOJABUraTEllb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHULl, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAaTHUTHBIM TOJIEM.

JIMHUY MHYKIIMA MAarHUTHOTO TIOJISI.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJIBIXKYILEH CHUJIBI UHAYKIUA OT CKOPOCTU W3MEHEHHUS
MarHMTHOTO ITOTOKA.

SIBneHne cCaMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonvl

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue 1erCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummusle Kojaeoanus

Konebarenbnast  cucrema. CBoOOAHBIE  MEXaHWYECKHE  KOJIeOaHMS.
["apmonnyeckue konebanus. [lepuoxa, wactora, amruTyna u ¢asza KojJeOaHUM.
[IpyvHHBIN MasATHUK. MaT€MaTUYECKUN MAasTHUK. YPAaBHEHUE TaPMOHUYECKUX
koJiebanuii. [IpeBpaitieHue 3HEPTUM MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbuplii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUSI B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHYECKUMU U
AJIEKTPOMAarHUTHBIMU  Kosiebanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
DHEPTUHU B UJCATHHOM KOJIEOATEIHHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeiHYK/IeHHBIE 2JIEKTPOMAarHUTHBIC KOJIEOaHMUS.

ITepemennbiii  TOk. CHHyCOMJANbHBI TEpPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJHOE€ M JCUCTBYIOIIEEC 3HAYEHHE CHUJIbI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUIECCKOM
SHEPryuU. DKOJIOTUYECKUE PUCKH NPHU MPOU3BOJCTBE ANEKTpOIHEpruu. Kynbrypa
WCIIOJIB30BaHUs AJICKTPOIHEPT U B TIOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JJUHHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTebHONW CHUCTEMBI (MPYKUHHBIA WK
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxaromux KoieOaHu.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunsiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocienoBaTENbHOM COEAWHEHHHM PE3UCTOpA, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JINHUM 3JIEKTPOIIEpEIaUn.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBUCHMOCTH MEpUOJia MaJbIX KOJeOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEepeMEHHOr0 TOKa B LENM M3 [OCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMaAZHUNIHbIE 60THbL

MexaHudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocts
pacrpocTpaHeHuss W JUIMHAa BOJHBL. [lomepeuHble M IIPOJOJIBHBIE BOJIHBL.
WnTepdepenius u qudpakus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHHE, MPEIOMIICHHUE, MOJspU3alus, AMPpaKiuus,
uHTepdepenus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3JI€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI pagnuOCBsI3U U TeleBUAcHUA. Panronokanus.

DNEeKTPOMAarHMuTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl IMArHOCTHKAa B TEXHUKE W MEOULMUHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tesegod, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HaHC.

HaGmtoenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KojeOaHuH.



HccnenoBanne  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpa)KECHHE,
peoMIICHUE, TTONApU3anus, AMPpakiuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. I[IpAMOIMHENWHOE pacHpOCTPAaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueuHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CnoxHbli coctaB 6enoro cBeta. L[Ber.

CobOuparoue u paccewBarolive JMH3bl. ToHKas nuH3a. DOKycHOe
paccTosTHUE W ONTHUYECKas cuia TOHKOW JmH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBas ontuka. Wurtepdepenmus cBeta. KorepeHTHble HMCTOUHMKHU.
VYcnoBusi HaOMOAEHUST MaKCUMyMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus cBeta. Judpakiumonnas peméTka. YclIoBUe HaOIIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TMAaJICHUM MOHOXpPOMAaTHYECKOTrO CBeTa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTUUYECKOE MNPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOEKIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TIOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE paclpOoCTpaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETa.
OnTuyeckue npuOOpBHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBeTOBOAA.

HccnenoBanue CBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpOcKoma, TeJIECKOIa.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi



N3mepenue nokasaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
HaGnronenue nucnepcnu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH

I'paHnnbl  IPUMEHMMOCTH  Kilaccnyeckod — MexaHuku.  llocrynarsr
CHEUAIbHOW TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DWHILITENHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpAICHHE
JUTUHBI.

DHeprus 1 UMITyJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
ITOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmut KGAHM OGO ONMUKU

®otonbl. opmyna [Inanka cBsi3u 3HEprun (OTOHA C €r0 YaCTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aK0OHbBI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuniar
dboToaddexra.

Hasnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOe JeHUCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPaKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHeTHETo GoTodddekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Peszepdopra mo paccessHUIO o -4acTHIL.
ILmanerapnas moxens aroma. Ilocrymarel bopa. M3nydeHwe W moriomieHue
(GbOTOHOB TpU TEpEexoje aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumwi
crekTpoB. CHEKTp ypOBHEU SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuu. Bonnsl ae bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJTn3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pesepdopra.

Ornpenenenue JIMHBI BOJHBI JIa3epa.

Habmoienne nmHeRvaThIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoicTtBa anb(a-, Oera-, raMMa-U3Iy4eHHUS.
Binsinue paAn0akTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HelTpoHa. HykinonHas mopens sanpa [eizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M3orormsl.

Anbda-pacnan. OJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnazg. [‘amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO PaCIajia.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHble cuiibl. Jledekt Maccsl sapa.

SnepHble peakuuu. /lesieHue u cuHTE3 AIEP.

Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoOiemMbl U IEPCIEKTHUBEI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertonabl HaOMIOIEHUS U PETUCTPALUU DJIEMEHTAPHBIX YaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCcTporuCTBa M MPAKTUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HccnenoBanue TpekoB 4acTHIL (11O TOTOBBIM poTorpadusim).

Pa3znen 8. DieMeHThI aCTPOHOMMH ¥ ACTPOPUZUKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3naus, sipkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBIDKCHHE.

Comnneunas cucrema.

Connue. ConneuyHas akTHUBHOCTb. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTepUCTHKHU. JlMarpamma «CHEKTpalbHBIA KJlacC —
CBETUMOCTBY». 3BE31bI TJIABHOHM ITOCJIEA0BATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3/] IJIaBHOM MOCJIE0BATEIbHOCTH. BHyTpeHHEE cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHLA U
3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii ITyTe — Hama ['amaktuka. ITomoxenwe m aBwxenue CosHia B
Nanaktuke. Tunsl rasakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B sapax
raJaKTHUK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa006ma. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe usiyuenue.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHM.

Yuenuuecxue nabnooenus

HaOntonenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN JJIS ONpEIeNICHUs MOJ0KEeHNU HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11sI CEBEPHOro MONYIIAPHS U IPKUE 3BE3/bI.

Habntonenus B Teneckon Jlynsl, minaner, Maeunoro IlyTu.

O0o0maroniee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COILIMAJIbHOM M 3TUYECKOHN cepax NesITeIbHOCTH YeJIOBEKa, pOJib U MECTO (pU3UKU
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOU KapTHHE MUPA, poib (PU3UUECKON TEOpun
B (opMupoBaHUM TpEACTaBICHUNA O (UBUYECKOM KapTHHE MHUpPA, MECTO
(dbu3nYecKol KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MaTHKH,
OuonorNu, XUMHH, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemuvie nouwsmus, CBS3aHHBIE C H3YYEHHEM METOJI0OB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, TUMOTEe3a, (PU3NUecKas BEIWYMHA, 3aKOH,
Teopusl, HAOTIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJICTTh, U3MEPEHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U UX IMPOCKIHH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOJ00US TPEYTroJbHUKOB,
ompeiesieHne UIONIaAH TUIOCKUX GUryp u oobEmMa Ted.

buonocus: »nextpuyeckue SBICHUS B KUBOW MPUPOAE, KOJeOATEIbHBIC
JIBVKEHUS B )KMBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paualiy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPIBIX
T€Jd, MEXaHM3Mbl OOpa30BaHUA KPUCTALIUYECKON pEIIETKH, CHEKTPaJbHBIN
aHaJu3.



l'eocpaghus: MarHUTHBIE TONIOCA 3€MJM, 3aJ€KM MAarHUTHBIX pYa,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JIAHUMA DJIEKTPONEpeNad, TIEHepaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHIAYKIMOHHAs I€4Yb, pajgap, PaauoONpPUEMHUK, TEJIEBU30D,
antenHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mnpeamera «du3mKa» Ha YpOBHE CpPETHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JODKHO OOCCTIICUUTHh JOCTIKCHUE CIICTYIONMIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npenmMera «Dusukay H0IKHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCSA
c()OPMUPOBAHHON BHYTPEHHEH MO3MLIMENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX  YyOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJIULMOHHBIM LEHHOCTSM POCCHUHMCKOIO OOILECTBA, PACIIUPEHUE KU3HEHHOTO
OTbITa M OMbITA JIEATEIHHOCTH B MPOIECCE peaTn3alliid OCHOBHBIX HalpaBICHUMA
BOCIIUTATEIHHON ACSITENTFHOCTH, B TOM YHCIIE B YACTH:

1) rpaxIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMN 00yYalOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOLIECTBa;

OPUHIATHE  TPAAUIMOHHBIX  OOIIEYENIOBEYECKHMX T'yMaHUCTUYECKUX |
JIEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEPECAX TPa)kITaHCKOTO
o011ecTBa, yyacTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTeNIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C
uX (PyHKIMAMU U HA3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEIHLHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
naTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIe B
e TEIIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIero;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K pa3IMuHbIM cdepam NpodeccuOHATLHON NeATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 7K0JI0rHYecKOro BOCHUTAHMA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TIJI00aTBHOIO
XapakTepa 3KOJOTHIECKHUX MPo0OIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKpY KaIOIIEH cpesie Ha OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHUE OMNbITAa JEATEIBHOCTH 3KOJOTMYECKOW HAlpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECKON HAYKHU;

OCO3HaHUE LEHHOCTM HAYYHOM JEATENbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3yd4eHHUs  (QU3MKM  OCYIIECTBISATh  MPOEKTHYI0O M HCCIEIOBATENIbCKYIO
NeSATEeTbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbI€e HeiiCTBUS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITCIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISBJIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B  PacCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabarbiBaTh IJIaH pelIeHus] MpobJieMbl ¢ YYETOM aHajiv3a WMEIOLIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPIMHUPOBATh W  BBIMIOJNHATH PabOTy B  YCIOBUSAX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciegoBaTe/IbCKHeE AeHCTBUS .
BJIAJIETh HAYYHOM TEPMHUHOJOTUEN, KIIFOYEBBIMU MOHATUSIMU U METO1aMU
(bu3nYeCcKo HAyKH;



BJIa/IETh HABBIKAMU y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHOM AESTENbHOCTU
B o0yactu (PpU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJ/IOB peIIeHUs 3aaad (PU3NYECKOTO COACpPIKAHUS, MPUMEHCHUIO DPa3TMIHBIX
METO/IOB ITO3HAHHS,

BJIQJ€Th BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMUS, €ro
WHTEPIPETANNA, TPEOOPA30BAHUI0O W MPUMEHCHHUIO B PA3JIMYHBIX yIEOHBIX
CUTYalUsIX, B TOM YHUCJIE MPU CO3JJaHUU YUYEOHBIX TPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajiavy,
BBIJIBUTATh THUIOTE3y ©€ PEeIIeHUs, HAaXOAUTh apTyMEHTHI JIA JOKa3aTelhCTBA
CBOMX YTBEPKJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (POpMyJIHMpoOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HUBUKH;

J1aBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;,

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKyI0 00JacTh
KU3HENIEITeIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTb OPUTHHAILHBIC TOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONINEe aTbTCPHATUBHBIC PCIICHHMSI.

Pabora c undgopmanmei:

BJIQJICTh HABBIKAMHU TIOJIYYCHHS HWH(POpMAUH (PU3NICCKOTO COMCPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSITCIBHO OCYIIECTBIISATH IIOWMCK, aHAJW3,
CHUCTEMATHU3AIMI0 W HMHTEPIPETAlni0o WH(OPMAIIUU Pa3IWYHBIX BUAOB U (GopMm
MPE/ICTABIICHNUS,;

OIICHUBATh JIOCTOBEPHOCTH MH(OpMAITHH;

UCIIONIB30BaTh  CPeICcTBa  HMHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPTaHU3aIIMOHHBIX
3a7lad ¢ COOIoJIeHHneM TpeOOBaHUU HSProOHOMHMKH, TEXHUKH OE€30MacCHOCTH,
TUTUCHBI, pecypcocOepexeHusi, TMPaBOBbIX © JITHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30TIaCHOCTH;

co37aBaTh TEKCTHl (DU3MYECKOTO COJEPKaHMs B Pa3IMUHBIX (opmartax ¢
y4éTOM Ha3HAYCHUS MHPOPMAIIMH U 1IEJICBON ayAMTOPUH, BEIOMPAs ONTHMAIBHYIO
(dbopMy TIpeICTaBIICHUS i BU3yaJIU3aIUH.

KoMMyHUKATHBHbIE YHHBepcaAJbHbIE YUeOHbIe eliCTBHUA:
OCYIIECTBIISAITh OOILIEHWE HA YypoKax (U3UKH M BO  BHE-yPOUHOM
NeSITEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd M  CMSr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C HMCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh U MUCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYAJIbHOU
padoThI;

BBIOMPATh TEMAaTUKy W METOABI COBMECTHBIX JCHCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHUMATh I[EIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATH IUIAH JICWCTBHM,
pacrpenensaTh pojid C Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yIbTaThbl
COBMECTHOM paboThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXKJIOrO0 yYaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE NIPOEKThI, OLEHWUBATh HUJAECH C TMO3ULIHUU HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHHUE B PA3JIMYHBIX
CUTYaIIUSIX, TPOSABIISTH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHBIC YHHUBEpPCAJbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO JEATEIBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIBHO COCTABJIATh IJIAH PELICHUS PAacYE€THBIX M KadyeCTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OILIEHKY HOBBIM CUTYAaI[UsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieaTh OCO3HAHHBIN BBIOOpP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHNE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HSPYIULIMU B 00JIacTU
(GU3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJIETh  HaBBIKAMU  [IO3HABATEIbHOW  pedIeKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIbHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBaHUI;



MCIIOJIB30BaTh MPHUEMBI pedIEKCHH JIJIs OIICHKH CHTYallid, BBIOOpA BEPHOTO
pEIICHMS,;

YMETh OIICHUBATh PUCKU W CBOCBPEMCHHO IPHHUMATh PEIICHHS 10 HUX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMpU aHAIN3e pPe3yJbTaTOB
JeSTCIIbHOCTH,

IPUHUMATH CeOsl, TOHUMAas CBOM HEJIOCTATKH M JOCTOUHCTBA,

MPUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TMPH aHaIW3e pPe3yJIbTaTOB
JeSTCIIbHOCTH,

IPU3HABATh CBOE IIPABO M MPABO JPYTUX Ha OLNTHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS ITPOTrpaMMBbI
no ¢Gu3MKe ISl YPOBHS CpPEAHEro OOIIero o0pa3oBaHHsS y OOyYaroImmuXxcs
COBEPIIICHCTBYETCS AMOITHUOHAJILHBIN HUHTEJJICKT, MIPEII0IarafoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TTOHUMATh CBOE YMOITMOHAIEHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPCHHBIM B ceOe€;

caMOpPETyJUPOBaHMs, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJalTHPOBATHCA K
HYMOITMOHAIEHBIM H3MEHEHHUSIM H TIPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONIECH CTPEMIICHUE K JOCTIKCHHIO LA U
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €Tr0 TMPU OCYIICCTBICHUH OOIICHHS, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTh BHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3perniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy 00YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh HA TMpUMEpax Pojb U MecTo GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOIEU;

YUUTBIBATh TPAHUIBI NPUMEHEHUSI M3YyYEHHbIX (U3MUYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CHCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICAIBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pelIeHn: (PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
DNEKTPOAMHAMUKHN:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE  NPSIMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE Ted, JBWKEHUE IO OKPYKHOCTH, HHEpIus,
B3auMozeicTBre Ten, AU Qy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, U3MEHEHHE 00bEMA TeI NPU HArpeBaHUU (OXJIaXAECHNUHN), TETNIOBOE
paBHOBECHE, HUCIAPEHUE, KOHJCHCALMs, IIIABICHUE, KPUCTAUIM3alus, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [OBBILIECHHUE JABJICHUA T'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBsI3b MEXAy IapamMeTrpaMud COCTOSIHHMS Tasa B H30Ipolieccax,
JIEKTpU3aLus Tell, B3aUMOICHCTBUE 3apsA10B;

ONKCHIBATh MEXAHWYECKOE JIBMKEHUE, UCHOJb3ys (U3MUECKHUE BEITUUYMHBI:
KOOpAHHATa, IIyTh, MEPEMEIICHUE, CKOPOCTb, YCKOpEHUE, Macca Teila, CHUila,
UMIIYJIBC T€Jla, KHHETUYECKas DHEprus, MOTCHUHAIbHAs JHEPrus, MEXaHUYEeCKast
paboTa, MexaHM4YecKass MOIIHOCTh; IpPU OINHCAHUM TPABUIBHO TPAKTOBATh
(U3MYECKUI CMBICI HUCIOJIB3YEMbIX BEIUYHH, UX OOO3HAYEHUS U E€IUHULBI,
HaXOoAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTUMHU
BEJIIMYMHAMY;

ONMUCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUSA,
UCIONIb3Yysl (PU3MYECKME BEJIMYMHBL: JABJIEHUE Tra3za, TeMIeparypa, CpeIHss
KUHETUYECKash DHEPrus XaOTUYECKOr0 IBWIKEHUS MOJIEKYJ, CPEIHEKBaIpaTU4Has
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSS 3HEprus, padora rasa,
KOA(P(GUIUEHT IMOJIE3HOTO JEWCTBUSA TEIUIOBOTO JBUTATENs; IPU ONUCAHUU
NpaBUIbHO TPAKTOBaTh (DU3MUYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, UX
0o0O3HaYeHUsT W E€AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
($U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAM;

OIMCBHIBATh U3YYEHHBIE JJIEKTPUUECKUE CBOWCTBA BEIECTBA U MIEKTPUYECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3MUECKUE BEIMYUHBL: AJIEKTPUUECKUM 3aps,
DIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, OTCHLMAJ, PA3HOCTh IOTCHIUAJIOB;
Ipy ONHCAHUM TPABUIBHO TPAKTOBATh (U3UUYECKUH CMBICT HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HA4YEeHHS M EAUHUIIBL, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UUYECKHUE MPOLIECCHl U SBJICHUS, HCIONb3Ys (PU3NYECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHECHUs MEXAHWYECKOM OJHEPruU, 3aKOH COXPAaHECHUs HWMIIYJIbCa,
IPUHLUIT CYNEPIIO3ULMUA CHUJI, NPUHLHUI PAaBHONPABUs HHEPLUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW DHEPTUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TEMIIEpaTypoH, MEpBbId 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPaHEHUS
IIEKTPUYECKOrO0 3apsna, 3akoH KylloHa, Ipu 3TOM pasiinyaTh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHUE W YCIOBUA (IpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHILMUIBI JCUCTBUS MAallWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 HCIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHThI MO MCCIEAOBAHUIO (U3UYECKUX SBICHUN U
IIPOLIECCOB C HCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MPU ITOM
dbopmynupoBarh MpodieMy/3aayy U TUNOTE3y Y4eOHOro H3KCHEpPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO O0O0pYyIOBaHUS, MPOBOAUTH OMBIT U
(bOopMyIHpPOBAThH BHIBOIBI,

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH, ITPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh M3BECTHBIC
METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNUI;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM, MPHU ATOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCUpPOBATh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYMH B
BUJIE TabnuIl U TpaduKOB, 1€JIaTh BHIBOBI 110 pE3yIbTaTaM UCCIIEIOBAHMS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
paMKax y4eOHOro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM W MPOEKTHOU
NEeSATEIbHOCTH C MCHOJb30BAHMEM H3MEPUTEIBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3a7a4dl C SBHO 3aJlaHHOM (PU3MYecKod MOJEINbIo,
UCHIOJNB3YS (PHU3MUECKHUE 3aKOHBI U MMPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIUYHUHBI U (HOPMYIIbI,
HEOOXOAUMBbIE NI €€ PElIeHMs, TPOBOJUTh PAacCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a41: BBICTPAUBATh JIOTUYECKH HENIPOTHBOPEUUBYIO
LEMOYKY PACCYXKIAEHUH C OMOpOM HAa HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue sIBJICHUS;

UCIIOJIb30BaTh ~ MpPHU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU I MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPEJICTABJICHUS] YIYEOHOW M HAyYHO-TIOMYJISIPHOU MH(OpMAIuu, MOJTy4eHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHE MIPOLECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Ui obecriedeHust 0€30MacHOCTH TpU 00pallleHny ¢ MPUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIbl, PAMOHATIBHO paCIpEAeNsTh OOA3aHHOCTH M
IJIAHUPOBATH ACSATEILHOCTh B HECTAHJAAPTHBIX CUTYyaIUsAX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy obOyuenus B 11 kJjacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (GU3UKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUUYECKON IEITEIBHOCTH JIOJIEH, LEIOCTHOCTh U €IMHCTBO
bu3HYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa IMpH peuieHuH (PU3NYECKHUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAHTOBOW (DU3UKH: AJIEKTPUUECKasi TPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJICKTPOMArHuTHas WHIYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JIBHXKYIIUMCS 3apsij, AJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, NPSIMOJIMHEHHOE paCIpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakmus U TOJApU3AIMsS  CBETa, JUCIEPCHS CBETa,
dboTtoanexTpudeckuii 3gdext (hoTorddhexT), cBeTOBOE AaBlieHHE, BOSHUKHOBEHUE
JMHEWYAaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

ONMUCHIBATh W3YYCHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MATHHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), HMCIONB3Ysl (U3NUYECKUE BEITUYUHBI:
DIEKTPUYECKUIN 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, SJIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, DJECKTPOABIDKYIAs Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOrO mMoJisi, cuia Ammnepa, cuiia JlopeHua, WHIYKTUBHOCTh
KATYIIKW, YHEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUoja M YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsil M Cuila TOKa B IMpoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHE W
ONTHYECKasl CWJIA JIMH3BI, TIPU OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICIT HCIIONB3YEMBbIX BEJIWYWH, WX OOO3HAYEHWS W CIUHWIIBI, YKa3bIBaTh
bopMysbl, CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJINYNHAMM;



ONMKCHIBATh M3YyYEHHbIE KBAHTOBBIE SIBJICHUS W TMPOLIECCHI, HCIOIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaaa, SHEPTUs CBS3U
aTOMHBIX SI7I€P, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYE€HUS U EAUHMIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYHUHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITMYHUHBI;

aHAJIM3UPOBATh (PU3UYECKHUE MPOILIECCHl U SBICHUS, UCIONB3YsA (DU3HMUECKHE
3aKOHBI M MPUHIUMBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0OBATEIILHOTO U MapaieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHra, 3aKoH 3JIE€KTPOMArHUTHOU
WHYKIUU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHHE OWHINTeHHa it doTodpdexra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs MacCOBOTO YHCIa, MmocTymnatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHHUIbI, OOJACTH)
MPUMEHUMOCTH;

OTIpeIeNATh HAIpaBJICHUE BEKTOPA HHIYKIIMA MAarHATHOTO TIOJIS MIPOBOTHHUKA
C TOKOM, CUJIbl AMmTiepa u cuiibl JlopeHna;

CTPOUTh W OINHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIOCKHM 3EepKalioM,
TOHKOM JIMH301;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3MUYECKUX SBJICHUN U
MPOIECCOB C WCIOJB30BAHWEM TPAMBIX W KOCBEHHBIX H3MEPEHHUU: TMPH STOM
dbopmynupoBaTh TpoOJeMy/3agady W THUIOTE3Y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEITUYHH, IIPU
TOM BBIOHMpaTh ONTHMAJIBHBIA CIOCOO W3MEPEHUS M HCIIOJIh30BAaTh W3BECTHBIC
METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

MCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HCIOJIh30BAHUEM
OpSAMBIX HM3MEPEHUHN: MpPU DTOM KOHCTPYUPOBATh YCTAHOBKY, (DHUKCUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUJAC TAOJUIl H
rpaduKoB, AeIaTh BBIBOBI IO Pe3ybTaTaM HCCIEAOBAHNUS;

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTOBAHUMN B
pamMKax y4eOHOTO OJKCIEpPUMEHTa, Y4YeOHO-HCCIENOBATEIbCKOM M TMPOCKTHOMN
JEATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBAHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3a/laHHOM (PU3MYECKON MOJEIbIO,
UCIIOJNB3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLICHUBATh PEajJbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BEICTPAUBATh JOTHYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHMUS;

UCIONB30BaTh  MpPU  pEIIEHMH  y4eOHbIX  33Jad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU AJIs NTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIPEJICTAaBJICHUS y4eOHONW U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUU, TOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyto HH()OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MallMH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30IaCHOIO MCHOJIb30BAaHUS B IMOBCEIHEBHON
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: O€30MacCHOCTH MPU OOpAILEHUH C MPUOOpPaAMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIs COXPAHEHUS 30POBbS M COOJIOJIEHHUS HOPM SKOJOTMYECKOro
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTath B TpYIINE C BHIOJHEHUEM pA3JIMYHBIX COLMANBHBIX PpOJEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, pPalMOHAIBHO pACHPENeNsTh OOS3aHHOCTH U
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoandecTBo yacos
HaumeHoBaHue pa3iesioB U TeM

Ne n/m KonTpoabHbie
NPOrpaMMsbl Bcero
padoThI
Paznen 1. DU3UKA U METOJbI HAYUYHOI'O 1IO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 Junamuka 7
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MONIEKYJIIPHO-KMHETHUECKOM 9
' TEOpHHU
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5

®da3oBbI€C MEPEXOIbI

IIpakTnyeckue
padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [{IOK
https://m.edsoo.ru/7f41bf72

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny

Paznen 4. 3JIEKTPOANHAMUKA
4.1 DNeKTpoCTaTUKA

[TocTossHHBIN 51eKTpUYECKUi TOK. TOKH B
Pa3IUYHBIX cpeliax

4.2

Hroro no pazgeny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

24

10

12

22

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Bbu6morexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpaMMmbl

Ne i/

Pazgen 1. 9JIEKTPOJUHAMMUKA
MarsuTtHOe 1noJjie. IIeKTPOMarHuTHAS
WHIYKIIHS

11

Htoro no pasaciny

Pazgen 2. KOJIEBAHUSA U BOJIHbBI

Mexanndeckue 1 OJICKTPOMAaruuTHBLIC

2.1
KOJIeOaHus
99 MexaHuuyeckue U 3JIeKTPOMarHuTHEIE
' BOJIHBI
2.3 OnTuka

Hroro no pazgeny

KoaunuyecTBO 4acoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIIELHIUAJIbHOM TEOPUY OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU

OTHOCUTEITLHOCTH
Hroro no pazgeny
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHThl KBAHTOBOM ONTHKHU

4.2 Crtpoenue aToma

4 1

KoHnTpoJbHbie

IIpakTHYeckue

padoThbI

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

but6mmoreka [{OK


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

4.3 ATOMHOE S]1pO 5

Hroro no pazueny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
5.1 DeMEeHTHI ACTPOHOMUU U aCTPODU3UKHI 7

Uroro no pazneny 7

Pazgen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maromee MOBTOpEHUE 4
Hroro no pazgeny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

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

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

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

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



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







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

1. I'.4. Msakumes, b.b. byxosues, H.H. Cotckuii. ®uszuka 10. M.:
«[Ipocsemenue», 2023;

2. I'.5l. Msaxumes, b.b. byxosues, H.H. Corckmii. ®usnka 11. M.:
«[Ipocsemenuey, 2023.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJA
1. A.E. Mapon, E.A. MapoHn. OnopHbie KOHCIIEKTBI U Pa3HOYPOBHEBbHIE
saganus. @usuka 10, Gusuka 11;
2. A.E. Mapon, E.A. Mapon. [Iunaktuueckue marepuaisl. Gusnka 10,

duszuka 11.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://resh.edu.ru/
2. http://window.edu.ru
3. https://uchebnik.mos.ru

4. http:/ffipi.ru



https://resh.edu.ru/
http://window.edu.ru/
https://uchebnik.mos.ru/
http://fipi.ru/
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