ITPYJIOXEHWE K OCHOBHOM OBPA30BATEJILHON ITPOTPAMME

CPEJHET'O OBIIEI'O OBPA30OBAHNA

PABOYAS ITPOT'PAMMA
y4e0HOro npeamera «Ou3uKa»

s ooyyaromuxcs 10-11 kimaccos



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

ConepxaHue mporpaMmbl Mo (pu3MKe HarmpaBieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyuaromuxcss 10-11 kimaccoB mnpu
oOydeHHH UX (u3NKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOy4eHHs, a Tak)Ke YUUTHIBAET HEOOXOAMMOCTh peaU3allUd MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeameTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETU M3Y4YEeHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

o IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHHSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0J1aM O0y4YCHUS;

o cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHus.

du3nka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX NPHUPOJbBI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IKoabHBIN Kype GU3UKU — CHCTEMOOOpa3yIOni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne (u3nKd BHOCUT OCHOBHOM BKJIaJ B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU yU4E€OHBIX UCCIICJOBAaHUM.

B ocHoBy kypca ¢u3uKHM IS YpPOBHS CpeIHEro oOIIero ooOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoesn yenocmuocmu. B COOTBETCTBUHM C HEH KypcC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pasenoB (U3UKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepuall Kypca (HU3UKH
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzamus mpesamnonaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  uanpasiennHocmu. Kypc @uzuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonozcuzayuu peanuszyercs TMOCPEICTBOM BBEIECHHS 3JIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU d3JIEMEHTaMU Kypca (U3UKM HAa YPOBHE CPETHEro OOIIETO
oOpa3oBaHus SBIAIOTCS (U3UYECKUE TeOpuH ((POpMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-IeTENbHOCTHBIN MOAXO0A B Kypce (DU3UKU peaTu3yeTcsl MPexe
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHsA Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTEeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecmeumBaeTcsi  OBJIAJCHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHWE yAEHSETCS PEIICHUIO PACYETHBIX W KauyeCTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOU MOJICIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pasHbIX pasnaesnoB. i KayeCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootrBerctBun ¢ T1peboBanusmu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKK JTOKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUSHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (POPMHUPYETCSI B COOTBETCTBUU C
NPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBACT IMOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHUE JJISI YUYEHMUYECKHX MPAKTUYECKUX paldoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh ITOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABJISIOTCS:

o dbopMupoBaHrE MHTEpECAa M CTPEMJICHHS OOyUYaIOIUXCS K Hay9HOMY
U3YUCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHHM O HAy4YHOM METOJ€ TO3HAHUA U
dbopMHUpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMUpOBaHNE HAYyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3ydCHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o dbopMHpOBaHUE YMEHUN OOBSICHATH SBICHUS C HCIOJb30BaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

o dbopMupoBaHUEe MPEACTABICHUN O PO (PU3UKU JJISI Pa3BUTHUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX TieJiel 00ecTieunBaeTCsl PEIICHUEM CIIEIYIONUX 3a/1a4d B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:



o npuoOpeTeHrne CUCTEeMbl 3HaHUKW 00 o0mmX  (U3HUYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsSX, BKIIOYAS MEXaHHUKY, MOJICKYJISPHYIO
bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;

o dbopMHpOBaHNE YMEHUN TPUMEHITh TEOPETUYCCKUE 3HAHUS IS
0oOBsICHeHHUS (PU3WYECKUX SBICHUN B TPHUPOAC W IS TPHHATHS TPAKTUYCCKUX
peLIeHUN B IOBCEIHEBHOM KU3HMU;

o OCBOCHHE CIIOCOOOB pEHICHUS Pa3IUYHbIX 3aJa4 C SIBHO 3aJaHHOMU
bu3nueckoil MOJEINbI0, 3a/lay, MOJAPAa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3/IaHUE
buznyecKoit Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

o MOHUMaHUe (PU3NIECKUX OCHOB U MPUHIIATIOB ICUCTBUS TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

o OBJQJICHUE  METOJIaMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS U
NpOBENCHUS  (PUBMYECKUX  HOKCIIEPUMEHTOB, aHalIW3a MW  HHTEpPIpEeTaluu
uH(pOpMaIuH, ONPeACIICHHS IOCTOBEPHOCTH TOJYyYEHHOTO PE3YJIbTaTa;

o CO3/JaHU€  YCIOBUM  JJIsI  pa3BUTHUSL  YMEHHM  TMPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKOMU JIESITEIbHOCTH.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipemyaraempiii B mporpamme 1o (U3MKE TMepedeHb JIabopaTOpPHBIX U
MPaKTUYECKUX PAOO0T SBISIETCS PEKOMEHAOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX PabOT MU OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o npupone. HaydHnble MeTOIBI NO3HAHUSA OKPYXKAIOILIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (puU3NUecKUx sBICHUN U mporeccoB. HayuHble runoressl.
®dusnueckre 3aKOHbI U TEOPHUH. |'paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KAPTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHU(PPOBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBMYKEHUSI.
Cucrema orcuéra. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpemHSsE CKOPOCTb, MTHOBEHHasi CKOPOCTH) U
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobOosHOE TIazieHrne. Y CKOpeHHEe CBOOOIHOTO MaICHUS.

KpuBonuneinnoe nBwxeHue. JIBMKEHHME MATEpUATIBHOM TOYKHA MO
OKPYXKHOCTH C ITOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOICTBA W NPAKTHUECKOE MPUMEHEHHUE: CIHIOMETP,
JIB>)KECHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEpE/Iavuu.

Jemoncmpauuu

1. Monens  cucTeMbl  OTCYETa,  WILTIOCTpAIMS  KUHEMATHYCCKUX
XapaKTePUCTHUK JIBHKCHUS.

2. [IpeoOpa3oBanne  JIBMOKCHHUH € HCIIOJB30BAaHUEM  ITPOCTBIX
MEXaHHU3MOB.

3. IlapeHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.



4 Hab6nronenue nBmkeHus Tena, OpoIreHHOro Mo T YTIIOM K TOPU30HTY H
TOPU30HTAIBHO.

5. H3mepenune yckopeHus CBOOOHOTO MaCHHUS.

6. HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. N3ydyeHne HEpaBHOMEPHOTO [JBHXKEHHS C LEJIbIO ONPEICICHUS
MTHOBEHHOU CKOPOCTH.

2. HccnenoBanre COOTHOUIEHUS MEXAY MyTSAMH, NPOUIAECHHBIMU TEJIOM
3a TOCJIEIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHH NP PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

3. N3ydeHne nBUKEHUS IapyKa B BSI3KOU KUJIKOCTH.

4. N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCcTH  ['amunes. llepseii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. I[lpunuun cynepnosunuu cui. Bropoit 3akon Herotona
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsbkectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenusi (1OKos, CKOJbXeHUs, KadeHusi). Cuiaa TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsI CKOJIbKEHUS U cuiia Tpenus nokos. Koaddurnment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TEJIa B )KUIKOCTH UJIM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpamieHud. llnedo cumbl. YcmoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu
SIBneHne uHepuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAeOpMaIiui.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U AJECHUM.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

WX hE LD =



1. N3ydenue aBmxeHust Opycka 1o HAaKJIOHHOM IITOCKOCTH.

2. HccenmenoBanne 3aBUCHMOCTH  CHJI  YIIPYTOCTH, BO3HMKAIOIIUX B
npyXKHHE U PE3UHOBOM 00pa3siie, OT UX AePopMaIlii.

3.  HccnenoBanue ycioBHi paBHOBecUsl TBEPAOIrO Tejla, UMEIOLIETO OCh
BpalllCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepHaibHOM TOYKH (Tela), CUCTEMbl MAaTEpUAJIbHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHME HMITyJbCa Tea. 3aKOH COXPAaHEHUS HMILYJIbCa.
PeakTuBHOE IBM>KECHHE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHeprus MaTepHalbHOM TOYKH. TeopemMa 00 H3MEHEHHH
KUHETHUYECKOU YHEPTUMU.

IToreHunanbHas DHEPIusl. IToreHunanbHas DHEPIUs yIpYyro
nepopMupoBaHHOM  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
MTOBEPXHOCTH 3€MJIH.

[loTeHumanbHple W HEMOTEHIMalbHble  cwibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIrUH CHCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
NIPYKUHHBIN UCTOJIET, TIBUKECHUE PAKET.

Jlemoncmpavyuu

1. 3aKOH COXpaHEHUsI UMITYJIbCA.

2. PeakTuBHOE NBUKEHUE.

3. [lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomul

1. N3yyenue aOCOMIOTHO HEYNPYyroro yjaapa C TIOMOIIBIO JIBYX

OJIMHAKOBBIX HUTSIHBIX MAaATHUKOB.
2. HccnenoBanue cBsi3u pabOThl CUJIbI C M3MEHEHHEM MEXaHMUYECKOM
SHEPI'UM Tejla Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.



TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens wupeanpHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJIIPHO-
KUHETUYECKOW TEOpUU HUACANBHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeqHEell KHHETUYECKOW SHEpruu TEIUIOBOTO JBMXKEHMs dactul raza. Ilkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIbHOM I'a3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Hemoncmpayuu

I. OnbITel,  JOKAa3bIBAIOIIME  JTUCKPETHOE  CTPOCHHUE  BEILECTBA,
dboTorpaduu MOJIEKyJl OPraHUIECKUX COSTUHEHUN.

2. OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

3. Mopens OpOyHOBCKOTO JABUKEHUS.

4. Mogens onbita llTepHa.

5. OnbITel, JOKa3blBAIOIIME  CYLIECTBOBAHUE  MEXMOJEKYISIPHOTO
B3aUMO/ICHCTBUSI.

6. Mogenb, WUTIOCTPUPYIOIIAsT MNPUPOAY MAABJICHHS Tra3a Ha CTEHKH
cocyna.

7. OnbIThI, WLTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHS WJEabHOIO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopusie padvomaol

1. Onpenenenue Maccbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHu 00bEMa KOMHATHI, TABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

2. HccnenoBanre 3aBUCHMOCTH  MEXKIY MapamMeTpaMud  COCTOSIHUS

pa3peKEeHHOro rasa.

Tema 2. OcHosbl mepmoouHaMuKu

TepmoanHamuueckass cucteMa. BHYTpeHHsIST SHEPTUsl TEPMOAUHAMUYECKON
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HMJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsS TEIIIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIO0THI pH TEIIONEepeaaye.

[lonsitue 06 amuabatHOM mpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K Hu3omporeccaMm. ['paduyeckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoI1eccoB B MPUPO/IE.



TerutoBple  MamuHbl.  [IpUHOUNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. KodpuIMeHT Mmoie3Horo
nevctBus TerwoBod mammHbl. [{ukn KapHo m ero ko3¢ @uIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE TNPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Hemoncmpayuu

1. W3MmeHeHue BHYTpPEHHEH SHEPrUM Teja IMPU COBEPIICHUH pPabOTHI:
BbUIET MPOOKK M3 OYyTBHUIKM IMOJ] IEUCTBHEM CXKAaTOTO BO3[yXa, HarpeBanue sdupa
B JJATYHHOM TpyOKe IMyTEM TpeHHUsl (BUICOAEMOHCTPALIUS).

2. W3meHeHne BHYTpPEHHEW SHEpruM (Temmeparypbl) Tella MpHU
TEeIIonepesaye.

3. OmnbIT Mo aguabaTHOMY PaCUIMPEHUIO0 BO3AYXa (OIMBIT C BO3IYIIHBIM
OTHHBOM).

4. Mopnenu mnapoBoil TypOWHBI, JBHUrareisi BHYTPEHHErO CropaHus,

PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul

1. N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbId map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Hemoncmpauuu
CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlleCTBRA.
JlemoHCTpanus KpucTaioB.

Al

Yuenuueckuii sxkcnepumenm, nadopamopuvie padvomaol
1. N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Pa3zneua 4. JjeKTpoaAuHAMUKA

Tema 1. dnekmpocmamuxa

OnexTpu3anys Tel. OJNEeKTpudYeckuil 3apsn. JIBa Buaa 3JIEKTPUYECKUX
3apsAn0B. 1IpOBOOHUKH, IOUAIEKTPUKH M TOJYNPOBOAHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodedHbBI 3JIEKTpUYECKHIA
3apsia. DnekTpuueckoe mnose. Hanpsok€HHOCTH anekTpudeckoro moiis. [Tpunuumn
CYIIEPIIO3ULIMHA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabora cun anexrpoctatnueckoro nossa. llorenuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJNIEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JvanexkTpudyeckast MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIIEKTpOEMKOCTD INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuyeckne yCTpoMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpavyuu

1. Y CTpOUCTBO U PUHLMII IEUCTBUS 3JIEKTPOMETPA.

2. B3anmoenicTBuE HadIEKTPU3OBAHHBIX TE.

3. DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

4. [IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

5. DneKkTpocTaTuuecKas 3aiuTa.

6. JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

7. 3aBUCHUMOCTB IIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOpa OT IUIONIAAN
IIJJACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

8. DHeprusg 3apsKEHHOT0 KOHIEHCATopA.

Yuenuueckuii skcnepumenm, nabopamopusie padvomaol

1. N3Mepenue 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS BJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE COMPOTHUBJICHUE BELIECCTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCTMHEHNE MMPOBOTHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MonrHOCTB
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAsi CUJIa U BHYTPEHHEE CONPOTUBIICEHHE MCTOYHUKA TOKA.
3axkoHn Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi menu. KopoTkoe 3aMbIkaHue.



OJIEKTpOHHAasi  NTPOBOAMMOCTb  TBEPJBIX  METALIOB.  3aBUCHUMOCTh
COMPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynmpoBonuuku.  CoOCTBEeHHass W TNpPUMECHas  MPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEKTPUYECKUM TOK B  pacTBOpaXx M  paciylaBax dJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DNeKTpudecKkuii TOK B Tra3ax. CaMOCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TMPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN MO/, FajbBaHUKA.

Jemoncmpavyuu

I. W3mepeHne CHITbl TOKa U HaIIPSKEHUS.

2. 3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX TPOBOJHUKOB OT
JUTMHBI, TUTOLIAH TTOMIEPEYHOr0 CEYEHUsI U MaTepHaa.

3. CMenmaHHOe COeIMHEHUE TPOBOJHUKOB.

4. [IpsiMoe u3MepeHue FNEKTPOABUKYIIEH cuiibl. KOpoTkoe 3aMbIkaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

5. 3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

6. [IpoBOAMMOCTB JIEKTPOJIIUTOB.

1. HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

8. OHOCTOPOHHSISI IPOBOAUMOCTH AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. N3ydeHne cCMEanHoro COeIMHEHUS PE3UCTOPOB.

2. N3MepeHue SIeKTPOABMKYLIEH CWIbI HMCTOYHMKA TOKA M €r0
BHYTPEHHETO COMPOTUBIICHHUS.

3. HaGmronenue aiextpoiusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiiacce oCyliecTBISETCS C
YY4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C MU3yYEHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, YIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHHM, JHUHEWHas (QYyHKIMS,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:



CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexanmdeckoe IBIKEHUE B KUBOW mpupoae, nuddysus, ocMoc,
TEII000MEH KHUBBIX OPraHW3MOB (BHUABI TEIUIONEPEIaun, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: DUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHE aTOMOB U MOJEKYIL,
MOJIb BEIIECTBA, MOJISIPHASI MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEN U
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAINS,
rajibBaHHMKa.

T'eoepaghus: BMaxXHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JABUKEHUN C HCIOJIH30BAHUEM MEXAHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUIIHUKH, WCIIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIE€ HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KUIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[TocrostHHble  MarHuThl.  B3auMoJelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
VHIYKLWAH TOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE mMoJie TPOBOAHHMKA C TOKOM. KapTuHa IHMHUKA WHIAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenmia, e€ MOIynb M HampaBieHue. J[BUxkeHHE 3apsHKEHHOM
YaCTHUIIBI B OJHOPOJHOM MarHuTHOM MoJje. Pa6oTa cunbl Jlopenia.

SIBiieHuEe DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOMU
WHAYKOUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu dapanes.

BuxpeBoe »snektpuueckoe moje. DIEKTPOABMKYIIAS Cujla HUHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.



IIpaBuno Jlenna.

NHOyKTUBHOCTh. SIBIIEGHME CaMOMHAYKUMHU. OJEKTPOJABIDKYIIAs CHIIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO I1OJIS1 KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoWcTBA M MPAKTHYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jemoncmpayuu
OmnbIT IpcTena.
OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.
JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.
B3aumoaeiicTBue AByX NPOBOJHUKOB C TOKOM.
Cuiia Ammnepa.
[eiicTtBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.
SBneHue 3NIEeKTPOMAarHUTHOW UHIYKIUU.
[IpaBuiio Jlenna.
3aBUCUMOCTDb 3JIEKTPOJBIKYIIEH CWIBI HHAYKIMH OT CKOPOCTH
WU3MEHEHUS] MarHUTHOIO ITOTOKA.

10.  “IBneHme caMOMHIYKIUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot
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1. N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.
2. HccnenoBanue qeicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
3. HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszpnes S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMUs.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢as3a KoyieOaHUM.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre YHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii koHTYp. CBOOONHBIE SJEKTPOMArHUTHBIC KOJICOaHUS B
UJCATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxarouux KojieOaHusX. BoIHy)IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHy X AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.



Ilepemennblii TOK. CHHYyCOMAQIBHBIA NEPEMEHHBII TOK. MONIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsKECHMUS.

Tpanchopmarop. IIponsBoacTso, nepenada u NOTPeOICHUE FIEKTPUUECKOM
DHEPIUU. DKOJIOTMUECKUE PUCKHU NPU IIPOU3BOACTBE JIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckre ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JTMHUH JIEKTpoIepe1ay.

Jemoncmpayuu

4. HccnenoBanre mapameTpoB KoJieOaTENbHOW CHCTEMbI (IIPY>KUHHBIN
WJIM MaTeMaTUYECKUM MasTHHK).

5. HaOmronenue 3atyxaromux KojaeOaHu.

6. HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

7. HabGmronenue pe3onanca.

8. CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHN .

9. OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpPSDKEHHS OT

BPEMEHU) JJIs1 3JIEKTPOMATHUTHBIX KOJIEOAHUIA.

10. Pe3oHaHC mpu mociaeaoBaTeIbHOM COECIMHEHUN PE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

I11. Mopaenb TMHUN JIEKTPOIIEPEIAYUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. HccnenoBanre 3aBUCUMOCTH TIepHoa MajbIX KoJieOaHWM Trpy3a Ha
HHUTH OT JUTMHBI HUTH U MacChl Tpy3a.
2. HUccnenoBanne mNEpEeMEHHOrO TOKAa B LEMHA W3 IOCIEIOBATEIBHO

COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBUsA pacrnpocTpaHeHusa. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBHIX BOJH. [[puMeHeHNe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMITBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpEeIbl.



TexHn4eckue yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasl JUATHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

1. OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.
2. KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3. HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

4.  HabGmonenue untepdpepeHIny U Ju(ppakiiuy MEXaHUYECKUX BOJIH.

5. 3BYKOBOI pEe30HaHC.

6.  HaOmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYI0M

Y 4aCTOTOM KOJIEOaHU.

7. HccnmenoBanne CBOWCTB — DJIEKTPOMArHUTHBIX BOJH:  OTpa)KEHUE,
pesioMJICHUE, MOJspu3aus, udpaKiuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHENHOE pacOpOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. IlocTpoeHne n300paxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3akOHbI TPENIOMJICHUS CBeTa. AOCOIIOTHBIM
nokaszarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbiil yroi
MOJTHOTO BHYTPEHHETO OTPAKECHHUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB Oesoro cBera. LIger.

ColOuparomyie W paccewBarIvMe JHH3BL. ToHKas JuH3a. DOKycHOE
pacCTosIHME W ONTHYECKash cujla TOHKOM JuH3bI. [locTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepennus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JludpakiuonHas peméTka. YcCloBUE HaOIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TPUMEHEHHUE: OYKH, JIyma,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jemoncmpayuu



1. [IpssMOIMHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHUE
cBera. OnTuyeckue mpuodOpBHI.
2. [lonHOE BHyTpeHHEE OTpakeHUe. Mozenb CBETOBOA.
HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.
Mopnenn MUKpPOCKOIIa, TEJIECKOIIA.
Habmonenue narepdepeHny cBera.
Habmonenue nudpakiuu cBeta.
Habmronenue nucnepcuu cBera.
[TosydyeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.
9. [Tosryuenue ciekTpa ¢ HOMOIIbIO TU(PPAKLIMOHHON PEIIETKY.
10. HaGmronenue noJisipusaiuuy CBeTa.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

X NN AW

1. N3Mepenue rnokaszaress NpeJIoMIICHUS CTEKIIA.
2. HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
3. HabGnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIEUAJBHOM TEOPUU OTHOCUTEIbHOCTH

I'panunbl  NPUMEHUMOCTH  KJaccuyeckoil  mexaHuku.  IlocTynarsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: HWHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHIHI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAILCHUE
JUTUHBL.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C YHEPTUEH U UMIYJILCOM PEIITUBUCTCKON YaCTUIBI. DHEPTUS
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Dopmyna Ilmanka cBa3uM 3Heprum (OTOHA C €ro YacTOTOW.
DHeprusi 1 UMIyJbc (HOTOHA.

OtkpeiTie u wuccienoBanue ¢orodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl (otodddekra. YpaBHenue OiiHmTerHa mis porodddekra. «KpacHas
rpanuia» Ghotodrddexra.

JlaBnenue cBera. OneiTel I1. H. JIcGenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuueckue ycTpONCTBa M TPAKTHYECKOE MPUMEHEHUE: (POTOIEMEHT,
dhoToMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jemoncmpayuu

1. ®otord(exT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.



2. HccnenoBanue 3akoHOB BHeMHETO GoTodhdekTa.

3. Ceeroauo.

4.  Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHHIO o -4acTHII.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormomnieHue
GbOoTOHOB TpU TEpexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnHoBebIe cBoiicTBa yactuil. Bosubl e bpoiinsa. KopnyckynsapHO-BOIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE INPUMEHEHUWE: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAaHTOBBII KOMITBIOTE.

Jemoncmpavyuu

1. Mopens onbita Pezepdopaa.

2. Onpenenenue AJIMHBI BOJIHBI J1a3epa.
3. HabGnronenue IMHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
4, Jlazep.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul

1. HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpoeHus snapa. OTKpsITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA U HelTpoHa. HykinonHas monens siapa IelizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuibl. Jledext maccsl sapa.

Anepnsble peakunu. [lenenue u cuHTe3 A1€p.

SAnepubrit peaktop. Tepmosiaepubiit cuHTe3. [IpoGiieMbl M MEPCIIEKTHBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI AIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HAOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.

dyHIaMEeHTalbHBIE B3aUMOJCUCTBHUSA. EAMHCTBO (U3MUECKONW KapTHHBI
MUpa.

TexHruecKre yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, siaepHblil peakTop, arToMHasi 6oM0a.



Hemoncmpayuu

1. Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomui

1. HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbel  pa3BUTUA acTpoHOMUU. lIpukiamHoe U MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Comnue. ComHeuHass akTUBHOCTb. McTounumk sHepruu ConHIA M 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETHMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Muieunsiii [Tyt — Hama I'amaktuka. Ilonoxxkenue m nuxenue CoiHIa B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pa30eranue ranakTuk.
Teopus bonporo B3psiBa. PennMkToBOE U3ITyYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaOntonenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3bI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

Oo0o0maroniee MOBTOPpEHUE

Ponp Qui3uku u acTpoHOMHUHM B HKOHOMUYECKOHM, TEXHOJOTMYECKOM,
COIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKOU TCOPUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHPaA, MECTO
(buU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MeknpeaMeTHbIE CBSI3H



Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 11 kitacce oCyIIecTBISIETCS C
yu4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemnvle nousamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (hakT, runoresa, (Qunueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHUE CHUCTEMBbl YpPaBHEHUN, TPUTOHOMETPUUECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO, BEKTOPHl M MX MPOEKIUH HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (QYHKIUH, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
OTpe/ieNieHUE TIOMAAN MIOCKUX (GUTYp 1 00bEMa Tell.

Buonocus: snexTpuyeckue SBICHHUS B JKMBOM MPUPOJE, KoJeOaTelbHBIC
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IpPHUpOJE, ACUCTBUE
paZvaliy Ha JKUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME AaTOMOB U MOJIEKYJ, KpUCTaJUIMYeCKas CTPYKTypa
TBEPABIX  TEJ, MEXaHW3Mbl O00pa3oBaHUs  KPHUCTAJUIMUECKON  PEIMIETKH,
CHEKTPAJIGHBIA aHAIIN3.

l'eocpagpus: MarHuTHbIE TIONIOCAa 3€MJIM, 3aJi€)KU MAarHUTHBIX DY,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IPECKA3AHNUE 3EMIICTPSCEHUH.

Texnonocusi: JUHUM BJIEKTPONEpeay, TEHEepaTop IEPEMEHHOI0 TOKa,
AIIEKTPOJIBUTATENb, WHIAYKIIMOHHAS T€4Yb, paaap, PaguoNpUEMHHK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiIHEe4YHas barapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «Du3mkay Ha YpPOBHE CpeaHETO OOIIeTOo
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Du3nKay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

o c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONW TMO3ULKUU OO0YyYarolIerocss Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

o OPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

o FOTOBHOCTh BECTH COBMECTHYKO JIESITEIBHOCTh B  HMHTEpecax
IPpaXKIAaHCKOTO OOIIECTBA, y4acTBOBAaTh B CaMOYINPABJICHUU B 00pa3oBaTebHOM
OpraHu3aluy;

o YMEHHE B3aUMOJECHCTBOBaTh C COLUAJIbHBIMU HWHCTUTYTAaMHU B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

o TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh  POCCHUMCKON  TPaKJAHCKOM  UIACHTUYHOCTH,
MaTpUOTU3MA;

o IICHHOCTHOE€  OTHONIIEHWE K  TOCYJApCTBEHHBIM  CHMBOJIaM,
JIOCTHUKEHHUSIM POCCUMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

o c(hOpPMHUPOBAHHOCTh  HPABCTBECHHOTO CO3HaHUsI, ATUYECKOTO
MOBECHUSI;
o CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC

pelIeHus, OPUEHTUPYSICh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YuCye B AEATEIbHOCTU YUEHOTO;
o OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;



4) 3cTeTHYEeCKOro BOCIMTAHMS:
® DOCTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYAs SCTETUKY HAYIHOTO
TBOPYECTBA, MPUCYIIETO PU3HISCKON HAYKE;
S) TpyA0BOr0 BOCIIUTAHUS:
® UHTEpEeC K pasIUYHbIM cdepaM MpodecCHOHANTBHON JeITeThHOCTH, B
TOM YHCIIe CBSI3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun ¥ peaJn30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B
obnacTu GU3NKN HA IPOTSHKEHUN BCEH KU3HH,
6) PK0JIOrHYEeCKOr0 BOCIIMTAHHS
e c(hopMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIBTYpHI, OCO3HaHHE
IJI00aJIbHOTO XapaKTepa dKOJOTUUECKHUX MPOoOJIeMm;
® TUIAHUPOBAHWE M OCYLIECTBICHUE JICCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HAHUS IEJICH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;
® paCIIMPCHHUE OMBITA JEATCILHOCTH 3KOJOTHYECKOW HAIPaBICHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (PHU3HUKeE;
7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:
o chOpMHUPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;
o OCO3HaHHE [IEHHOCTU Hay4YHOU JeSATEIbHOCTH, TOTOBHOCTH B MPOIIECCEe
U3ydeHus: (QUBUKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEAOBATCIBCKYIO
NEeATEeTLHOCTh MHIUBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jjoruyeckue AeMcTBUA:

° CaMOCTOSITeTIbHO (OPMYJIMPOBAaTh M aKTyalM3UPOBaTh IpobJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. ONPEICIIATh LEIH AEATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTH>KCHUS;

° BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTpUBACMBIX
(bU3UYECKUX SIBJICHUSX;

° pa3pabarpiBaTh IUIaH pEIICHUS MOpoOJIeMbl ¢ Y4ETOM aHajau3a
HMMEIOIINXCS MATEPUATIBLHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

° BHOCUTh KOPPEKTHUBBI B [I€SITEIBbHOCTh, OLIEHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIECICTBUAN €S TEIBHOCTH;



J KOOPJAMHUPOBATh W BHINMONHATE PabOTy B YCIOBHAX PEAJIBHOTO,
BUPTYaJILHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,

J pa3BUBaTh KPEATUBHOE MBIIDICHHE TIIPH PEIICHUH KU3HCHHBIX
npooJieM.

Ba3oBble nccienoBaTebCcKue AeiiCTBUSL:

. BIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIFOUEBBIMU TOHITUSMH H
MeToaMu (PU3NIECKON HAYKHU;

. BIAJICTh HABBIKAMH  Y4EOHO-HCCIICIOBATEIbCKOM H  MPOCKTHOM
NEATENbHOCTH B 00MacTH  (HU3MKH, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUs 3a1a4 (PU3UIECKOTO COJCpPKAHMUS,
NPUMEHEHHIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

. BJIAJIETh BUJAMH JESITEIBHOCTH IO MOJYYSHHIO HOBOTO 3HAHHS, €TO
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX YUeOHBIX
CUTYallUsAX, B TOM YHCJIE MTPU CO3/IaHUM YIEOHBIX MTPOEKTOB B 001aCTH (PU3UKH;

. BBISIBIISAITh  [IPUYUHHO-CIICJICTBEHHBIE CBS3M WM aKTYaJIH3HPOBATH
3ajady, BBIJBUTATh THUNOTE3y €€ pelIeHUs, HaXOAWTh AapryMEHTHI JUIs
JI0Ka3aTeIhCTBAa CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTPhl K KPUTCPUH PEIICHHUS;

. aHATM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3a/aud pPe3yJbTaThl,
KPUTUYECKH OIICHWBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

o CTaBUTh U (pOpMYIHpPOBATH COOCTBEHHbIE 3a7aul B 00pa30BaTENbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYCHUH (PU3UKU;

o JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

o YMETh NEPEHOCUTHh 3HAHUS MO (PU3MKE B MNPAKTUUYECKYHO 00JacTh
KU3HENEATEIBHOCTH;

o YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

o BBIJIBUTaTh HOBBIE WJEU, IpeIaraTb OPUTMHAIBHBIE IOAXOABI M
peleHns;

o CTaBUTh MpoOJEeMbl W 3aJaud, JOIMYCKAIOUIUE aJbTEPHATUBHBIC
peLIeHus.

PabGora ¢ unpopmaumeii:

° BJIAJCTh  HABBIKAMH  TIOJydeHHS  HWHPOpMaNuK  (PU3NIECKOTO
COJIep)KaHUsI M3 HMCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIHLHO OCYIIECTBIIATH
MOWCK, aHaJl3, CHUCTEMATH3AlMI0 W HWHTEPIpPETAIui0 WHGOPMAIIMU Pa3TuIHBIX
BHJIOB M ()OPM TIPEJICTABICHUS;

° OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

° WCIIOJI30BaTh CPEACTBA HH(GOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aJlady ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,



TUTHEHBI, PECYpCOCOEpeKEHUs, TPABOBBIX © OTUYECKHUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

o CO37aBaTh TEKCTHI (PU3UUECKOTO COJEPIKAHMS B Pa3IMUHBIX (popMaTax
c yu€TtoM Ha3HaueHUs WHGDOpMAIMM W TIEJICBOM ayIUTOPUU, BBIOMpAs
ONTUMAaJBHYIO (HOPMY TIPEICTABICHUS U BU3YyaTH3AIHH.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

o OCYILIECTBIATh OOIIEHHWE Ha YpOKax (QU3UKA U BO BHE-yPOUHOUH
NEeSATEIbHOCTH;

o pacrno3HaBaTh MPEANOCHIIKA KOH(IMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

o pa3BEPHYTO M JIOTUYHO U3Jaratb CBOK TOYKY 3pEHHS C
MCIIOJIb30BaHUEM SI3bIKOBBIX CPEJICTB;

o NOHMMAaTh W  HWCIOJb30BAaTh  IPEUMYIIECTBA KOMAaHJIHOH U
WHIUBUYAIbHON paOOThI;

o BBIOMpaTh TEMAaTHKy M METOJbI COBMECTHBIX JEHCTBUU C yu&€TOM
OOILIMX MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

o OPUHUMATh LEJIH COBMECTHOM JESTEIbHOCTH, OPIraHW30BbIBaTh U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

o OLICHMBATh KAY€CTBO CBOETO BKJIA/Ja U KaXIOI0 YYaCTHHKA KOMAaH/IbI
B OOILIMI Pe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

o npejyiaraTh HOBBIE MPOEKTHI, OIEHUBATh UJEU C MO3UIMH HOBU3HBI,
OPUTHHATBHOCTH, MPAKTHUYECKOIN 3HAYUMOCTH;

o OCYLIECTBJIATh O3UTUBHOE CTPATErMYECKOE IMOBEICHNE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

o CaMOCTOSATENILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEIHHOCTh B
o0nacTu (PU3UKU U ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3aJ1aUM;

o CaMOCTOSATENILHO  COCTABJIATh IJIaH  PEIICHHWS  PAacu€THBIX |
KaueCTBCHHBIX 3a/]a4, IUTAH BBITTOJIHCHHS TPAKTHUYCCKOW paboThl ¢ ydéTrom
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOUYTCHUM;

o JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;



o pacmiupsATh pamMKd Yy4eOHOTO TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

o JieNnaTh OCO3HAaHHBIM BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

o OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

o CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMU B 00JIaCTH

(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIA HHTEJUICKT:

° JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B
JIEeSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

° BJIAJCTh HABBIKAMHU TIO3HABATEIHHOM pedIeKcHr KaK OCO3HAHHS
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOILECCOB, HUX pPE3yIbTaTOB U
OCHOBAaHUII;

o UCIIOJIb30BaTh MPUEMBI peQuIeKCUM Il OLIEHKH CUTyallud, BbIOOpa
BEPHOI'O PELLICHMUS;

o YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELIECHU 110 UX
CHIDKEHHIO;

o IIPUHAMATh MOTUBBI U APTYMEHTHI APYTMX IIPU AHAJIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

o MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

o IIPUHAMATh MOTUBBI U APTYMEHTHI APYTMX IIPU AHAJIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

o IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce moCTHXKEHUS JTMYHOCTHBIX PE3YJITaTOB OCBOCHHUS IPOTPaMMBbI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCS

COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEANOIararo A
c(hOpMHUPOBAHHOCTbD:
o CaMOCO3HaHMS, BKIIOYAIOMIETO CIHOCOOHOCTh TOHUMAaTh  CBOE

HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

o CaMOPETYJIMPOBAHUs,  BKIIOYAKOLIET0O  CAMOKOHTPOJIb,  YMEHHE
MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aIallTUPOBATHCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

° BHYTPEHHEW MOTHBALM{, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHKECHUIO
eI U YCIEXy, ONTHUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEUCTBOBATH MCXOAS W3
CBOMX BO3MOKHOCTEH;

o SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBIECHUHU OOIIEHHUSI, CTIOCOOHOCTD K
COYYBCTBUIO U CONEPEKUBAHUIO;



o COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAUBATD
OTHOILIEHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(JIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

o JEMOHCTPUpPOBaTh Ha MpHUMeEpax pojdb H MecTo (u3uKu B
dbopMUpOBaHUN COBPEMEHHON HAYYHOM KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOU
TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTHU JIIOIEH;

o YUUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YUYCHHBIX (PU3NYECKUX MOJIETIEH:
MaTepuagbHas TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETA, a0COJIIOTHO TBEPAOE TENO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsij pU PEIIeHNH (PU3NYECKUX 3a]1aY;

o pacro3HaBath (pU3nyYecKue sIBJICHUS (ITPOLIECChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA W DJIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JIBUKEHHUE, CBOOOAHOE Ma/leHUE TeJl, JBUKEHHUE M0 OKPYKHOCTH,
UHEpLUs, B3auMoAeicTBue Ten, auddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHUE
KUIAKOCTEH MW TBEPABIX Tel, H3MEHEeHWe OObEMa Ten NpH HarpeBaHUU
(oxJIaX/I€HNHN), TEIUIOBOE paBHOBECHE, HCHApEHUE, KOHJCHCAllMsl, IJIaBJICHHUE,
KpUCTAJUIM3aLMsl, KUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBILICHUE AABJICHUS Ta3a MpU
€ro HarpEBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKy ITapaMeTpaMu COCTOSIHUS rasa B
M30IIPOLECCAX, ANEKTPU3ALMS TEJ, B3aUMOACHCTBUE 3apsI0B;

o ONMKCHIBATh MEXAHUYECKOE JBWKEHUE, MCHOJIb3Yys (U3HUYECKUE
BEJINYMHBI: KOOPJMHATA, MYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWJIa, HWMIIYJbC TeJla, KHHETHYECKas DSHEprus, NOTCHUHAIbHAs >SHEpIus,
MeXaHu4yeckas paboTa, MEXaHWYEeCKas MOIIHOCTh; MpPH ONHUCAHUU MPaBUIBHO
TPakTOBaTh (U3UUYECKUU CMBICI HCIOJb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€AMHUIIBI, HAXOUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIIMYUHY C
JPYTUMH BEJIUYHHAMY;

o ONMCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBJICHMUS,
UCIONB3Ys (M3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JBUTATeNsl; MNpPH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCHOJIB3YEMbIX BEIMYMH, HX
00O3HAUYEHHUS U EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MYECKYI0 BEIUYHUHY C IPYTUMH BEJIMYMHAM;



o OMUCHIBAaTh M3YYEHHBIE JJIEKTPUUECKHWE CBOICTBA BEHIECTBA U
IEKTPUUECKUE SBJICHHS (TIPOIECCHI), MCHONB3yS (U3UYECKUE BEITMYMHBIL:
ANEKTPUYECKUI 3apsll, IEKTPHUUECKOE I0J€, HANpPsHKEHHOCTh IO, MOTEHIIHAI,
pPa3HOCTh TOTCHIIMAJIOB;, IMPH OMHCAHWUHM TIPABWIIBHO TPAKTOBATh (DU3UICCKUN
CMBICII HCIIOJIb3YeMbIX BEIUYMH, HMX OOO3HAUYECHHUS M E€JIMHUIIBI; YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYMHAMU;

o aHANMM3UPOBaTh (PU3WYECKHE TPOIECCH M  SBJICHHS, WCIOJIb3YS
dusznyeckue 3aKOHBI W MPUHIMINBL 3aKOH BcemupHoro tarorenus, [, II u III
3aK0oHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON SHEPTrUu, 3aKOH COXPaHEHUS
UMITYJIbCA, TTPUHIIMI CYNEPHO3UIMU CUJI, IPUHIUIT PAaBHONPABUS WHEPLHUATBHBIX
CUCTEM OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYID TEOPHUI0 CTPOEHHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEM KUHETUYECKOM SHEPrUU TEIUIOBOTO JIBMXKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoil, MEepPBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPaHEHMS DIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pa3inyaTh
CJIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHHUE U YCIOBHS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH;

o OOBSICHSITH OCHOBHBIEC MPUHIUIBI JIEUCTBUS MaIllMH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HH;

o BBITIOJIHATH SKCIIEPUMEHTHI TT0 UCCIICTOBAHUIO (PU3NYECKUX SBIICHUN U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MpPU 3TOM
dbopmympoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIOBAaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BHIBOHI,

o OCYHIIECTBJISTh TMPSAMbIE W KOCBEHHBIE U3MEpPEHUs] (PU3NIECKUX
BEJIMYMH, MPU 3TOM BBIOMPATH ONTUMATBHBIA CIIOCOO U3MEPEHHUS U UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

o UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (PU3UYECKUMHU BEJIUYUHAMHU C
WCIIOJIb30BaHUEM TMPSIMBIX M3MEPECHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
buKcupoBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BU/JIe TAOJIUIl ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

o coOmoaTh TpaBuia O€30mMacHOr0  TpyAa TMPH  MPOBEIACHUU
WCCJICIOBAHUM B paMKaX y4eOHOTO SKCIEPUMEHTa, y4eOHO-UCCIIEeN0BATEILCKON 1
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOUCTB U
71a060paTOPHOTO 000PYAOBAHUS;

° pemarh pacu€THBIC 3aJlaud C SBHO 3aJaHHON (PU3MUECKON MOJEbIo,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

o pemaTh  Ka4yeCTBEHHBIE  3aJadd:  BBICTPAUBATh  JIOTUYECKH
HENPOTUBOPEYUBYIO LEMOYKY PACCYXACHUN C ONOPOM HA HM3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHMUS;

o UCIOJB30BaTh IPU  PELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS Y4eOHOW W HAYYHO-TOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

o IPUBOJUTH MPUMEPHI BKJIAJA POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBACHEHUE IMPOLIECCOB OKPYKAIOIIErO0 MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

o UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOMN
KU3HM Uil oOecriedeHus O€30MacHOCTH NpH  OOpallleHnH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJII COXPAHEHUS 3JI0pPOBbSl U COOJIIOJECHHS HOPM
DKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEN CpeE;

o paboTaTh B IPYMIIE C BBHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCT B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHMBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE PAaCCMATPUBAEMOM MTPOOIEMBI.

K koniy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

o JEMOHCTPUpPOBaTh Ha MpUMeEpax pojdb M MecTo (U3MKU B
dbopMHpOBaHUN COBPEMEHHOW HAyYHON KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOMN
TEXHUKU W TEXHOJIOTMH, B MPAKTUYECKOW NESITENBHOCTH JIOJEH, LEIOCTHOCTh U
€AMHCTBO (PU3NYECKON KapTUHBI MUPA;

o YUUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YUYEHHBIX (PU3NYECKUX MOJIETEH:
TOYEYHBIN IJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIM UCTOYHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAsE MOJIeJIb aTOMHOIO siipa MpH pPELIeHUN (PU3NUECKUX
3a/1ay;

o pacno3HaBaTh (PU3MUECKHUE SIBICHUS (ITPOLIECChl) U OOBSCHATH UX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMUKM W KBAaHTOBOM (PU3UKH: DIIEKTpUYECKAsS
MIPOBOAUMOCTB, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBHUS TOKa,
B3aMMOJIEUCTBUE MAarHUTOB, AJEKTPOMArHUTHAs UHAYKLUS, 1€HCTBHE MarHUTHOTO
NoJII HAa MPOBOJAHMK C TOKOM U JBWXKYIIMKCA 3apsij, 3JIEKTPOMAarHUTHBIE
KOJIeOaHWsI W BOJHBI, MPSAMOJIMHEHHOE pACIPOCTPAHEHHUE CBETa, OTPAXKEHUE,
npesioMJieHue, UHTepPepeHius, AUPpakiuus U MOoJspU3alus CBeTa, AHUCIEepPCUs
cBeta, (dorosnexkrpuueckuit  dpdext (poTodaddexT), CBETOBOE IaBJICHUE,



BO3HMKHOBEHHE JIMHEMYATOrO0 CHEKTpa aroMa BOJAOPOJAA, €CTECTBEHHas U
VCKYCCTBEHHAs paIMOaKTUBHOCTB;

o ONMCHIBATh W3YYEHHBIE CBOWCTBA BeEIIECTBA (BJIEKTPUUYECKUE,
MarHuTHbIE, ONTHYECKHUE, SJEKTPUUYECKYI0 IPOBOJUMOCTBH PA3JIMYHBIX Cpex) M
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOJABIKYIAS CHIIa, padoTa TOKa,
WHAYKOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cujla TOKa B MpoIecce
FapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKAs] CUJIA JIMH3bI, MPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUECHHs M EJAMHMIIbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMU;

o OMKCHIBATh U3YUYECHHBIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCIOJIb3YSI
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M EAUHMIIBI, YKa3bIBaThb (POpPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBIL;

o aHANM3UpOBaTh (PU3MUECKUE TMPOLECChl M SABJICHHS, HCIOJIb3YS
¢u3nuecKkue 3aKOHbl M MPUHLMIBL 3aKOH OMma, 3aKOHBI MOCJIEIO0BATEIbHOIO WU
NapaJyIeIbHOTO  COEIMHEHMsSI NPOBOJHUKOB, 3akoH JDxoyms—JleHma, 3akoH
IIEKTPOMArHUTHON MHAYKLMH, 3aKOH IPSIMOJIMHEWHOIO paclpOCTPAHEHHUs CBETA,
3aKOHBI OTPAYKEHHUsI CBETA, 3aKOHBI MPEJIIOMJIEHUS CBETA, YPABHEHUE DUHIITEHHA
st pororddexta, 3aKOH COXpaHEHUS SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCa,
3aKOH COXPaHEHHUS AJIEKTPUUECKOro 3apsi/ia, 3aKOH COXPAHEHHUs MAacCOBOTO YHMCIIA,
noctynatel bopa, 3aKOH paJUOAKTUBHOIO pacmaia, Ipd 3TOM pas3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIPAXKEHHE U YCIIOBUS
(rpaHuIbl, 00J1aCTH) TPUMEHUMOCTH;

o ONpEAENATh HAaNpaBlI€HUE BEKTOpa WHIYKUUU MArHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM, CWJIbI AMIIepa U cuiibl JIopeHiia;

o CTPOMTb M ONHCHIBaTh H300pa)K€HHE, CO37aBaEMOE IIJIOCKUM
3€pKajgoM, TOHKOW JIMH30M;

o BBITMIOJIHATH 3KCIIEPUMEHTHI IO UCCIEI0BAaHUIO (DU3HUECKUX SIBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,



coOuparh yCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMbBIT U
(GbOpMyIHpPOBATh BHIBOIBI,

o OCYIIECTBISATh TMpPSIMbIE M KOCBEHHBIE U3MEpEeHHs (DU3HUECKUX
BEJIMYUMH, MIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHHS U UCTOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN N3MEPEHMIA;

o UCCJIEIOBATh 3aBUCUMOCTU (PU3MUYECKUX BEJIMYUH C MCIOJb30BaHUEM
OpSAMBIX M3MEPEHUH: MpPU O5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBAThH
pe3yabTaThl MOTYYSHHON 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

o coOioaTh MpaBuja Oe30macHOro TpyjAa TMpU  MNPOBEACHHUH
UCCJIEIOBAHUM B paMKaxX y4eOHOIro SKCHEpUMEHTa, Y4eOHO-UCCIIeI0BATENbCKON U
IIPOCKTHOM JAEATENIBHOCTH C MCIIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

o pelmaTth pacu€THbIC 3aJ]a4u C SIBHO 33JIaHHOM (hU3UYECKOU MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3HMUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE JIJIsl €€ pEelIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

o pemiatb ~ KayeCTBEHHBbIE  3aJaud:  BBICTpAauUBaTh  JIOTUYECKHU
HEITPOTUBOPEUYMBYIO LIETIOUKY PACCYXKIEHUH C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

o UCIOJB30BaTh TPU  PELIEHUH Y4YeOHBIX 3aJay  COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAy4YHO-TIOMYJISIPHON MHGOPMAIIMH, TTOTYYECHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHAJTM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

o OOBSACHATh MPUHLIMIBI JEHCTBUA MAlllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KHU3HH;

. OPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXAIOUIETO MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

o UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOMU
XKU3HM Uil oOecriedeHus O€30MacHOCTH TpH  OO0pallleHnu ¢ npudopamu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHMS 3[I0POBbS U COOJIIOJACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeJIE;

o paboTaTh B TPYMIIE C BHIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEleisITh O0O0S3aHHOCTH U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBaTHO OIIEHUBAThH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Kourpoubnbie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoTbI pecypesI
Paznen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bubmorexa oK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmmoreka [JOK
21 | Knnovamika 3 ! https://m.eds,(])lo.ru/7f41bf72
bubmuoreka [IOK
22 | Hmaviica ! 0 https://m.edsc]i.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 Eggi@ﬁéﬁiﬁi IIA1BFT2
Hroro no pazgeny 18
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJMHAMUKHI 10 1 Egg:f;l/i'eﬁi(ﬁf 164172
33 ArperaTtHble cocTosiHUs BenlecTBa. da3oBbie 5 | bubnuotexa [JOK
MEePEXObI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubnmoreka [JOK




[TocTrosHHbIN 35ekTpuyeckuii Tok. Toku B

https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK

4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7t41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Kosnu4yectBo 4yacos DJIEKTPOHHbBIE
Ne i/ HaunmeHoBaHMe pa3e/ioB U TeM Konrpoaubie  Tpaxtuueckue (uudpossbre)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MarnutHOE oJIE. DneKTpOMarHuTHas 1 1 3 bubnnorexa [HOK
WUHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJTHbBI
71 Mexannyeckue u 3JIEKTPOMAarHUTHbHIE 9 1 bubnnorexa [HOK
KoseOaHus https://m.edsoo.ru/7f41c97c
bubnnorexa [HOK
2.2 MexaHM4YECKUE U DJICKTPOMArHUTHBIE BOJTHBI 5 1 https://m.e dscli).ru 17£41c97c
bubnnoreka [JOK
2.5 | Omruka 10 3 https://m.edscli).ru/7f4lc97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OcHOBBI CIIeHHAIbHOMN TEOpUH 4 | bubnuotexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1 DeMeHThI KBAHTOBOI ONTHKHU 6 https-//m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpocnue atoma 4 I https://m.edsoo.ru/7f41c97c
b K
4.3  AtoMHOE AapO 5 mommorexa O

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




Uroro no pazgeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 | DieMeHTBl aCTPOHOMHUHU U aCTPOPU3UKHU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaomee nosTopere 4 https://m.edS(I)_f).ru/7f4lc97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Kouun4yecTBo yacos Jlata JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnsie IIpakrnuyeckue oOpasoBaTe/bHbIE
n/n Bcero U3YYeHHs
padoThbI padoTbI pecypcsl

1 ®uszuka — Hayka o mnpupozae. Hayunsle | bubnumoreka HOK
METO/Ibl I03HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Pons m mecro ¢usuku B (opMHPOBAHUU

2 COBPEMEHHOMN H'f)quoﬁ Kap(i)ngm I1:41/1pa, B 1 bubmiorexa LOK

N . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIIOIeH
Mexanunueckoe JIBUKECHUE.

3 OTHOCHTEBHOCTH MEXaHUYECKOTO 1 bubnmmoreka HOK
IBUKECHUS. [Tepememnienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 | PaBHOMepHOE NMPSMOJIMHENHOE BUKECHHE 1 bubmiorexa LOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE | bubnuoreka HOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe najicHue. VYckopenue | bubnuoteka HOK
CcBOOOHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueliHoe  nBuxkeHue.  J[BHxkeHwue | bubnuoreka HOK
MaTepUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuntun ~ oTHOCcWTEeNbHOCTH [ ammes.

8 I/IgepllllnanLHme cucteMel orcueta. IlepBriii 1 brbmiorexa LOK

https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
Macca tena. Cuina. [lpuHuun cyneprno3unun
9 cuin.  Bropoit 3a1£)0HH Hlj:T(fHa I;[J'IH 1 bubmotexa HOK
. https://m.edsoo.ru/ffOc3be8
MarepuaibHON TOUKU
10 | Tpernii 3akon HproToHa 1151 MaTepraibHbBIX 1 bubnuoteka HOK




TOYECK

https://m.edsoo.ru/ffOc3be8

1 3akoH BceMHpHOro TiroreHusa. Cuna bubnuoreka HOK
TskecTu. [lepBasg kocMHuuecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnuorexa LHOK
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e 18
Cuna tpenus. Koapduuuent tpenus. Cuina
13 COHpOTII:I)BJ'IeHI/ISI r[(f)g L;[BI/I)KCHII)/II/I Tela B bubamorexa LOK
https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WM raze
[TocTynarenbHoe u BpalaTeIbHOE
14 JIBIDKEHHE a0COJNIIOTHO TBEPIAOTO  Tea. bubnuoreka LHOK
Mowment cunbl. [lnedo cunbl.  YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
Nmnynsc marepuanbHOM TOYKH, CUCTEMBI
|5 | MATEPHAILHBIX  TOUEK. Wmnynsc  CHUIIBL. bubnuoreka HOK
3aKOH COXpaHEHMs] UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabora u momHOCTh cuibl. Kunetnueckas
16  sHeprus MaTeIp;II/IaJILHOI‘/f touku. Teopema 00 bubmmorexa LOK
N https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKON SHepruu
[TorenumaneHas sHeprus. IloreHnmManbHas
17 DHEPIus YIPYyro nehopMUPOBAaHHOK bubnnoreka HOK
npykuHbl. IloTeHuumanpHas dSHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3H MMOBEPXHOCTH 3eMITH
[ToTeHumanbHble 1 HENOTEHIIMAIBHBIE CUJIBL.
CBsi3p pabOTHl HEMOTEHIUAIBHBIX CHJI C
18 I/I3MeHeI-II)I/IeM MexaHHquICKOﬁ JHEpruu bubmiorexa LHOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tel. 3akoH COXpaHEHUs
MEXaHUYECKON IHEPTUn
19 Jlaboparopnass  pabora  «McciemoBanue

CBA3U pa6 OThI CHIJIBI C HU3MCHCHUECM




20

MEXaHUYECKON HSHEpruu Tejla Ha MpUMepe
pacTsKEHUS PE3UHOBOTO KI'yTay

KouTponbHas paborta o TeMe
«Kunemaruka. JnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

Bbubnuorexa LHOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHbIE  TOJIOKEHHS]  MOJIEKYJISIPHO-
KUHETHUYECKOHN TEOPUHU. BbpoyHoBckoe
nekenue. Auddysus

bubnuorexa LHOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JABMKEHHS W B3aUMOJCHCTBUSA
4yacTHUL BeuecTBa. Moaenu cTpoeHus ras3os,
KUIKOCTEH U TBEPABIX TEI

23

Macca Monekyn. KosimuecTBo BemiecTsa.
[Tocrosinnas ABoraapo

24

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana temneparyp Llenscus

25

Uneampuprii a3 B MKT. OcHoBHOE
ypaBHeHue MKT

bubnmmoreka HOK
https://m.edsoo.ru/ffOc4fde

26

AbcontoTHas  TemmepaTypa  Kak — Mepa
CpPEeIHEW KMHETHMYECKOM YHEPTHH JBUKECHUS
MOJIEKYJL. YpaBHeHue MenneneeBa-
Krnaneiipona

bubnmmoreka HOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ["a30BbIc 3aKOHBI

28

JlabopatopHnas  pabora  «lccnenoBanme
3aBUCHMOCTH MEXIy rnapamMeTrpamu
COCTOSIHUS pa3peKEHHOTO Ta3ay

29

W3ompouieccel B MA€aIbHOM Tra3e U HX
rpaduyeckoe npeacTaBieHue

bubnnoreka IHOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHs 3HEprus TEpMOIMHAMHYECKOU
CHUCTEMBl M  CIOCOOBI €€ W3MEHEHHS.

bubnnoreka HOK
https://m.edsoo.ru/ff0c5952




Komnnuectso TEIJIOTHI u palora.
Buyrtpennss SHEPIUs OJIHOATOMHOT'0
UJCAIBHOTO Ta3a

31 | Bunapel Terionepenadyun bubmotexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEII0EMKOCTb BEILIECTBA.
32 K?)nnquTBo TEIUIOTHI MPH TenﬂoneI;leuaqe. bubmiorexa LOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
33 IlepBbIl 3aKOH TEPMOJMHAMHMKM M €rO bubnuoreka HOK
IIPUMEHEHHE K U30IpoLieccam https://m.edsoo.ru/ffOcSefc
34 HeoOpaTuMOCTh TIPOIIECCOB B TIPUPOJE. bubnuoreka HOK
Bropoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunmun  gevictBus u  KIIJ TeroBoi bubnuoreka LHOK
MaII1HbI https://m.edsoo.ru/ff0c600a
36 | Iukn Kapno u ero KIT/Q
37 DKoJoru4eckue npoOIeMBbI
TEIJI09HEPTETUKU
18 O6oOmaromuii  ypok  «MoekynspHas bubnuoteka HOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas abora o TeMe
39 «MOT'IPCKYJI}IpHa}I ’ ¢buznka. OcHoBBI bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanue " KOH/JICHCAIIHSL. bubnuoreka HOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS W OTHOCHUTEIIbHAS BIIAXKHOCTH bubnmoreka IHOK
BO3Ayxa. HacellenHslit nap https://m.edsoo.ru/ff0c64d8
TBépmoe  Teo. KpI/ICTaJ'IJ'II/I'-IeCKI/Iev u Er6imorexa [TOK
42  amopduble Tena. AHH3ZOTPONHS CBOWCTB

KpuUCTaJlJIOB. >KI/I,[IKI/I€‘ KpucCTaJlJibl.

https://m.edsoo.ru/ff0c65f0




CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue W KpuctayuMzanus. Y aenbHas bubanoreka HOK
TertoTa rmiaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
Bbubnuorexa LHOK
44 | YpaBHEHHE TEIIOBOTO OaslaHca hitps://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tejl. DJIEKTPUUYECKUN 3apsi. bubnmnoreka HOK
JIBa BuJa IIEKTPUUECKUX 3apsii0oB https://m.edsoo.ru/ffOc6bcc
[IpoBoaHMKH, UDJICKTPUKA "
46 H(I;)HYH;IOBO,I[HI/IKI/I. II3aK0H ’ COXpaHEHUs bubmiorexa HOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
A7 BsaumopeiictBue 3apsaoB. 3akoH Kyiona. bubnuoreka HOK
TodeuHblid IEKTPUIECKUI 3apsi]l https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTD  DIEKTPUYECKOTO  MOJISL.
48 Hpniunn cynepnosnmzpu INEKTPUUYECKUX bubmiorexa HOK
. R https://m.edsoo.ru/ffOc6df2
nonieit. JIunum HanpsHKEHHOCTH
49 PaGotra cunm 31meKTpOCTAaTHYECKOTO TOJIS. bubnuoreka HOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBonHMKHM " HDJICKTPUKH B
50 BJII)GKTpJ(I)CTaTI/ILIeCKOM ’ ’ oJe. bubmioreia LHOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
N bubnuoreka LHOK
SI Smexrpodmiocts. Kornercatop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpaA. bubnuoteka HOK
52
DHeprus 3aps>KEHHOI0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas paborta "Uzmepenune
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpyHomMn  geicTBUS W NPUMEHEHHE
54  KOHAEHCATOpPOB, KOMMPOBAJILHOTO anmnapara,

CTPYMHOIO MpUHTEpA. DJIEKTPOCTATUUECKas




55

3amuTa. 3a3eMIICHHE AIEKTPONpruOopoB

DJIEKTPUYECKUH  TOK,  YCIOBHUSL  €ro
cymectBoBanus. IlocTostHHbI TOK. CHila
toka. Hanpsxenue. ConporuBiieHne. 3akoH
Oma 1t yyacTka 1enu

56

[TocnenoBarenbHoE, napauieibHOE,
CMEIIaHHOE  COCJMHEHHE IPOBOIHUKOB.
Jlaboparopuast pabora «M3yuenwne
CMEIIaHHOTO COCAMHEHHS PE3UCTOPOBY

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3axoH /xoynsa-JleHna

bubnnoreka LHOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma i TOJHOW (3aMKHYTOM)
BJIEKTPUYECKON LETIH. KopoTtkoe
3aMbIKaHUE. JlaGopaTopHas pabora
«3mepenne DJIC ucTOYHMKA TOKAa M €ro
BHYTPEHHETO COIPOTHUBIICHUS

bubnnoreka LHOK
https://m.edsoo.ru/ffOc7ae0

59

ONEeKTpOHHAs  NIPOBOAUMOCTb  TBEPABIX
METaJJIOB. 3aBUCHUMOCTb  COIPOTUBIICHHS
METAJUIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

DnekTpuueckuid Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoiHMKH, WX COOCTBEHHas W
MpUMecHas MpoBOAUMOCTb. CBOMCTBA p—n-
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI

bubnuorexa LHOK
https://m.edsoo.ru/ffOc84ae

62

ONeKTpUYecKHuii TOK B  pacTBOpax H
pacrmiaBax JJIEKTPOJIUTOB.
ONEeKTPOIUTHYECKAS JUCCOLALINS.
DIIEKTPOJIN3

bubnuorexa LHOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPpUYECKUI TOK B rasax.

bubnuoreka LHOK




CaMOCTOATEIbHEIN W HECAMOCTOSTEIbHBIN
pa3psa. Mounus. [1nazma

DnekTpuueckue MpuOOpbl U YCTPOMCTBa U

https://m.edsoo.ru/ffOc84ae

Bbubnuorexa LHOK

64 | ux mnpaxkTudeckoe mnpumeHeHue. llpasuna 1 htps://m.edsoo.ru/f0c86fc
TEXHUKH 0E30MaCHOCTH
. bubnuoreka LHOK
65  OO6oOmaroumi ypok « IJEeKTPOIHHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTta o TeMe
66 «DJIEKTPOCTATHUKA. ITocTostHHBIM 1 bubnuoreka HOK
aneKkTpuyeckuil ToK. TOKM B pa3iInyHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBubiii ypok. KonTponpHast paboTa mo | bubnuoreka HOK
Teme "DIeKTpoJuHaMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O0o6marounuii ypok o | bubnuoreka HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB 10 63

[NPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Jara
Tema ypoka Koutpoabsubie IIpakTnueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
[TocTostHHBIC MarHuThI u ux
B3aumojieiicTBue. MaruutHoe nosie. Bektop bubnuoTeka [HOK
1 . . 1
MarHMTHOM MHAYKUUU. JIMHUM MarHuTHOU https://m.edsoo.ru/ff0c9778
WHYKITAH
MarauTHOE T1OJ€ MNPOBOJHHKA C TOKOM.
2 OmpIT Opcrena ’ 2;33211/IM0 elicTBUe 1 bubmmorexa LOK
peTend. A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGoparopuast pabora «M3yuenwne | | bubnmoreka LHOK
MarHMTHOI'O MOJISl KaTyIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJS HAa TPOBOAHUK
¢ tokoMm. Cuma Awmmepa. JlabopaTopHas bubnuoteka [HOK
4 . 1 1
pabota «HccnenoBanue JIEUCTBUSA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
elficTBre MarHuTHOTO TIOJIst Ha
5 I[BI/I)K cA 3apsHKEHHYIO 4acTh Cuna 1 bubamorexa LOK
ABIDEYTLYIOCN SAPIBECHIY e hitps://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
OnekrpomaruuTHass  uHAyKOMsA.  [loTok
6 BEKTOpa MarHuTtHOM uHAykuuu. OJC 1
WHIYKIIAA.  3aKOH  JJIGKTPOMAarHUTHOM
nHaykiuu dapanes
- JlabopatopHnass pabora «McciaempoBanue | | bubnuoteka [HOK
SIBJIGHUS DJIEKTPOMArHUTHOM MHIYKIIMH https://m.edsoo.ru/ffOcal50
NHayKTUBHOCTB. SIBIEHHE CaMOWH 15078
AV AYKH bubnuoreka [HOK
8  DOMC caMoMHAYKUIMU. DHEPTUS MATHUTHOTO 1

IT0JIA KaTyIIKH C TOKOM. BHGKTpOMaFHI/ITHOG

https://m.edsoo.ru/ff0ca600




I10JIC

Texuuueckue yCTpOMCTBA u 170'¢
MIPUMEHEHHE: MOCTOSIHHBIE ~ MAarHUTHI,
3JI€KTPOMArHHUTHI, AJIEKTPOJIBUTATEb,
YCKOPUTENH 3JI€MEHTaPHBIX YacTHII,
MHIYKIIMOHHAS TIeYb

10

O6o6matomuii  ypok «MarHuTHoe ToJe.
3HeKTpOMaFHHTHa§I WHAYKIOUA»

Bbubnuorexa HOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora no teme «MarHutHoe
rosie. DJIEKTPOMarHuTHasE WHTYKIHS

bubnnoreka HOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

16

CBoOomHBIE MeXaHMYECKHE KoJieOaHus.
lapmonmueckne koieOanus. YpaBHEHUE
rapMOHHYECKHX KosieOanuii. IIpeBpaienue
SHEPrUHU

JlabopatopHnas  pabora «MccienoBanue
3aBUCHMOCTH TE€pUOJia MalbIX KoJjeOaHui
rpy3a Ha HUTH OT AJUHBI HUTH M MAaccChl
rpy3a»

KomnebarenpHblit KOHTYP. CBo0OOIHEIE
AIEKTPOMATrHUTHBIC KOJIEOaHUS B
UICATLHOM  KOJeOaTelbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHMYECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

®opmyna TomcoHa. 3aKkOH COXpaHEHUSA
SHEPTrUU B UJACATBHOM KoJeOaTelbHOM
KOHTYpE

[IpeacraBnenue 0 3aTyXarouux
KojeOaHusX. BIHYX/I€HHbIE MEXaHUUECKUE
koneOanusi.  Pesonanc.  BeIHYXIeHHBbIE
AJICKTPOMAarHUTHBIE KOJICOaHMs

bubnnoreka HOK
https://m.edsoo.ru/ffOcaf06

bubnuoreka LHOK
https://m.edsoo.ru/ffOcb820

bubnmoreka HOK
https://m.edsoo.ru/ff0cb9c4

bubnuorexa LHOK
https://m.edsoo.ru/ffOcbb86




17

[lepemenHblli  TOK. CunyconasibHbIN
IIEPEMEHHBIN TOK. MOIIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U  JEHCTBYIOIEE
3HAYEHHUE CUJIBI TOKA U HAIIPSHKEHHUS

Bbubnuorexa HOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIpousBoacTso, nepenaua
U MIOTpebJIeHNE IEKTPUUECKON SHEPTUU

19

YCTpOUCTBO M MPaKTUYECKOE NPUMEHEHUE
AJIEKTPUYECKOTO  3BOHKA,  TI'eHepaTopa
MEPEMEHHOT'0 TOKa, JIMHUN dJIEKTporepeaay

bubnuoTeka [HOK
https://m.edsoo.ru/ffOcc324

20

21

DKOJIOTUYECKHE PUCKHU TIPU IPOU3BOJCTBE
aNeKTpodHeprun. KyibTypa ucnoiab30BaHus
JIEKTPOIHEPIHH B IOBCEAHEBHON KU3HU

Mexanunueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  CkopocTb
pacmpocTpaHeHHUs W JUIMHA  BOJIHBL
[Tonepeunbie U IPOOJILHBIE BOJHBI

bubnuoTeka [HOK
https://m.edsoo.ru/ffOccaS4

22

23

24

25

26

27

3Byk. CKOpocTh 3ByKa. I'pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3ByKa
DJNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA M
ckopocTs. [1Ikana 3eKTpOMarHUTHEIX BOJIH
[TpuHIMOBl PAgUOCBSA3M U TEJIEBHJICHHUS.
PazButue cpencts cBs3u. Paguonokarus
KonrponsHast pabora «Konebanus u
BOJIHBD»

[IpsiMosnHetHOE pacpoCcTpaHEeHUE CBETa B
OIHOpPOAHOM cpene. ToudeuHbld MCTOYHUK
ceera. JIyd cBera

OtpaxxeHue cBeTa. 3aKOHBI OTPAXKEHHUS
ceera. [loctpoenue  u3z00pakeHUl B

bubnuorexa LHOK
https://m.edsoo.ru/ffOcccOc
bubnuorexa LHOK

https://m.edsoo.ru/ffOccfe0

bubnuoreka [HOK
https://m.edsoo.ru/ffOcc6f8

bubnmoreka HOK
https://m.edsoo.ru/ff0cd350

bubnuorexa LHOK
https://m.edsoo.ru/ff0cd4e0




28

29

30

31

32

33

34

35

36

37

38

IIJIOCKOM 3€pKaji€

[Ipenomnenue cBera. IlonHoe BHyTpeHHee
oTpaxkeHue. IlpenenbHbI yrojg MOJHOIO
BHYTPEHHETO OTPAKEHUS

JlaGopaTopHas pabora «3mepenune
MoKa3aTesl MPEIOMIICHHS CTEKIIa

JIunzsel. [octpoenne n3obpaxeHuii B IMH3E.
dopmyna TOHKOW IJIMH3BL. YBEIMYEHHUE
JIUH3BI

Jlaboparopnass  pabora  «MccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX»

Hucnepcus cBera. CIoXKHBIN cocTaB 6eoro
ceera. llger. JlaGopatopHas pabota
«HalroieHre qUCTIepCUU CBETa

Wntepdepennus ceera. Judpakuus cpeta.
JudpakionHas pemeTka

HOHepeqHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Onrtuyeckne mnpuOOpel U yCTpoiicTBa u
yCJIOBHS UX O€30MaCHOr0 NMPUMEHEHUS

Fp AHUOBI HNPUMCHHUMOCTU KJIaCCHUYECKOMH
MCXaHHUKH. HOCTYJ'IaTBI crnenuanbHoOi
TEOPHUH OTHOCUTCIIBHOCTHU

OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
3aMelUIeHME BpPEMEHHM M COKpallleHHe
JUTAHBI

OHeprus Y HUMIYJIbC  PEIATUBUCTCKON
gactuupl. CBsI3b Macchl C DJHeprueil u
HMITYJIECOM. DHEPIUsl MOKOS

Bbubnuoreka HOK
https://m.edsoo.ru/ffOcd7f6

bubnuoreka LHOK
https://m.edsoo.ru/ffOcd67a

bubnnoreka [HOK
https://m.edsoo.ru/ffOcddle

bubnuorexa LHOK
https://m.edsoo.ru/ffOced22
bubnuoreka LHOK

https://m.edsoo.ru/ffOcf02e

bubnmoreka HOK
https://m.edsoo.ru/ffOcf862

bubnmoreka HOK
https://m.edsoo.ru/ffOcfa42

bubnmoreka I[HOK
https://m.edsoo.ru/ffOcfc68




Kontponbnas pabora «Ontuka. OCHOBBI

bubnuoreka LHOK

39 CHEeIUaIbHON TEOPUU OTHOCUTEITBHOCTH https://m.edsoo.ru/ffOcf610

40 ®otonsl. Popmyna Ilnanka. DHeprus u bubnuoTeka [HOK
UMIyIbC GOTOHA https://m.edsoo.ru/ffOcfel16

41 OtkpbeiTHE M uccienoBanue (porodddexra. bubnuoTeka LHOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3aKOHBI otoaddexra. YpaBHeHHe

42 DuiHmTeitHa qz)[nﬂ Q)q;(b;oaq@ema. EKpaCHaﬂ bubamorexa LOK

https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

43 JNaBnenue ceera. OnbiTel [1. H. JleGenera. bubnuoreka [HOK
XUMHYECKOE JICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE

44  npumenenue: (orosneMeHT, (OTONATUHK,

CoJIHEUHasi OaTapesi, CBETOIUO]]

45 Pemenne 3agau 1o TeMe «DJIEMEHTEHI bubnuoreka LHOK
KBAHTOBOM OITHUKM https://m.edsoo.ru/ff0d0302
Mogens aroMa Tomcona. OnpIThHI

46 Pe3§p(bopz[a 0 pacCesHUIO O-YaCTHII. bubnmorexa LOK

https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bubnuorexa LHOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nyyenne u morsnomieHue (GOTOHOB MpHU

48 nepey;(qone aToMma C ozliloro yp(cI:BH;{ 3Heprgn bubmmorexa HOK

N https://m.edsoo.ru/ff0dOafa
Ha apyrou. Buasl ciektpos
BonnoBeie cBoiicTBa uactuil. BomHbl 1€

49 Bbpoins. KopnyckynsspHO-BOIIHOBOM bubnuoreka [HOK
nyanmu3Mm. CIIOHTaHHOE ¥ BBIHYXKIEHHOE https://m.edsoo.ru/ff0d0ca8
M3IIy4eHUE

50  OtkpbiTHE  pagAuOaKTUBHOCTH.  OMBITHI bubnuoteka [HOK




51

Pesepdopna mo ompeneneHuro cocraBa
PaINOAKTUBHOTO U3ITYyUCHUS

CgoiictBa anb(a-, 6era-, raMMa-u3JIydCHHS.
BrusiHue paguoakTHBHOCTH Ha  KHBBIC
OpTraHHU3MBI

https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEWTpoHA. M30TOMBI.
Anwda-pacna. DNEeKTPOHHBIH u
IIO3UTPOHHBIN Oera-pacmas. lNamma-
U3ITy4yeHue

Bbubnuorexa HOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

57

OHeprus CBsA3UM HYKJIOHOB B sJipe. SnepHble
peakuuu. Snepssiii peakrop. I[IpobGiemsl,
IIEPCIIEKTUBBL,  DKOJIOTUYECKUE  ACIIEKTHI
SIIEPHOM SHEPreTUKH

DneMeHTapHbIe YaCTHULbI. OTtkpbITHE
nmo3utpoHa. Meroabpl  HaOMIOIEHUS U
perucTpanuy  3JEMEHTapHBIX  YaCTHIIL.
Kpyransbrit CTOJ «DyH1aMEHTaJIbHBIE
B3auMojieiicTBus. EnuHCTBO  (pusmueckoit
KapTUHBI MUPay

Bun 3Bé3gnoro Heba. CosBe3nus, spKue
3BE3/bI, IUJIAHETHI, UX BUIAUMOE IBUKEHUE.
CosiHeuHas cucrema

Connue. Conneunas AKTUBHOCTb.
Nctounuk sneprun ConHua u 3BE311

3BE31pl, MX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3apl  TVIABHOM  IOCIIEOBATEIBHOCTH.
Bnytpennee CTPOCHHUE 3BE3.
COBpeMeHHLIe OpeaACTaBJICHUA (6}
MIPOUCXOXACHUH M HBomounn ConHua u
3BE3 N

bubnuoreka [HOK
https://m.edsoo.ru/ff0d1356

bubnnoreka [HOK
https://m.edsoo.ru/ff0d0e38




58

Mineunbii  Ilytb — Hama [anakTuka.
[lonoxxenne u  nBuxenue ConaHua B
lNanmaktuke. l'anaktuku. YEpHble ABIPHI B
s,Ipax rajJjakTHK

59

60

Bcenennas. Pa3beranue ramaktuk. Teopwus
Bbosbmioro B3pbiBa. PenukroBoe uzinydeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

KonTposbaas pabota «DJIeMEHTBI
aCTPOHOMHU U aCTPOPUIUKI

62

63

64

65

O6oOmaromuit - ypox. Ponp ¢usukn u
aCTPOHOMUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOH, COIMaILHOMN n
ITUYECKOH cdepax MesATeTbHOCTH YeIOBEKa

O6o0maromuii ypok. Pons u mecto puzuku
U acTpOHOMHHU B COBPEMEHHON Hay4HOI
KapTUHE MHpa

Oo6o0maromuit  ypok. Ponp  dusnueckoit
TeopuH B (POPMHUPOBAHUU TNPEICTABICHUH O
¢bu3nueckoil KapTuHe MUpa

O6o0maromuit  ypok. Mecto ¢uznueckoi
KapTUHBl  MHUpa B o0meM  psgy
COBPECMEHHBIX CCTCCTBCHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepBHBII  ypok. MarnutHoe — moIe.
DneKTpoOMaruuTHask MHIYKIUS

67

PesepBubiii  ypok. Ontuka.  OCHOBBI
CIIELIMATIbHON TEOPUH OTHOCUTEIBLHOCTH

68

Pesepubiit  ypok. KBanroBas  ¢Qusuka.

bubauoreka

L[IOK




‘ DIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH | https://m.edsoo.ru/ff0d 1784

OBILEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 4 7







YYEBHO-METOJNYECKOE OBECIIEYEHUME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. ®wusuka, 10 xkmace/ Msxumes I'.4., Byxosnes b.b., Corckuit H.H.
nmox pemakiuedt [lapdentreBoit H.A., AxnimonepHoe obmiectBo «M3marenbcTBo
«ITpocsenieHue»

2. ®dusuka, 11 kmacc/ Msakumes I'.JI1., bByxosnes b.b., Uapyrun B.M.
noxa penaknueit [lappentreBoit H.A., AkiinonepHoe o61ectBo «3m1arenbcTBO
«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. «Coopuauk 3amau no ¢uszuke» A.Il.PbiMkeBuu, II.A.PbiMkeBuUY.
Mocksa «lIpocsemenne» 2010 r.

2. «Kontponbabie padbotrsl mo ¢usuke 10-11 kmace». A.E.Mapomn,
E.A.Mapon. «IIpocemenue» 2011 r.

3. TemaTudyeckue KOHTPOJIBHBIE M CAMOCTOSITENIbHBIE PaOOTHI II0
dbusuke O.1.I'pomuena 10-11 knacc. «Ok3amen» 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunas xomnekius 1nu@poBbIX 00pa3oBaTEIbHBIX pecypcoB / |
OnextpoHHblid pecype | URL: http://school-collection.edu.ru/

2. Learningapps.org / [ Onexkrponnsiii pecypc | URL:
https://learningapps.org/

3. Kunacc!nas ¢usuka / [ Dnexrponnsiii pecypc | URL: http://class-
fizika.narod.ru/

4. ®usuka.ru / [ Inexrponnbit pecype | URL: http:/www.fizika.ru/

5. bubnmuorexka — Bc€ mo mpeamery «Puzukay / [ DIEKTPOHHBIN
pecypc] URL: https://proshkolu.ru/lib/list/s11/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 67744167063183145671718650923848673456886456349
Bnageney Kupeesa KOnua AnexkceesHa

OeicTevTened C 20.08.2024 no 20.08.2025



http://www.tcpdf.org

		2024-10-01T07:55:21+0500




