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HHOACHUTEJIbBHAA 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CpeHETo 001ero oopazoBanus paspadoraHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUM K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
nporpammel, peacraBieHHBIX B DI'OC COOQO, a Takxke ¢ yu€rom denepanpHOii paboueit
MIpOrpaMMbl BOCIUTAHUS M KOHIICTIINY TPETNoAaBaHus yaeOHoro npeamera «Pusnka» B
oOpa3oBatenbHBIX opranu3anusix Poccuiickoit denepanuu, peaqru3yonnx OCHOBHBIE
oOpa3oBaTesbHbIe TIPOTPAMMBI.
Coneprxanue mporpamMMmel 1o (PU3MKe HAPABICHO Ha (POPMHUPOBAHHUE €CTECTBEHHO -HAYIHOM
KapTuHBI Mupa oOy4aromuxcs 10 kracca npu 00ydeHun ux Gusnke Ha 6a30BOM YPOBHE HA OCHOBE
CHCTEMHO-AEATEIBHOCTHOTO noaxoaa. [Iporpamma o ¢usmke coorBercTByeT TpeboBanusm OI'OC
COO k naaHUpPyeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METANPEMETHBIM pe3ylibTaTaM o0yueHus, a
TaK)K€ YUYUTHIBAET HEOOXOJMMOCTD Pean3allii MEKIIPEIMETHBIX CBsA3eH (PU3UKHU C €CTECTBEHHO-
Hay4YyHbIMH y4e€OHBIMHU IIpeiMeTaMu. B Hell onpenensoTcsi OCHOBHBIE eI U3ydeHus (PU3UKHU Ha
YpOBHE cpe/iHero oO1iero o0pa3oBaHus, INIAHUPYEMBbIE PE3yabTaThl OCBOCHHUS Kypca (PU3HKH:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YpPOBHE).
[IporpamMma no gu3suke BKIIOYAET:

®  IIJIaHUpPYyeMbI€ PE3YyJIbTAaThl OCBOEHUS Kypca GU3MKHU Ha 6a30BOM YpOBHE, B TOM

YHclie IpeIMETHbIE Pe3yIbTaThl IO roJiaM 00yUYeHHUS;

e  cojepxaHue yueOHOro npeamera «Pusnkay mo rogam oOydeHusl.
dusnka KaK Hayka 0 HanboJiee 00X 3aKOHAX MTPUPO/IBI, BHICTYIAsl B KA4€CTBE Y4€OHOTO
IperMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBII BKJIa/l B CUCTEMY 3HAHUIN 00 OKpYXKaIOLIEM MUDE.
HIkonpHBINA Kype (PU3UKH — CHCTEMOOOPA3YIOIIMIA ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB,
MOCKOJIbKY (pM3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX XUMHEH,
ounosorueit, pusnueckoi reorpadueit u actpoHomueit. Mcnosib30BaHNEe M aKTUBHOE TPUMEHEHHNE
(bM3UYECKUX 3HAHUN OTIPEIEIISIET XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJyYEHHs] HOBBIX MaTEPHAJIOB C 3a/laHHBIMU
cBoiicTBamu U apyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOM BKJIal B (GOPMUPOBAHHUE €CTECTBEHHO -
Hay4YHOU KapTHUHBI MUpa 00yJaromuxcs, B GOpMUPOBAHNE YMEHUIN IPUMEHSTh HAyYHBIH METOT
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.
B ocHOBY Kypca ¢pu3uKu 1715 YpOBHSI CpeAHEro 001Iero o0pa3oBaHus MOJI0XKEH Psij UIeH, KOTOphIe
MO>KHO paccMaTpUBaTh KaK MPUHILHUIIBI €r0 MOCTPOCHUS.
Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kype SBJISETCS JOTHUECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3/ieloB (PU3UKHU, BKIIOYAET KaK BOIMPOCHI KIACCUYECKO, Tak U
COBPEMEHHOU (PHU3UKHU.
Hoes cenepanuzayuu. B cooTBETCTBHH ¢ Hell MaTtepHall Kypca GU3UKH 00beIMHEH BOKPYT
¢buznueckux teopuii. Begymum B kypce siBisiercs popMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.
Hoes ecymanumapuzayuu. E€ peanuszanus npenoiaraeT UCIoIb30BaHNEe I'YMaHUTAPHOTO
NOTeHIMana GU3NUECKON HayKH, OCMBICIIEHUE CBS3H Pa3BUTHS (PU3NKU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIEMaMH.
Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnosnaraetT 3HaKOMCTBO € IHIMPOKUM KPYrom
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.
Hoes sxonozuzayuu peanusyercs NoCpeICTBOM BBEACHUS 3JIEMEHTOB COAEPKaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U



TEXHOJIOTUH, a TaK)Ke 00CYKJICHUS MTPOOIEM parMOHATBHOTO PUPOAOTIOIH30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.
CrepHEBBIMH 3JI€MEHTaMH Kypca (PU3HKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHMs SBISIOTCS
¢usnueckue Teopun (popMUpoBaHUE MPEACTABICHUN O CTPYKTYPE NOCTPOCHHSI (PU3UIECKOI
TEOPHH, PoJid (PyHAaMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O
MPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH TEOPHi, IJIsi OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH 1
MIPOIIECCOB).
CucTeMHO-IeSITETbHOCTHBIHN MOAX0/] B Kypce (PH3UKH Pean3yeTcsi IPexk e BCero 3a CYET
OpraHu3alluH SKCIEPUMEHTAIBHON esTeNbHOCTH o0yJaromuxcs. st 6a30Boro ypoBHs Kypca
(U3UKH — 3TO UCTIOJIB30BAaHUE CUCTEMBI (PPOHTAIIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOPHIE B MPOTrpaMMe 1Mo Gpu3uke 0ObETMHEHBI B OOIINN CIICOK
YUEHHUECKUX MPAKTUIECKUX paboT. BrigeneHne B ykazaHHOM IepevHe J1ad0paTopHBIX padoT,
MIPOBOJIUMBIX TSI KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMHU 00pa30BaTEILHOTO
rporecca UcXo/1 U3 0COOEHHOCTEHN MIIaHMPOBAaHUS U OCHaIleHUs kabuHeTta ¢pusuku. [1pu stom
o0ecrieunBaeTCs OBJIAICHUE 00YJaIOIIUMUCS YMEHHSIMHA TPOBOIUTH KOCBEHHBIE H3MEPEHNS,
WCCIIEIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIMYMH U TIOCTAHOBKY OTBITOB IO ITPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHWE yIenseTcsl peIeHNI0 PacYETHRIX M Ka4eCTBEHHBIX 3a1ad. [1pu aTom s
pacu€THBIX 33724 MPUOPUTETOM SIBJISIFOTCS 33]]aUH C SIBHO 3aJJaHHON (PH3MUECKON MOJIEIBIO,
MIO3BOJISIONINE TIPUMEHSTh N3yICHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pazzelia Kypca,
TaK U MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3aeioB. s KaueCTBEHHBIX 3a/1a4 IPHOPHUTETOM SIBIISTFOTCS
3aJjaHus Ha OOBSCHEHHUE IPOTEKaHUsT (GU3NIECKUX SBIICHUH U MPOIIECCOB B OKPYXKAFOIIEH JKU3HH,
TpeOytorire BIOopa GU3NYECKON MOIETH ISl CUTyallli MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBHM ¢ TpeboBanusiMu GI'OC COO k MaTtepuaibHO-TEXHUUECKOMY 00€CIIeUeHHU0
y4eOHOTO mpo1iecca 6a30BbIi YpOBEHB Kypca (PH3UKHK HA YPOBHE CpPEeIHEro 00IIero oopa3oBaHms
JOJI’KEH U3Y4aThCs B YCIIOBUAX MPEAMETHOTO KaOnHeTa (PU3UKU UK B YCIOBUAX
MHTErPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaObunere pusuku
JOJIKHO OBITH HEOOX0AUMOE J1abopaToOpHOE 000PYAOBAHKE AJIsl BBITIOJHEHHS YKAa3aHHBIX B
porpaMme mo Gu3nKe y4eHH4eCKUX MPaKTUYECKUX padoT U AEMOHCTPALMOHHOE 000PY/10 BaHHUE.
JlemoHcTpalmoHHOE 060pynoBaHue (OPMUPYETCS] B COOTBETCTBUH C MIPUHIIMIIOM MUHUMAJIbHOM
JOCTaTOYHOCTH U 00ECIeUYrBAET MOCTAHOBKY MEPEUHUCICHHBIX B IporpamMmme 1o (u3rKe KIII0UeBbIX
JIEMOHCTpAIHA ISl UCCIIeI0OBAHUS N3y4aeMbIX SIBJICHUM U MIPOLIECCOB, SMIUPUUYECKUX U
(GbyH1aMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.
JIaboparopHoe 060pyI0BaHME TSl YUCHUYECKHX MTPAKTHUYECKUX paboT Gpopmupyercs: B BUJIE
TeMaTUYEeCKHX KOMIUIEKTOB U 0OecrieunBaeTcs B pacuéTe 0JJHOr0 KOMIUIEKTa Ha ABYX
oOyuaronuxcs. TemaTHueckre KOMILIEKThI 1a00paToOpHOTo 000pyI0BaHUS JOKHBI ObITH
MTOCTPOEHBI Ha KOMITJIEKCHOM HCII0JIb30BAHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e  (opMupOBaHME UHTEpECA U CTPEMIICHUS 00yJarOIUXCsl K HAYYHOMY U3YUCHHIO

IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

®  DPa3BUTHE NPEACTaBICHUI O HAYYHOM METO/Ie MO3HAaHUA U (opMUpOBaHUE

UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e  (opMupOBaHME HAYYHOTO MHUPOBO33PEHMS KaK pe3ysibTaTa U3y4e€HHUs] OCHOB

CTPOEHHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



e  (opmupoBaHue YMEHUI OOBSICHSTH SIBIICHUS C UCIIOIH30BAHUEM (PU3UUIECKHUX
3HAHWI U HAYYHBIX JOKA3aTENbCTB;
e  (opmupoBaHue PEACTABICHUHN O POIH PU3UKHU ISl PA3BUTHUS APYTHX €CTECTBCHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.
JlocTkeHue ITUX LeIei 00eCIIeYnBaETCs PEIICHUEM CIICIYIONIMX 3a/1a4 B IPOIECCEe H3YICHHUS
Kypca (pU3MKH HA YPOBHE CPEIHEro OOIIero 0Opa3oBaHuUs:
e  pUOOPETeHHE CUCTEMBI 3HAHUH 00 0O0MMX PU3NICCKIX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIFOUAs MEXaHHUKY, MOJICKYJIIPHYIO (PU3UKY, dJICKTPOTUHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;
e  (opmupoBaHue yMEHUI PUMEHSATH TCOPETHUSCKUE 3HAHUS 11 OOBSICHEHUS
(bu3HYECKUX SIBJIICHUW B TIPUPOJIC U JIJISl TIPUHATHUS MPAKTUYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;
®  OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 33]1a4 C SIBHO 3a/1aHHOH (Pr3nvecKoi
MOJIEITBIO0, 33]1a4, TI0IPa3yMEBAONINX CAMOCTOSITEIIFHOE COo3anne (PU3MIeCKON MOIeIH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;
®  [OHUMaHUE (PU3NICCKUX OCHOB U MPUHITUTIOB JICHCTBUS TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTUYECKHX TPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEY;
e  OBJQJICHHE METOJIAMHU CAMOCTOSITEIILHOTO IIJIAHUPOBAHUS U IMPOBEICHUS (PU3HUSCKUX
AKCIIEPUMEHTOB, aHAJIM3a W UHTEPIPETANN HHPOPMAITHH, OTIPEICIICHUS JOCTOBEPHOCTH
MTOJTYYEHHOTO Pe3yJIbTaTa;
e  CO3JIaHUE YCIIOBHU I Pa3BUTHUS YMEHUH MPOSKTHO-HCCIICI0BATEIBCKOM,
TBOPYECKOU JAEATETbHOCTHU.
Ha u3ydyenue ¢puszuku (6a30BbIH YPOBEHB) HA YPOBHE CPEIHETO OOIIETO 00pa30BaHUs OTBOJAUTCS B
10 xitacce — 68 yacoB (2 yaca B HEJIEIIO)

COJEPKAHUE OBYYEHUSA
Pa3znen 1. ®u3nka U MeTObI HAYYHOT' O MO3HAHUS
®dusuka — Hayka o npupoje. Hayunsle MeTo bl MO3HAHUS OKpYysKarolero mupa. Ponb
AKCIEPUMEHTA U TEOPUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.
MonenupoBanue pu3ndecKux sSBJICHUH U rpoueccoB. Hayunsie runoressl. dusnueckre 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUSI.
Ponb u Mecto pusuku B hopMUpPOBaHUN COBPEMEHHOM HAyYHOM KapTUHBI MUPA, B TPAKTHUYECKON
NeSITeNIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.
Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe nBrKeHue. OTHOCUTENBLHOCTh MEXaHUYeCKOro IBKeHus. Cuctema oTcuéra.
Tpaekropus. [lepemenienue, CKOpocThb (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepHUaTbHOM TOUKH, UX MIPOEKIINH HAa OCH CUCTEMBI KoopAuHAaT. CIo)KeHHe MepeMeIieHnid 1
CJIO’KEHHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MpAMOIUHEHOe nBrxkeHue. [ paduku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUSsI, MYTH U MEePEMEIICHNUS MaTepruaibHOU TOUKH OT BpEMEHHU.
CBoOoHOE MazieHne. Y CKkopeHrne CBOOOHOTO MaIeHUSs.



KpuonuHeiiHoe nBrxeHue. [[BrHkeHne MaTepruaabHON TOUKHU 10 OKPYKHOCTH C IMTOCTOSIHHOM T10
MOJIYJII0 CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, JIMHEWHAst CKOpOCTh. [lepro n yacrora obparnieHusl.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE.

TexHuueckure ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: CITUIOMETP, ABMKCHUE CHAPAIOB, LIEMTHbIE
U pEMEHHBIC TIEpeIayn.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETa, UILTFOCTPALIUS KWHEMATHUYECKUX XapAaKTEPUCTUK JIBHKCHUSI.
[IpeoOpazoBanme IBUKCHHIA C UCTIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmoienue IBYKEHUS Tea, OpOIMIEHHOTO MO/ YTJIOM K TOPH30HTY U TOPH30HTAJIBHO.
N3mepenue yckopenust CBOOOHOTO Ma/ICHUS.

Hamnpanenue ckopocTH mpy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanre COOTHOMIEHUS MEXY ITYTAMH, TPOUACHHBIMU TEJIOM 3a MOCJIEI0BATEIbHbBIE PAaBHbBIE
MIPOMEXYTKHA BPEMEHH TIPH PABHOYCKOPEHHOM JIBIDKEHHUH ¢ HaYaIbHOM CKOPOCTHIO, PAaBHOM HYITIO.
N3ydenune nBUKEHUS MapuKa B BI3KOUW KUIKOCTH.

N3yuenune nBmxeHus tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnumn otHOCcuTenbHOCTH ["anmnes. I1epssiii 3akoH HeroToHa. MHEpInanbsHbIe CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunmun cynepno3uimu cuil. Bropoit 3akon HeroToHa 1151 MatepuaibHOU
Touku. TpeTuit 3aKkoH HproTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna Tsokectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckosibxenus, kauenus ). Crwita tpenusi. Cyxoe tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna cCOnpoTUBICHUS IPU IBHKEHUN
TeJa B KUJKOCTH WM rase.

[TocTynarensHoe 1 BpamaTeabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT cuiIbl OTHOCHUTEINIBHO OCH BpaileHus. [1nedo cumbl. ¥YcnoBus paBHOBecUs TBEPAOTO Tea.
TexHuueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TOAIIUITHUKY, IBUKEHHE HCKYCCTBEHHBIX
CIIYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLUu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cuil.

CrnoxeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAehopMaIivu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenus Opycka 1Mo HaKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3HHOBOM 00pasiie, OT
ux aedopmanuu.



HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Nmnynbe maTepuaibHOM TOUKH (TeJa), CACTEMbI MaTepUAIbHBIX TOUEK. MIMITybC CHIIBI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHS UMITYJIbca. PeakTUBHOE IBIKEHHE.

PaGora cunbl. MomHOCTh cuiibl. KuHeTHUECKast SJHEPTHUs MaTepralibHOM ToukH. Teopema 00
W3MEHEHUU KHHETHYECKON SHEPTHH.

[NorenumaneHas sHeprus. [loTeHIManbpHAs YJHEPTUS YIPYTo 1ehOPMUPOBAHHON MPYKUHBI.
[ToreHumanpHas SHEprUst Tejia BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHIManbHBIC U HETIOTEHITUATBHBIC CHITBI. CBSI3b pa0OTHI HETIOTCHIIMAIBHBIX CHJI C H3MEHECHHEM
MEXaHUYECKOMN PHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: BOJOMET, KOTIED, MPYKUHHBIN MTUCTOJIET,
JBIKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon noTeHNIMAIbLHON PHEPTUHU B KUHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune abCOMOTHO HEYNIPYTOro yaapa ¢ IMOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MAasTHHKOB.
Uccnenoanue cBsi3u pabOTHI CUITBI ¢ U3MEHEHNEM MEXaHUYECKOM YHEPTUH Teja Ha IpuMepe
pacTsHKEHHUS PE3UHOBOTO JKIyTa.

Paszpnen 3. MoJuiekyasipHasi QU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOI TEOPUHU U UX OTBITHOE 00OCHOBAHUE.
BbpoynoBckoe apmxenue. Juddys3us. Xapakrep ABHKEHHUS U B3aMMOICHCTBHSI YaCTHUIL BEIIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH U TBEPIBIX T U 00bSICHEHNE CBOMCTB BELIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyi. KonnuectBo BemectBa. [loctosinnas ABoraapo.
TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. llkana temneparyp Llenabcust.

Mopenp uneanbHOTO raza. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUU UACATBHOTO
ra3a. AOCoJIIOTHas TeMIeparypa Kak Mepa CpeHe KHHEeTUUECKO SHePTUr TEIIOBOTO JIBUKEHHS
yactul raza. lllkana temnepatyp KenbBuna. ['a30Bbie 3akoHbI. YpaBHeHUE MeHnpeneeBa—
Kianeiipona. 3akon JlanpToHa. M30mponeccel B U1€aabHOM ra3e ¢ HOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe npeacraBieHrne N30MPOIECCOB: U30TEPMa, U30X0Pa, U300apa.
Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOIEKYI OPraHUYECKUX
COEIMHEHU.

OnpiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita [lITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBITHL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UI€ATTbHOTO T'a3a, H30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



Onpenenenne Macchl BO3/lyXa B KIIACCHOM KOMHATE HAa OCHOBE U3MepeHui 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y I1TapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevl mepmoounamuxku

TepmoanHamuueckas cucteMa. BHyTpeHH:s SJHEpIUsl TEPMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss 3HEprusi 0AHOATOMHOTO UA€aIbHOIO
ra3a. Buzpl Temonepeaauun: TEIIONPOBOIHOCTb, KOHBEKIINS, U3TydeHHUE. Y AeTbHas TEIII0EMKOCTh
BelecTBa. KoimuecTBo TEMIOTH Npu TeIIoNepeaaye.

[Tousitre 06 aquabarHoM mporecce. [lepBrlit 3ak0H TepMoMHAMUKU. [I[puMeHeHre TepBoTo 3aK0Ha
TEPMOAMHAMUKH K H3omporeccam. [ padudeckas nHTEpripeTanus padoThl rasa.

Bropoii 3akon TepmoanHamukid. HeoOpaTuMOCTh ITPOLIECCOB B IPUPOJIE.

TennoBbie MamuHbl. [IpuHIUNBL AeiicTBUS TEMIOBBIX MauH. [IpeoOpa3oBanus SHEPTUH B
TeIIoBbIX MamnHax. Koagduiuent nonesnoro aevictsus terioBoi mamuHel. Hukn Kaphao u ero
K03((UIIMEHT MOJIE3HOTo JEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIII0PHEPTETHKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: JBUTATENb BHYTPEHHETO CrOpaHHUs,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEHN SHEPruu Tesa IpU COBEPLIEHUH pabOThI: BHUIET MPOOKU U3 OYTHIIKU MO
JeMCTBHEM CXKaTOro BO3J/lyXa, HarpeBaHue 3¢upa B JIaTyHHOU TpyOKe MyTEM TpEeHHs
(BUIIEOIEMOHCTpAITHS).

W3meneHne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUsl, PEaKTUBHOI'O JIBUraTEeIsl.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHOM TEI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHeHcanus. Mcapenue u kurenne. AGCOIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTH Bo3ayxa. HachlleHHbIl nap. Y aenpHas TemioTa napooopazoBaHus. 3aBUCHUMOCTb
TeMIEePaTypbl KUIIEHUS OT ABJICHUS.

Teépnoe teno. Kpucrammmaeckue u amopdHbsie Tena. AHH30TPOIUS CBOUCTB KPUCTAILIOB. JKuakue
kpuctauisl. CoBpeMeHHble MaTepuaisl. [1naBnenue u kpucramumzanus. Y JenbHas TerioTa
riaBnenus. Cyonumanus. YpaBHEHUE TEIIOBOro OaaHca.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETD,
TEXHOJIOT'MH MOJy4YEHHUsI COBPEMEHHBIX MaTEpUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHCTpalys KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTEIbHON BIAQXKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoanmHamMuka

Tema 1. dnekmpocmamuka



DnekTpu3alus Tei. DNeKTpUIecKuil 3aps. JBa Buaa snexkTpuieckux 3apsaoB. [IpoBogHuku,
JURJIEKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXpAaHEHUS SJEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHsbli 37eKTpUYECKU 3apsi. DIEKTPUUECKOE MOJIe.
Hanpsk€HHOCTD 25eKkTprdecKoro noJis. [IpuHuun cynepno3uumu dJIeKTpUYeCKUX noJied. JInauu
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO MOJIS.

PaGora cun anekrpocraruueckoro moss. [lorernuan. Paznocts motennunanos. [IpoBogHUKY 1
JURJICKTPUKH B JIEKTPOCTATHUECKOM MoJe. JuaneKkTpudeckas IpoOHUIIaeMOCTb.

OnexktpoéMkocTh. KonnencaTop. DieKTpoEMKOCTD IIJIOCKOTO KOHJAEHCATOpa. DHEPrust
3apsUKEHHOTO KOHJIEHCATOPA.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: JIEKTPOCKOIL, DIEKTPOMETD,
ANEKTPOCTATUYUECKAs 3alIUTa, 3a36MJICHHE JICKTPONPHUOOPOB, KOHAEHCATOP, KOMMMPOBAIBHBII
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA AJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DNEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKHN B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTaTUUYECKAs 3alUTA.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD MEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA OT TUIOIIA/IM TUIACTHH, PACCTOSTHUSI MEX Y
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [IocTOSTHHBII TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LernH.

DIEeKTpUYECKOe CONPOTUBIICHUE. Y IeTIbHOE CONPOTUBIIEHHE BellecTBa. [locnenoBarensHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOmHOCTD 3JEKTPUUECKOTO TOKA.
DNEeKTpOABMKYILAS CHUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3aKOH OMa 1Sl IOJIHOM
(3aMKHYTOI) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHHE.

DNeKTpOHHAs MTPOBOJAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIMPOTUBJIEHUSI METAJJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX TYYKOB.

[TonynpoBoanuku. COOCTBEHHAsI ¥ TPUMECHAsSI TPOBOIUMOCTH OTYIPOBOIHUKOB. CBoOcTBa P—N-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX M paciuiaBax 3JI€KTPOJUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIMSL.
OneKTpoans3.

DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.
TexHuueckne ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKHU TOKA, dJEKTPOHATpEBATENbHbBIE TPUOOPHI, YIEKTPOOCBETUTENBHBIE TPHUOOPHI,
TEPMOMETP COMPOTHUBJICHHS], BAKYYMHBII AUO, TEPMHUCTOPHI 1 POTOPEIUCTOPHI,
MOJIYIPOBOIHUKOBBIM IMOJ, TalbBaHUKA.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMUSL.

3aBUCUMOCTb CONPOTUBIICHUS LIWJINHAPUYECKUX ITPOBOHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEYHOTO
CEUEHHUs U MaTepuaa.

CMeniaHHO€ COeTMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepeHue 3eKTpOoABIKYIIEH cuibl. KopoTkoe 3amMblKaHKE TaJIbBAHUYECKOTO 3JIEMEHTA U
OIIEHKAa BHYTPEHHEI'0 COIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI POBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUS.
HabGnronenue anexkrponusa.

MesknpeaMeTHbIe CBS3H
N3yuenue kypca ¢usuku 6a3oBoro yposHs B 10 kinacce ocymiecTBiaseTcs ¢ ya€Tom
coJiepKaTelbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH, reorpaduu
U TEXHOJIOTHUH.
Meosicnpeomemmnule noHamusi, CBI3aHHbBIE C N3YYEHUEM METOJIOB HAYYHOTO MO3HAHMUSI: SIBJIICHUE,
Hay4dHbIN (DaKT, TUIIOTE3a, (PU3NUYECKas BEIMUNHA, 3aKOH, TEOPHs, HAOIIOCHUE, IKCIIEPUMEHT,
MOJEIMPOBAHNE, MOJIEIIb, U3MEPCHHUE.
Mamemamuxa: pelieHue CUCTEMbI YypaBHEHHH, TUHEHasd QyHKLMA, napadoa, runepbosna, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI M UX ITPOEKIMH HA OCH KOOPJUHAT,
CII0)KEHHE BEKTOPOB.
Buonoeus: Mexanndeckoe IBUKEHUE B )KUBOU npupoje, 1uddys3us, ocMoc, TerooOMeH KHUBbIX
OpPraHu3MoOB (BUbI TEIIONEPEAAaUYH, TEIJIOBOE PABHOBECHUE), JIEKTPUUECKUE SIBICHUS B )KUBOU
IIPUPOJIE.
Xumus: JUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs
Macca, TEeIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEH U ra30B, dJICKTPUYECKUE CBOMCTBA METAJLIOB,
IEKTPOJIUTUYECKAS JUCCOLUALINSL, FAJIbBAHUKA.
l'eozcpacghus: BnaxxHOCTh BO3/lyXa, BETPbl, 0apOMETp, TEPMOMETP.
Texnonoeus: nipeoOpazoBaHKE ABMKEHHH C UCIIOJIb30BAaHHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUsI UMITYJIbCa B TEXHUKE (pakeTa, BOAOMET U
Jpyrue), ABUraTesb BHYTPEHHEIO CrOpaHus, apoBas TypOuHa, ObITOBON XOJIOAUIBHUK,
KOHJUIIMOHED, TEXHOJIOIMH MIOJIy4E€HUSI COBPEMEHHBIX MaTepUaJIOB, B TOM 4YKCJI€ HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKasl 3alll1UTa, 3a3eMJICHHE dIIEKTPOIPHUOOPOB, KCEPOKC,
CTpYHHBIN IPUHTEP, 3JEKTPOHArpeBaTeNIbHbIE PUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHUOOPHI,
raJbBaHMKa.



MVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI IPOI'PAMMOBI 11O ®U3UKE HA

YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSI
OcBoenue yuebnoro npeamera «dusuka» Ha ypoBHE CpeHero odmero oopazoBanus (6a30BbIi
YPOBEHB) JIOJDKHO 00ECTICYUTh TOCTIKEHUE CIEAYIONINX TMYHOCTHBIX, METAPEIMETHBIX U
MPEeIMETHBIX 00Pa30BaATEIBHBIX PE3YJIHTATOB.

JIMMHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS YIeOHOTO TpeameTa «DHU3uKay JOJKHBI OTPaKaTh TOTOBHOCTH
U CTIIOCOOHOCTH 00YYAIOMUXCS PYKOBOICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOM IEHHOCTHBIX OPUCHTAIUH, TIO3UTUBHBIX BHYTPCHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM [IEHHOCTSM POCCUICKOTO 00IIeCTBa, pacINPEeHUE )KH3HCHHOTO
OTIBITA M OTIBITA JCATEIHLHOCTH B TIPOIECCE PeaM3alMA OCHOBHBIX HAIIPABJICHUH BOCIIUTATEIIBHON
JEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:
1) rpaxIaHCKOro BOCIMTAHUSA:
c(hOPMHUPOBAHHOCTH TPAXKIAHCKOM IMO3UIIUK 00yJIaIONIETrocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;
MPUHATHE TPATUITMOHHBIX 00IEYETIOBEYSCKUX TYMAHUCTHUCCKUX U IEMOKPATUYSCKUX [IEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JICATEIIPHOCTh B MHTEPECaX IPaxTaHCKOTO OOIIECTBA, yIaCTBOBATh
B CaMOYIIPaBJICHUH B 00pa30BaTEIIbHON OpraHu3aIiy;
YMEHHE B3aUMOJICHCTBOBATh C COIMATEHBIMA HHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIIUAMU U
Ha3HAYCHUEM;
TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESTEIILHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:
c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;
[IEHHOCTHOE OTHOIICHUE K TOCYJAPCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUICKIX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;
CTIIOCOOHOCTH OIICHUBATh CHUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH HA
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;
0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;
4) 3CTeTHYECKOr0 BOCIIMTAHHUS:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, PUCYILETO
(bu3UYecKoi HayKe;
5) Tpy/10BOT0 BOCIIUTAHUS:
MHTEpEC K pa3inyHbIM chepaM mpodhecCnoHATBHOM eI TEITLHOCTH, B TOM YHCIIE CBA3aHHBIM C
(GU3MKOI U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIN BBIOOP OyayIie nmpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCcTH (U3UKU Ha
MPOTSHKEHUU BCEU )KU3HU;
6) 3K0JIOrHYeCKOr0 BOCIUTAHHUS:
c(hOpPMUPOBAHHOCTH IKOJIOTHYECKON KyIbTYPhI, OCO3HAHHE TJI00AILHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOIEM;
TJTAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMSI 1IeTeit
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacumpeHue ombITa JesITeIbHOCTH SKOJIOTHIECKO HAIIPaBJICHHOCTH HA OCHOBE UMEIOIIHXCS
3HaHUH 10 (PHU3HKE;
7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:
c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;
0CO3HAHME [IEHHOCTH HAYYHOU JESTETLHOCTH, TOTOBHOCTh B TPOLIECCE N3YUCHHS (PU3HKH
OCYIIECTBISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIHHOCTh HHANBHIYAILHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:
CaMOCTOSITENIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;
OTIPENIENATH IIeNTU IS TEIHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3UUECCKHUX SBICHUSIX;
pa3pabaTbIBaTh IJIaH PEIICHHUS IPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIUXCS MaTepUATbHBIX U
HEMaTepPHaJIbHBIX PECYPCOB;
BHOCHTBH KOPPEKTHBEI B JICSTEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJABTATOB IIEIISIM, OIICHUBATh
PHICKH TTOCIIEICTBUH IS TEILHOCTH;
KOOPJAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEaTbHOTO, BAPTYAIIEHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;
pa3BUBaTh KPEATHBHOE MBINUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIeM.

Ba3oBble ucciaenoBarebcKue 1elicTBUS:
BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATHSIMHU ¥ METOJaMH (PU3NIECKON HAYKH,
BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON M TIPOSKTHOH JIEITETLHOCTH B 007aCTH (PH3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIHBHOMY TIOUCKY METOJIOB PELICHHS 3a1a4
(GU3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHMS,
BJIQJICTh BUJIAMH JESITEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHMSI, €T0 HHTEPIPETAIIHH,
peoOpa30BaHUIO U MPUMECHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE ITPH CO3TaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJHM3UpOBATh 33]1auy, BBIIBUTATh TUIIOTE3Y €€
peleHus], HaXOAUTh ApPryMEHTHI IS IOKA3aTeNIbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEILICHHS,;
aHAJM3UPOBATH MMOJIyYCHHBIC B XOJIC PEIICHHS 3a/1a4d Pe3yJIbTaThl, KPUTHUECKU OIEHUBATh UX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBHUTh ¥ POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHOM JIEATEILHOCTH, B TOM YHCIIC
NPU U3YYCHUU (DUBUKH;
JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICIATEIIBHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;
BBIIBUT'aTh HOBBIE UJICH, MpeAaraTb OPUrHHAIbHBIE MOJIX0AbI U PELICHHUS;
CTaBUTb MPOOIEMBI U 33J]auH, JOMYCKAIOLUE aJIbTePHATUBHBIE PEIICHUS.

Padora ¢ undpopmanueii:
BJIQJIeTh HaBbIKAMU IOJTy4eHUsl HHPOpMALUU (HU3HUECKOTO COJIEPKaHHsI U3 UCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTENIHO OCYILIECTBIIATh MOUCK, AHAJIN3, CUCTEMATU3AIMI0 U MHTEPIIPETALIUI0
nHGOpMAIUY PAa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;
OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIINH;



HCIO0JIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AlMOHHBIX 33]1a4 ¢ COOI0JICHIEM TpeOOBaHUI
IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TTPABOBBIX U ITUICCKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30IaCHOCTH;
CO3aBaTh TEKCThI (PUINICCKOTO COACPIKAHUS B PA3IMUHBIX hopMaTax ¢ y4ETOM HA3HAYCHUS
nH(OPMALIUY U TICJICBOH ayIUTOPHUH, BEIOUPAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS U
BU3yaIHU3aI1H.
KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:
OCYIIECTBIISTH OOIIEHHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOH JIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CHTYAIlM U CMSATYATh KOH(IHKTHL;
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIIOJIb30BAaHUEM S3bIKOBBIX CPE/ICTB;
MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHJHOW U MHIUBUIyaJIbHON PaOOTHI;
BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JEUCTBUM € YIETOM OOIIUX UHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;
MIPUHUMATH 11€JTH COBMECTHOM JIeITeIbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH ACUCTBUS 10 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, pacIIpelesaTh POJIM ¢ yYETOM MHEHUN yYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;
OIICHMBATh KAYECTBO CBOET0 BKJIAJA U KaXKJOI0 yYaCTHUKA KOMaH/bl B OOIIMI pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPHUIM;
npesiaraTh HOBBIE MPOEKTHI, OIIEHUBATh MU C TTO3UIIMA HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
OCYIIIECTBJISITh MO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3TUYHBIX CUTYAIUAX, TTPOSIBIISATH
TBOPUYECTBO M BOOOpakeHHE, ObITh MHULIUATUBHBIM.
PeryasiTuBHble YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO ACSITEILHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (YOPMYITHPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIbHO COCTABJIATH IJIaH PEIICHUs PACUETHBIX M KaUeCTBEHHBIX 3a/1a4, IUIaH BBITOIHEHHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U
MPEIIOYTECHHI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;
JieNiaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
Croco0CcTBOBATH (DOPMUPOBAHUIO U MIPOSBIICHUIO DPYIUIIUU B 007acTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JICATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIaIeTh HaBBIKAMU TIO3HABATENbHOM pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX IEHCTBUN U
MBICIUTENbHBIX NPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;
MCIOJIb30BaTh MPHUEMBI pe(IEeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;



MIPUHUMATh MOTHBBI U QpTyMEHTBI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.
B npormiecce oCTHXKEHHS TUYHOCTHBIX PE3YAbTATOB OCBOSHUS MPOTrpaMMBbl 1o (pU3UKe AJist yPOBHS
cpenHero o0Iero 00pa3oBaHus y 00yJarOIIUXCS COBEPIICHCTBYETCS YMOIIMOHATBHBINA HHTEIUICKT,
Mpernoararmuil COpMUPOBAHHOCTH:
CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSTHHE, BU/IETh
HaIPaBJICHUS Pa3BUTHUS COOCTBEHHOW AIMOIIMOHAILHOM cheprl, OBITh YBEpEHHBIM B ceOe;
CaMOpEryJIMPOBAHUS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIOCOOHOCTH aIalITUPOBATHCS K AMOIMOHALHBIM U3MEHECHUSIM U TIPOSIBIISTH THOKOCTb,
OBITH OTKPBITEIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JIOCTHKCHUIO LIEH U YCIIEXY, OIITUMHU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATH MCXOJIS U3 CBOMX BO3MOKHOCTEH;
SMIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOITMOHATIBFHOE COCTOSTHUE IPYTHX, YIUTHIBATH
€r0 TIPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K COUYYBCTBHIO M COTICPEKUBAHUIO;
COIMAJTLHBIX HABBIKOB, BKITFOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHHSI C APYTUMU JTFOBMH,
3200 THTHCSI, TPOSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHL.

MNPEIMETHBIE PE3YJIbTATHI
K xonity o6yuenus B 10 kJacce mpeMeTHbIC PE3YJIBTATHl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMCHHMN:
JEMOHCTPUPOBATH HA MIPUMEPaxX POJIb U MECTO (PU3UKH B (DOPMHUPOBAHUH COBPEMEHHON HAydIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B TPAKTUICCKON ACITEILHOCTH
JTIOEH;
YUUTBHIBATh TPAHUIIBI IPUMEHEHUS N3yYEHHBIX (PU3NYECKUX MOJETICil: MaTepuanbHas TOUKa,
MHEepLHAaNbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE TEJO, UACATBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ, TOUCUHBIH IEKTPUUYECKUH 3apsi]] IPU pelIeHNH (PU3NIECKUX
3azay;
pacro3HaBaTh (PU3HYECKHUE SABIECHUS (TTPOILIECCHI) M OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA U AIIEKTPOIMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJMHENHOE IBUKEHUE, CBOOOJHOE NaIeHUE TEeJl, IBUKEHHE T10
OKPY>KHOCTH, MHEPIUS, B3auMo/ieiicTBue ten, nudy3us, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE
KUAKOCTEH U TBEPJBIX TeJ, U3MEHEHHE 00bEMA Tell IIPU HArpeBaHUU (OXJIaXKICHUH ), TEIIOBOE
paBHOBECHE, CIIApEHUE, KOHIEH A, IaBJICHHE, KPUCTAIUIN3AIUs, KUTICHHE, BIaXXHOCTh
BO3/lyXa, MOBBIIIICHNE JaBJICHUA T'a3a PU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXLY
napaMeTpamMu COCTOSIHHSI ra3a B U30TPOIIeccax, AMEKTPU3alus TeJl, B3aUMOICHCTBUE 3aps/IOB;
OTHCHIBATh MEXaHUYECKOE JIBUKCHUE, UCTIONb3Ys (PU3NUECKHe BETUYNHbBI: KOOPAUHATA, MYTh,
nepeMeleHue, CKopocTb, yCKOPeHHEe, Macca Tella, Cuila, UMITYJIbC Tella, KHHETHYeCKas SHEprusl,
MOTEHIIMATbHAS SHEPTUs, MEXaHn4yeckas paboTa, MeXaHu4YecKasi MOITHOCTb; IIPH OMUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEMbIX BEIHUNH, NX 0003HAYCHHUSI U SIUHUIIBL,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYMHY C IPYTUMU BEIMUYNHAMU;
OTIMCHIBATh N3yYCHHBIE TETIOBbIE CBOMCTBA TEI U TEIUIOBbIE SBICHUS, UCTIONb3Ys (PU3UUECKIE
BEITMYMHBL: TaBIICHUE raza, TeMIepaTypa, CpeIHss KHHETUYECKasi JHEPT sl XaOTUYECKOTO
JBUKEHHS MOJIEKYJI, CPEHEKBAApaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS
SHeprus, pabora raza, Ko3GUIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO ABUTATENs; IPU OMUCAHUT
MPaBWJIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI HCIIOb3yEeMbIX BETHUNH, X 0003HAYCHUSI U €IHHHUIIBI,
HaXOJUTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;



ONMCHIBATh U3YYEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE ABJICHUS (IIPOLIECCHI),
UCTOJB3Ys (PU3UUECKUE BEIMUUHBI: SJEKTPHUUECKUI 3apsi, JEKTPHUUECKOe T0JIe, HANPsHKEHHOCTh
0JIs1, MOTEHIIMAJI, PA3HOCTh TOTEHIIMAIOB; TIPY OMMCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKUIA
CMBICJI UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUCHHSI U €IMHUIIBI; YKA3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEIUYHMHAMHU;

aHATM3UPOBATh (PU3MUECKHE MTPOLECCHI U SBICHUS, UCIOJIB3YS (PU3MUECKIE 3aKOHBI U TIPUHIIHIIBL:
3aK0oH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa, 3aK0H cOXpaHEHUsT MEXaHUYECKOI
SHEPIruH, 3aKOH COXPaHEHMs UMITYJIbCA, IPUHLIUII CYNIEPIIO3UIIMM CUJI, IPUHIIMIT PaBHOIIPaBUS
MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEHEN KUHETUUECKOM SHEPTUH TEIJIOBOTO JABMKEHUS MOJIEKYII C
a0COJIIOTHON TeMITepaTypoOid, IEPBBIN 3aKOH TEPMOJINHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUIECKOTO
3apsifa, 3akoH KynoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOe BhIpaXKEHHUE U yCIOBHS (IpaHulibl, 0071acT) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIIMIIBI IEHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITNIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3UYECKUX SBJIEHUHN U MPOLIECCOB C
HCI0JIb30BAHMEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, IPU 3TOM (HOpMyIupoBaTh npoliemy/3agauy
U TUIIOTE3y y4eOHOTr0 3KCIIEpUMEHTa, cOOMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYyA0BaHMUS,
MIPOBOJUTH ONBIT U GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITH IPSIMblE€ M KOCBEHHbIE U3MEPEHUS (U3NYECKUX BETMYHH, IIPU 3TOM BHIOHPAThH
ONTUMAJIBHBINA COCO0 M3MEPEHUs M HCII0JIb30BAaTh U3BECTHBIE METO bl OLIEHKH MTOTPEIIHOCTEH
U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MKy PU3NYECKUMH BEIMYMHAMHU C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHuH, IpH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YIbTAThI OJTY4YEHHOM
3aBUCUMOCTH (PU3UYECKUX BETUYMH B BUJIE TaOIHIl U TpadUKOB, AeJaTh BHIBOBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

coOro1aTh MpaBuiia 6€30TaCHOTO TPY/Ia MPHU MPOBEJACHUH MCCIICIOBAHUNA B paMKaxX yueOHOTO
AKCIIEPUMEHTA, y4eOHO-UCCIIEIOBATENILCKOM U MMPOEKTHOM I€ATEIHHOCTH C UCIIOJIb30BAHUEM
WU3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

peuath pacuéTHbIE 3aJ]a4u C IBHO 331aHHOI (PU3UUECKON MOJIENIbIO, UCTIONb3Ys (PrU3nuecKue
3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh GUZUUYECKYIO MOJIEIb,
BBIACIATH (PU3HUECKUE BEIMUUHBI U (POPMYIIbI, HEOOXOAUMBIE 715 €€ PellIeHUs, TPOBOIUTH
pacuéThl U OIIEHUBATh PEATILHOCTD MOJYY€HHOTO 3HAUeHUS (PU3UUECKON BEIMUUHBI,

pelaTh KaueCTBEHHBIE 33/]a4i: BHICTPAUBATh JJOTMUECKU HEMTPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHUl ¢ OMOPOi Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;
MCI0JIb30BATh MPH PEIICHUHU Y4eOHBIX 3a]]a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH U MPE/ICTaBICHHs YI1eOHOW U HAyYHO -TIOMYISIPHOM
uH(pOopMaLUY, TOTYYSCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHATH3UPOBATH MOTYyYaeMy o
HUH(pOpMaIINIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKHX U 3apYOEKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B TIOBCEAHEBHON KU3HU U1l O0eCTIeYeHUs
6€30IacHOCTH ITpH 0OpAIEHUHU C TPHUOOpaMH U TEXHUYECKMMHU YCTPOHCTBAMM, JJISI COXPAHEHUS
3JI0pOBbSI U COOJIIOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpe/ie;



paboTaTh B rpyIIie ¢ BHIOJHEHHEM PA3TUYHBIX COIMATIBHBIX POJICH, INTAHUPOBATH pabOTY TPYIIIHI,
palluOHAJIBHO paclpCaAC/IsATh OGHSaHHOCTI/I U IJIaHUPOBATH ACATCIIBHOCTD B HCCTAHAAPTHBIX
CUTYyalludX, aICKBATHO OUCHMUBATDL BKJIAJA KAXKAOI'0 U3 YHAaCTHUKOB I'PYIIIbI B PCIICHUC
paccMaTpuBaeMoi nMpooOJIeMsl.



TEMATHYECKOE INTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm KonrtpoJsbnbie | IIpakrnuyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA
bu6moreka [IOK
1.1 ) 2
W3WKa ¥ METOJII HAYIHOTO TTO3HAHHMS 0 0 htts.//m.eds0o.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > 0 : https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7 0 0
A https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Epgﬁ:ﬁiﬁiilru 17541bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 0 1 bubnuoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1 0
OCHOBbT TEPMOTIHAMHIH https://m.edsoo.ru/7f41bf72
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Ar PEraTHbIC COCTOSAHUA BEIICCTBA.

bubmuoreka [JOK

3.3 5)
da30BBIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bub6mmoreka [{OK
4.1 1
MeKTpoCTaTHI 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 25IeKTpUYECKU TOK. TOKH B 12 bubnuoreka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
Tema ypoxa KoutpoabHubie | IlpakTHueckue o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
(0)) — .
1| Hayamre merom: nosmms ) 0 0 Butmnorexa LIOK
v a https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubmuorexa [JOK

2 . 1 0 0
HAYYHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnmuoreka [JOK
JBIKEHHE https://m.edsoo.ru/ff0c3620
i[ o | https://m.edsoo.ru/ff0c372e

PaBHOYCKOpEHHOE BHKEHHE TEa

5 CBoboaHoe majieHre. Y CKopeHue 1 0 0 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
K P .

7| owwesme varepamso oo | 1 0 0 BuGmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpyuHUIKTT OTHOCUTENBHOCTH 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lNanunes. NnepuuanbHble CUCTEMBI
otcyerta. [lepBblii 3akoH HproTOHA

https://m.edso0.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bubmmoreka [{OK

o cynepriosuiii cit1. Bropoit Jaron https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon HetotoHa 11st bubnnorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HeEBa;I KOCMHYECKast Brbmiorexa LIOK

https://m.edsoo.ru/ff0c3d00

CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubmuorexa [JOK
JIBUYKEHUH TeJIA B )KUNKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tesa. MoMeHT cuitbl. [11edo crtbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,
CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK

15
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTB CHUITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK

MaTepualibHOW Touku. Teopema 00
U3MEHEHUH KNHETUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c4502
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17

[TorenumansHas 3HEPTHUSL.
IloTreHnmanpHas 3HEPIUs yupyro
ne(hopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3M OBEPXHOCTH 3eMIIH. 3aKOH
COXpPAaHEHUS MEXAHUYECKOM
JHEPTHH.

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

JL.P. Ne2: "HccnenoBanue CBsI3U
paboTHI CUJIIBI C U3BMEHEHUEM
MEXaHHYECKOH SHEPTHH TeJla Ha
MIpUMEPE PACTHKEHUS PE3HHOBOTO
xryra'

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

O6006menue Temsr: "Kunemaruka.
JnHamuka. 3aKOHBI COXpaHEHHUS
sHepruu'".

20

KonTtponsHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeroBoe paBHOBECHE.

24 Temmepatypa u e€ u3MepeHue.
[IIkaia remneparyp Llenscus

o5 Wneanpusii raz 8 MKT. OcHoBHOE bubmmoreka [{OK
ypaBaeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETHYECKON SHEPruun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28 JLP. Ne3: «OnpeneneHue Macchl
BO3/IyXa B KJIACCHOM KOMHATE
H3omporiecchl B Ui€alibHOM ras3e u bu6moreka [IOK

29
uX rpadUUecKoe MpeCTaBICHIE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0On1 e¢ m3menenus. KomuaecTBo bu6mmoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTbHOTO
raza

31 Bubl Tenonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ffoc5¢c36

Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonundecTBo TEMaoThl npu bubnunoreka [JOK
Terutonepenade. AauadaTHBIN https://m.edsoo0.ru/ff0c5¢c36
MpoI1iecc

33 I1epBblil 3aKOH TEPMOJUHAMUKH U bubnuorexa [IOK

€T0 MMPUMCHCHUEC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOGpatumocTs nporeccoB B

bubmuoreka [JOK

34 npiposte. Bropoit saxor https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU

35 [Tpunnun nevicteus u KI1/ bubmmoreka [{OK
TEIJIOBOM MaIIMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOAPHEPT € TUKH
O06o0maromuit ypok

38 «MOJII:KanfIIIpHaZp ¢uznka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI
KonTponbHas paboTa o reme
39 <<MOJ'IpeKy.]'ISIpHZSI ¢usnuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenvie u KUTCHUE https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS K OTHOCHTEIIbHAS
BJIAXKHOCTb BO3yXa. HachlmeHHbIM

41 nap. JL.P. Ne 4: I'f}I;I);MepeHI/I:I bubmmorexa LIOK

. https://m.edsoo.ru/ff0c64d8
OTHOCHUTEJILHOM BIAXKHOCTH
BO3ayXxa"
Trepnoe Teno. Kpucramimyeckue u
aMmop(dHbIC Tel1a. AHU30TPOIHUS
42 CBOI/IID"((:bTB KPUCTAJJIOB. >KI/II,)HKI/I6 bubmorexa [JOK
https://m.edsoo.ru/ff0c65f0
Kkpuctaiuibl. COBpeMEHHbIE
MaTepuaibl
43 [InaBneHue U KpucTaIA3aLus. bubnuorexa [IOK

Y aenpHas TemioTa IjaBIeHUs.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c63b6
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Cybnumarust

YpaBHEHHE TEIUIOBOTO OanaHca.

bubmuoreka [JOK

44 Pemenue 3amau. https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apssIoB
[IpoBOAHMKH, TUITEKTPUKH U
46 H(I))J'IYH;OBOI[HI/)IIKI/I. 3aK(I:H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
B3anmopneuncTBue 3apsi0B. 3aKOH
47 KynoHa.HToqeqHHn‘I;nl;KTqueCKI/m“ bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsisk€HHOCTB eKTpUYECcKOro
48 noJia. [IpuHiun cynepno3uiuu bubmuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui anekTpocTaTuyecKoro
49 OJISL. HOTCHHH&H?P&BHOCTL bubmorexa [JOK
https://m.edsoo.ru/ffoc6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 BHI;KTpiCTaTHHiKOM noI;e. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHﬂell?IcaTOpa. OHeprus bubnmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
53 [TpuHUMI NEHCTBUS U IPUMEHEHNE



https://m.edsoo.ru/ff0c6820
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KOHJICHCATOPOB

54

DNEeKTpUUECKUH TOK, YCIOBHUS
CYILECTBOBAHMS HJIEKTPHUECKOTO
Toka. Cuia Toka, HalpsHKeHHUe.
3axon Oma Juis yyacTKa Lenu

55

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEINIaHHOE COEINHEHNE
HpOBOI[HI/IKOB

56

PaboTa u MomHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

3axon Oma Juis MOJIHOM
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHE.

bu6moreka [IOK
https://m.edso0.ru/ff0c7838

58

JLP. No5: «M3mepenue D1C
HCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIpOBOAUMOCTD

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TosrynpoBOAHUKH, UX COOCTBEHHAs
U IPUMECHAs IPOBOAUMOCTb.
CaoucrBa p—Nn-niepexona.
[TosrynpoBoAHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

3.]'[61(TpI/ILIGCKI/II/Iv TOK B paCcTBOpax u

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

paciiiaBax 3JICKTPOJIMUTOB.

SHGKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

DNeKTpoIn3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUU TOK B razax.

CaMmocTOATENbHBIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuyeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. [IpaBuia TeXHUKA https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
AIIEKTPUUYCCKH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PesepBHbliil ypok. KonTpoiabHas

67 pa6or")ra 1o TZf/Ie ’ 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHaMuka"

68 PeseprubIit ypok. O600maronuit 1 bu6mmoreka [JOK
ypok o TemMam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA
"®u3uka-10xn"-Msxumes I'.5., Byxosues b.b. - uznarenscrso "lIpocsemienne".
"®uzuka-11xkn" - Mskumes I'. 4., byxosues b.b. - uznarensctso "IIpocBenienne”

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA
[Iporpamma 10-11knaccel. ba3oBblil ypoBEHb.

"®uzuka -10, 11 k1" ( aBTop Msikumes .51 )

Metoaunueckoe nocobue "dusnka - 10, 11xn" (aBrop Msikumes I'.51.)

Junaktuyeckue kaprouku-3aaanus ( aBTopel M.A. Ymakos, K.M. Ymakos ).

HU®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka - Bcé mo mpeamery @usnka'. - Pexxum nocryma: //htt:w.w.w.proshkolu.ru

BuneonsiTel Ha ypokax. -Pexxum mocryma:http:/fizika-class.narod.ru

Enunas xomteknus mudpoBbix 00pa3oBaTeIbHBIX pecypcoB. - Pesxkum mocryma:http://school-

collection.edu.ru

WuTtepecHble MaTepHabl K ypokaM (pU3MKH 10 TeMaM, TECThI [0 TeMaM, HarJIsIHbIe TOCOOHS K

ypokam. - Peskum mocryna:http//class-fizika.narod.ru



