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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMmbl, MpeacTaBieHHbIX B OT'OC
COOQO, a Takxe c ydy€toM (QeaepanbHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMU TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi denepaunu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHnn uX @u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-
HesiTebHOCTHOTO  moaxoaa. [lporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUpPyeMbIM JMYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, @ TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
(Gbu3MKK Ha ypOBHE CpPEeIHEro 0011ero 00pa3oBaHusl, MIIaHUPYEMbIE PE3yIbTaThl
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MPEAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

du3uka KaKk Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBI Kypc QU3NKH —
CUCTEMOOOpa3yIoOUi 11  €CTeCTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
W3y4aeMbIX XUMHEH, Ouoisioruei, usnueckoil reorpadueit U acTpOHOMHUEH.
Hcrnonp3oBanrne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM Ompenemnser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYeHUsI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOy4yaromuxcs, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpU
BBITIOJIHEHUU UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usmku a1 YpOBHS CPEIHETro OO0Iero oOpa3oBaHUs
MOJIOKEH ps HUACH, KOTOPbIE MOXHO paccMaTpUBaTh KAaK MPUHIMUIBI €ro
MOCTPOCHHS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3ziesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beMHEH BOKpPYr (GU3MYECKUX Teopuil. BeaymmuMm B Kypce sIBISETCS
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanmzanus mpeanoiaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIa (PU3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIeMaMu.



Hoess npuxnaounou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS SJIEMEHTOB
collepKaHUs, TMOCBALIEHHBIX H3KOJOTMYECKHM Tpo0iemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0iieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTHYECKOM
0€30I1aCHOCTH.

Crep’HEBBIMU dJIEMEHTAMHU Kypca (U3UKU Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus ABJISAIOTCA puznueckue Teopuu (hopMUpoBaHUE MPEACTABICHUMN O
CTPYKTYpe OCTpOEHUsI PU3NYECKON TeopuH, posik (yHAaMEHTAIBHBIX 3aKOHOB
U TPUHLIWIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOPHH, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHUCTeMHO-JIeSITeIbHOCTHBI TMOAX0A B Kypce (HU3UKU pealn3yercs
IOpeXJe BCEro 3a CU€T OpraHu3alii SKCIEPUMEHTAIBHOU JEeATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKHA — 3TO HUCIOJIb30BaHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKH, OCYIIECTBISETCS
y4yacTHUKaMu 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUSI,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEisSeTCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu sTOM Ju1st pacU€THBIX 33a/1a4 MIPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOM MOJIENbIO, TO3BOJISIONIME TMPUMEHSTh H3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, Tak U UHTETPUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUs (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH XKU3HHU, TpeOyrolre BbIOOpa (GU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu PI'OC COO k wmarTepuanbHO-
TEXHUYECKOMY O0O€CIIeUeHUI0 Y4eOHOro Imporiecca 0a30BbIA ypOBEHb Kypca
Gu3MKKM Ha YpPOBHE CpEAHEro OoOIIero oOpa3oBaHUs JODKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WK B YCIOBHUSX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro ukKiIa. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE OOOPYIOBAaHUE ISl BBHIMOTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YYEHHMUECKHX MPAKTHYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCTICIOBAHMSI W3Y4YaeMbIX SIBJICHUHW W MPOIECCOB, OHMIUPHUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 0O0OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCsl B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJaronmmxcs. TeMaTH4ecKue KOMIIICKTHI
1a60paTOPHOTO O00OPYNOBAaHMS JOHKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHupOBaHHE HHTEpECa M CTPEMIJICHHS OOYYaIOIIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJIBI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA M
(GopMHpOBaHHE HCCIACAOBATEIBCKOTO OTHOMICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BaHUEM
(U3MYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MIPEACTABICHUH O POJIM (DU3UKH JIJIST PA3BUTHUS JIPYTHUX
CCTCCTBECHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIONINX 3a1a4 B
IMPOLCCCC N3YUCHU KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMbl  3HaHUHW 00  o0mmux  (Qu3HUecKux
3aKOHOMEPHOCTSX,  3aKOHax, TEOpHUsIX, BKJIIOYas  MEXaHUKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
AJIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUYECKUE 3HAHUSA IS
00BbsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pelIeHUs Pa3IMYHBIX 3aJa4 C SBHO 3aJaHHOMN
dbu3uYecKor MOJIENbI0, 3a7ad, MOAPAa3yMEBAIONINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3HUECKON MOCIIH, aICKBAaTHOM YCIOBUSM 3aJ1auH;
MOHUMaHHE (PU3NUYECKUX OCHOB U NMPUHIIUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPONUCTB W  TEXHOJIOTMYECKHUX IIPOIECCOB, HX BIMUSHMUS HaA
OKPYXKarUIyIo Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSTEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpETallui HH(HOPMAIIHH,
onpeeICHNs JOCTOBEPHOCTH MOJYUYEHHOTO pe3ysIbTaTa;

cOo3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUYECKOUN AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempliii B mporpamMme 1o (U3MKe MEpedeHb JIa0OPATOPHBIX H
MIPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIInXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusnka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepUMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NMUECKUX SBJICHUHN U MpolieccoB. HayuHble TUIIOTE3HI.
dusznveckue 3aKoHbI M TEOPUM. ['paHUIBI TPUMEHHUMOCTH (HU3NUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIorTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIIBLIOTEPHBIC
JaTYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, ckopocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MaTepUaJIbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMBl KOOpJHMHAT.
CioxxeHue nepemMenIeHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHSA, NYyTH U IEePEeMEUICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosiHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonuneitHoe JnBuxeHue. JIBIDKEHHWE MaTEpUAIBHOM TOYKH 11O
OKPY)KHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTuHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuueckre yCTpOMCTBa W MPAKTUUECKOE IPHUMEHEHHE: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHbBIC MIEPEIayn.

Jlemoncmpayuu

Monenb CHCTEMBI OTCUETa, WJUTIOCTpaIus KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUN ¢ UCTIOJIB30BAHUEM POCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3/IyX€ U B Pa3pEKEHHOM IIPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHs: CBOOOHOTO MaACHUS.

Hanpasnenue cKOpocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIBbK0  ONPENCIICHHS
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BI3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tema. Cwuna. llpuHuun cynepno3unuu cuil. Bropoil 3akoH
HproToHa mis  wmarepuasibHOM TOYKW. Tperud 3akoH HproToHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TaroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuina TpeHHs CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBIICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpaumieHus. [lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA U IPAKTUYECKOE MPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPLUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cuit.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBus paBHOBECHUS TBEPAOrO Teiia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanue ycnoBul paBHOBECUA TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpAILLICHUS.

Tema 3. 3akonvt coxpanenus é mMmexanuke

NmMnynbc MarepuanbHOW TOYKHM (T€Ja), CUCTEMbl MAaTEpUAIIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtndeckasi sHeprusi MaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTUH.

[TorenunanbHas SHEprusl. [TorenunanbHas JHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAas dSHEpPrus Tela BOJIM3U
MOBEPXHOCTH 3EMJIH.

[loTenmuanpHpie W HEMOTEHIMANbHBIE  CUIbl.  CBsi3b  PabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBMXEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue aOCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue CBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. ModsekyJsipaasi Gu3nka u TEepMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
ombITHOE oOOOocHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aMMOJICHCTBHUSl YaCTHI] BellecTBa. Mojied CTpPOCHHS Ta3oB,
KUJKOCTEH W TBEPHABIX Tel U OOBACHCHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepsl Mojekyi. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ u3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHH UACAIbHOrO rasa. AOCOIIOTHAs TemIepaTrypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBMXKEHHUs YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kianeitpona. 3akon J{anberona. M30mpo1iecchl B U€aaibHOM ra3e ¢ HOCTOSIHHBIM
KOJMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BelecTBa, (Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbiTel 110 U Hy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WIUTIOCTpUpYONIas IPpUpoay AaBICHUS Ia3a Ha CTEHKU COCYya.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSHHS HWJI€abHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXAYy  HapaMeTpaMd  COCTOSIHUSA
pa3peKEHHOr0 Tasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMHUueCcKas CHUCTEMA. BuyTrpennss DHEPrus
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HICATHHOTO Tasa.
Buael Temonepenayun: TemIONpPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTbHas
TEITIOEMKOCTH BellecTBa. KoamuecTBO TEIIOTHI PU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mpouecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K H3ompolieccaM. ['padudaeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtMoCcTh IPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uimeHT mojae3Horo
nericTBusl TeruioBod MamuHbl. [ukn KapHo u ero ko3p@uIHMEHT MOJE3HOTOo
NeHCTBUS. DKOJIOTHYECKHUE TMPOOIEMbI TEIIOIHEPTEeTHKH.

TexHudecKkre YCTPONCTBA M TMPAKTUUECKOE TPUMEHEHUE: JIBUIATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

H3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK W3 OYTBUIKW TIOJ JEMCTBUEM C)KaTOro BO3JyXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALINS).

N3MeHeHnne  BHYTpEeHHEW  dHepruu  (TemIeparypbl) Tella  IpHU
TeIuIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBHUTATelii BHYTPEHHETO CropaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3mepenue yaeabHOM TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOGCOMOTHAS
¥ OTHOCHUTEJbHAS BJIAXXHOCTh BO3AyXa. HachlllleHHBIN map. YaeiabHas TeaoTa
napooOpaszoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JaBJICHHS.

TBépmoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEMEHHbIE MaTepHUalbl.
[InaBrnenue u KpucTauIM3anus. Y aenbpHas TerioTa miasienus. Cyomumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuYecKkre yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TTOJTYUYE€HHUSI COBPEMEHHBIX MaTEpHUAJIOB,
B TOM YMCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CriocoObl u3MepeHus BIaKHOCTH.

Habmronenune HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3zneun 4. DiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUUecKuid 3apsa. JBa BHAA 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsijaa.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpssk€HHOCTh anekTpudeckoro nojst. [IpuHinun
CYNEpIIO3HLINH ANEKTPUUYECKUX MoJIeH. JIunuun HaIpPsKEHHOCTH
AIEKTPUYECKOTO MOJIS.



PaGora cun anekrpocraruyeckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUANIOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTATHUYECKAs 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJICHCATOpP, KONMMUPOBAJIbHBIN alIapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJJACTUH, PACCTOSIHUS MEXKAY HUMHU U TUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LeHu.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE COMPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 1 TONHOM (3aMKHYTOM) »siekTpudeckoil 1enu. Kopotkoe
3aMBIKaHHUE.

DJIEKTpOHHAas  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOCTBeHHass W NpUMECHas  MPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, WCTOYHUKH TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTETLHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BaKyyMHBIN
IUON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOTYNPOBOJHUKOBBIA  JHO/,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAIPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MMPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepraIa.

CmenianHoe CoeIMHEHUE TPOBOAHUKOB.



[Ipsamoe wu3MepeHue HIEKTpOoABWKYLIEH cuiibl. KopoTkoe 3aMbIKaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne cMemaHHOro COeIMHEHUS PESUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snektposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ocyliecTBIseTCs ¢
y4ETOM COJZIEpKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUIOTE3a, PU3NUECKass BEIMYUHA, 3aKOH,
Teopus, HaOMIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, rumnepbosia, ux rpaduKd U CBOWMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI M UX IMPOEKIUU HA OCU KOOPJAMHAT,
CJI0’KEHHUE BEKTOPOB.

buonocua: wmexanudyeckoe IBWKEHHWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpEadyH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKUE SBJICHUS B )KHUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JUCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOIWJIBHUK, KOHJIUIIUOHED,
TEXHOJIOTUM  TIOJIy4YEHUST COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpeBaTEIbHBIE  MPUOOPBI,  AJIEKTPOOCBETUTENBHBIE  MPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpomMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmoaelcTBHE IIOCTOSIHHBIX  MAarHHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cyrnepno3uuuun
MAarHUTHBIX NOJIEN. JINHUKM MarHUTHOM MHIAYKUMU. KapTuHa TMHUN MarHUTHON
MHJIYKIIMU TI0JISI IOCTOSIHHBIX MarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIWHU
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOr0 MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO



NPOBOJHMUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrega. BzaumopneiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampabiieHUE. JIBU)KEHUE 3apsiKEHHOU
YaCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SlBneHne »IEeKTpPOMArHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOU
UHIYKIAHA. OJIEKTPOJABMKYIAs CUJa WHIYKIUMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anexktpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TTOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBI, 3JICKTPOMArHUTHI, 3JICKTPOJBUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUYM MHIYKIMU MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMarHuTHOM UHIYKIWH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIBl HMHAYKIUM OT CKOPOCTH
W3MEHCHHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHrne MarHuTHOTO TMOJISI KATyIIKU C TOKOM.

HccnenoBanue 1erMcTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHYKIIHH.

Pa3znes 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEDAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoOJeOaHUS.
[Mapmonnueckue konedbanus. [lepuon, yactora, ammmuTyna u dasza KojieOaHUH.
[Ipy»xuHHBII MAasiITHUK. Marematuueckum MasiTHUK. YpaBHeHue
rapMoOHUYecKux KosieOanuid. [lpeBpaiieHne 3HEPruuM MpU TAPMOHUYECKUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJICOATEIbHOM KOHType. AHAJOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH cCoxpaHEHHS
SHEPTUHU B UJICATHHOM KOJIeOAaTEThHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxaromux  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudyeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennsbiit Tok. CHHYCOMIAJIbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIPsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIONb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpouCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnocnenoBaTeibHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUM rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

HUccnegoBanue mnepeMEHHOr0 TOKa B LENUM K3  IOCIEAOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
WNurepdepentus u qudpaxims MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauns BekTopoB E, B, V B 31eKTpOMarHuTHON BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdepenius. CKOpoCTh IEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre ycTpOMCTBA M NMPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTHUKA B TEXHUKE W MEAUIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmronieecst Te1o0 Kak UCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U IPeTOMIICHHS] MEXaHHYECKUX BOJTH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
94acTOTOM KOJIeOaHMUIA.



HUccnegoBanne  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
peIoOMIICHHE, TTOJIIpr3aIus, Tudpakiys, UHTeppepeHITUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEJOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

ColOuparomyie ¥ pacceuBarolye JUH3b. ToHKas auH3a. DOKycHOE
pacCTOSIHME U ONTHYECKas CHiia TOHKOM JuH3BL. IlocTpoeHne n300pakeHuil B
coOMparoIMX U pacceuBaroOmUMX JuH3aX. @opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MaTepdepenuus cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp(EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. JudpakuuoHHas pemérka. YcCIoOBUE HAOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexXHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOCKIIMOHHBIM arlapar, MUKPOCKOII, TEJICCKOIl, BOJOKOHHAas
ONTHKA, TU(PpPaAKIIMOHHAS PEMIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIIPOCTPAHEHUE, OTPAKECHUE WU IPEIOMIICHHUE CBETA.
OnTuyeckue NpudOpPHI.

[TomHOe BHyTpeHHEE OoTpaxkeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nosnsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaress NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeHUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['pannnbl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILICHUE JIJIUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JSHEPrued U HMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. ®opmyna [lnanka cBs3u 3HEprud (POTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. YpapHenue OitHireriHa s dotoddpdexra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoTodddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUIO o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOIIECHHE
(GOTOHOB TpU TEpexoje aToMa C OAHOTO YPOBHSI SHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BonnoBbeie cBoiictBa uactull. Bomubl ne bpoiins. KopmnyckymisipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUCHHUE.

TexHuyeckre ycTpoWCcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

HabGnronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHs sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Tormsbl.

Anbba-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacnaa. ['amma-
M3Jy4YeHue. 3aKOH paJuoaKTUBHOIO pacmaia.

DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoOiemMbl M MEPCIIEKTHUBBI
SICPHON SHEPreTUKHU. DKOJOTHUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOACHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIe B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKONW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CY€TYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConneyHass akTUBHOCTh. McTtounuk sHepruu CoJsiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpalabHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEN0BATEILHOCTA. BHYTpEeHHEE CTpOCHHE
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnu CoJHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenune CosHIA B
lanaktuke. Tumbl ramakTuk. PaguoramakTuku W KBaszapbl. UEpHBIE NBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa66na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3uMkm M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIIBHOW W 3TUYECKOW cdepax IesTEeIbHOCTH 4YEIOBEKa, POJib U MECTO
GU3MKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA, POJib
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (DPU3UUECKON KapTHUHE
MHUpa, MECTO (PHU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Ki1acce oCymecTBIsSIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C Kypcamyd MaTE€MaTHKH,
OMoNOTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBIICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHUH, TPUTOHOMETPUUYECKUE
byHKIIUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIIO)KEHUE BEKTOpPOB, NPOU3BOJAHBIE AJIEMEHTAPHbIX (PYHKIUN, MPU3HAKU
noI00Msl TPEYTOJIbHUKOB, ONpe/eNieHUue IMIIOMIaad TUIOCKUX QUryp u oobéma
TeN.

buonocusa: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aAHUE 3EMIICTPSICECHHIA.

Texnonocusi: AVMHUM HIEKTpoIlepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOJIBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neub, MpoeKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHErO OOIIEro
oOpazoBaHust (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTIMIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpenmera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TMMO3HMIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM pPOCCHUKMCKOrO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa U OIbITa JAEITEIbBHOCTH B MPOLECCE
peanu3alyy OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YHCJIE€ B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JESTENBHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBATh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C X (DYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAYyLIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, IPUCYILET0 PUINYECKON HAYKE;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEPEC K Pa3IMuHbIM chepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YHClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpILIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanr30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CamM0OOpa3OBaHUIO B
o0nacTu GU3MKU HA TPOTSKEHUU BCEU KU3HH,

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE I100aTBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpY’Karolleil cpene Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JCATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 0 (PU3UKe;

7) IEHHOCTH HAYYHOTI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBIISITH MPOEKTHYID U HCCIEA0BATENIbCKYIO
NEeSTeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1efiCTBUSA
Bba3oBble Jlornyeckue 1eicTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LENH JeATEIbHOCTH, 3a/J1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaInu3a UMEIOLIUXCS
MaTepUalbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIESAM, OLIEHUBATh PUCKHU MOCIIEICTBUI N€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoil HayKu;

BIIQZIETh ~ HAaBBIKAMU  Y4YEOHO-MCCIEAOBATEILCKOM W MPOEKTHOM
NEATeIbHOCTY B 00lacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY  TOMCKY METOJOB  pelIeHHs 3adad  (U3UYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BIIAJETh BHUAAMH JIEATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIpPETALNH, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaLIMsIX, B TOM YHCJIE€ TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJlU3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3MPOBATh TIOJYYECHHbIE B XOJI€ pEUICHUs 3aJladyd pPe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33aJayl B 00pa30BaTEIbHOU
NEeSTEIBHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (PU3UKH;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;



yMETh TIEPEHOCUTh 3HaHMUS MO (QuU3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NTpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETAIui0 HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCHICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEPEIKEHUS, TTPABOBBIX M 3THUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co3/71aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMS B Pa3IMUHBIX (popMmaTax ¢
yq€TOM Ha3HaueHHs WHOOPMAllUM U  1EJICBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha Ypokax GU3MKA U BO BHEYPOYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAHJHOW U
UHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBHUS IO €€ TOCTHUXKEHHUIO: COCTABJIATH IUJIAH JEUCTBUH,
pacnpenensiaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YaCTHUKA KOMAaHIbI B
001Ut pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOSTENIbHO ~ OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmact (PU3MKKM W ACTPOHOMHHM, BBISIBJISATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTUYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacmupsTb paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHUBHI B JACATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak  OCO3HAaHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OILIGHKH CUTYyalluHM, BBbIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHHUS IO HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPH aHaJK3e pPe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B nporniecce mocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uMke I8 YPOBHS CpeaHEro oOIero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPUIECHCTBYETCS AMOILMOHAIIbHBIN MHTEIJIEKT, peanoararonmii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CIOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHSI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHUE NIPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCIeXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOJSl U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YUYWTHIBaTh €ro TMPH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCA, TPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI

K xoHmy oOyuenuss B 10 kiiacce npeaMeTHbIC pe3ysbTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (U3HKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS] H3YUYEHHBIX (U3UUYECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIMalbHas cUcTeMa OTCuYéTa, abCOJIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPHU pelieHuU HU3NUECKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XEHHE TIO0
OKPYXXHOCTH, WHEpIHUs, B3auMojeucTBue Tel, auddys3us, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeN MpHU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHUE, UCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXHOCTh BO3/yXa, IIOBBIIICHUE
JABJICHUS Ta3a TPU €ro HAarpeBaHWW B 3aKPBITOM COCYIE, CBSI3b MEXIY
nmapamMeTpaMu COCTOSHUSI Ta3a B H3OMpoIleccax, dJEKTpu3alus —Tel,
B3aMMOJICUCTBHE 3aPsI0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3MUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, MOTCHIMAJbHAs  DHEPIHUs,
MeXaHu4eckass padoTa, MEXaHWYECKasi MOIIHOCTh; MPU OMUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3UYECKUU CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIMUYUHY
C IPYTUMH BEIMYHMHAMHY,

OMKCHIBATh M3YyUYCHHBIE TEIUUIOBbIE CBOWCTBA TEN U TEIUIOBBIC SIBJICHHS,
UCTIOJIb3YsST (PU3MUECKUE BEJIUYMHBI: JABJICHUE Ta3a, TeMIlepaTypa, CpeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpeIHEKBaJpaTUUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENs; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUNHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUECKHE BEIMYWHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TM0JIs1, TOTEHIIHAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATh (U3MUECKHUI
CMBICJI HCTIOJB3YEMBIX BEJMYMH, WX OOO3HAYCHUS W EIUHUIIbI; YKa3bIBATh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEITUYMHAMU;

aHAMM3UpoBaTh  (U3UYECKHME TPOIECChl W SIBICHUSA, HCIOIB3YS
¢u3nueckrue 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, I, 11 u III
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, MPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KMHETHUECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUUECKOW DHEPTUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIepaTypoid, MEepPBbIN 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIE TMPUHIUIBI JIEHCTBHUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0€30MaCHOr0 MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBaTh MpoOsieMy/3aadyy W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METObI OIICHKU MOTPEUTHOCTEH U3MEPEHUII;

UCCJIeIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIOJIb30BAaHUEM TPSMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKCcHpoOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JI€ TaOJIUIl U TpaUKOB, IeNaTh BEIBOJBI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOmro/1aTh mpaBuia 0€30MacHOr0 Tpy/la P MPOBEJICHUU UCCIIEI0BaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHON
NESTEIBHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJayd C SBHO 3aJaHHONW (PU3NYECKONW MOJIEINbIO,
UCIIOJIb3Ys] (PU3MUYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHaju3a YCIIOBUS
3a/1auyd BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DPU3NYECKUE BEIMYMHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OIICHUBATH
pPeaNbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUYECKON BEITMUMHBI;

peniarhb KaueCTBEHHbIC 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUYHBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHWH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JUISi  TIOMCKAa, CTPYKTYPUPOBAHUSI,
UHTEPNpETallid W  TPEJCTaBlICHUS y4eOHOW ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIlUK, TIOJYYCHHOW W3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS O (M3UKE B TTOBCEIHEBHOM KU3HU
uist  obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJISI COXPAHEHUS 370POBBS U COOIIOJCHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B TPYIIE C BBIIOJIHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO pPaCHpenessiTb OO0S3aHHOCTH H
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyaIUsiX, aJeKBATHO
OIICHWBATh BKJIQJ KaXJIOTO U3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenus B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MeCTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LEIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJICKTPUYECKUN 3apsif, Jyd CBETa, TOYEUHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pPEUICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: JIIEKTpHUUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAas  MHAYKLMS, JIEWCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
AJIIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJIMHEMHOE pacrpoCTpaHEHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHns, TuPpaKIus U TOIIpU3aLUs
CBeTa, Iucrepcus cBeta, hoTtodniekrpudeckuit a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIONIB3Y (PU3NYECKHUE BEIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FIEKTPUIECKOE HAMPSKEHHE, DIIEKTPUIECKOe
COTPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOTO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATEILHOM KOHTYpE, 3aps/l U Cuja TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuil, ¢GoKycHOe
PAcCCTOSIHUE M ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUIl CMBICT UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYIO BEJIMYHUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIB3Ys
(du3nuecKrue BEIUMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBSA3U ATOMHBIX SjIep, MPH OINHUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJTMYMHAMHU, BBIYUCIIAThH 3HaUeHUE (HU3UUECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (DU3MYECKHME TPOIECChl U SABJICHHS, HUCIOJIb3YS
¢du3nueckre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napajijieIbHOTO COEANMHEHHUS] TMPOBOJAHHMKOB, 3akoH Jlkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETAa, 3aKOHBI TMPEJIOMIJICHHSI CBETa, ypaBHEHUE
Oiinmrerina st GoTodddexTa, 3aKOH COXpPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHHUS
MacCOBOTO YHCJIA, MOCTYyJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CIOBECHYHO (OPMYNIHMpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPKECHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBa€MOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SIBICHUM H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y Y4YeOHOTO DSKCIEPUMEHTA,



cOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHHMS, MPOBOJAUTH OMBIT U
(GopMyITHUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
PE3yNIbTaThl IOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYMH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOMIOIaTh TpaBMiIa OE30MACHOTO TPya IPH MPOBEICHUH HCCIICIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIIeOBATEILCKON U MPOCKTHON
JCATENIPHOCTH  C  WCTOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHhIC 3aJaddl C SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHAM3a YCIOBUS
3aJla4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIWIMHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTL PACUEThl U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYNHBI,

pemiarhb KauyeCTBCHHBIC 3aJ1a9H: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUYHBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCTIONB30BaTh  TNPU  pEIICHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH  JUISI  TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEPIPETalMd ®W  TPEJACTaBICHUS Yy4eOHOW ¥ HAYyYHO-TIOMYJISIPHON
UHPOpMAITMH, TIOJYYCHHOW W3 PAa3MYHBIX HCTOYHHKOB, KPHUTHYCCKU
aHATM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIHIO;

OOBSCHATh TIPHHIIMIIBI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0 HUCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO MHUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PM3UKE B TTOBCEIHEBHOM KU3HU
st obecrieueHus  O6e3omacHOCTM TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PAa0OTy TPYIIIBI, PAlMOHAIBHO PACIPEACIATh O0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBPHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJIeKBaTHO
OIICHMBATh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pPEIICHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HauMeHoBauue KoanuecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®usznKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAY4YHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
3aKoHBI
53 COXPAHCHIS B 6 ) ) bubnunoreka [JOK
' p https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOMH
TEOpUH

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



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

39 OcHOBBI 10 bubnmoreka [JOK
' TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [JOK
' BentectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MepPEeXOIbl
Hroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuorexa [JOK
4.1
UeKTpoCTaTHia 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
47 AJICKTPUUYCCKUN TOK. 1 bubnnoreka [JOK
' Toku B pa3InyuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

11 KIIACC

HauMeHnoBauue KoauuyecTBO 4acos
Ne DJIeKTpPOHHbIe (LM (PpPOBHIe)
o/ | PASACIOB HTeM Beero Konrpoabueie IIpakTnyeckue 06PA30BATEILHBIE PECYPChE
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
M .
s y arHUTHOE T0JIE 1 , BuGmuotexa LIOK
| JIeKTpoMarHHTHaA 11 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
. MexaHn4eckue u 1 BuGmuorexa IJOK
| ICKTpOMArHUTHBIC 9 https://m.edsoo.ru/7f41c97¢c
KoseOaHus
M
- €XaHUYECKHe U 1 Buborexa [JOK
| ICKTpOMAr HUTHBIC 5 https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoteka [IOK
23 Onrexa 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH
OTHOCHUTEJIFHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢



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

Hroro no pazneny 4

Paszgen 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOMU 6 bubmuorexa [JOK
' OITUKHU https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [IOK
4.2 C
TPOCHHE aToMa 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 A
TOMHOE PO > https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU . ! bubnuotexa [HOK
' ¥ acTpOPU3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maromee 4 bu6nuoreka [IOK
. IIOBTOPEHHE https://m.edsoo.ru/7f41¢c97¢c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 63 4 6
YACOB I10 I[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne n/m Tema ypoka Kosm4yectBo | KoHTponbHa | JlTaGopaTopH
4acoB A paboTa asl pabora

1 ®usnka — Hayka o npupone. Hayunsie MeToAbI TO3HAHUS

OKPY’KaroILEro Mupa !
) Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI

MHpa, B IPAKTUYECKOH ACSATEIBHOCTHU JTHOAEH !
3 Mexannueckoe nBukeHre. OTHOCUTEIBHOCTh MEXAHUUECKOTO

nerkeHus. [lepemenienue, CKOpoCTb, yCKOPEHHE !
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKCHUE 1
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUs 1
7 Kpuonuneiinoe nuxenue. [IBuxeHne MaTepUaIbHON TOUKH 110

OKPYKHOCTH !
g [IpuHnun otHOCcUTENnbHOCTH ['anmunes. HepiuanbHble CHCTEMBI OTCUYETA.

[TepBslii 3ak0H HproTOHA I
9 Macca Tena. Cuna. [Ipunnun cyneprno3uiuu cui. Bropoit 3akon

HeroTona st MaTepuanbHOW TOUKU I
10 Tpertnii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1
1 3akoH BceMupHoOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas

CKOPOCTb 1
12 Cwuita ynpyrocru. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koadpduument tpenus. Cuna conpoTHUBIECHUS IPU

JBAKEHUH TeJa B )KUIKOCTH WJIN ra3e !




[TocTynarenpHOE U BpaIlaTeIbHOE IBIKEHHE a0OCOIIOTHO TBEPIOTO TENA.

14 .
MowmeHT cuibl. [lieuo cumbl. YcinoBust paBHOBECUS TBEPAOTO TENA

15 Nmnynbsc maTepralibHOM TOUKHU, CUCTEMbI MaTEPUATIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs UMITyjbca. PeakTuBHOE JBUKEHME

16 Pa6ota u mourHoCTh cuitbl. Kunetnueckas sHeprusi MaTepuanbHONR
ToukH. TeopeMa 00 U3MEHEHUN KUHETHUECKON SHEPTUU
[TorenuumaneHas sHeprus. [loTeHunanpHas sHEpPrus ynpyro

17 nedopMupoBaHHOI npykuHbL. [loTeHnnanpHas SHeprus Tena BOIU3u
MMOBEPXHOCTU 3eMIIN
[ToTenuuanpHble U HEMOTEHIMANIbHBIE CUJIbL. CBSI3b Pa0OTHI

18 HEMOTEHUUAIbHBIX CUJI C ”3MEHEHHEM MEXaHUYECKOU SHEPTHH CUCTEMBbI
TeJl. 3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPIUU
JlaboparopHas pabora «/ccienoBanue CB3M pabOThI CHIIBI C

19 M3MEHEHUEM MEXaHUYECKOM YHEPTUU Teja Ha PUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa)

20 KonTponbhas padora no teme «KunemaTtuka. JlnuHamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE

)1 OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Bbpoynosckoe nBuxenue. udpdysus

” XapakTep ABMKEHUS U B3aUMOJCHCTBUS YacTHI] BelecTBa. Moaenu
CTPOCHUS TA30B, KUJIKOCTEH U TBEPABIX TEI

23 Macca monekyin. KonuuectBo BemectBa. [loctosinnast ABoraapo

4 TennmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcus

25 Wneanphbiii raz B MKT. OcnoBroe ypaBaenne MKT




AOGcomoTHas TeMIIepaTypa Kak Mepa CpelHell KHHETHYECKOH SHeprun

26 . 1

JBHKEHUS MOJIEKYJI. Y paBHeHHe MeHeneeBa-Kianelipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 1
)3 JIaGoparopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXLY

napaMeTpamMH COCTOSIHUSL Pa3peKEHHOTr0 ra3a !
29 M3onpoueccs! B U1€aJIbHOM I'a3e U UX rpadruecKoe npecTaBIeHne 1

BHyTpeHHss sHEprusi TEpMOAUHAMUYECKON CUCTEMBI U CLIOCOOBI €€
30 n3MeHenus. KonnuectBo TemnoTel U pabora. BHyTpeHHss sHeprus 1

0JIHOATOMHOT'0 HUJICAIbHOT'O Ta3a
31 Buns! Tenonepenaun 1
1 VY nenpHas TEMI0EMKOCTb BelecTBa. KoanuecTBo TemaoTel npu

Teruionepenaye. AnuabaTHslil polecc !
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHUE K N30IPOLECCAM 1
34 Heob6patumocts nporieccoB B mpupoje. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Ipunnun nevicteus u K111 TemioBoit MammHsel 1
36 Hukn Kapno u ero KIT{ 1
37 DKoJoru4eckue npoOaeMbl TEMIIO3HEPTETUKH 1
18 O6o06maromuit ypok «MonekyinspHas ¢puzuka. OCHOBbBI

TEPMOJUHAMUKI !
39 Konrtponsnas padora no reme «MonexyssipHas Gpusuka. OCHOBbI

TEPMOANHAMUKI !
40 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue u KuneHue 1
41 AOGCoIOTHAsI 1 OTHOCUTEJbHAS BIAXXHOCTH BO3yXa. HackImennsii map 1
42 Tsépnoe teno. Kpucrammmueckue u amopduble Tena. AHU30TPONHS 1




CBOMCTB KpucTaioB. JKujkue kpuctayibsl. CoBpeMEHHbIE MaTEpHUAIIb

IInaBneHue n KpucTaJluin3anus. y,I[eJ'IBHaH TCIIJIOTA ITJIaBJICHU .

43 Cybnumarust

44 YpaBHEHHE TEIJIOBOTO OajlaHca

45 DnekTpu3anus Tei. DIeKTpUuuecKuil 3aps. [IBa Buaa s3neKTpuIecKux
3aps/10B

46 [IpoBOAHMKH, AUAIEKTPUKH U TOTYIIPOBOAHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa

47 B3aunmopeiictBue 3apanoB. 3akoH Kynona. ToueuHslil aneKTpuyecKkuii
3apsn

43 HanpsixénnocTs anekTpuueckoro nods. [IpuHiun cyneprno3unuun
3IIEKTpUYECKUX noyie. JIMHUM HanpsKEHHOCTH

49 PaGora cun sanextpoctaruueckoro nois. [Torennuan. Paznoctsb
MOTEHI[MAJIOB

50 [IpoBOTHUKHN U AUDIIEKTPUKHU B AIEKTPOCTATUYECKOM TIOJIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

51 OnektpoémkocTh. KoHnmencarop

57 DIEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. DHEPIHsl 3apsSyKEHHOTO
KOH/JIEHCAaTopa

53 Pemrenue 3amau . 1€KTPOEMKOCTh. DHEPI U 3apSKEHHOTO
KOHJIEHCATOopA.
[TpuHtMn nefcTBUS U MPUMEHEHNE KOHIEHCATOPOB, KOMMPOBATHLHOTO

54 armapara, CTpyHHOIro IpruHTEpa. DJIEKTPOCTaTUYECKAs 3allHTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB

55 DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0 CyIecTBOBaHMs. [[0CTOSTHHBIN TOK.




Cuia Toka. Hanpsixenue. Conportusiienue. 3akoH Oma i yyacTka
nenu

HOCHCHOB&TCHBHOC, napajieJibHOC, CMCIIAHHOC COCIUHCHHNC

56 poBoAHUKOB. JlaboparopHas pabota «3y4ueHrne CMENIaHHOTO
COEIUHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTH AJIEKTpUYECcKOro Toka. 3akoH Jxoyis-JIeHia
3akoH OMa /715 TOJTHOM (3aMKHYTOM) anekTpuieckoi nenu. Koporkoe

58 3ambikanue. JlabopatopHas pabora «M3mepenue 3/1C nuctounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

59 DNEeKTpOHHAs TPOBOJAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAIJIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTh

60 DnexTpuuecKkuid Tk B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB

61 [TonynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs! TPOBOAUMOCTD.
CgoiicTBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI

6 DNEKTpUUYECKU TOK B paCTBOpPAxX M pacilaBax dJIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALUS. DIEKTPOIIN3

63 OnexTpuuecKkuii ToK B razax. CaMOCTOSATENBHBIN U HECAMOCTOS TENIBHBII
pas3psa. Monnus. [1nazma

64 DnexTpuueckre NpuOOphl U YCTPOUCTBA U UX MTPAKTUUECKOE
npuMenenue. [IpaBuna TeXHUKH 6€301MacHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

66 KonrtponbHas pabora no teme «nektpoctatuka. [locTossHHbII
NEKTPUYECKUH TOK. TOKM B pa3IN4HbIX Cpelax»

67 PezepBHblit ypok. KonTposbnas paboTa o teme "DnekTpoguHaMuka'

68 PeseprubIiil ypok. O6o6maromnuii ypok mo remam 10 kiacca




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoaunuecTtBoO
JacoB

KoHTponbHas
paborta

Na6opaTopHa
A paboTa

IlocTosiHHBIE MAarHUTHI U UX B3aUMOJeHUCTBHE. MaruuTHOE MHOJIE.
Bektop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW UHAYKIUU

MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT Dpcrena.
B3anMozeincTere poBOIHUKOB C TOKOM

Ha6opaT0pHa;1 pa60Ta ((HSy‘leHI/Ie MAaravMTHOTI'O ITOJIA KaTylIKHU C
TOKOM»

HeﬁCTBHe MAarduMTHOTO IIOJIA Ha ITPOBOAHHUK C TOKOM. Cuia
AMnepa. Hccnenosanue HeﬁCTBHH IIOCTOAHHOI'O MarouTa Ha
paMKy € TOKOM

JlelicTBMEe MarHUTHOTO TOJISI HA JBHXKYILIYIOCS 3apSKEHHYIO
gactuny. Cuna Jlopenia. Pabora cuinel Jlopenna

DnekTpoMarHuTHast MHAYKIHS. [IoTOk BeKkTOopa MarHUTHOU
uaaykiud. DJC uHAyKIIU. 3aKOH JIeKTPOMArHUTHON WHIYKITUU
®dapanes

JlabopaTtopHas pabota «MccnenoBanue siBJIeHUS
BHGKTpOMaFHHTHOﬁ HUHIOYKIOUW

NunykTtuBHOCTD. SIBNeHne camounaykuuu. IJ{C caMOMHAYKIINH.
DHeprusi MarHUTHOTO TOJISl KATYIIIKUA C TOKOM. DJIEeKTPOMarHUTHOE
noJie

TexHnuueckue YCTPOﬁCTBa " UX IMPUMCHCHUC: ITIOCTOAHHBIC
MAarHuThl, 3JICKTPOMArHUTBI, SJICKTPOABUTATCIIb, YCKOPHUTCIINU
OJICMCHTAPHBIX 4aCTULl, MTHAYKIWOHHAA I1€Yb




10

Oo6o06maromuit ypok «MarHuTHoe nose. DIeKTpoMarHuTHast
AHIYKLAS

11

KonrtponsHas padora no reme «MarHuTHOE T0JIe.
OneKTpOMarHuTHas MHIYKLHS

12

CBoOosHbIe MexaHnueckue koaedanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE TaPMOHMUYECKUX KOJICOaHUH.
[IpeBpanienue 3aeprun

13

JIaboparopHas padota «lccnegoBanue 3aBUCUMOCTH IIEPUOJIA
MaJbIX KoJieOaHUi Ipy3a Ha HUTHU OT JJIMHBI HUTU M MacChl TPy3a»

14

Konebartenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE
Kose0aHus B UACaTbHOM KOoJeOaTeIbHOM KOHTYpe. AHAIOTHUs
MEX1y MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJ1€ATbHOM
Kosie0aTeabHOM KOHTYpe

16

[Ipencrasnenue o 3aTyxaromux Koiaeobanusx. BeiHyX1eHHBIE
MexaHuueckue konebanus. Pesonanc. BeiHyx1eHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus

17

[lepemennsblit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
MOomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIIEE
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS

18

Tpanchopmarop. IlponsBoacTso, nepenada u norpedaeHue
JIEKTPUUYECKON SJHEPTUN

19

yCTpOfICTBO " MPAKTUYCCKOC ITPUMCHCHUC IJICKTPUICCKOTO
3BOHKaA, reHepaTopa NCPpEMCHHOI'0 TOKa, JIMHUMN QJICKTpOIICpcaavd

20

OKOJIOTUYECKHE PHUCKHU TP TPOU3BOACTBC DJICKTPOIHCPIUU.
KynLTypa HCIIOJIb30BAHUA SJICKTPOSHECPTHUU B MMOBCEIHEBHOM




KHU3HU

MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenusd. [lepuos.

21 CxopocTh pacnpocTpaHeHus U AjinHa BoJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

” 3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa

7 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U cKopocTh. [llkana
3J€KTPOMAarHUTHBIX BOJIH

24 [IpuHUHMIIBI paIuOCBS3U U TENIEBUACHHS. Pa3BUTHE CPEICTB CBA3H.
Pamnonoxanusa

25 KonTponbnast padota «KoneGaHust 1 BOJTHBDY

26 [IpsiMonHEHOE pacpoCTpaHEHUE CBETA B OJJHOPOJHOM cpene.
Toueunslii HICTOUYHUK cBeTa. JIyd cBeTa

7 OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue
n300pakeHH B IUIOCKOM 3epKalie

’g [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPAXKEHHE.
[IpenenbHbIN yroa MOJTHOTO BHYTPEHHETO OTPaKEHUS

79 JlabopaTtopHas pabota «3mepenue nmokazaress IpeIoMICHUs
CTEKJIa»

30 JIunzsl. [loctpoenue nzobpakenuii B mun3ze. @opMyia TOHKON
JIUH3bI. Y BEJMYEHUE JIMH3bI

31 JlaboparopHas pabota «OnpeneneHrne ONTUYEKON CUITBI U
(oKycHOT0 paccoTasHUs COOMPAOIIEH JTHH3BI»

10 Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

JlaboparopHas pabota «HabmoaeHne nucnepcun CBETa




Wutepdepennms ceera. Audpakuus csera. JJudpakunonnas

33 N
pemérka

34 ITonepeunocTs cBETOBBIX BOJH. [lossgpu3anus ceera

35 OnTrueckue mpuOOPHI U YCTPOMCTBA U YCIOBUS UX O€30I1aCHOTO
MIPUMEHEHUS

36 ['paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTynaTsl
CHEeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€eYIEHUE BPEMEHH U
COKpAIIEHHE JUIUHbI

n DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON yacTullbl. CBSI3b MaCCHI C
SHEPTUEH U UMITYJILCOM. DHEPTHUS MOKOS

39 KonTponbnas padota «Ontuka. OCHOBBI CHIELIMATEHON TeOpUn
OTHOCUTEIIbHOCTH

40 ®otonbl. opmyna [Inanka. DHeprus 1 UMIyabC GoToHa

41 OTtkpsiTuE U uccaenoBanue pororpdexra. OnbiTel A. I
CroneroBa

4 3akonbl potorddekra. YpaBHeHHUE DUHIITECHHA TSI
dbotorddekra. «KpacHas rpanuia» hotoddpdexra

43 Hasnenue cBera. Onwithel [1. H. JIeObeneBa. Xumuueckoe aelicTBUe
cBeTa

44 TexHnueckue ycTpocTBa U NPAKTUYECKOE TPUMEHEHHE:
(dboTodrMeMeHT, POTOAATYHK, COTHEUHAs: OaTapesi, CBeTOAUO/

45 Pemenue 3agad mo teMe «D1€MEHTHI KBAHTOBOU OITHUKH

46 Mopenb atoma Tomcona. OnbiTel Pesepdopia mo paccessHuro o-

YacCTHII. HnaHeTapHasI MOJ€CJIb aTOMAa




47

IToctynater bopa

48

W3nydenue u nornouieHue (GOTOHOB MU NEPEXOE aToMa ¢
OJIHOT'O YPOBHsI DHEPIUU Ha APYyroi. Buael crieKTpoB

49

BonHoBbie cBoiicTBa yactull. Bonusl ae bpoiinsa. KopnyckynspHo-
BOJIHOBOI1 tyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE

50

OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pezepdopaa no
OTIpEICTICHUIO COCTaBa PAIMOAKTUBHOTO U3ITY4YCHUS

51

CaoiicTBa anb(da-, 6era-, ramMmma-u3nydeHus. Biusaue
paI[I/IOaKTI/IBHOCTI/I Ha JKX1UBBIC OpFaHI/I3MI)I

52

OTkpeITHE IPOTOHA U HEWTpoHA. M30TOmBI. ANba-pacma,.
DNEeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnaj. ["amma-u3nydenue

53

OHeprus cBA3M HYKJIOHOB B sipe. SInepHblie peakuuu. SnepHslii
peaxtop. IIpobaembl, nepCcreKTUBBL, FKOJOTMYECKUE ACTIEKThI
SIIEPHOM YHEPTETUKH

54

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA. MeTobI
HaAOJIOACHUS M PETUCTPALIMM JIEMEHTAapHbIX YacTull. Kpyrisiii
ctoi «PyHJaMEHTANIbHBIE B3aUMOJAEHCTBUA. EqUHCTBO
(u3nuecKoil KapTUHBI MUPay

55

Ortanbl pazBuThs actpoHoMud. [Ipuknannoe u
MHPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMUU. Bua 3BE31HOTO HEba.
Co3sBe3us, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE JIBUKEHUE.
CorHeuHast cucremMa

56

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHila u
3BE3

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIaBHON
MocJe10BaTeNbHOCTH. BHYTpeHHee cTpoeHHe 3BE3 .




COBpeMeHHBIe HpeILCTaBJICHI/HI (0] HpOI/ICXO)KI[eHI/II/I M 3BOJIFOINHA
ConHma u 3BE311

Muneunsiii [1yte — Hama 'anaktuka. Ilonoxenue u 1BUKEHHE

58 Connua B I'anaktuke. ["anaktuku. YEpHble ABIPHI B spax
raJlaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bosibioro B3psiBa.
PenukToBoe n3nydenue. MeraranakTuka

60 Hepemennsie mpo6iieMbl aCTPOHOMUHT

61 KonrtponbHas pabota «1€MEHTHI aCTPOHOMHH U aCTPOPUIUKI»
O6o0maromuii ypok. Poib ¢pu3uku u acTpoHOMUU B

62 SKOHOMMYECCKOH, TEXHOJIOTMYECKOM, COITUAIIBHON 1 STHYECKOMN
cdepax AesITeTbHOCTH YEJI0BEKA

63 O6o06maromuii ypok. Poib u MecTo pu3uku u acTpOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 O6o06maromuit ypok. Poib puznueckoit Teopun B popMUpOBaHUU
NpeJCTaBICHUN 0 (PU3NYECKON KapTHHE MUPa
O6o0maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MHUpa B 0011eM

65 Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTaBICHUHN O
pupoje

66 Pe3epBHbIil ypok. MarHuTHOE moJIe. DNEKTPOMarHuTHas
WHTYKITHS

67 PezepBHblil ypok. Ontuka. OCHOBBI ClIELIMATBHON TEOPUHU
OTHOCHUTEIIEHOCTH

68 Pezepublii ypok. KBanToBas pusmka. D1eMeHTbl aCTPOHOMHUH U

acTpopU3UKH




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.J1., bByxosueB b.b., Coukuit H.H..; mox
penakmueit [lapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«IIpocBenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Hapyrua B.M.; oz
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeabcTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://m.edsoo.ru/7f416194
https://lesson.edu.ru/

https://class-fizika.narod.ru/






