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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpEeIHET0 001Iero 0opa3zoBanus
pa3paboTaHa Ha OCHOBE HOJIOXKEHHUN U TPeOOBAHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpeactaBieHHbIX B DT'OC COO, a Takxke ¢ ya€ToM deaepaibHOR
paboueii mporpaMMbl BOCIIMTAHHS ¥ KOHIENIIMN TperojaBanus yaeOHoro npenmera «dusnkay B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanum, peaqu3yonnx OCHOBHBIE
o0Opa3oBaTesbHbIC IPOTPAMMBI.

Coneprxanue mporpamMMmel 1o (PU3MKE HAPABICHO Ha (POPMHUPOBAHHUE €CTECTBEHHO-HAYIHOM
KapTUHBI Mupa ooy4aromuxcst 10—-11 xkiaccoB npu oOyueHnH ux pu3nke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/EATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke cooTBeTCTBYET TpeOOBAHUAM
OI'OC COO k muiaHupyeMbIM JTUYHOCTHBIM, IPEMETHBIM U METAINIPEIMETHBIM pe3yJIbTaTaM
oOyueHus, a TAK)KE yYUTHIBAET HEOOXOJUMOCTD peaTu3allii MEXIPEAMETHBIX CBA3EH PU3UKHU C
€CTECTBEHHO-HAY4YHbIMU y4eOHBIMH NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LIEIHN U3Y4YEHUS
(hM3UKH Ha YPOBHE CpeHEro ooiiero o0pa3oBanus, IIIaHUPYEMBbIE pe3yIbTaThl OCBOCHHS Kypca
(U3HKY: INYHOCTHBIE, METANPEMETHBIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma o ¢pu3uKe BKIIOYAET:

® IJIaHUpYyEeMbIE PE3YyIbTaThl OCBOEHUS Kypca GU3HNKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3nKay Mo rojaM o0ydeHusl.

dusnka Kak Hayka 0 HanboJiee 00X 3aKOHAX MTPUPO/IBI, BHICTYIAsI B KAUeCTBE Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBII BKJIa/l B CUCTEMY 3HAHUI 00 OKpYXKaIoLIeEM MUDE.
HIkoyBbHBINH KypC (PU3MKH — CUCTEMOOOPa3yIOIIMA I €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIOKAT B OCHOBE IPOLIECCOB U SIBIECHUH, H3y4aeMbIX XUMUEH,
ounosorueit, pusnueckoi reorpadueit u actpoHomueit. Mcnosib30BaHne M aKTUBHOE TPUMEHEHUE
(hbM3UYECKUX 3HAHUN OTIPEIeTIsIeT XapaKTep U Pa3BUTHE pa3HOOOPAa3HBIX TEXHOJIOTHM B cepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, MTOJIy4eHUs] HOBBIX MaTEpHAIOB C 3aJJAHHBIMU
cBoiicTBamMu U Apyrux. M3ydyenue Gpu3nky BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO -
Hay4YHOM KapTUHBI MHpa 00ydaromuxcs, B GopMupoBaHUE YMEHUH IPUMEHATh HAyYHbIH METOJ
MO3HAHUSA IPU BBIIIOJHEHUH UMH y4eOHBIX MCCIIEJOBaHUH.

B ocHoBY Kypca Gpu3MKH U1l ypOBHSI CpelHEro ooO1iero 00pa3oBaHus MOJI0XKEH Pl UICH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH Kype ABISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepHall U3 BCeX pa3eioB (PU3MKH, BKIIOYAET KaK BOIIPOCH! KIIACCHYECKOM, TaK U
COBpEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOoTBETCTBHH ¢ Hell MaTtepHall Kypca GU3UKH 00beIMHEH BOKPYT
¢u3nueckux teopuil. Benymum B kypce siBisiercs GopMupoBaHHE IPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U TOJIE.

Hoes ecymanumapuzayuu. E€ peanuzanus npemnosiaraeT UCIOIb30BaHUE T'YMaHUTAPHOTO
NoTeHIMana GU3NUECKO HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHsL (PU3HUKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gpusnku npesmnonaraeT 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPHIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonozuzayuu peanusyercs NoCcpeICTBOM BBEIECHUS 2JIEMEHTOB COIEPKaHMs,
MOCBSIIEHHBIX KOJOTMUECKUM MPpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKkKe 00CYKIeHHS TPOOIeM pallMOHAILHOTO TPUPOAOTIOIL30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH 3JIEeMEHTaMH Kypca (GU3UKH Ha YPOBHE CpEIHEro o0I1ero oopa3oBaHus
SABIISIOTCS (pU3MUECKUe TeopuH ((GopMUpPOBaHKE TIPEACTABICHUH O CTPYKTYpE MOCTPOCHHUS
¢bu3nyeckoit Teopun, posu GyHIAMEHTATBHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IPUPO/IC, TPAHUIIAX TIPUMEHIUMOCTH TEOPHIA, JIsl OIIMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U IIPOLIECCOB).



CucTeMHO- IS TeTbHOCTHBIN MOAX0] B Kypce (PH3UKU pealin3yeTcsi IPexk/ie BCero 3a CUET
OpraHu3aIuK SKCIEPUMEHTAIBHOMN esTenbHOCTH 00yyaromuxcs. s 6a30Boro ypoBHs Kypca
(U3UKH — 3TO UCTIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOPHBIX PadOT, KOTOPBIE B IPOTrpaMMe 10 GU3HKe 0ObEANHEHBI B OOIIUIT CIMCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. Briaenenne B ykazaHHOM MepevHe J1a00paToOpHBIX padoT,
MIPOBOJIUMBIX JUIsSl KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTEIBLHOTO IMpolecca
UCXO0J1s U3 0COOEHHOCTEH TUTAHNPOBAHMS U OCHAIeHHs KaOuHeTa ¢pusuku. [Ipu sTom
o0ecrieynBaeTCs OBJIAICHUE 00YYAIOIIUMUCS YMEHHUSIMHA TTPOBOIUTH KOCBEHHBIE U3MEPEHUS,
WCCIICIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIIMYMH U TIOCTAHOBKY OIBITOB II0 MPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonbmoe BHUMaHWE yenseTcsl peIeHNI0 PacYETHRIX M Ka4eCTBEHHBIX 3a1a4. [lpu atom s
pacu€THBIX 3324 MPUOPUTETOM SIBJISIFOTCS 33J]aUM C SIBHO 3aJJaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJISIONINE IPUMEHSTh N3yICHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca, Tak
Y MHTETpUPYS 3HAHUS U3 Pa3HBIX pa3aesioB. [l KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISTFOTCS
3aJjaHns Ha OOBSCHEHHE POTEKaHUsT (PU3NIECKUX SIBIICHUH U MPOILIECCOB B OKPYXKAFOIIEH JKHU3HH,
TpeOyromre BpIoopa GU3NIECKON MOICIH TSl CUTYalliy TIPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cootBerctBHm ¢ TpeboBanusiMu @I'OC COO k MaTtepuaibHO-TEXHUUECKOMY 00€CIIeUeHHUT0
y4eOHOTO mporiecca 6a30BbIi YpOBEHB Kypca (PH3UKHK HA YPOBHE CpPEeIHETO 00IIero oOpa3oBaHms
JOJDKEH M3Y9aThCs B YCIIOBUSX MIPEIMETHOTO KaOMHeTa (PH3UKHU HITH B YCIIOBUSIX HHTETPUPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kabuHeTe Gu3uKu JOIHKHO OBITh
HeoOxo1uMoe 1abopaTopHOe 000pYI0BaHHE [Tl BHITIOJHEHUS YKa3aHHBIX B POTrpaMMe 1o pu3nKe
YUYEHUYECKUX MPAKTHUYECKUX PadOT U JEMOHCTPAIIMOHHOE 000PYI0BaHNUE.
JlemoHcTpalmoHHOE 0060pynoBaHue (OPMUPYETCSI B COOTBETCTBUM C IPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00eCcTIeYnBaeT MOCTAHOBKY MEPEUUCIICHHBIX B IPOTrPaMMe 0
(bu3MKe KIIOYEBBIX JEMOHCTPAIIU ISl HCCIIeI0BaHUS U3YUaeMBIX SIBJICHHUM U MTPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGopaTopHoe 000pya0BaHUE TSl YICHHYECKUX MPAKTHIYECKUX padoT GOpMUPYETCS B BUJIE
TEMaTHYEeCKHX KOMIUIEKTOB U oOecrieunBaeTcs B pacuéTe 0JJHOr0 KOMIUIEKTa Ha ABYX O0yYaroIIXcs.
Temarnueckre KOMIUIEKTBI JIAOOPATOPHOTO 000PYAOBAHUS IOJKHBI OBITH IOCTPOEHBI HA
KOMILJIEKCHOM HCII0JIb30BAHUN aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIe HU(DPOBBIX Ja00PaTOPU.
OCHOBHBIMH IEJISIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:
e (opmupoBaHue UHTEpECA U CTPEMIICHUS 00YUAIOUINXCS K HAYYHOMY U3YYEHHUIO IPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BHUTHE NPEJCTABICHUN O HAYYHOM METOJIC MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUS] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE YMEHHUH OOBSICHSTD SBJICHUS C UCIIOJIB30BAaHUEM (PU3UUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUI O POJIM (PU3UKH TS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHH.
JlocTiKeHHe ITHX 1ieiei o0ecreuynBaeTcs pelieHueM ciaeIyoiX 3a1a4 B POLecce N3y4eHHsI
Kypca (pU3MKK HA YPOBHE CpeIHEro oOIero o0pa3oBaHus:
e npuoOpeTeHue CUCTEMbI 3HAHUH 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (DPU3UKY, HJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHHUI MPUMEHATh TEOPETHUECKUE 3HAHUS sl 0OBACHEHUS (PU3NIECKUX
SIBJICHUW B TIPUPOJIE U JUTSI IPUHSATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEHHE CIIOCOOOB peIIeHHsI Pa3IMYHBIX 33]a4 C SIBHO 33/IaHHON (PH3UYECKON MOJIENbIO,
3aja4, MoApa3yMeBaIOIINX CAMOCTOSATENIFHOE CO3/laHne (PU3NIECKON MOIEIH, aIeKBaTHOU
YCJIOBHSIM 33J1a4H;

® TOHMMaHHE (PU3NYECKUX OCHOB U MPHUHILIUIIOB JEHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJIAJICHHUE METOJIAMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS M MTPOBEACHUS (PH3UICCKUX
HKCTIEPUMEHTOB, aHAJIN3a U HHTEPIIPETAIUHN WH(HOPMAILINN, ONIPEICIICHHS JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTaTa;

® CO3/aHUE YCIOBHM ISl pPa3BUTHUSI YMEHHI MTPOEKTHO-MCCIIEIOBATEIBCKON, TBOPUECKON
JeSITEITbHOCTH.

Ha usydyenue ¢uszuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO 00IIEro 0O0pa3oBaHMs
otBoautcs 136 yacoB: B 10 kitacce — 68 yacos (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemsliii B mporpamMme 1o Gpu3ukKe nepeueHs 1a00paTOpHbIX U MPAKTUYECKUX paboT
SBIISICTCSI PEKOMEHI0BAaHHBIM, YIUTENb JIENAET BHIOODP MPOBEACHUS JIA0OPATOPHBIX pabOT M OMBITOB C
y4€TOM MHAUBUYyaTbHBIX OCOOCHHOCTEHN 00yJartomuXxcsl.



COJEP/KAHUE OBYYEHUA

10 KJIACC
Pazjnen 1. ®usnka u MeTOAbl HAYYHOT0 MO3HAHUS

®dusuka — Hayka o npupoje. Haydnsle MeTo1bl MO3HAHUA OKpYXkKarolero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pru3nyecKkux siBIeHUH 1 nporieccoB. Hayunsie runoressl. duznyeckue
3aKOHBI ¥ TCOPUH. | paHHIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponb 1 MecTo (puznku B GOpMHPOBAHNU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B
MPAKTUYECKOU JACSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKeHusA. Cuctema
otcuéra. Tpaekropus.

[Tepemenienne, CKOPOCTh (CPEeHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, UX TPOEKIIMKM HA OCH CUCTEMbI KOOpAUHAT. CJI0KEHHE IEPEMEILICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. |'padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MAaTEPUATLHON TOYKHA OT BPEMEHHU.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneitHoe aBmxeHue. [[BrmkeHne MaTepraibHON TOUYKHU MO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAsI CKOPOCTh. [lepuoa n
yacTtoTa oOpaieHus. LleHTpocTpeMHuTeNnbHOE YCKOPEHUE.

TexHnueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CIUIOMETP, ABMKECHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOIB30BaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOoLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY MYTAMH, IPOMJCHHBIMU TEJIOM 3a
MIOCJIEI0BATEIIbHBIE PABHBIE IPOMEXYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHUH C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunaiun otHocuTensHOCTH ['anunes. [lepseiil 3akoH HeroToHa. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca rena. Cuina. [Ipunnun cynepnosunmu cui. Bropoi 3akon HeroTona s
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoJibxkeHus, kaueHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJIKOCTU UJIH rase.

[TocTynarensHOE ¥ BpalarenbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tela.



MOoMEHT cuiibl OTHOCUTENBHO OCH BpateHus. [linedo cunbl. YcinoBust paBHOBECHS
TBEPIOTO TEJA.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHNUE: OAIUITHUKY, IBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

Wsmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocTts. Bec Tena npu yCKOPEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnosust paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuii paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BpPAILEHUSI.

Tema 3. 3akonbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepuanbHON TOUKHU (Tea), CUCTEMBI MaTepUalbHBIX TOYEK. IMITylIbC CHITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3MEHEHHH KHHETHYECKO i
SHEPrHUH.

[TorenumansHas sHeprus. [loTeHnnanpHas SHEPTHUS yIpyro neGopMUpPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3M NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHbIe U HEMOTEHIUAIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMATBLHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPrUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHnne abCoIOTHO HEYNPYroTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYEeCKOW SHEPIuu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekynsipHasi pM3MKa M TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOI MeopUul

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPUH U UX ONBITHOE 000CHOBAHUE.
BbpoynoBckoe nBuxenue. uddysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHIL
BellecTBa. Moienu CTpOeHuUs Ta30B, KUAKOCTEH U TBEPABIX Tel U 00BSICHEHNE CBONCTB
BEIIECTBA HA OCHOBE ATUX Mojeinei. Macca u pazmepsl MoJiekyi. KoinuecTBo BenecTsa.
IlocTosiHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIIIPHO-KUHETUUECKOW TEOPUHU
uaeanbHOTo raza. AGCOJIOTHAs TeMIIepaTypa Kak Mepa cpeiHeil KHHETUYECKOH SHEpTUH
TEIUIOBOTO ABMKEHUs yacTul rasza. [llkana remneparyp KenbBuHa. I'a30Bble 3aKOHBI.



VYpasuenue MenneneeBa—Knaneiipona. 3akon [lansTona. M3ompoiieccsl B uieaaibHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe npencraBieHre H30MPOLIECCOB: U30TEpMa,
M30Xopa, n3obapa.

Texaudeckue yCTpONUCTBA M MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpadru MOJICKYJT
OPraHU4YEeCKUX COCTMHECHUMN.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepna.

OMBITHI, TOKA3BIBAIOIIUE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOCHCTBUA.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre Macchl BO3/lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEPEHU 00bEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHyTpeHHsIsI SJHEprusl TEPMOIMHAMUYECKON CHCTEMBI U
criocoObI e€ m3MeHnenus. KommyecTBo TeioTel U pabota. BHyTpeHHSs1 SHEPTHSI 0 THOATOMHOTO
UJIeTbHOTO Ta3a. Buasl Termonepenayu: TEMIONPOBOHOCTh, KOHBEKITUS, U3ITydeHre. Y JeTbHAs
TEII0EMKOCTh BemiecTBa. KonruecTBo TEmIoThl pU TEIIonepeiaye.

[Tonsatue 06 annabaTHOM Tiporiecce. [lepBriii 3akoH TepMoanHaMuku. [IpumeHeHne
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuky. HeoOpaTuMOCTh TPOIIECCOB B IPUPOJIE.

Tennossie MamuHbl. [I[puHIAB ASHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBaHus JHEPTUHU B
TeIIOBbIX MamrHax. KoadduuueHt nmoie3noro aeicTeus ternoBoit Mammabl. [{ukn Kapro u
ero Kod(PHUITMEHT T0JIE3HOTO ACUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIOIHEPTE€TUKH.

TexHuueckne ycTpoiucTBa U MPAKTUUECKOE IPUMEHEHHE: ABUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEeHHEH SHEPrUn Teja MPHU COBEPILIEHUU pabOThI: BHUIET IPOOKU U3
OYTBIJIKM MO ICCTBUEM CKATOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AGCOMIOTHAS U
OTHOCHUTEIbHAs BJIAXKHOCTH Bo3/yXa. HachlleHHbIi map. Y ienbHas TemioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHH30TPOIHS CBONCTB KPUCTAIUIOB.
Kunkue kpuctaisl. CoBpeMeHHbIe MaTepualsl. [InaBnenue u kpucramiuzanus. Y AeabHas
TeruioTa miasneHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJTYyYEHUs COBPEMEHHBIX MaTEPUAJIOB, B TOM YHUCIIE
HaHOMAaTepHUaAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.



Kunenue npu NoOHU>KEHHOM JaBJICHUHU.

CriocoObl I3MEpPEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v IUIaBICHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 0OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHnamMuka

Tema 1. Inekmpocmamuka

DnexTpusaius Tej. JNeKTpudeckuil 3apsia. J(Ba Buaa 3JeKTPUUECKUX 3apsiiOB.
[IpoBOAHUKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BsaumopneiictBue 3apsioB. 3akoH Kynona. ToueuyHbli 35IeKTpUUECKUNA 3apsil.
Dnektpuyeckoe nose. Hanpsok€HHOCTE anekTpudeckoro mojst. [IpuHimn cynepno3unuu
ANEKTPUUECKUX MoJiel. JIMHIN HanpsKEHHOCTH AJIEKTPUUECKOTO TOJIS.

PaboTa cun snexrpocraruueckoro mojst. [lorenmuan. PasnocTs moTeHnanos.
[TpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM TToJie. JIudsiekTprudeckast IpoOHUIIAaeMOCTb.

OnexktpoéMkocTh. KoHnmencatop. DeKTpoEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTust
3apsKEHHOTO KOHEHCATOPA.

TexHuueckune ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: IIEKTPOCKOII, DIICKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE HJIEKTPOIIPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHBbIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DeKTpUUYecKoe MoJje 3apsHKEHHBIX Tell.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPa OT IUIOIAAH IJIACTHH,
PacCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 3mekTpo€MKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuynvix cpeoax

DNeKTpUUYECKUN TOK. Y CIOBHS CYIIECTBOBAHUS AIIEKTPHUUECKOTO ToKa. ICTOUHUKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma A7is ygacTka LeTH.

DNEKTPUUECKOE COMPOTUBIIEHHE. Y AETbHOE COTPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, apauIeIbHOE, CMEIIAHHOE COSIUHEHNE POBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOMIHOCTD 3IEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE COMTPOTUBIIEHHE UCTOUYHUKA TOKa. 3akoH OMa Jist
MOJIHOM (3aMKHYTOI1) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAIIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. COOCTBEHHASI U TPUMECHASI TPOBOUMOCTH TIOTYIPOBOTHUKOB.
CgoiictBa p—n-nepexoaa. [TomynmpoBoAHUKOBBEIE IPHOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaXxX M paciuiaBax 3JI€KTPOJUTOB. DIEKTPOIUTHYUECKAS
JUCCOIMAUs. DIEKTPOJIN3.

DNEeKTpUYECKUil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MoHus.
[nazma.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHUKH TOKa, DIIEKTPOHArpeBaTeIbHbIC TPUOOPHI, IEKTPOOCBETUTETHHBIS



npuOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYIIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MIONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMeniaHHO€ COeIMHEHUE POBOIHUKOB.

[IpsiMoe n3mepenue dIEKTPOABIKYIIEN Crilbl. KOpOTKOE 3aMbIKaHME TAIbBAHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJ1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMeaHHOro CoeIMHEHUS pe3UCTOPOB.

N3mepenue 3neKkTpoIBHKYIIEH CHUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHUSI.

Hab6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 ki1acce oCyIiecTBIsSETCS C Y4ETOM
coJiepKaTelbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuule noHamusi, CBI3aHHbBIE C N3YYEHUEM METOJIOB HAYYHOTO MO3HAHMUS:
SIBJICHUE, HAYYHBIN (pakT, TUTOTe3a, PU3NUYECcKas BEIMYNHA, 3aKOH, TEOPHs, HAOIOICHHE,
9KCIIEPUMEHT, MOJCITMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHUH, JIMHEWHAS (QYHKIUSA, TapadoJia,
runep6oa, ux rpaduKy U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLIUN HA OCU
KOOPJAMHAT, CJIOKEHHE BEKTOPOB.

buonocus: mexannueckoe JABMKEHHUE B )KUBOU nipupoie, 1uddysus, ocmoc, TermioooMeH
YKUBBIX OPraHU3MOB (BU/IbI TEILUIONIEPEIAuH, TEINIOBOE PABHOBECHE), SJICKTPUUECKUE SIBJICHMUS B
YKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TeIIOBbIE CBOMCTBA TBEPABIX T, )KUAKOCTEHN U ra30B, FMEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: nmpeodbpazoBaHUe IBIKEHUI C UCIOJIL30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHHKE, MOJIIUITHUKH, UCTI0JIh30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET U JIpYTHE), ABUTaTEIb BHYTPEHHETO CTOpaHUsl, TapoBas TypOuHa, OLITOBOM
XOJIOINIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOyYEHHSI COBPEMEHHBIX MaTEPUAIIOB, B TOM UHUCIIE
HAaHOMATEpHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKasl 3aIUTa, 3a3€MJICHUE
3NIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, 3JEKTPOHArPEBATENIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAHHKA.



11 KJIIACC
Paznen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUThI. B3auMo1eliCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoe moJie.
Bexrop marHuTHOM MHAYKIMH. [IpMHIMI Cyneprno3uui MarHUTHBIX 1ToJIel. JIMNHUY MarHUTHOM
uHaykuu. KapTtrHa nTuHui MarHiTHOM MHTYKITUH OISl IOCTOSIHHBIX MarHUTOB.

MaruauTtHoe 1noJje npoBoJHUKa ¢ TOkoM. KapTuHa JIMHUN MHAYKIMY MAarHUTHOTO MOJIS
JUIMHHOTO MPSMOT0 IPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOT'O IMPOBOIHUKA, KATYIIKU C TOKOM.
OmneiT Dpcrena. B3aumoeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenuia, e€ MoayJib U HanpaBlieHue. [|BrkeHue 3apsyKeHHON YacTUIIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SIBneHue AEeKTPOMAarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIIUH.
DNeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykiuu dapanes.

BuxpeBoe anekrpuieckoe moJie. INeKTPOABIKYILAs Crjla MHIYKIIMK B IIPOBOJIHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHAYKIIUU. DIEKTPOABMKYILAS CUIIA CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, AIEKTPOABUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTHII, HHAYKLIHOHHAS MeYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIHUY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTbD AIEKTPOJBIKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MMOJI KaTYIIKUA C TOKOM.

WccnenoBanue AeicTBUSA MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pazpen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKHE KosleOaHus. ['apMoHndeckue
konebanus. [lepuon, yactoTa, ammntyna u ¢asa konedbanuit. [IpyKuHHBIN MaITHUK.
Matematuueckuii MassTHUK. Y paBHEHHE TapMOHMUYECKUX KoJnebanuil. [IpeBparenue sHepruu
MIPU TapPMOHUYECKUX KOJIEOaHUSX.

Koneb6arenbHblit KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJe0aHHs B U1€AIbHOM
KoJe0aTeIbHOM KOHTYPE. AHAIOTHS MKy MEXaHMUECKUMU U DJIEKTPOMArHUTHBIMU
kosnebanusaMu. Popmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTHU B UACATBHOM KoJie0aTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarolmux KojaeOaHusIX. BoIHy X /1eHHbIE MEXaHUYECKHE KOJIeOaHuU .
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMarHUTHbBIE KOJIEeOaHuUs.

Ilepemennsblii Tok. CHHYCOUJAJIbHBIN IEpEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIITUTYAHOE U AEUCTBYIOIIEE 3HAUEHNUE CUIIbI TOKA U HAIIPSHKEHUS.



Tpanchopmarop. [IponsBoacTBO, Mepenava u MOTPeOICHUE FIMEKTPUISCKON SHEPTUN.
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJCTBE 3eKTposHepruu. KynbTypa ncronb3oBaHus
AJIEKTPO3HEPIUH B NOBCEAHEBHOM )KU3HU.

TexHuueckue ycTponuCTBA U IIPAKTUYECKOE IPUMEHEHUE: JIEKTPUUECKUM 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJsie0aTeIbHOM cucTeMbl (IPYKUHHBIN WM MaTeMaTUYECKUI
MasITHUK).

HaGnronenue 3aryxaromux KojieoaHui.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHHUS.

OcuuorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS! OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocneaoBaTeabHOM COETMHEHUH PE3UCTOPA, KaTYIIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTPOIIepelauH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HccnenoBanue 3aBUCMMOCTH NEPHOa MAJIbIX KOJIEOaHUM I'py3a HA HUTU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B €U U3 MOCIEA0BATEIbHO COEANHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbLE GOTIHbL

MexaHndeckue BOJIHBI, yCI0BUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHus
U anuHa BoJiHbl. [lonepednslie U npoiofibHbIe BOJIHBL. MHTepdepeHuns u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIyYE€HHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMuas
opuenTaius Bektopos E, B, V B anekrpomarHuTHO# BosiHe. CBOMCTBA 37€KTPOMArHUTHBIX
BOJIH: OTpaKE€HUE, MIPEIOMIICHUE, Mospu3anus, Judpakuus, uarepdeperius. CKopocTb
3NEKTPOMAarHUTHBIX BOJIH.

[Ikayia 31eKTpOMarHuTHbIX BOJIH. [I[puMeHeHNe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MYy3bIKaIbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBasl IMarHOCTHKA B TEXHUKE U MEJIMLIMHE, PaJap, paluoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.

HabnroneHue oTpaxkeHHs U NPEJOMIICHHUSI MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 qudpakiui MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIMTYIOM U 4acTOTOM
KoJeOaHuH.

HccnenoBanue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, PETIOMIICHHE,
noJisipu3anus, Audpakuus, nHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeiHOE pacIpoCTpaHEHUE CBETA B OJTHOPOJIHOM Cpefe.
JIyu cBera. TOUYEUYHBII UCTOYHUK CBETA.



OTtpaxenue cBera. 3aKOHbBI OTpakeHuUs cBeta. [locTpoenune n300pakxeHuil B MiIoCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHHS cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHplil yroil oJHOro BHyTPEHHETO
OTpaXKECHHUS.

JHucnepcus cseta. CiioxHbIi cocTaB Oeoro ceera. Ler.

Cobuparomue u paccenBaronue JUH3bL ToHKas mruH3a. POKYCHOE pacCTOSHUE U
OTITUYECKasi CHJIa TOHKOM JnH3bI. [locTpoeHne n3o0paxeHnii B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepennus ceera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS
HaO0JI0/IEeHUS] MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOMN KapTHHE OT JBYX CUH(a3HBIX
KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus csera. {udpakuronHas pemeTka. Y caoBue HaOIt0IeHUS TJIaBHBIX
MaKCHMYMOB IIpH NaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKLUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: OUKH, JIyna, (poToamnmapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, AUPPaKIIMOHHASL
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKeHHE U MperoMiieHre ceeta. OnTuyeckue
puOOPHI.

[TosiHO€ BHYTpEHHEE OoTpakeHue. Moaenb CBETOBOA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue narepdepeHiiuu crera.

Ha6mronenue nudpaknuu cBeta.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue cniekTpa ¢ HOMOMIBIO MPU3MBI.

[Tonyuenue criekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeJoMIICHUS CTEKIIa.

HccnenoBanue cBoiCcTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienUAJILHOM TEOPUHM OTHOCUTEIbHOCTH

['panuIel MpUMEHUMOCTH Ki1accudyeckoil Mexanuku. [locTynarsl cenuanbHoOi Teopun
OTHOCHUTEIIbHOCTH: HUHBAPHUAHTHOCTH MOJIYJIsI CKOPOCTH CBETa B BaKyyMe, IPUHIIMIIT
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILICHUE JJIUHBL.

OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl ¢ PHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs NOKOSL.

Pa3nen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmovi K6AHMOB0U ORMUKU

®otonbl. opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YaCTOTOW. DHEPTUS U UMITYIIbC
¢dorona.

OtkpeiTue u uccnenosanue Gotordpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
¢dororpdexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPakKTUYECKOE MpUMeHeHue: (POTorIeMeHT, (POTOIATIHK,
coJIHeyHast 0aTtapest, CBETOAUOI.



Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.
Ceeroauo.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pe3epdopmaa o paccesauro o -gactuil. [Inanerapaast
mozenb atoMma. [locrynarel bopa. Uznydenune u noriomenne pOTOHOB MPH MEPEX0e aToMa C
OJIHOTO YPOBHSI dHEpruu Ha apyroi. Busasl cnekrpoB. CrieKTp ypOBHEH SHEpruu aroma
BOJIOPOJA.

BounnHoBbie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Iyainu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuyeckue yCTpocTBa U NPAKTUYECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHaIn3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJIHBI J1a3epa.

Habntoienue nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ha6mronenue nuHeHYaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, TOKa3bIBAKOLIUE CI0KHOCTh CTPOEHUS sAapa. OTKpbITHE
paaunoaktuBHOCTH. OnbIThl Pezepdopa no onpenenaeHuo coctaBa paJuoakKTUBHOTO U3JTy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha >KHUBbBIE OPraHU3MBI.

OTtkpeITHE TPOTOHA M HeWTpoHA. HykimoHnHas moiens siapa ['eitzenOepra—BaneHko.
3apsna sapa. MaccoBoe unciio sapa. M30Tormnsbl.

Anbba-pacniag. DNeKTPOHHBINA U IO3UTPOHHBIN OeTa-pacna. ['amma-uznydeHue. 3aKoH
PaZo0aKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenue u cCUHTE3 siep.

SAnepuerit peaktop. TepmosiaepHblii cuaTe3. [IpoOaeMbl M IEPCIIEKTUBEI SACPHON
SHEPreTHKU. JKOJIOTUYECKUE aCIeKThI SEPHOI SHEPTreTUKU.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoi KapTUHBI MHpa.

Texnuyeckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas 6boMoa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pazgen 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKHU

Dtanbl pa3BUTHS acTpoHOMUM. [IpUKiIaHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE

ACTPOHOMHUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKECHUE.

ConHeuHas cuCcTeMa.

Connue. Conneunast akTuBHOCTh. McTtounuk snepruu ConHiia v 3BE€31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMMa «CreKTpaibHbIN KJIacC — CBETUMOCTbY. 3BE3/IbI
IJ1aBHOM IMOCIIEAOBATEIIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEY JIJIs 3BE3] IJ1aBHOM
rocjea0BareNbHOCTU. BHyTpeHHee crpoeHue 38€31. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUU U 3BoJIroIMK COJIHIIA U 3BE3T. DTaMbl )KU3HU 3BE3L.



Muneunsiii [1yts — namia [Manaktuka. [lonoxenue u apmxenue Connua B ['anakruke. Turbl
ranakTuk. Paguoranaktuku u kBasapel. UEpHbIE IbIPBI B s1pax rajgakTHK.

Bcenennas. Paciuupenne Beenennoit. 3akon Xa66na. Pazoeranue ranaktuk. Teopus
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX IPUIIOKEHHUM
JUI OIIPEJIEJIEHUS MI0JIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3/IHS
CeBepHOTo NoyIapus U sipKue 3BE3/IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O06o0maroniee NnOBTOpPeHUE

Ponb ¢pus3uku 1 acTpOHOMUM B SKOHOMUYECKOU, TEXHOJIOTUUECKOU, COITMAIBHON 1
THYECKOH cdepax esTeIbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKHU U aCTPOHOMHUH B
COBPEMEHHOM HayuyHOU KapTUHE MUPA, POJIb (PU3NUECKON TEOPUH B POPMUPOBAHUU
Mpe/ICTaBIeHUH 0 GU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPA B OOIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHUI O IPUPO/IE.

MexnpeamerHblie CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kinacce ocyiiecTBiasieTcs: ¢ yaéTom
coJiepKaTelbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuule noHamus, CBI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O MMO3HAHUS:
SIBJICHUE, HAYYHBIM (pakT, TUTNOTE3a, GU3NUECKas BEIMYUHA, 3aKOH, TEOPHs, HAOII0IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHUH, TPUTOHOMETpUYECKUE (QYHKIMH: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U X
IIPOEKILUH Ha OCU KOOPJHMHAT, CJIOXKEHUE BEKTOPOB, IPOU3BOIHBIE 2JIEMEHTAPHBIX (DYHKIIHIH,
MIPU3HAKY NOJ00US TPEYTOIbHUKOB, OTIPEAEICHNE IUIOLAAN INIOCKUX GUryp U 00BbEMa Tell.

Buonoeus: anekrpuueckue siBICHUS B AKUBOM IPUPOJIE, KOJeOaTeIbHbIE IBUKEHHS B
YKUBOU NPUPOJE, ONTUYECKUE SABJICHUS B )KUBOM NPUPOJE, NEHCTBUE PAAUALINN HA )KUBbBIE
OpraHu3MBl.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsi CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eozpaghus: MarHuTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX Py, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUM.

Texnono2us: TMHAN 3IIEKTPOIIEpENAy, FTEHEPATOP EPEMEHHOTO TOKA, IEKTPOABUTaTElb,
MHAYKIMOHHAs 11e4b, pajap, paAMONpUEMHHUK, TEIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHETI'O OBHIEI'O OBPA30OBAHUSA

OcBoenue yuebHoro npeamera «Dus3nka» Ha ypOBHE CpEAHEr0 00IIero 00pa3oBaHus
(6a30BBI YPOBEHB) JOKHO 00ECTICUUTh JOCTHKEHUE CICTYIONUX TNYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTAaThl OCBOCHUS YIeOHOTO TpeaMeTa «DHU3rKay JOKHBI OTPAKATh
TOTOBHOCTb U CIIOCOOHOCTH 00yJaroImuXcsi PyKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3UIMEH IMIHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPCHHHUX
YOEKICHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIEeCTBa,
paciIupeHue >KU3HEHHOTO OIBITA U OIBITA JEATSIILHOCTH B IMPOIIECCE PEATU3allui OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKOM MO3HUIIMN 00yJaIOMETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEYSCKUX TYMAHUCTHUSCKUX U IEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIIFHOCTh B MHTEpEcaxX IPpaKJaHCKOTO 00IIeCcTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIEHBIMH HHCTUTYTAaMHU B COOTBETCTBHUH C UX
(GYHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JESATEILHOCTH;

2)IaTpUOTHYECKOI0 BOCTIMTAHMS

c(OpMUPOBAHHOCTh POCCUMCKOM I'PpaXkTaHCKON UACHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUUCKHUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3)X1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4)3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
(hu3UYecKoi HayKe;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K pa3IndHbIM cpepam npodeccHoHaIbHON AeATeIbHOCTH, B TOM YHCTIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIIei
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6)3K0JI0r14eCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphI, OCO3HAHHE TJI00ATHLHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciupeHue OmnbITa AesITENFHOCTH HKOJIOTUYECKOI HAPaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7)IeHHOCTH HAY4YHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HaHHE [IEHHOCTU HAyYHOU JESITeNbHOCTH, TOTOBHOCTH B TIpOIlecce N3yueHUs (PU3HKH
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITeNbHOCTh MHIUBUIYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIbTATHI
IHo3naBaTebHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1eCTBUS
ba3oBble joruveckue 1eicTBUsA:

CaMOCTOSITEILHO (OPMYITHPOBATEH M AKTYAIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENIETATh LEH JACSITeIIbHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTheiBaTh TUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIM3a UMCIOIUXCS MaTePHATbHBIX
Y HeMaTepHuaJbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM,
OIIEHUBATh PUCKHU MOCJIECACTBUH ICATEIbHOCTH;

KOOPAMHHUPOBATH U BHITIOJHATH pa0OTY B YCIOBHSIX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITHIMHU U METOIaMU (PU3NYECKON
HayKH;

BJIQJIETh HAaBBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKOM U MPOEKTHOM JCATEIHHOCTH B 00JIaCTH
(hbM3UKH, CTTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY IMTOMCKY METOJIOB PEIICHUS 3a1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIQJIETh BUJIAMHU JIEATETHLHOCTH TIO TTOJTYY€HHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAILMSIX, B TOM YHUCIIE TIPH
CO3/ITaHUHU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

BBISIBJISITH TIPUYHNHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33719y, BBIIBUTATh
TUNOTE3Y €€ pellieHus, HaX0AUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJ€ PEIICHUS 3aJaul Pe3yAbTaThl, KpUTHUECKU
OILICHUBATh UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BaTEIHLHOM JIEATEILHOCTH, B
TOM 4YHCJIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HaBBIKAMHU MOJTy4eHHs] HHPOpMAUU (PU3NIECKOTO COACPKAHUS U3 HCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIECTBIIATH MOUCK, aHAIIN3, CUCTEMATU3AINIO U
MHTEPIPETANI0 HHPOPMAIH Pa3IUYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCII0JIb30BaTh CPe/ICTBA MH(GOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 33/1a4 C COOI0IEHUEM
TpeOOBaHU H)PrOHOMUKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepeskeHusl, TPaBOBHIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MMaCHOCTH;

CO37aBaTh TEKCThI (PUIUYECKOTO COACPIKAHUS B PA3IMUHBIX hopMaTax ¢ y4ETOM
Ha3HaYeHUs] MHPOPMAITUH U [EIeBON ayUTOPUH, BHIOHpAsi OMTUMAJbHYIO (hopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlIH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIIECTBISTH OOIIEHNE Ha YpoKaX (PU3UKHU M BO BHE-YPOUHOU NESATEILHOCTH,

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAallMid U CMSTYaTh KOH(MINKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYAILHON paOOTHI;



BBIOMPATh TEMATHUKY i METOJIbl COBMECTHBIX JACUCTBHIA ¢ yIETOM OOIIUX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4j€Ha KOJUIEKTHBA;

MPUHUMATD 11€JT1 COBMECTHOM JESITeIbHOCTH, OPraHNU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JICUCTBUM, PACIIPEIAEIATh POJIU C YUETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa U KaX/IOTO yYaCTHHKA KOMaH/Ibl B OOIIUI pe3yabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

MpesiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UACH C MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEJCHNUE B Pa3IMUHBIX CUTYalHUsIX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepPcaJibHbIe YUeOHbIE 1eliCTBUA
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYLIECTBIISITh I03HABATEIbHYIO JESATEIBHOCT B 001acTH (PUBUKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs pacU€THBIX U KaueCTBEHHBIX 3ajiay, IUIaH
BBITIOJIHEHUS TIPAKTUUYECKON pabOThI ¢ Y4ETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U NIPEANIOYTCHUM;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

paciupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeIaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO U MPOSIBICHUIO dPYIAUIIUU B 001acTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HaBBIKaMU MIO3HABATENbHOM pedieKCHH KaK OCO3HAHUS COBEPIIAeMbIX JEHCTBUIN
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCIO0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JPYTUX HA OMIMOKH.

B npouiecce 1ocTHXKEHUS TMYHOCTHBIX PE3YABTATOB OCBOCHUS MPOTPaMMBbI IO (PU3HKE TS
YPOBHS CpeIHEro o0Iero 00pazoBaHus y 00y4aroluXcs COBEPIICHCTBYETCS AMOLIMOHAIBHBII
UHTEJUIEKT, Ipeanoaraiomuii chopMUPOBaHHOCTD:

CaMOCO3HAaHU$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHUE,
BUJICTh HAMpPaBIICHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceO€;

CaMOPEryJIMPOBAHMUS, BKIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTD aJanTUPOBATHCS K AMOLIMOHAIBHBIM
WM3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTUBALIUH, BKJIIFOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHUIO LIEIN U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIEHOE COCTOSTHUE APYTHX,
YUUTBIBATh €T0 MPU OCYLIECTBICHUU OOIIEHHUS, CIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHMIO;

COIMANIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3periath KOH(IUKTHL



NPEIMETHBIE PE3YJIbTATHBI

K koniry o0ydenust B 10 Kjacce rnpeMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JEMOHCTPUPOBATH HA MPUMEPaX POJIb U MECTO PU3UKU B (DOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPaA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JIeATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHMIIBI IPUMEHEHUS H3YICHHBIX (PHU3NICCKUX MOJICTICH: MaTepruatbHasI
TOYKa, MHEePIHAIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE TEIIO, HJICATBHBIN Ia3, MOICIH
CTPOEHUS Ta30B, )KUIKOCTSH U TBEPABIX TN, TOUCYHBIN AJIEKTPUUCCKUN 3aps]] IIPU PEIICHUH
buznyecKuX 3a/1a4;

pacrno3HaBaTh GU3NIECCKUEC SBICHUS (TIPOIECCHI) H OOBSICHSATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KHHETUYSCKOW TEOPUHU CTPOCHHSI BEIIECTBA U YJICKTPOJMHAMUKH:
PaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKCHIE, CBOOOIHOE TTaJICHUE Tell,
JBIKEHUE TI0 OKPY>KHOCTH, MHEPIIUS, B3auMoieicTBue Tei, nuddy3us, OpoyHOBCKOE
JBUKCHHE, CTPOCHUE KUIKOCTSH U TBEP/IBIX TEJl, H3MEHEHUE 00bEMA TEJI TP HATPEBAHUN
(OXJTaXKICHUH ), TETIOBOE PAaBHOBECHE, HCITAPEHIE, KOHICHCAIIN S, TUIABJICHUE, KPUCTAJUTH3AIHS,
KHIICHHE, BJIAXKHOCTh BO3]IyXa, IIOBHIIICHHE JABJICHUS Ta3a MPU €r0 HArPEeBaHUH B 3aKPBITOM
cocyjie, CBS3b MKy TTapaMeTpaMH COCTOSIHHSI Ta3a B U30TPOIIECCax, dICKTPU3AIIHS Tel,
B3aMMOJICICTBHE 3apAJI0B;

OTIMCHIBATh MEXaHUIECKOE JBUKCHHE, UCTIONB3Ys (PU3MUECKUE BEITMUNHBI: KOOPINHATA,
MyTh, MIEPEeMEIIEeHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, UMITYJIbC Tejla, KHHETHYeCKast
SHEprus, MOTSHITHAIbHAS YHEPT s, MEXaHW4YeCKash paboTa, MeXaHHYECKask MOIIHOCTb; TPU
OTIMCAaHWUHY TIPABHMIIEHO TPAKTOBATh (PH3UICCKHI CMBICI UCTIONIB3YEMBIX BETMUNH, X
0003HAYCHHSI U SJMHHMIIBI, HAXOIUTH (OPMYITBI, CBA3BIBAIOIINE JJAHHYIO GU3NICCKYIO BEIIMIUHY
C IPYrUMU BEIMYNHAMU;

OTIMCHIBATh U3yYCHHbBIE TEIIOBbIE CBOMCTBA TEJ U TEIUIOBbIE SIBICHUS, NUCIOIb3YS
(buznyeckue BEeIUUMHBI: TaBJICHHE ra3a, TeMIepaTypa, CpeIHssl KHHETUYecKas SHeprus
Xa0THUYECKOTO JIBUKEHUSI MOJIEKYJ, CPEAHEKBaApaTUYHAs] CKOPOCTh MOJIEKYII, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHEPrus, paboTa raza, KodQQGUIMEHT MMOJIE3HOT0 ASHCTBHS TEMJI0BOTO
JIBUTATENS; IPU OMMCAHUU IPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOJIB3YEMbIX BEIMYHH,
uX 0003HaUEHUS U €IMHUIBI, HAXOAUTh (DOPMYJIBL, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BETUUMHAM;

OTHCHIBATh U3yYCHHBIE AJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUECKUE SABJICHUS
(mpo1iecchl), UCTOJIB3YS GU3NYECKUE BEIIMYUHBL: SIEKTPUUYECKHUI 3apsil, SIEKTPUUECKOE MOoJIe,
HaAMPsKEHHOCTD TMOJIS, MOTEHLMAN, PA3HOCTh MOTEHIIUAIOB; IPU OMUCAHUH NTPABUIBHO
TPaKTOBaTh PUINYECKHUIT CMBICI UCIOJB3YEMbIX BEIMYMH, UX 0003HAUCHUS U CTUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATH PUZNYECKUE MPOIIECCHI U SIBIICHUS, UCTIONb3Ys (PU3HUECKHEe 3aKOHBI U
MIPUHIIMIIBL: 3aKOH BceMupHoro tsroteHus, |, 11 u 11l 3akonsr HeroTOHA, 3aK0H COXpaHEHUS
MEXaHUYECKOM HEPTUU, 3aKOH COXPaHEHUS UMITYJIbCa, MPUHIUI CYTIEPIO3UIIUN CHII, IPUHITUTT
paBHOMPABUS HHEPIHATBHBIX CUCTEM OTCUETa, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, TA30BbI€ 3aKOHBI, CBSI3b CPEHEN KHHETUUECKOM SHEPTUU TEIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOIOTHOM TeMIlepaTypoil, MepBbIii 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpy 3TOM pa3nudarh CI0BECHYIO POPMYTHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI, 00JIACTH ) MPUMEHIUMOCTH;

0OBSACHSATH OCHOBHBIC MTPUHIIMIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHOM KU3HU;

BBITIOJTHATH YKCTIEPUMEHTHI [0 UCCIIEIOBAHUIO (PU3UUYECKUX SBIICHUHN U MPOIIECCOB C
MCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUHN, TIPU ITOM (HOPMYIUPOBATH
npo0OieMy/3aady u TUIOTe3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MIPEI0KEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT M (JOPMYITHPOBATEH BHIBO/IBI,

OCYILIECTBIISTH MPSIMbIE 1 KOCBEHHBIE U3MEPEHUs GU3NYECKUX BETUYHH, ITPH STOM
BBIOMPATH ONTUMATBHBIN CIIOCO0 U3MEPEHHSI M UCIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKU
IIOIPEIIHOCTEN U3MEPEHUM;



MCCIIEI0BATh 3aBUCUMOCTU MEXKAY (PU3MUECKUMH BETMUYMHAMH C UCTIOIb30BaHUEM
MPSIMBIX U3MEPEHHH, IPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIy4EHHOH 3aBHCUMOCTH (PM3UYECKUX BETMYUH B BUE TaOIHIl U TPa(UKOB, 1€IaTh BBIBOIBI
10 pe3yNbTaTaM HUCCIICAOBAHUS;

coOumoaTh mpasuiia 0€30MacHOr0 TPy/ia MPH MPOBEJICHUN UCCIICA0BAHUMI B paMKax
y4eOHOTO IKCIIEPUMEHTa, y41eOHO-UCCIIEI0BATEICKON U IPOCKTHOM eI TETLHOCTH C
WCTIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHBIE 3a/1a4H C SIBHO 33aHHON (PU3NYECKOI MOAEIBIO, UCTIOIB3Ys
¢u3nveckre 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a4H BEIOUPATh (PU3NIECKYIO
MO/IeJTb, BBIACISATH (PH3UUECKUE BETMUMNHBI U (POPMYIIBI, HEOOXOUMBIE [T €€ pelieHus,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJyYeHHOTO 3HaUCHUS (PU3MYECKON BEIINYHHBI,

pelaTh KaueCTBEHHBIE 3a]aul: BHICTPANBATh JIOTHUECKH HETTPOTUBOPEUUBYIO LIETTOUYKY
pacCyXJIeHUM ¢ OMOPO HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIOJIH30BAaTh TPU PEIICHUH YUeOHBIX 33/1a4 COBpEeMEHHbIE HH(DOPMAITHOHHBIE
TEXHOJIOTUH JUTSI TOVCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINN U MIPEICTABICHUS yI€OHOU U
HAYYHO-TIOMYJISIPHOM WH(POPMAIINH, TIOJTYYCHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHIECKU
aHAJM3UPOBAThH MOJTyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTH TIPUMEPHI BKJIAJa POCCHUCKHX M 3apYOCIKHBIX YIEHBIX-(PU3NKOB B PA3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCTIONH30BATh TEOPETUUECKUE 3HAHUS 1O (PU3MKE B TIOBCETHEBHOW YKU3HU IS
obecrnieueHns 0€30MacHOCTH MpHU OOpalleHNH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMHU, JUIS
COXpaHEHHS 3JI0POBbBsSI U COOITIOZICHUSI HOPM SKOJIOTHIECKOTO TIOBEICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B rpyIIIe ¢ BHITOJHEHHEM PA3IMYHBIX COIMATBHBIX POJICH, TNTAHUPOBATH pabOTy
TPYIIIBL, PAMOHATBHO PACTIPEIENATh 00S3aHHOCTH W TUITAHUPOBATH JCITEIHHOCTD B
HECTaHIAPTHBIX CUTYAIUsX, aJlcKBAaTHO OIEHUBATDH BKJIAJl KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMon IPOOIEMBI.

K xonity o6yuenus B 11 kJiacce nmpeaMeTHbIC pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JEMOHCTPUPOBATH Ha MPUMEPAX POJIb M MECTO (GU3UKU B POPMHUPOBAHUH COBPEMEHHOMN
HAyYHOH KapTUHBI MHpPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH, B IPAKTUICCKON
NS TETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YUYUTBIBATh IPAHUIIBI IPUMEHEHUS H3yYCHHBIX (PU3UUECKUX MOJICIICH: TOUCUHBIN
ANIEKTPUYECKHIA 3apsijl, JIyd CBETA, TOUCUHBI HCTOYHHK CBETA, SIEPHAs MOJICIh aTOMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 33]1a4;

pacrio3HaBaTh (pu3HUYecKue sIBICHUS (TIPOLIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANIEKTPOMHAMUKHU U KBAaHTOBOW (DU3UKH: DJICKTPUYECKAs IIPOBOIUMOCTb, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMOICHCTBIE MAarHUTOB, 3JICKTPOMAarHUTHAS
WHYKIHS, TSHCTBUE MATHUTHOTO TOJISl HA TPOBOJTHUK C TOKOM M JIBMOKYILIUICS 3apsij,
AJIEKTPOMATrHUTHBIE KOJICOAHHS U BOJIHBI, MPSMOJIMHEHHOE pacIpOCTPAHEHUE CBETA, OTPAKEHUE,
npesoMIIeHUE, MHTepdEpeHIUs, TUPPAKIUs U MOJSIPU3aLUs CBETa, JUCIIEPCUs CBETa,
doToanekrpuueckuii 3pdext (poTorddekr), CBeTOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaIMOAKTUBHOCTH;

OTIMCHIBATh M3yYEHHBIC CBOICTBA BEIIEeCTBA (dIEKTPUUECKHE, MAaTHUTHBIE, ONITUYECKUE,
AIEKTPUYECKYIO MPOBOJIUMOCTD PA3IMUHBIX CPEM) U AIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCMOJIB3YS (PU3UYECKUE BEIMUUHBI: SJICKTPUUECKUHN 3apsifl, Cujla TOKa, YIEKTPUUECKOe
HanpsDKeHHe, 3JIEKTPUUECKOe CONPOTUBIICHNE, Pa3HOCTh MOTEHIIUANIOB, AIEKTPOABIIKYIIAs CUIIa,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJIs, cuiia AMrepa, cuia JlopeHiia, MHIyKTUBHOCTh
KaTYILIKH, SHEPTHUS AIIEKTPUIECKOTO Y MATHUTHOTO TOJIeH, IEPUO U YacTOTa KojebaHui B
KoJebaTeTbHOM KOHTYpE, 3aps/l M CHUjia TOKa B TIPOIECCE TAPMOHUYECKIX AIIEKTPOMArHUTHBIX
KoJebaHuit, POKYCHOE PACCTOSIHHE U ONITUYECKAs CHUJIa JIMH3bI, PU ONMCAHUU MPABUIHLHO
TPAaKTOBAaTh (PU3UUECKHUI CMBICI UCTIONIB3YEMbIX BETUYHH, UX 0003HAUCHUS U STUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMHU BETUYUHAMU;

OTIMCHIBATh U3yYEHHBIC KBAHTOBBIE SIBJICHUS U TPOIIECCHI, UCTIONB3YS (PU3UUECKHe
BEITUYHMHBI: CKOPOCTb JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U 4aCTOTA CBETA, SHEPTHUS U



UMIyNbC (OTOHA, IEPUO/T TOTypaciajia, SHEPT sl CBA3H aTOMHBIX JIep, IPU OMHCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MTPOLECCHI U SBJICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U
MIPUHLIMIBL: 3aK0H OMa, 3aKOHBI IIOCJIEI0BATEILHOTO U TApaJUIEIbHOIO COEINHEHUS
IIPOBOJHUKOB, 3aK0H J[koyns—JIeHna, 3aK0H 3J1eKTpOMarHUTHON MHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPETIOMIICHHUS
CBeTa, ypaBHeHUE DifHIITeHHA 17151 PoTOAPPEeKTa, 3aKOH COXPAHEHHUS DHEPTUH, 3aKOH
COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsiia, 3aKOH COXPaHEHUs
MaccoBOI0 YUCIIa, HOCTyaaThl bopa, 3aKOH painoakTUBHOTO pacnaja, Ipu TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTEMAaTUIECKOE BHIPAKECHNE U YCIOBHS (TPAHHIIBL,
00nacTi) IPUMEHUMOCTH;

OTIPENIENAThH HAMpaBJIEHUE BEKTOPA HIYKIIMA MAarHUTHOTO TI0JISI IPOBOTHUKA C TOKOM,
cwibl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATE DKCIIEPHUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NYECKUX SBIICHUH U MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHUI: TIPH 5TOM (HOPMYIHPOBATH
npobseMy/3agady U TUTIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (DOPMYITHPOBATH BHIBOJIHI;

OCYIIECTBIISITH MPSIMBIC M KOCBEHHBIE H3MEpPEHHs (PU3NIESCKUX BEITUYNH, TIPH STOM
BBIOMPATH ONTUMAIIBHBIN CITOCOO M3MEPEHUs ¥ HCIIOIh30BaTh U3BECTHBIE METO bl OLIEHKH
MTOTPEITHOCTEN U3MEPEHUI;

WCCIIEIOBATh 3aBUCHMOCTH (PM3NYECKUX BEIMYHMH C MCTIOJIb30BAaHHEM MIPSMBIX H3MEPEHHIA:
IIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI IOJyYCHHON 3aBUCIMOCTH
(Gu3M4eCKnX BEJIMYUH B BUJIE TaOIUI U TpaMKOB, A€1aTh BBIBOJbI 10 pe3yIbTaTaM
UCCIIEIOBAHUS;

coOuoaTh nmpasuiia 0€30MMacHOro Tpyaa MNpH NPOBEACHUH HCCIEI0OBaHUN B paMKax
y4eOHOT0 HKCIIEPUMEHTA, y4eOHO-HCCIEI0BATENBCKOM U IPOSKTHOM e TEbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pelaTh pacu€THbIE 3a/1a4H C SIBHO 33JaHHON (PU3NYECKOI MOAEIbIO, UCHIOb3YS
¢bu3nyeckre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4i BEIOUPATh GU3UUECKYIO
MO/I€J1b, BBIICIATh (PU3NYECKUE BETUUYNHBI U POPMYJIbl, HEOOXOIUMBIE /1711 €€ pelleHus,
IIPOBOJIUTH PAcu€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3ajaul: BHICTPAUBATh JOIMYECKH HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHUi ¢ OOpoi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJIb30BATh IPU PEIICHUH YU4eOHBIX 33124 COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUIsl IOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALUHU U ITPEJICTaBICHHs yueOHOM 1
Hay4YHO-TIONYJISIPHOM MH(pOpPMAaLIKK, TOJyYeHHOH U3 pa3IUuYHbIX UICTOYHUKOB, KPUTUUECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH PUHIIMIIBI JEHCTBUS MaIlIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3KKE B TIOBCEAHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHNH C TPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMH, JUIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIeH cpene;
paboTath B rpyIIie ¢ BHIIOJHEHHEM PA3TUUYHBIX COLMATIBHBIX POJIEH, INTAHUPOBATH PaboOTy
IPYIIBI, PAMOHATIBHO PacTpeesITh 0053aHHOCTH U TUIAHUPOBATh JESITEIHHOCTD B
HECTaHJAPTHBIX CUTYallUsX, aJICKBAaTHO OLIEHUBATh BKJIAJ KaXJI0TO M3 YUACTHUKOB I'PYIIIHI B
peleHre paccMaTpuBaeMoi IpoOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHue KoJumyecTBoyacoB DJIeKTPOHHBbIE
n/m | pa3aejioB H TeM Bceero Konrpoabubie | (uudposbie)
NPOrpaMmblI padoThI o0pa3oBaTe/ibHbIEpPeCyPChI
Paznen 1.OU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
11 ®dusrKa 1 METOIbI 2 bu6mmoreka [IOK
HAYJYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro m opazueny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemariika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 JlHamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 1 bubnuotexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroronopaszneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuotexa [JOK
' KHHETHYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
392 OCHOBBI 10 1 bubnuorexa [JOK
' TEPMOIMHAMHUKHI https://m.edsoo.ru/7f41bf72
33| seneorsa dwsome |5 buGmorexa LIOK
https://m.edsoo.ru/7f41bf72
TIepPeX0/Ibl
Hroro mo pazgeny 24
Paznen 4.9JIEKTPOIMHAMUKA
bubnuoreka [IOK
4.1 DICKTpOCTATHKA 10 https://m.edséf).ru/7f41b’r72
[TocTostHHbII
47 AJIEKTPUYECKUN TOK. 12 1 bubnuorexa [JOK
' Toku B pa3IuYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazgeny 22
Pe3epBHOE Bpems 2 1 https://_s chool-
collection.edu.ru/
OBUIEE KOJIMYECTBO 68 4
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11 KJIACC

Ne | HammeHoBaHMe pa3/iesioB H TeM KoJsimyecTBo 4yacoB DJIeKTPOHHbIE
n/ | mporpaMmsl Bcero | KountpoabHubie | (uudposbie)
n padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nea 1.MarHuTHOe none. AneKTpoMarHUTHas UHOYKLUMA
bubmmoreka [{OK

MarunuTHO€ 1noJie. DIeKTpOMarHuTHast
WHTYKIAS

11

11 0

https://m.edsoo.ru/7f4
1c97c

Uroro no pazneny

11

Pasnen 2.MexaHu4yeckne 1 351IeKTPOMarHUTH

ble Koneb6aHus

MexaHI/I‘-IeCKI/IC )41 BJICKTpOMaFHI/ITHI)IG
KoJIe0aHus

2.1

9 0

bubmuoreka [IOK
https://m.edsoo.ru/7f4
1c97c

Hroro no pazneny

9 0

Paspen 3.MexaHuyeckue n aneKTpoMmarHuTHble BOJIHbI

MexaHu4decKkue u SJICKTPOMArHuTHBIC

bubmmoreka [{OK

2.2 5 1 https://m.edsoo.ru/7f4
BOJIHBI
1c97c
Htoro mo pazgeny 5 1
Paspen 4.0nTUkKa
bu6moreka [IOK
2.3 OnTrka 10 0 https://m.edsoo.ru/7f4
1c97c
Hroro mo pazgeny 10 0

Pa3nen 5.0cHOBbI cneyuanbHOM TeOPUM OTHOCUTENBLHOCTU

OCHOBBI CHIEHUATIBHON TEOpUH

bu6mmoreka [IOK

3.1 4 1 https://m.edsoo.ru/7f4
OTHOCHUTEIIbHOCTH
1c97c
Hroro o pazgeny 4 1
Pa3sgen 6.9nemMeHTbl KBAHTOBOUW ONTUKU
bu6mmoreka [JOK
4.1 DeMEHTHI KBAHTOBOM ONITHKU 6 0 https://m.edsoo.ru/7f4
1c97c
Pasgen 7.CTpoeHneaToma
bubmuoreka [JOK
4.2 Crpoenue atoma 3 0 https://m.edsoo.ru/7f4
1c97c
Pasgen 8.ATOMHOE aapo
bubmuoreka [JOK
4.3 ATOMHOE PO 5 0 https://m.edsoo.ru/7f4
1c97c
Hroro no pazpeny 14 0
Pa3znen 9.9nemeHTbl aCTPOHOMUU U acTPOPU3UKN
DneMeHTHl aCTPOHOMUU U bubmmorexa [IOK
51 acTpodmsmH 6 1 https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 6 1
Pa3nen 10.IloBTOpEHHE H3Y4YEHHOTO
bu6mmoreka [JOK
6.1 O6o0maroiiee NOBTOPEHHE 9 0 https://m.edsoo.ru/7f4

1c97¢c
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https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro mo pazueny 9 0

PesepBHOE BpeMst 0 0 https://school-
collection.edu.ru/
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Konuuec | Jlara
n/n Tema ypoka TBO o
4acoB daxty

1 ®u3uka — Hayka o npupoje. Haydnbsie MeTObI TO3HAHUS OKPYKAIOIIETO 1
Mupa

2 Pounb 1 MecTo (pu3uku B GOpMHPOBAHUU COBPEMEHHON HAYyYHOUW KapTHHBI 1
MHpa, B IPAKTUYECKON JESITEIbHOCTHU JII0AEH

3 Mexannueckoe 1BuxkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBUYKEHUSI. 1
[Iepemenienue, CKOPOCTh, YCKOPEHHE

4 PaBHOMEpPHOE IPSMOIMHENHOE IBUKECHHE 1

5 PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUYKEHUE 1

6 CBoboaHoOe majienre. Y CKOpeHrue CBOOOTHOTO MaICHHS 1

7 KpuBonuneiiHoe nBmxeHue. [[BrkeHne MaTeprualbHOM TOYKH 1O 1
OKPY>KHOCTH

8 [Tpuniun otHocuTenbHOCTH ['anunes. MHepluanbHble CUCTEMBI OTCUETA. 1
[Tepsbiii 3ak0H HproTOHA

9 Macca tena. Cuna. [Ipunmun cynepno3unuu cui. Bropoii 3akoH 1
HproToHa a1 MatepuaibHOM TOUKH

10 Tpernii 3akoH Hpr0TOHA J17151 MaTEpUAJIBHBIX TOYEK 1

11 3akoH BceMupHOro TaroteHus. Cumna Tsokectd. [lepBas kocMuueckas 1
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

13 Cuna tpenus. Koadunuent tpenuns. Cuita conpoTHUBIICHUS TPU 1
JBWKEHHUHU TeJla B )KUJIKOCTH WJIU ra3e

14 [TocTynarenbHOE M BpanaTebHOE JBUKEHUE a6c0n10"THo TBEPAOTIO Tena. 1
MowmenTcuel. [Inedo cuiibl. Y ciaoBus paBHOBeCHs TBEPIOTO Tea

15 NMnynbc MaTepuaTbHONM TOUYKH, CUCTEMBI MATEPUATIBHBIX TOUEK. 1
NmMnynbe criibl. 3aKOH COXpaHEHMs] UMITYJIbca. PeakTHBHOE IBUKEHHE

16 Pa6ora u mourHOCTh cuibl. Kunetnueckas sHEprusi MaTepuaibHO M TOUKH. 1
Teopema 06 U3MeHEeHNH KUHETHYECKOI SHEPTUN
[TorenunaneHas sHeprus. [loTeHnnanpHas sHEPrus ynpyro

17 nehopMUPOBaHHOM NMPYKUHBIL. [loTeHIIMaIbHAS YHEPTUA TeJla BOIHM3U 1
MTOBEPXHOCTU 3eMIIN
[ToTeHnManbHbIC U HEMIOTEHIIHAIBbHBIE CUIIbL. CBSI3b pabOTHI

18 HEMOTEHUUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOUM SHEPIUHU CUCTEMBI 1
TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW YHEpruu
JlaboparopHas pabota «lccrnenoBanue cBsi3u pabOThI CUIIBI C

19 M3MEHEHUEM MEXaHUYECKOM PHEPTUU Tejla Ha IPUMEPE PACTKEHUS 1
PE3UHOBOTO JKIyTa»

20 KonTtposnrHas padota no teme «Kunematuka. JluHamuka. 3aKOHBI 1
COXPAHEHHUS B MEXAHUKE

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH. 1
bpoyHoBckoe nBuxenue. Juddysus

29 XapakTtep ABUKEHUS U B3aIiI’MOI[e%'ICTBI/I$I yacTull Beniectsa. Monenu 1
CTPOEHUS ra30B, )KMJIKOCTEN U TBEPABIX TEI

23 Macca monekyan. KosmuectBo Bemectsa. [loctossHHas ABoraapo 1

24 Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana 1
temneparyp Llenbcus

25 Wneanshsiii ra3 B MKT. OcHoBHoe ypaBHeHue MKT 1

26 AOGcoutoTHas TeMIlepaTypa Kak Mepa CpeHel KWHEeTUYEeCKONH SHEPTUu 1

JBUKEHMS MOJIeKyl1. YpaBHeHue Menneneesa-Kianelipona




27 3akoH JlanpToHa. I'a30BbIC 3aKOHBI 1

28 JlaboparopHas pabota «lccrnenoBanre 3aBUCIMOCTH MEXKTY 1
napaMeTpaMH COCTOSTHHSI Pa3peKEeHHOTO ra3ay

29 W3onporiecchl B HACAIBHOM ra3e U UX rpaguuecKoe NpeCcTaBICHNe 1
BHyTpeHHsIs SHEPTUS TEPMOIMHAMUYECKON CHCTEMBI M CTIOCOOBI ¢

30 n3MeHeHus. KonndectBo TemnoTsl u pabota. BHyTpeHHss sHEprus 1
0JTHOATOMHOTO HJICaJIHHOTO Ta3a

31 Bujel Tennonepenaun 1

32 VY nenbHas TEIVIOEMKOCTh BeleCcTBa. KOIM4eCcTBO TEIIOTHI IIPH 1
Terionepenaye. AnuadaTHelinporecce

33 I1epBEIil 3aKOH TEPMOTMHAMUKY U €0 IPUMEHEHHE K H30IIpoIieccamM 1

34 HeobpaTumocTh ipo1ieccoB B pupoae. Bropoi 3akoH TepMOIMHAMUKA 1

35 [Tpunaiun nevicteus u KI1/] TermoBoit MammHbI 1

36 Iukn Kapno u ero KITJ 1

37 DKoJIoTHYecKHEe MPOo0IeMbl TEIIOIHEPTETUKH 1

38 O6o6maromuit ypok «MosnekynspHas ¢puznka. OCHOBBI 1
TEPMOAMHAMHUKI

39 KonTtponbHas padota no teme «Monekymsipaas ¢puznka. OCHOBBI 1
TEPMOIMHAMHUKI

40 [TapooOpazoBanne u koHaeHcanus. Mcmapenue u KuneHme 1

41 AOCOJIFOTHAsI 1 OTHOCUTEIbHAS BIAXKHOCTH BO3ayxa. HackIeHHbIN map 1

42 TBépnoe teno. Kpucramiuueckue u amopgHsie Tena. AHU3O0TPOIHS 1
CBOMCTB KpucTAIIOB. JKuakue kpuctauibl. CoBpeMEHHbIE MaTEPHAIIBI

43 [1naBneHue u KpucTauM3aus. Y aelbHas TEIUIoTa IJIaBJICHHS. 1
CyO6nmmariust

44 YpaBHEHHE TEIJIOBOTO OajlaHca 1

45 DJIeKTpU3aIus Tell. DJIEKTPUUECKUH 3aps. J(Ba BUa 31EKTpUUECKUX 1
3apsa0B

16 [IpoBOTHUKY, AUANEKTPUKU U TOTYIPOBOIHUKU. 3aKOH COXpaHEHUS 1
AJIEKTPUYECKOTO 3apsia

47 B3aumopericteue 3apsiioB. 3akoH Kynona. TodeuHbli 3J1eKTPUYECKUI 1
3aps

48 Hanpsx€HHOCTH 3nexTpuueckoro nojst. [Ipuniun cynepno3unuu 1
ANIEKTPUYECKHX MoJiel. JINHUK Hanps>KEHHOCTH

49 Pa6ora cun snexkrpoctaruyeckoro nosis. [lorenuuan. PazHocts 1
MOTEHIIUAJIOB

50 [IpoBOTHUKY U TUAJIEKTPUKU B SIEKTPOCTATUYECKOM TOJIE. 1
JlysnexTpuueckas MPOHUIIAEMOCTh

51 OnekrpoéMkocTb. KoHneHncarop 1

52 DNeKTpOEMKOCTh c(heprUecKoro U MIOCKOTO KOHAEHCATOpa. DHEprus 1
3apsDKEHHOTO KOHJIEHCATopa

53 JlaGopatopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHAeHcaTopa" 1
[TpuHmn neiicTBUSA U NPUMEHEHUE KOHAEHCATOPOB, KOMMUPOBAIBHOTO

54 anmapara, CTpyHHOIro IpuHTepa. DJIeKTPOCTaTHYECKAs3aALIUTA. 1
3azemiieHHE MEKTPOIIpUOOpPOB

55 DNEeKTpUUECKUI TOK, YCIOBUS €ro cyliecTBoBaHMs. [10CTOSHHBIN TOK. 1
Cuna Ttoka. Hanpsixenue. Conporupnienue. 3akoH Oma Juist yuacTka 1enu
[TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COeTMHEHNE

56 npoBoiHUKOB. JlabopaTopHas paborta «/3yyeHne cMemanHoro 1
COEJIMHEHUS PE3UCTOPOBY

57 PaboTta 1 MOIITHOCTH AlieKTpudeckoro Toka. 3akoH Jkoymns-Jlenna 1

58 3akon Oma 1 OJIHOH (3aMKHYTOH) anekTpuyeckoit enu. Kopotkoe 1

3ambikanue. JJaboparopHas padora «M3mepenne 3JIC ucTOUHHNKA TOKA U




€TI0 BHYTPCHHCTO COIIPOTHUBJICHUS

DNEeKTPOHHAs MMPOBOJAUMOCT TBEPIBIX METAIOB. 3aBUCUMOCTh

59 COIPOTHBJICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIIpOBOAMMOCTD !

60 DnexkTpuuecKkuil TOK B Bakyyme. CBOHCTBA IEKTPOHHBIX MMyYKOB 1

61 [TonynpoBoAHKKH, UX COOCTBEHHASI U IPUMECHAs IIPOBOAUMOCT. 1
CaoiictBa p—n-nepexoja. [lonynpoBogHUKOBbIE IPUOOPEI

62 DNEeKTpUYECKUI TOK B PACTBOPAX U pacIlylaBax dJIEKTPOIUTOB. 1
DNEKTPOIUTHYECKAs JUCCOLUALUs. DIEKTPOJIU3.

63 DneKTpuYecKuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITEIIbHBIN 1
pa3psa. Monnus. [1nasma

64 DnexTpuyeckue NpuOOpbl U yCTPOICTBA U UX MPAKTUYECKOE 1
npuMmeHenue. [IpaBuiia TexHuku 6€301acHOCTH

65 O600maronuii ypok no TeMe « IJeKTPOTMHAMUKA)) 1

66 KonTponbHas pabora no teme «nekrpocraTika. [locTosiHHbIN 1
MEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX cpeaax»

67 PeszepBHbIil ypok 1o Temam Kypca ¢puzukn 10 kmacca 1

68 PesepBHblit ypok. ToroBas kKoHTpoJsibHas paboTa MO TeMaM Kypca 1
¢uzukm 10 kacca
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11 kyacc

Ne Temaypoka Kou- Haranodakry
/0 BOYacoB

1.MarautHoe moJie. JJIeKTPOMATHUTHAS UHIYKIUSA 11

1 | IlocTosiHHBIE MAarHUTHI U UX B3auMojielicTBUE. MarnutHoe noJie. Bektop 1
MarHUTHOM MHAYKUWH. JIMHUY MarHUTHOM WHIYKIMHU

2 | MarauTHO€ 1oJIe IPOBOJHHUKA ¢ TOKOM. OnBIT DpcTena. 1
B3anmMoieficTBre NPOBOIHUKOB C TOKOM

3 | JIaboparopHnas padota Nel «M3ydeHne MarHuTHOTO TOJISI KATYIIKH C 1
TOKOM)

4 | JlelicTBe MarHUTHOTO MOJISl HAa MPOBOJHUK ¢ TokoM. Cuita Amnepa. 1
JlabopaTtopnast pabotaNe2 «MccnenoBanue neHCTBUS MTOCTOSTHHOTO
MarHuTa Ha PaMKy ¢ TOKOM)

5 | JleiicTBME MarHUTHOTO TIOJIS HA JBMIKYIYIOCS 3apsDKCHHYIO YacTHILY. 1
Cuna Jlopenna. Pabota cuisl Jlopenna

6 | DnekrpomarHuTHas MHAYKIUA. [I0TOK BEKTOpa MAarHUTHOW WHTyKIIHH. 1
O/J1C nnayknuu. 3aKOH IEKTPOMarHUTHOM MHAYKIK Papanes

7 | JlabopaTopHnas pabota Ne3 «McciemoBaHue siBIEHUS AIEKTPOMArHUTHON 1
WHTYKITHIDY

8 | UanyktuBHOCTH. SIBiIeHne camonHayKinn. DJ]C caMOMHTyKITHH. 1
OHeprusi MarHUTHOTO NOJISL KATYIIKK ¢ TOKOM. DJIEKTPOMAarHUTHOETIOJIE

9 | Texaudueckne yCTpOMCTBA U UX MPUMEHEHHE: IOCTOSTHHBIC MAarHUTHI, 1
AIIEKTPOMArHUTBI, ANEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHbIX
YacTHUIl, UHAYKIIMOHHAS TeUb

10 | O6o6maronuii ypok «MarHuTHOE 10JIe. DJICKTPOMArHUTHAsT WHIYKITHS 1

11 | KontpoasHas padora Nel o Teme «MarautHoe moJie. 1
DNeKTpOMarHUTHAs MHIYKIIHSD)
2.MexaHuYecKHe 1 3JIEKTPOMATHUTHBIE KOJIe0aHUsA 9

12 | CBoOoaHbIE MeXaHHUECKHE KoeOanus. I'apMoHnYecKue KoaeOanus. 1
YpaBHeHHe rapMoHUUecKuXx Kosiebanuii. [IpeBpaiienue snepruu

13 | JIaboparopnas padota Ned «lccmenoBanre 3aBUCUMOCTH TIEPHOIA 1
MaJIblX KOJIeOAHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Ipy3a»

14 | KonebarenbHbIit KOHTYp. CBOOOAHBIC AIEKTPOMArHUTHBIE KOJIeOaHUS B 1
UJeabHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEX/1y MEXaHUYECKUMHU
Y DJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

15 | ®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HI€ATHHOM 1
K0Jie0aTeIbHOM KOHTYpE

16 | IlpencraBinenue o 3aTyXarwIIUX KojeOaHUAX. BeIHYXICHHBIC 1
MexaHuuyeckue konebanus. Pezonanc. Boeinyxaenusie
AJIEKTPOMArHUTHBIE KOJIeOaHUs

17 | IlepemenHslii TOK. CHHYCOMJANIbHBIN IEpEeMEHHbIH TOK. MOLTHOCTh 1
MEPEeMEHHOTO TOKa. AMIUTUTYAHOE U ICHCTBYIOIIEE 3HAU€HNE CHIIbI TOKA
Y HANIPSDKEHUS

18 | Tpanchopmatop. [IpousBoacTBO, epeaaya u NoTpedIeHUE 1
AIEKTPUUECKOMN SHEPTrUuun

19 | YcTpo#cTBO U IpaKTHYECKOE MPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA, 1
reHepaTropa NepeMEeHHOro TOKa, IMHUMN 3JIeKTpornepeaay

20 | DKOJIOTUYECKUE PUCKH TP MPOU3BOJICTBE AMEKTpoIHeprun. Kynbrypa 1
WCIIOJIb30BAHUSI DJIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU
3.MexaHnyecKue 1 JIeKTPOMATHUTHbIEBOJIHBI 5

21 | MexaHuuyecKue BOJIHBI, ycIIOoBUs pactipoctpanenus. [lepuoa. CkopocThb 1

PacCipoOCTpaHCHUA U JJIMHA BOJIHBI. HonepeqHLIe 1 TPOJO0JIbHBIC BOJTHBI




22 | 3Byk. Cxopocts 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa 1

23 | DneKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U cKopocTh. Lllkana 1
AJIEKTPOMATrHUTHBIX BOJIH

24 | [IpuHIMIBI PaTUOCBSI3U U TeIEBUICHUS. Pa3BUTHE CPEIICTB CBS3H. 1
Pagnonokanust

25 | KontpossHas pabora Ne2 «KoneOaHus 1 BOJHBD) 1
4.0nTHKa 10

26 | IlpsmosMHEHOE pacIpoOCTpaHEHNE CBETa B OJJHOPOIHOM cpee. 1
Toueunslii HICTOYHUK cBeTa. JIyd cBeTa

27 | Otpaxxenue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoenue n3oopakeHui 1
B IUIOCKOM 3€pKaJie

28 | [Ipenomnenwne cBera. [lonHoe BHYyTpeHHEE OTpaxkeHue. [IpeaenbHbIii 1
YT0JI IOJTHOTO BHYTPEHHETO OTPasKEHUS

29 | Jlaboparopuas pabota Ne5 «/3MepenHne mokazaresis mpeIoMIICHUS 1
CTEKJIa»

30 | JIunzel. [Toctpoenne nzoOpaxkenuii B tuH3e. PopMyra TOHKON JIMH3BL. 1
YBenuueHue JTuH3bI

31 | Jlaboparopuas paboTa Ne6 «lccnenoBanne CBONCTB H300paKEeHUH B 1
JIMH3aX»

32 | Hucnepcus ceeta. CiioxkHBIN cocTaB Oenoro cera. [[Bet. JJaGoparopHas 1
pabota No7 «HalOmroneHne nucrepcuu CBeTay

33 | UnTepdepentus ceera. Judpakus ceera. JJudpakiponHas pemeérka 1

34 | IlomepeyHocTh cBeTOBBIX BoJH. [lonsipu3anus ceera 1

35 | OnTuyeckre MpUOOPHI U YCTPOUCTBA M YCIOBHS MX O€30TIaCHOTO 1
PUMEHEHHUSI
5.0cHOBBI ClIeNHAJIBLHON TEOPUH OTHOCUTEJIbHOCTH 4

36 | I'paHuIIBI IPUMEHUMOCTH KJIacCHUeCKoi MmexaHuku. [locTynatsl 1
CHelHaIbHOI TEOPUH OTHOCUTEIILHOCTH

37 | OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJICHNE BPEMEHH U 1
COKpAIIIEHUE JITUHBI

38 | DHeprus ¥ UMIYJIbC PEIATUBUCTCKOMN YacTUIlbl. CBS3b MAcChl C SHEPTHEH 1
U UMIOYJIbCOM. DHEPrUsinoKos

39 | KontposbHas padota Ne3 «Ontuka. OCHOBBI ClIEIMATLHON TEOPUH 1
OTHOCHUTEIILHOCTH
6.2J1eMeHThI KBAHTOBOW ONITHKH 6

40 | ®otonbl. Popmyna [lnanka. DHeprusi u UMIyabC GOTOHA 1

41 | Otkpeitre u uccnenoanue Gorodrddexra. Onpitel A. I'. CtoneroBa 1

42 | 3akonsl potodddexra. Ypapuenue DitHmreitHa wist porodddexra. 1
«Kpacnas rpanuna» Gororddekra

43 | laBnenue cBera. OnbiThl I1. H. JIeOeneBa. Xumuueckoe ACHCTBUE CBETa 1

44 | TexHuueckue yCTpOMCTBa U MPAKTHUECKOE MPpUMEHEHHE: (OTOITIEMEHT, 1
dboTonaTUMK, coHEeYHast OaTapes, CBETOIUOT

45 | Pemrenue 3a7a4 mo TeMe «DJIeMEHThl KBAHTOBOM ONTUKM» 1
7.CTpoeHue aroma 3

46 | Mogens aroma Tomcona. OnbiThl Pe3epdopaa o paccestHuio o-4acTHIL. 1
[InanerapHas MoJenb aToMa

47 | Tlocrynatel bopa. 3ny4yenue u norioiieHue GOTOHOB MPH MEPEXOEC 1
aToMa C OJTHOTO YPOBHS DHEPTUH HA APYroil. Buapl cnekTpos

48 | BonHosslie cBoiicTBa uacTuil. Bomnsl ae bpoiinsa. KopryckynspHo- 1
BOJHOBOH nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE U3ITyUCHHE
8.AToMHOe A1PO 5

49 | OtkpeiTHe paarnoakTuBHOCTH. OmnbITh Pezepdopaa mo onpenenceHuo 1

COCTaBa paJUOAKTHUBHOT'O U3JIYYCHUA




50

CoiictBa anb(a-, 6era-, raMmma-u3nydeHus. Biusaue paanoakTHBHOCTH
Ha JKUBBIC OPraHU3MBbI

51

OTkpeITHE IPOTOHA U HEWTpoHa. M30TombI. Anbda-pacna.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnai. I'aMmma-nu3nydenue

52

OHeprus cBA3M HyKJIOHOB B siipe. SepHble peakuuu. SaepHelil peakTop.
[TpoGnembl, MEPCIEKTUBBI, SKOJIOTHUECKUE aCTICKTHI SICPHO N
SHEPIreTHKHU

53

DOneMeHTapHble YacTullbl. OTKpBITHE MTO3UTPOHA. MeTo bl HAOTIOACHUS
U PETUCTPALMU JIEMEHTApHbIX YacTull. Kpyribsiii crou
«DyHnamenTaiabHble B3aumoieicTBus. EnquncTBo pusnyeckoid KapTHHBI
MHUPaY

9.971eMeHThl ACTPOHOMHUHM M acTPOGU3UKH

54

Oranbl pazBuThs actpoHoMuH. [IpukiiaHoe 1 MUPOBO33PEHUYECKOE
3HaueHune actpoHoMmuu. Buy 3B€31H0T0 HEOa. Co3Be3 s, ApKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOe ABMKenne. CojlHeYHast cUcTeEMa

55

Connre. ConHeunast akTuBHOCTh. Mctounuk 3aepruu CosHila u 3BE311

56

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITIABHOMN
II0CJIEe0BATENBHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHbIE
IIPEJCTABICHUS O MIPOUCXOKICHUU U 3BoJironuK ColHIa U 3BE3]

57

Muneunsiii [Tyte — nama [Manaktuxka. [Tonoxxenue un nrxenue CoJiHia B
["amaktuke. ['amakTukn. YEpHbIE ABIPHI B siApax rajlakTUK

58

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nyuenue. Meraranaktuka. Hepemennsie mpoOieMbl
aCTPOHOMHHU

59

KonTtponbHas padota Ned4 o Teme «J€MEHTHI KBAHTOBOU ONTHKH.
Crpoenne atoma. ATOMHOE AJIp0. DJIEMEHTbI ACTPOHOMHH U
acTpoGU3UKNY

10.IToBTOpPEHNE M3YYEHHOTO

60

O6o06matomuii ypok. Poss pusmku u acTpOHOMHUN B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOH, COMAIBHON U 3TUYECKOH cepax nesTeTbHOCTH
YeJ0BeKa

61

O6o06matomuii ypok. Poss u MmecTo pU3UKH 1 aCTpPOHOMHH B
COBPEMEHHOM HAYYHOUW KapTUHE MUpa

62

Oo6o06matomuii ypok. Posb ¢uszudeckoit Teopuu B GOpMUPOBAHUH
MIPEJCTaBICHHUN 0 (PU3MYECKON KapTHHE MUPA

63

O6o06maromuii ypok. Mecto gusndeckoil KapTUHBI MUpPa B OOLIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHbBIX MIPEJCTABICHHIA O IPHPOIC

64

PGSGPBHbIﬁ YPOK. MarsuTHoe noJe. SHGKTpOMaFHI/ITHaH HWHIAYKIUS

65

Pe(iepBHbIﬁ YPOK. MexaHnudeckue u QJICKTPOMAruHuTHLIC KoJIeOaHHS

66

Pe(iepBHbIﬁ YPOK. MexaHnndeckue u QJICKTPOMAruMuTHLIC BOJIHBI

67

PesepBHbIil ypok. OnTuka. OCHOBBI ClIEUATIBLHON TEOPUU
OTHOCHUTEIIbHOCTH

N

68

PezepBHblil ypok. KBaHTOBas pu3uka. DneMeHTbl aCTPOHOMHH U
acTpopU3uKH

OBIIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» ®dusnka, 10 xiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mon penakiueit
[MapdenTreroii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemienney

» ®usmka, 11 kmace/ Msixkumies I'.J1., byxosues b.b., Yapyrun B.M. non penakiueit
[MapdenTreroii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenney
“CoopHuk 3a1a4u 1o ¢pusuke», A.Il.PeimkeBuy, MockBa.uznarenscso OO0 «Zpodar.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

» ®dusuka, 10 xknace/ Mskumes I'.., byxosue b.b., Corckuit H.H. nmon penakuueit
[MapdentneBoit H.A., Akunonepsoe obmectso «M3natenberBo «IIpocsemienne»

» dumsuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. oz penakuueit
[MapdentneBoit H.A., AkuronepHoe o0miectBo «M3narensctBo «lIpocBenienue»

“CoopHuk 3ana4u no ¢pusuke», A.Il.PeimkeBny, MockBa.uznarenscso OO0 «Zlpoday.
®usuka.10-11 knacc. TemaTnueckue noypoyHsle IIaHupoBaHue K yueOHuky I'. 1. Msixuiena,
M., «Bako»,2006 .,

®wusuka.10-11 xnace. [loypounsie pazpadotku .[locobue 11 061eodpa3oBaTeabHbIX
opraHu3aruii./6a3oBsiil u yriayonennbsiii yposenu/. F0.A.Catopos, M., IIpoceemenne,2017 .
TemaTnueckre KOHTPOJIBHBIC U CAMOCTOSITENIbHBIE paboThI 1o dusuke .10-11 xmacc. M.,
W3marepcTBO «OK3aMen»,2015 1.

HUD®POBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
udposreie 0O6pazoBaTeIbHBIE PECYPCHI:

*HOK-mmmdposas ObpazoBaTenbHas OHIARH-TIIIATGOpMa

https://educont.ru

* bubmmoreka [{OK:
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* EcTecTBeHHO-HaYy4YHbIC dKCTIepUMEHTHI - Pusnka: Komneknus Poccuiickoro
00111e00pa30BaTEIILHOTO MMOPTAJIa

http://school-collection.edu.ru/
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caiit https://ege.sdamgia.ru/
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