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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1no ¢u3uke 6a30BOro ypoBHS HAa YPOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpPeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Tom
¢benepanpHOl pabouelt MporpaMMbl BOCIHTaHHMS M KOHLENLUM HpernojaBaHUs Yy4eOHOIo
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX —opraHm3anusx Poccwiickoir  Denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxkanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoaa. [lporpamMmMa no (pu3nuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTH peaM3allii MEXKIPEIMETHBIX
CBsi3el (U3MKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHble, MpeaIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJbTAaThl OCBOCHUS Kypca (U3UKU HAa 0a30BOM ypOBHE, B TOM UHCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM 00 yUEeHHUS;

e coepkaHue yuyeOHoro nmpeamera «Pu3uKay 1o rogam o0yueHUs.

dwu3uka Kak HayKa 0 Haubosee O0IMMX 3aKOHAaX MPUPOJIBI, BBICTYMAs B KAUYECTBE y4eOHOTO
MpeMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaloliem MUpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA sl €CTeCTBEHHO-HAyYHBIX YUEOHBIX
MIPEIMETOB, MIOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHUHN, H3y4aeMbIX
XuMuen, ouonoruel, pusnyeckor reorpadueir m actpoHoMuel. Mcmonb30BaHHE W aKTUBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMU ONpeAesieT XapakTep M Ppa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJIOTM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOIYYEHHUS HOBBIX
MaTepUaJIOB C 3aJaHHBIMM CBOMCTBAMHU U JApyrux. M3ydyenue pu3nkyu BHOCUT OCHOBHOW BKIJIaJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHe YMEHUI
MPUMEHSTh HAYYHBIH METOJI IO3HAHUS TIPH BBITIOJTHEHUN UMHU YI€OHBIX HCCIICIOBAHUH.

B ocHOBY Kkypca (hu3HKH 151 ypOBHS CpeIHEro o01iero oopa3oBaHus MOJIOXKEH Ps UIeH,
KOTOpPbIE MO>KHO PacCMaTpPUBATh KaK MPUHIIMIIBI €T0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTUYECKU 3aBEPIUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 0ObEAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosaraeT UCIOIb30BaHUE T'YMAaHUTAPHOIO
noTeHIHana (PU3NYecKon HayKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTUYECKUMU MPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce Gusznku npeamnoigaraetT 3HaKOMCTBO € IIMPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH N3YYEHHBIX TEOPHH U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHMM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKkke 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOJIONIONB30BaHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero oopazoBaHUS
ABISAIOTCS (u3nueckue Teopuu ((HOpMHUPOBAHUE NPEACTABICHUH O CTPYKTYpe MOCTPOCHHS
¢u3nveckoil TeopuH, poiM (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEeICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).

CHCTEeMHO-IeITEeTFHOCTHBIN TOX0/1 B Kypce (DU3UKH pealln3yeTcs MPEkKIEe BCETro 3a CUET
OpraHHu3aIlui YKCIEPUMEHTAIBHON NesATENbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B MporpamMme mo ¢u3uke OOBETUHEHBI B OONIMHA CITHCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJUMBIX JIJII KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YJYaCTHHUKAMH OOpPa30BaTEIBLHOTO
mpolLecca UCXo/Id U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaleHHs kabuHera Gu3uku. [Ipu 3Tom
o0ecrieunBaeTCs OBJIAJCHHE OOYUYAIOIIMMHUCS YMEHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIIEZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W IIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHuE yAenseTcsl peIIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 3aJlaHHON (PM3NYIECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHATh W3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaenoB. [y KaueCTBEHHBIX 33jad MIPHOPUTETOM
SBIIAIOTCS 3a/laHusd Ha OODBIACHEHHE TPOTEeKaHWs (QUINYECKHX SBJICHUM U TPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAeNM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusamu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHnI0 y4eOHOro mporiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YPOBHE CPEIHEro
obmiero o0pa3oBaHMs JOJKCH M3Y9aThCsl B YCIOBUSAX TPEAMETHOrO KaOWHETa (M3UKHA WIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro IIMKia. B kabunere
(GU3MKN TOIKHO OBITH HE00X0AUMOE JabopaTopHOe 000PYIOBAHKE /IS BHIOJHEHUS YKa3aHHBIX
B 1mporpaMMe MO (U3MKE YYEHHYECKHX TMPAKTHUYECKUX paboT U JAEMOHCTPalMOHHOE
o0opyoBaHue.

JleMoHCcTpanioHHOEe  000pynoBaHWe (OPMUPYETCS B COOTBETCTBUH C IMPUHITUIIOM
MUHUMAaJIbHON JOCTaTOUHOCTH M OOECIeYHBAET MOCTAHOBKY NEPEUHCICHHBIX B MpOrpamMme Mo
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMH A HCCIEOBaHMUS H3y4aeMbIX SIBJICHMH U IIPOLIECCOB,
SMIUPUYECKUX U PYHTAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopatopHoe o0OpymoBaHUE sl YYEHUYECKHX MPAKTUYECKUX paboT (Gopmupyercs B
BUJIE TEMAaTUYECKHX KOMIUIEKTOB M OOecreuuBacTcs B pacuéTe OJHOr0 KOMIUIEKTAa Ha JIByX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOPYAOBAaHHUS JIOJKHBI OBIThH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUM AaHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IU(POBBIX JIaOOpaTopuid.

OCHOBHBIMU TIEJISIMU U3Y4YCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SIBIISIIOTCS

e (dopMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM METOJEe TO3HaHUS U (HOPMHUpPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmupoBaHrEe YMEHHUI OOBSICHATD SBJICHUS C UCTIONBb30BaHUEM (DU3UYECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTEIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O PONIU (PU3MKM I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTuxkeHne 3TUX Iieneld obOecreynBaeTCsl pelIeHHEeM CIEAYIONIMX 3aJad B Ipolecce
M3YYCeHHS Kypca QU3UKHA Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:

npUOOpeTeHNEe CUCTEMBI 3HAHMM 00 o0UWX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAs] MEXaHUKY, MOJICKYISPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(U3UKY B 2JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHEe YMEHUH TMPUMEHSATh TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHUS
busznyeckux SBICHUM B TpUPOJE W A TNPUHATUS NPAKTHUECKUX pEIICHUH B
MMOBCEHEBHOM JKU3HU,

OCBOEHHE CMOCOOOB pelIeHMs] pa3MyYHBIX 3aJad C SBHO 3aJaHHON (u3nueckoi
MOJIETIBIO, 3aJlad, TOJPa3yMEBAIOIINX CAMOCTOSTENILHOE Cco3/laHue (HU3HUeCcKOn
MOJICITH, aJICKBATHOHN YCIIOBUSIM 3a/J1a4WH;

MOHMMaHHE (PU3UYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJOTUYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO IJIAaHHUPOBAHUS W MPOBEACHUS (PU3MUEeCKUX
OKCIIEPUMEHTOB, aHAJM3a ©  WHTEpHpeTanuu  HHQOpPMAIWMH,  ONpeIeICHUs
JIOCTOBEPHOCTH TMOJIYYSHHOTO PEe3ybTaTa;

CO3/[aHHE YCJIOBHM ISl Pa3BUTHSI YMEHUH TPOEKTHO-UCCIICIOBATEIBCKOM, TBOPICCKON
JeSATEIbHOCTH.

Ha wm3yuenue ¢usuku (0a30BBII ypOBEHb) Ha ypOBHE CpEeIHEr0 OOIIEero oOpa3oBaHUs
otBonutcs 136 gacos: B 10 kiacce — 68 wacos (2 yaca B Hegemo), B 11 kimacce — 68 gacoB (2
yaca B HEJIENIO).

[Ipennaraemslii B mporpamme no Gpu3uKe nNepeyeHs J1adopaTOPHBIX U MPAKTUYECKUX padoT
SIBJIIETCA PEKOMEH/JIOBAaHHBIM, YYHUTEIbh JelaeT BBIOOp MpoBedeHHUs JabO0paTOpHBIX padboT u
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00YJatOIIIXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupoze. Haydynsle mMeToasl NMO3HaHUSA OKpyKarowmero mupa. Poib
HKCIEPUMEHTA U TEOPUH B MIPOIIECCE TO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pr3HKe.
MonenupoBanue Qu3andeckux siBjaeHU U npoueccoB. Hayunbsie runoressl. duznueckue
3aKOHBI ¥ Teopuu. [ paHUIIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHIIMIT COOTBETCTBUS.
Pome u mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.
Jlemoncmpayuu

Amnanorosle U U(PPOBBIE H3IMEPUTEIBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBrwkeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro ABvxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOUKHM, UX MPOEKIUU HA OCH CUCTEMBI KOopauHaT. ClOXEHUE NMepeMEelIeHul U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHUE. | 'paduKu 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEILEHUS MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOIHOTO TIaCHHS.

KpuBonuneliHoe nBwkeHHe. [[BkeHHME MaTepuaibHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JIMHEWHas ckopocTh. llepuox u
yacToTa oopamenus. LlenTpocTpeMurensHoe yCKOpeHue.

TexHu4ecKkne YCTPOWCTBA M TPAKTUYECKOE TMPUMEHEHHEe: CIUJAOMETp, JBI)KCHHE
CHaps/0B, LICTIHBIE U PEMEHHBIC TTepeIayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUs KUHEMATHIECKIX XapaKTePUCTHK JIBHKEHHUS.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne ABM>XeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

HampaBnenue ckopocTH Mpu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IICJIBIO OMPE/IeTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHONIEHWS ~ MEXIYy  MYTAMH, [POWICHHBIMH  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHU TMPHU PABHOYCKOPEHHOM JIBIDKCHHH C
HAa4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

W3ydenue nBUKEHUS MIApUKa B BI3KOW )KHUIKOCTH.

N3ydenne nBuKEeHHS TeIa, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurensHOCTH ['anmuiies. [lepsoiii 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTcuéTa.



Macca tena. Cuna. IlpuHnmn cynepnosunmu cwil. Btopoil 3akoH HeroToHa i
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsxecTu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mMokosi, cKoibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTUBIEHUS
IIPY IBUKEHUM TeJa B )KUAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMEHT cuabl OTHOCUTENIBHO oOcu BpameHus. llimedo cunibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHnyeckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOUIMX B IIPYKMHE U PE3UHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue ycimoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILCHMUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
VU3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJbca. PeakTHBHOE IBU)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprus MarepuaibHOW TOUKH. Teopema 00 M3MEHEHUH KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[loTenunanbHas 3Heprus Teia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUHUANbHble CHibl. CBA3b paOOThl HEMOTEHUHAIBHBIX CHII C
M3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue ycTpoMCcTBa U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBINA
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yjaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOW HSHEepruu Tena Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MonekyasipHas ¢pu3nka ¥ TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxenue. Huddys3us. Xapakrep IBUKEHHS W B3aUMOJCHUCTBUS YaCTHUIL
BelleCTBAa. MoOJENIN CTPOEHUs Ta30B, XUAKOCTEH U TBEPABIX T€I M OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[locrosinnas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEOpUU
uAeaJbHOro raza. AOcoNIOTHas TemImeparypa Kak Mepa CpeJHeld KHHETHYECKOH »Hepruu
TEIUIOBOrO JBWXKEHHS dacTul Tra3a. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBIL.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lanbroHa. M3omponeccsl B UAcadbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLIECCOB: H30TEpMa,
n30x0pa, n3obapa.

TexHuueckue ycTpolcTBa U NPAaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAaIOIIME AHCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu  MOJIEKYI
OpraHUYECKHUX COECIUHEHUM.

OmnpITel 10 U GY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mopaens onbita IlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHNE MEXKMOJIEKYISIPHOIO B3aUMOJICHCTBUSL.

Mopaenb, HITIOCTPUPYIOLIAs IPUPOY IaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, MITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAECAIBHOTO ra3a, H30IpOoLECChI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OmnpeneneHre Macchl BO3[yXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHui o0b&Ma
KOMHATBI, 1aBJICHUS U TEMIIEpATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy ApaMETPaMH COCTOSTHUS Pa3peKeHHOT O rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHsAS >HEprusi TEPMOAMHAMHYECKOW CHUCTEMBI H
croco6Obl e€ n3MeHeHus. KonndyecTBo TemnoTsl U padota. BHyTpeHHsIs SHEpTUusi 0THOATOMHOTO
neabHOTO ra3a. Buael Teronepenayn: TeIIONPOBOAHOCTh, KOHBEKIMUS, U3IyUeHHE. Y 1elIbHas
TEIJIOEMKOCTB BelecTBa. Koan4ecTBO TEIIOTHI IPU TEILIoNEpeaaye.

Ilonsitne o0 anmaGatHOM mnpouecce. [lepBblii 3akoH TepMmoauHamuku. IlpumeHenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K U30mpoieccam. I paduueckas mHTEpIipeTaust paboThl rasa.

Bropoii 3akon TepmoauHamMuky. HeoOpaTUMOCTB TIPOIIECCOB B MMPUPO/IL.

Tennosbie MarmuHbl. [IpuHimne! qeiicTBus TemoBbix MamuH. [Ipeobpa3zoBanus sHEpruu B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeiictus termoBoit Mammuel. Lukn Kapao n
ero Ko3(pGUIUEHT MOJIE3HOr0 AeHCTBHSI. DKOIOTHYECKUE MPOOIeMbl TEIIOIHEPIE€TUKH.

TexHnueckue ycTpoWcTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATEIb BHYTPEHHEIO
Cropasusi, ObITOBON XOJOIUIbHUK, KOHTUIIUOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPIICHHH paOOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEH sHepruu (TemrepaTypsl) Tea Ipy Terionepeaaye.

OmnpIT 110 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpezamnbie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachleHHbI nap. YaelnbHas TErioTa mapoodpa3oBaHusl.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonumManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHu4yeckne YCTpPOHCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U TCHUXPOMETD,
KaJOPUMETP, TEXHOJIOTUW TIOJNYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenne OTHOCUTEIHHON BIaKHOCTH BO3JIyXa.

Pazjen 4. DiekTpoguHaMuKa

Tema 1. Dnekmpocmamuxa

Onextpuzanusi Tel. OJNEKTpUYECKUH 3apsan. JlBa BHJA JJIEKTPUYECKHX 3apsfoB.
IIpoBOAHMKY, TUANEKTPUKH U IOJYNIPOBOJIHUKH. 3aKOH COXPAHEHMS dIIEKTPUYECKOTO 3apsia.

B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyecKud — 3apsa.
Onextpuueckoe nose. Hanpsk€éHHocTh anexTpuyeckoro mnods. [lpuHuun cyneprno3uuuu
INEKTPUYECKUX NOJIeH. JINHUN HANPSHKEHHOCTHU DIIEKTPUYECKOTO TOJIA.

PabGora cunm oanekrpoctatmueckoro mons. [lorenmuman. Pa3HOCT  MOTEHIMAJIOB.
[IpOoBOHMKYM M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. JlnaniekTprudecKkass IpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPTHs
3apsKEHHOIO0 KOHJIEHCATOPA.

TexHn4yeckue ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMHPOBAILHBIN
armapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACHCTBUS JJIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE T10JI€ 3apsSKEHHBIX TEll.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3JI€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaAM IUIACTHH,
pacCTOSHUA MEKY HUMU U TU3IEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuit mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hamnpsixenue. 3akon Oma a1 y4acTka Heru.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoarenbHoE, NapaIeabHOE, CMEIIAHHOE COCIMHEHHE POBOHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoynsa—JIenna. MoImHOCTh 2IEKTPHUUECKOTO TOKa.

DJIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKa. 3aKkoH OMa a1
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMblkaHue.

DNEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTPpUUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[NonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B pacTBOpax M paciulaBax »dJEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
aucconuanus. JIeKTPOIIN3.

DNeKTpUUYeCcKuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckne yCTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIH IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONIEPEYHOT0 CEUEHUSI U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
9JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISL TPOBOJAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3yyeHue cMenaHHOr0 COeIMHEHMS PE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHIIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
COTNPOTHUBIICHUS.



Habmtonenue snextposnnsa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocCymIecTBIsSETCS C Y4ETOM
CoJlepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHBIA (hakT, rumore3a, (Qu3MYeckas BETUYMHA, 3aKOH, TEOpus, HaOIIOJcHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxa: penieHHMEe CUCTeMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napadoia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKUHWH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBMKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
JKUBBIX OPTaHU3MOB (BU[BI TEILIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJEKTPHUUECKUE SBIICHUS B
JKUBOW MPUPOLE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHAasi Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJIOB, JEKTPOIUTHUYECKAS JUCCOIUAINS, TAThBAHHKA.

T'eoepaghus: BIaXXHOCTBH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHue NBIKEHUN C MCIONB30BAHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUHU TOJIy4YEHHsI COBPEMEHHBIX MaTe€pHUajoB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrosiHHble MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUIT Cynepno3uiMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKuuU. KapTuHa mMHUI MarHUTHOW MHTYKLIUHU TIOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHOe T0JIe TIPOBOJHUKA C TOKOM. KapTWHa NWHUNA WHAYKIIMH MarHUTHOTO TIOJS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumoaeicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAlIPaBJICHUE.

Cuna JlopeHua, e€ MoOAyiabp M HampaBieHHe. J[[BUKeHHE 3apsyKeHHOW YacTULIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cusl Jlopenma.

SIBrieHne HNEKTpOMAarHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIMH.
DIEKTPOABUKYILASL CUJIA UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe nanekTpuueckoe mose. OIEKTPOABMXKYIIAas CHJa WHAYKIUU B MPOBOJHMKE,
JBUKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHna.

NunykTuBHOCTD. SIBIICHHE CAMOMHAYKIIMH. DJIEKTPOABIDKYINAS CHJIa CAMOUHTYKITUH.



DHeprusi MAarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTULI, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKITIA MAarHUTHOTO TTOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHMUTHOIO
MOTOKa.

SIBrieHMEe CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeiCTBUSI TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Paznen 5. KoaedaHust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHUmMHbLE KONEOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MexXaHWUYECKHe Koiebanus. [apMoHMUecKHe
koneOanus. Ilepuon, dwactora, amrumryna u  (¢asza koneOanwit. [IpyXUHHBI MasSTHHK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX kojebanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSX.

KonebarenpHblii KOHTYp. CBOOOJHBIE 3JICKTPOMATHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJIeOaTEIHPHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojaeOaHUAX. BbIHYX/IeHHbIE MEXaHUUYECKUE KOJEOaHMs.
Pe3onanc. BeiHyX)aeHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsblii Tok. CUHYCOUAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOJCHUE DIICKTPHUUYESCKOW SHEPTrHH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcCnoab30BaHUs
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: BJIEKTPUUECKH 3BOHOK,
reHepaTop NEePEeMEHHOT0 TOKa, IMHUU 3JIEKTporiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGmrogenue 3aryxarmmmx KojaeOaHui.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.



CB00O/IHBIE IEKTPOMArHUTHBIE KOJIEOaHHs.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHaHCc npu mocieqoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIeHcaTopa.

Monenb TMHUY 3JIEKTpoIIepe1ayuu.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOro TOKa B ILENM U3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u I1eKmpomMazHumHble 60JIHbL

MexaHuuyeckue BOJIHBI, ycaoBUsl pacripoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHus
u anvHa BonHbl. [lomepeunble W mpononbHble BoOJHBL MHTepdepeHmms u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. YCJIOBUSA U3Ty4EHHs 3JEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranust BekTopoB E, B, V B snekrpomarautHOi BojHe. CBOMCTBa 3JIEKTpOMAarHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJioMyieHne, moyspusanus, audpakuus, uarepdepennus. CKOpoOCTh
JJIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEeKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIIBI paguoCcBs3u U TeneBuAcHUs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHble MHCTPYMEHTHI,
yIBTpa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEAMIMHE, Pajgap, paauONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmroneecs Teno kak HICTOUHUK 3BYyKa.

HaGnroneHue oTpaxxeHus U NpeoOMIICHHUSI MEXaHUYECKUX BOJIH.

Habnronenne uarepdepeHnnu u qudpakimy MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HaOmntoneHue cBsS3M TI'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.

HccnenoBanne CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPa)K€HUE, MpEJIOMIICHUE,
noJsipuzanus, Tudpakuus, HHTepQepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOE paclipOCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyd cBeta. ToUeUHBIM UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne H300paKeHUW B TIIIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIIOMIICHUS CBeTa. AOCONIOTHBIA  IMOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroia MOTHOrO BHYTPEHHETO
OTpa)KECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceera. Lger.



Cobwupatonue W paccewBaroye JUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U
OTTHYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOMPAIONIUX U PACCEUBAIOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHblE HWCTOYHHKHU. Y CIOBUS
Ha0JI0/IEHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PELIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacHpocTpaHEHUE, OTpaKEHHE U MpejomiieHHe cBera. OnTuueckue
prOOpBI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOa.

Hab6monenne untepdepeHym cera.

HabGmonenne nudpakimu cBera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tomygenue criekTpa ¢ TOMONIBbIO TH(PPAKITMOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomul

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJILHON TEOPUU OTHOCUTEIHLHOCTH
I'panuipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWku. llocTymaTsl crnenualbHONW TEOpUHU
OTHOCUTEIBHOCTA: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, NPHUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe JICHIE BPEMEHHU M COKpAIllEHUE JJTHHBI.
DHeprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl € SHEPTUEHN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI TIOKOSL.

Paznen 7. KBanTroBasi puszuka
Tema 1. dnemenmul KGAHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYJIbC
¢dorona.
Otkpeitne u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dhororddekra. YpaBuenne DiinmTeitHa 1s horodddexra. «kKpacHas rpanuna» porodddexra.
JNasnenue ceera. Onbitel I1. H. JIeGenena.
XHUMUYECKOE JICCTBHUE CBETA.



TexHuyeckue YCTpONCTBA M TPAKTHUECKOE MPUMEHEHHE: (OTOANEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (GOTOAPdeEKTa.
CBeTOqHOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesnuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpPOBHSI SHEpruM Ha Jpyrod. Bumabl crektpoB. CHEKTp YypOBHEH HSHEPrHM aToma
BOJOpOAA.

BostHoBBIE cBOMCcTBa yacTull. Bonuel ne bpoinsa. KoprnyckyisspHO-BOJIHOBOM JTyaau3M.

CHOHTaHHOE U BBIHYKJECHHOE U3TyYEHUE.

TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeHuaThIX CHEKTPOB U3TYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

HaGmtonenue nHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHThI,  JOKa3bIBAIOUIUE  CII0KHOCTH CTPOEHHS  sAapa. OTtkpbITHE
panunoakTuBHOCTH. OnbITH Pe3epdopaa 1mo onpeneneHnio coctaBa palioakKTUBHOTO H3ITyUeHHUs.
Caoiicta anb(a-, 6eta-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.

OtkpeiTHE TpoTOHa W HelTpoHa. Hykiomnas momens sapa ['eiizenOepra—liBaHeHKo.
3apsin sanpa. MaccoBoe uucio sigpa. M3otormsl.

Anbda-pacniaz. DJIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacman. ['amma-m3nydeHue. 3akoH
paZMoaKTUBHOIO pacnajia.

DHeprus cBA3U HYKJIOHOB B sipe. S nepHblie cuiibl. Jlegekt maccsl sapa.

S nepublie peakuuu. JleneHue u cUHTE3 sA1EP.

Snepubiii peaktop. Tepmosnepuslii cunre3. IlpoOiemMbl M MEpPCHIEKTUBBI  sACpHON
SHEPreTUKU. JKOJIOTMUYECKHUEe aCIIEKThI IICPHON SJHEPTETUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YACTHIL.

@dyHIaMeHTalIbHbIE B3aUMOJIeHCTBUS. EMMHCTBO (hr3nuecKkoil KapTUHbBI MUpA.

TexHnyeckue ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast 6oMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1a60pamopmvie pabomul
HccnenoBanue TpekoB yacTuil (1o roToBsiM poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH



Ortanbel pa3BUTUs  acTpoHOMHuHU. llpukiagHOoe W MHMpPOBO33pEHUECKOE 3HAUYEHHE
aCTPOHOMHUHU.

Bup 38é3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/1bl, MIIAHEThI, UX BUTUMOE JBUKECHHE.

ConneuHnas cuctema.

Connne. ConnHeunast akTUBHOCTh. Mctounuk sHeprum ConHia u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpaJbHbIA KJIacC — CBETHUMOCTBY». 3BE3/bI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» I 3BE3J TJIaBHOU
nocienoBarenbHOCTU.  BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BOTroLMK COJIHLA U 3BE3]T. DTalbl )KU3HU 3BE3.

Mnineunsiit [1yTs — Hama ["anaktuka. [Tonoxxenue u nuxenue Connua B ["'anaktuke. Turbl
rajnakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SApax TANAKTHK.

Bcenennas. Pacmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopust
Bonbioro B3psiBa. PenukToBOE U3IyUYEHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmroniennss HeBOOPYKEHHBIM TJIa30M C UCHOJIB30BAHUEM KOMMBIOTEPHBIX MPHI0KEHUN
JUISL OTIPEJICIICHUS MOJIOKEHHSI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus 1 sipkue 3BE3/bI.

HaGmronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O06o0maroniee NoBTOPeHUE

Ponbp ¢u3uku U acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COLMAIbHON U
THYECKOW cdepax AeATEIbHOCTH 4YeJOBeKa, pPOJIb M MECTO (HM3MKHM U aCTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
MpecTaBIeHU 0 (PU3HUecKoi KapTUHE MUPA, MECTO (PU3NUECKOM KapTUHBI MUpa B 00ILIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX ITPEACTABIECHUIN O IPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 kjacce OCYIIECTBISETCS C Y4YETOM
COJEpXKATEIbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOT'O IO3HAHMSA:
SBJICHUE, HAy4YHBIA (hakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
JKCHEPUMEHT, MOJAECIMPOBAHNE, MOJECIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUUECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKJECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIUH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeiesieHIe IUIOMAIH IUIOCKUX GUryp u oobéma ted.

buonocus: snekrpuueckue SBIEHUS B KUBOW NIpUpOJE, KojeOaTelbHbIE ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHHUS B XUBOW NPUPOJE, AEUCTBHE paJvallid Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, NTPEACKA3AHUE 3EMIIETPSICEHUI.



Texnonocusi: TAHUM BJIEKTPOIIEpEIayd, T€HEPATOP MEPEMEHHOIO TOKA, AJIEKTPOABUTATEb,
WHAYKIIMOHHAS T€Yb, pajap, pPaJHONpPHEMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meds,
MIPOCKIIMOHHBIN aImapar, BOJOKOHHAsI ONTHKA, COJTHEYHAs OaTtapes.



INNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenue yueOHoro mpenmera «®duszmka» Ha ypoBHE CpelHEro o0mero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) TOJDKHO  OOECIECUUTHh  JIOCTIDKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTANIpPCIMETHBIX U MIPECAMCETHBIX OGpﬁSOB&TCHBHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS y4yeOHOTo mpeamera «Du3MKa» JODKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
HO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAallMi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclIupeHue KU3HEHHOI'O OIbITa M OIBITA JESATEIbHOCTH B IPOLECCE Peaau3allid OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIBHOM JESTETbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(OPMHUPOBAHHOCTb TPAKAAHCKONM MO3MLMU  OOydyaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WJIeHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAWIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENBHOCTh B HMHTEPECax TIPa)KIaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIHHON OpraHU3aIlHu;

YMEHHUE B3aWMOJICHCTBOBaTh C COLHUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHMM C MX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM e TETLHOCTH,

2) IATPHOTHYECKOT0 BOCTUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa1aHCKOW MIEHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHHMAM POCCHMCKHUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO OBEJCHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢u3nyeckoit Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepaM NpodecCHOHATBHOM JeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymien
npoeCCHH U pealn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3UKU Ha
MPOTS)KEHUU BCEH JKU3HU;

6) 9KOJIOrMY€eCKOr0 BOCITUTAHUSI:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJBTYpbl, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JIEHCTBUI B OKpY’KalOIIeW cpesle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIUpeHue OmbiTa JEATEJBHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHWE IICHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B TPOIECCE M3YUeHUs (PH3UKA
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE e CTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aAKTYaJIHM3UpPOBATH MPOOJIEMYy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENIETATh UEIH eI TeIbHOCTH, 33J]aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHHSIX;

pa3pabaTbIBaTh IUIAH PEUICHUs MPOOIEMbI ¢ YIETOM aHAIHM3a UMEIOIIUXCSI MaTePHATIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JIEATEIIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH PAOOTy B YCIOBUAX pEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJa/IeTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBHIMU MOHATUSAMU U MeToAamMHu (PU3MUecKOon
HaYKH;

BJIaJIETh HABBIKAMH YYEOHO-MCCIIEIOBATEIHCKON M MPOEKTHOU JEATETLHOCTH B 00JIacTH
(bu3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 3a7a4
(U3HUECKOTO COJEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO/I0OB TTO3HAHMS;

BJIQJIETh BHJAMH JCATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUSA, €T0 HUHTEPIpETaIuH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3UYHBIX YYEOHBIX CHUTyallMsSX, B TOM 4YHUCIE TpHU
CO3/IJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIABUTAThb
rUnoTe3y e€ pelieHusi, HaXOJuUTh apPryMEHThl i JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJAE peEUIeHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 33/J]aud B 0Opa30BaATEIHHON JESITEIBHOCTH, B
TOM YHCJIE TIPU U3ydeHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYallUsAM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEAESTETbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 334U, TOIYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaHHH (1)I/I3I/I‘-ICCKOFO COACpKaHNA U3 MCTOUYHHKOB
pasHbIX THUIIOB, CAMOCTOSTEIIBHO OCYLIECTBISATh IIOMCK, AaHajlu3, CHUCTEMaTH3alMl U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH()OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOI[€HI/ICM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI, pECypcocOepeeHus], IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHWSA B PA3JIMYHBIX QopMmarax ¢ ydE€ToM
Ha3Ha4yeHus UHPOpMALMM U LEJNEeBOM ayAMTOpHM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIEHUS U BU3yaIU3al1u.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOIIICHHE HAa YpOKaX (PM3UKU U BO BHEYPOUHOU JeSITEILHOCTH;

pacro3HaBaTh NPCAINIOCBUIKA KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/JI U CMATYATH KOH(i)J'II/IKTI)I;

pa3BEPHYTO W JIOTUYHO H3JaraThb CBOIO TOYKY 3PEHHS C HCIOJB30BAHHUEM S3BIKOBBIX
CPEJICTB;

IIOHUMATb U UCII0JIB30BaTh NPCUMYIICCTBA KOMaHI[HOI\/'I u HHI[HBHJIy&HBHOﬁ pa60Tr,1;

BbIOMpaTh TEMATUKy M METOAbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4jieHa KOJIUIEKTHUBA;

MPUHUMATh LEJIU COBMECTHOW JESTENbHOCTH, OPTraHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBIIATH IUIaH JEWCTBUM, paclpelesTh poJid C y4ETOM
MHEHHI yJ4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaH/bl B OOIIUN pe3ynbTatr
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC INPOCKTHI, OUCHHUBATL MACH C IMO3UIMK HOBU3HBLI, OPHUI'MHAJIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL MNO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTYyalUAaX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHbIE YHUBEpPCAJIbHbIE y4eOHBbIE /IeiiCTBHSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIISITh TO3HABATEIBHYIO ACSATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U JOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHs] Pacuy€THBIX M KAauyeCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM;
pacHMpsTh paMKH Y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHUIT;
JenaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OIICHUBATH TPHOOPETEHHBINA OTIBIT;
crocoOCcTBOBaTh (OPMHUPOBAHMIO W TMPOSIBJICHUIO JSPYIUIUM B 00JacTh (PU3HKH,
MOCTOSIHHO TOBBIIIATH CBOWM 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOI[HOHAJILHBIH HHTELJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBHI B ACSATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU IMO3HABATEIHLHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUM
Y MBICTUTEIIBHBIX TPOIIECCOB, X PE3YJIbTATOB M OCHOBAHMIA,

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATh PEHICHUS 110 MX CHIKCHHIO,

MPUHUMATHh MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yJIbTaTOB JIeATeIHbHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTATKH M IOCTOWHCTRA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHSI CpEAHET0 00IIero oOpa3oBaHMs y O0yUYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMIPABJICHHUSI PA3BUTHS COOCTBEHHOW SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ceb¢;

CaMOpETyJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJTb, YMEHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMK, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IENIM WU YCIEXY,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

AOMMIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSHUE IPYrHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTUMHU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 Kiacce mpeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb c(HOPMUPOBAHHOCTh Y 00YUaIOIIKUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHMpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
JeITeTEHOCTH JIFONICH;

YUUTBIBaTh TPAHMULBl NPUMEHEHUS H3YyYEHHbIX (PU3MUYECKUX MoOJeJel: MaTepuaibHas
TOUYKA, MHEpLUAJIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, MAEAJIbHBIA ra3, MOAEIU
CTPOECHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBINA DJIECKTPUUECKUN 3aps] MPU PELICHUHU
(bu3nuecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SIBIEHUs (MIPOLECChl) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSAMOJIMHEHHOE BM)KEHHE, CBOOOJHOE MaJeHUE Ted,
NBIDKEHUE TI0 OKPY)XKHOCTH, HWHEpIMsA, B3auMojelcTBue Tei, auddys3us, OpoyHOBCKOE
JIBI)KEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE oO0b&Ma Tesl NpU HarpeBaHUU
(oxJytaXkaeHun), TEMJI0BOE paBHOBECUE, UCIIApEHNE, KOHACHCAllKs, TUIaBJIeHUE, KpUCTAJIM3aLus,
KWIICHHE, BIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HAarpeBaHWU B 3aKPBITOM
cocyze, CBsA3b MEXIy IapaMeTpaMu COCTOSIHMsI ra3a B HM30IpoLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICMICTBUE 3apsI0B;



OIMHCHIBATH MEXAHMYECKOE JBIKECHUE, UCTIONB3Ys (hHM3MUECKHe BEIWYHHBI: KOOpJUHATA,
MyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeJa, KHHETHYIeCKas
SHEprus, MOTCHIMAIbHAS SHEPrusi, MEXaHWYecKas padoTa, MEXaHWYEeCKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUS U CIUHUIIBI, HAXOJUTH (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO BEIHUUHY
C APYTMMH BEJIIMYMHAMH,

ONMKCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOJB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBIKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprusi, pabora raza, kod()PHUIHEHT MONIe3HOr0 JEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
uX o0003HAueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTMCHIBATh WM3yUYEHHBIC 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA W DJICKTPUUYECKHUE SIBICHHS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaNpsDKEHHOCTh  TIOJIS, TMOTCHIMAJN, PAa3HOCTh TOTEHIIMANIOB; TIPU OIMCAHWUU IPABUIBHO
TPaKTOBaTh (PU3UUYECKUH CMBICI HCIOJIB3YEMBIX BEIUYMH, WX OOO3HAYEHUS W CIUHUIBI,
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

AQHATM3UPOBATh (PU3UIYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3YS (PU3NYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHEHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpPENHEN KWHETHYECKOW JHEPrHMH TEIUIOBOTO JBIKEHUS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIHIIBI ACHCTBHS MAIIWH, TPHOOPOB U TEXHUICCKUX YCTPOUCTB;
pasnyaTh yCIOBUS UX 0€30IaCHOTO MUCIOJIb30BaHUS B ITIOBCETHEBHOW KU3HH;

BBITIOJHATH JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3WYECKUX SIBICHUN M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TpU ITOM  (POPMYIHPOBATH
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOAUTH OTBIT i (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO M3MEpEeHUsT U HCIOJIb30BaTh HM3BECTHBIE METOJbI OICHKH
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX W3MEPEHUH, MPU OITOM KOHCTPYHUPOBAThH YCTAaHOBKY, (DUKCHUPOBATH pPE3yIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEJIMYWH B BHJIC TAOJHUIl U TPA(QHUKOB, JIeJIaTh BHIBOIBI
0 pe3yNbTaTaM HCCIIeJOBAHMS,

coOmrofaTh mpaBwia 0€30MacHOr0 TpyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OJKCHEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOM W TMPOCKTHOM JACSATCIBHOCTH C
WCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa00OpaTOPHOTO 0OOPYAOBAHNUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a/1aud BHIOUPATh (PU3HUECKYIO
MOJIeNlb, BBIICIATh (U3NYECKUE BEIMYMHBI W (OPMYIbl, HEOOXOAUMBIE sl €€ pelIeHHs,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pelaTh KauyecTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUMBYIO ILIETOYKY
pacCcyXIeHHH C ONIOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS,

UCIOJb30BaTh IPU pPELIEHMHM Y4YeOHBIX 3aJad COBPEMEHHble HMH()OPMaLMOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOIUTH MPHUMEPH! BKJIAJla POCCUHCKUX M 3apyO€KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JUIs
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpelessiTh OO0sf3aHHOCTM U IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4HOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHKU M TEXHOJIOTMH, B NPAKTHYECKOU
NeSITeTbHOCTH JIF0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YYUTHIBATh TPAHMUIBI TIPUMEHEHHUS HW3YUYEHHBIX (U3UYECKUX MOJENCH: TOYCUHBIH
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SIBIIEHUS (MPOLIECCHl) M OOBSACHATh UX HA OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHME MAarHMTOB, JJIEKTPOMAarHUTHAas
UHAYKIMS, JAEMCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYILIMICS 3apdf,
JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhortoanexkrpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/la, ECTECTBEHHAsI U UCKYCCTBEHHAs PaIUOAKTUBHOCTB;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTh PA3JIUYHBIX CPEll) U ANEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHONB3ysd (U3NUYECKHE BEJIWYMHBI: DIIEKTPUUECKUIM 3aps], CuiIa TOKa, 3JIEKTPUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Mouisd, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPUUECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4acToTa KojeOaHui B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, MPH OINUCAHUU MPABUIBHO
TPAaKTOBaTh (DU3UYECKUA CMBICT HCIONB3YEMbIX BEIMYMH, WX OO0O3HAUYECHUS M EIUHHIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, IMEpPHOJ IOoJIypaclajga, SHEprus CBA3M aTOMHBIX SAep, NpPHU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, MX OOO3HAUECHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYIJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3NIECKOI BEITMYNHBL;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH JJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO PAacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPa)KCHUs CBETA, 3aKOHBI IIPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTorddekrra, 3aKOH COXPAHEHUs DSHEPTHH, 3aKOH
COXpPAaHEHHsT MMIIYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUUYECKOro 3apsja, 3aKOH COXPaHEHUs
MaccoBOI0 YMCIA, NOCTyJaaTel bopa, 3aKOH pajMOaKTUBHOTO pacnaja, Ipu 3TOM pa3iudarhb
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHHE W YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HANPABJIECHUE BEKTOPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI II0 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  TPSMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobiemMy/3ajayy M TUIOTE3y Yy4eOHOro  SKCIEpUMEHTa, CcoOupaTh YCTAHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEZI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEI0OBaHUS;

cobmoaaTh MpaBuia 0€30MacHOr0 TpyJda NpU TMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB 1 1ab0opaTopHOro 000py0BaHuS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHON (PHU3MUECKON MOJAENbIO, HCIHOIb3Ys
¢u3nyeckue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BBIOMPATh (GU3NYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAbHOCTH IMOJYY€HHOTO 3HAUeHUS (PH3UUECKOM BETMUNHBI;

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

HCIIOJIb30BaTh TPU PpELIEHUH YYEOHbIX 3aJad COBPEMEHHbIE HH(OpPMaIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLUU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH PUHILIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS MX OE30MaCHOTO UCTIONIF30BaHMS B TIOBCEAHEBHOM KHU3HH,

IIPUBOJIUTH NPUMEPBI BKJIAJA POCCUHCKUX U 3apyOECKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIOJB30BATh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B IMOBCEIHEBHOW IKU3HH IS
obecrieueHHs O€30MMaCHOCTH IIPU OOPALEHNUH C TPUOOPAMH U TEXHUUYECKUMH YCTPOUCTBAMM, AJIS
COXpPaHEHHMs 310POBbs U COOJIIOJICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOLIeH cpee;



paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IUYHBIX COLMANIBHBIX POJIeH, IUIaHuPOBaTh padoTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJCKBAaTHO OLICHWBATH BKJIAJ KaXKIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTprUBaeMon POOIEMBI.



11 KVIIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nose. DJeKTpOMarHUTHas bubnuorexa LIOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasnen 2. KOJIEBAHUA 1 BOJTHbBI
21 MexaHn4ecKHe U 3IEKTPOMarHuTHbBIC 9 1 bubmuotexa [JOK
' KosIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3J1€KTPOMarHUTHBIE 5 1 bubmmorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [JOK

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

Htoro no pazneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA
41 Sene AHTOBO 6 bubmuorexa [IOK

. JICMEHTBI KBAHTOBOW OIITHUKH

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

4.2 Crpoenue aToma 4 bu6mmoreka [IOK



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

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

4.3 ATOMHOE AP0

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

Htoro no pasaeiny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE
HUroro mo pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

» ®umsuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrua B.M. nmox penaxiueit
[NapdentneBoit H.A., Akunonepnoe obmectso «M3narenbectBo «IIpocBenienue

PeivkeBua A.T1. CoopHauk 3amau o ¢pusuke 10 - 11 kmaccesl: 20-e uzn. - M.; poda, 2016

METOAUYECKUE MATEPUAJIBI U151 YUUTEJA

» ®umsuka, 10 krace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentbeBoit H.A., Akiimoneproe obmectBo «M3natenbeTBo «IIpocBenieruey

» Gusuka, 11 krace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentbeBoit H.A., Akimoneproe oomectBo «M3natenbctBo «IIpocBemieruey

PemvkeBuu A.T1. Coopuuk 3amau o ¢pusuke 10 - 11 xkmacesr: 20-¢ uzn. - M.; poda, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

http://school-collection.edu.ru/ https://4ege.ru/






