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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro YpoBHSI Ha YPOBHE CpelHEro oOIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHM U TpeOOBaHUN K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
oOpazoBarenbHOl mporpammel, mnpeactaBieHHbix B I'OC COO, a Takxke ¢ yd4éToM
dbenepabHON pabodell POrpaMMbl BOCITUTAHUS M KOHIICTIIIMHA TIPETIOaBaHusI yIeOHOTO
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Dexnepanuu,
peanu3yonmMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

ConepsxaHue mporpaMMbl 1Mo (pr3vMKe HANpaBICHO Ha (GOPMHPOBAHUE €CTECTBEHHO-
HAay4yHOW KapTwHbI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HNKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usnke
cootBercTBYyeT TpeboBanusiM OI'OC COO k miaHUpyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM pe3yjbTaTaM OOyYeHMs, a TaKkKe YUYUThIBA€T HEO0OXOJAUMOCTh
peanu3anyd MEXIPEIMETHBIX CBsi3eM (DU3MKM C €CTeCTBEHHO-HAYYHBIMU Y4EOHBIMU
npeaMeTamu. B Heil onpeensitoTcsi OCHOBHBIE 1IEJIM U3Y4eHHS (DU3UKH HA YPOBHE CPETHETO
oO1ero oOpazoBaHusl, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e [UIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (U3UKHU Ha 0230BOM YPOBHE, B TOM YHCJIE
MpeMETHBIE PE3YIbTaThI IO roJaM 00yUYeHus;

ecojiepkaHue yueOHoro npeamera « u3nkay 1o rojgaM oOy4eHHs.

®du3uka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIMAas B KayeCTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HAaHHA 00
okpyxkatomieMm mupe. [IkoabHbIM Kypc GU3HKH — CUCTEMOOOPAa3YIOIIHiA 111 €CTECTBEHHO-
HAyYHBIX YU€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOIIECCOB
W SIBJIICHHH, HU3yd4aeMbIX XUMHUEH, Ouosioruei, ¢pusndeckor reorpadueii 1 acTpoOHOMUEH.
Hcnonb3oBaHre U aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM OMNpeNeNseT XapakTrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUH B c(epe IHEPreTHKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJTyUYeHHs] HOBBIX MaTEpPUAJIOB C 3aJlaHHBIMU CBOMCTBAMU U JIpyrux. M3ydyenue
(hU3UKM BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOyuaromuxcsi, B GOpMUPOBAHWE YMEHHUM MPUMEHSATh HAYYHBIH METOJ| TO3HAHUS TPHU
BBITIOJTHEHUHU UMH YUE€OHBIX UCCIIEI0BaHUMN.

B ocHOBy kypca QU3MKHU AJi1 YPOBHSI CPEHEr0 OO0IIEro 00pa3oBaHUs MOJIOKEH Pl
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MMPUHLIMIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM € HEM KypC SIBISIETCS JIOTUUECKH 3aBEPIIEHHBIM,
OH COACPKUT MaTEpHAJl U3 BCEX Pa3AesioB (PU3UKH, BKIIFOYAET KaK BOMPOCHI KIIACCHYECKOM,
TaK ¥ COBPEMEHHOMN (hU3HKHU.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW Matepuan Kypca (GU3UKUA 00BhEIUHEH
BOKPYT (pu3nuecKux Teopuii. BeaymuMm B Kypce sBisieTcs: popMupoBaHue TpeICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIICCTBE U MOJIE.

Hoess  eymanumapuzayuu. EE  peanuzanus  mOpeanojaracT  MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIIMaNa (PU3NYECKOM HAayKH, OCMBICIICHUE CBSI3HM Pa3BUTHUS (PUBUKH C
pa3BUTHEM OOIlEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaAMHU.



Hoes npuxnaonot nanpasiennocmu. Kypc puszuku mnpenmnosaraeT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUNA M3YyUYEHHBIX TEOPHUil U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPeICTBOM BBEACHHS JIEMEHTOB COJECpXKaHUS,
MNOCBSIIIEHHBIX OSKOJOTUYECKUM MPOOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTHM, a TakKe OOCYXIACHHUS TPOOJIeM parioOHAIBHOTO
MIPUPOIOTIONB30BAHUS U SKOJOTHIECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (pU3MK1 Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus
ABIIAIOTCS (pU3NYECKUE TEOpUH ((POPMUPOBAHUE MTPEICTABICHHUM O CTPYKTYpE MOCTPOCHUS
(bu3uIecKor Teopuu, poi (PyHIAaMEHTAIbHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
MPEACTABIICHUSIX O TPHUPOJE, TpaHUIAX MNPUMEHUMOCTH TEOPHH, JUIsl ONMUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CuCTeMHO-IesTeTbHOCTHBIN TOJIX0]T B Kypce (PU3UKHU peau3yeTcsl Mpekie BCero 3a
CUY€T OpraHu3aluu SKCIEPUMEHTAIBHON JesATeIbHOCTH oOyuwatomuxcs. s 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO UCIOIH30BAHHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA00PATOPHBIX padOT, KOTOPHIE B Iporpamme 1o pusnke 00beTUHEHbBI B
OOIIUI CITUCOK YUEHUYECKHUX MPaKTUYECKUX padoT. [Ipu aTom obecrieunBaeTcsi OBJIaIcHNE
OoOyYaroMMHUCS YMEHHUSIMU TPOBOJAUTH KOCBEHHBIE HM3MEPEHUs, HCCIIEeIOBAHUS
3aBUCUMOCTEH (PM3UIECKUX BETUYHH U MTOCTAHOBKY OTBITOB ITO MPOBEPKE MPEITOKEHHBIX
THIIOTES3.

Bonbimoe BHUMaHME ynenseTcs PelIeHHuI0 Pacu€THBIX W KAa4eCTBEHHBIX 3amad. [lpwm
ATOM IS PacuETHBIX 3a7a4 MPUOPUTETOM SIBISTFOTCS 3a1a4U C SIBHO 3aJIaHHON (U3NIECKOU
MOJIETIBIO, TO3BOJIAIONINE TPUMEHSTh H3yUYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszena Kypca, Tak ¥ UHTETpHUPYs 3HaHUS U3 Pa3HBIX pa3neioB. /[ kadecTBEeHHBIX 3a/1a4
MIPUOPUTETOM SIBIITFOTCS 3aJaHMsI Ha OOBSICHEHUE MPOTCKAaHWs (PU3MUECKHUX SBICHUN U
MPOIIECCOB B OKPYXKAIOIICH JXU3HMU, TpeOyromye BbIOOpa (PU3HYECKOH MOACHH s
CUTYAIINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e popMHupoBaHUE HMHTEpECa W CTPEMIICHUS OOYyUYaIOIUXCS K HAYYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

®pa3BUTHE TMPEICTABICHUNH O HAYYHOM METOJIC¢ TO3HAHUSA W (OPMUPOBAHUE
HCCJICIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e(popMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3Y4Y€HUS OCHOB
CTpOEHHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;

¢ hopMupoBaHue yMeHUH OOBSICHATH SBJICHHSI C UCIIOIH30BaHUEM (PU3HUCCKUX 3HAHUN
Y HAyYHBIX JI0KA3aTeIIbCTB;

¢ hopMupoBaHUE MPEACTABICHUHN O POJIU (PU3NKH TSI PA3BUTHS APYTHX €CTCCTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX 1eseld o0ecrneunBaeTcsl pelieHneM CaeayoX 3a/1a4 B Mpoliecce
M3y4yeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

e IpHOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIOYAsS MEXaHUKY, MOJCKYJSPHYIO (U3HUKY, SJIEKTPOJUHAMHKY, KBAaHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

e(popMupoBaHUE YMEHHUH TIPUMEHSATH TEOPETHUYCCKUE 3HAHUS JJI OOBSCHEHUS
(M3UYECKUX SBJICHUH B IPUPOJIE U JJIS IPUHSITHS TPAKTUICCKUX PEIICHUH B TOBCETHEBHON
KU3HH,



®OCBOCHHE CIIOCOOOB PEIICHHs Pa3jMYHBIX 33]a4 C SBHO 3aJaHHOW (pU3MUecKoi
MOJIENbIO, 3a/1a4, MOAPa3yMEBAIOIINX CaMOCTOSATEIBHOE CO3/IaHne (U3MUYECKON MOIEIH,
aJICKBATHOW yCIIOBUSIM 3aJ1a4H;

e[TOHMMaHNE (HPU3UICCKUX OCHOB W MIPUHITUIIOB EUCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENIY;

®OBJIaJICHHE METOIAMU CAMOCTOSITEIILHOTO TUTAHUPOBAHUS U TIPOBEICHUS (PU3UIESCKIX
OKCIIEPUMEHTOB, aHAJIM3a M MHTEPIpPETalud WH(OOPMAIIUU, ONPEACIICHUS TOCTOBEPHOCTH
TIOJTyYEHHOTO PE3yJIbTaTa;

®CO3/IaHWE YyCIOBUW IS Pa3BUTHS YMEHUHW TPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha m3yuenue ¢usuku (0a30BBIi YPOBEHB) HA YPOBHE CPEAHETO 00IIEro 0Opa3oBaHuUs
orBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 gyac B Hexeno), B 11 kiracce — 34 yaca (1 gac
B HEJIETIIO).

COILEPKXAHUE OBYYEHUA

10 KITACC

Pa3znes 1. ®u3uKka 1 METOAbI HAYYHOT'0 NO3HAHUA

®dusnka — Hayka o npupone. Hayunsie MeToabI IO3HAHU OKpY Karouiero mupa. Possb
HKCIIEPUMEHTA U TEOPHUHU B MIPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBJICHUA M mpoueccoB. HayuHble TUIOTE3BI.
®uznyeckre 3aKOHbI U TeOpHH. [ paHULIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpuHImMmI
COOTBETCTBHS.

Ponbs u mecto ¢u3uku B GOpMUpPOBAHMU COBPEMEHHON HAy4YHOW KapTUHBI MUpa, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBHIE U3MEPUTEINBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHrne. OTHOCUTENIBHOCTh MEXAaHUYECKOro JBHKeHUs. Cucrema
orcyéra. Tpaekropusi.

[Tepemenienune, cKkOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE
MAaTepUaIbHON TOYKH, X MPOCKIUH Ha OCU CUCTEMBI KOOpAUHAT. CII0)KEHUE NEPEMEILICHU N
U CIIOKEHHUE CKOPOCTEM.

PaBHoMepHOE W  PaBHOYCKOPEHHOE MpsMOJMHENHHOe JBkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTU W TMEPEMENICHUS MaTepUATbHON
TOYKH OT BPEMEHHU.

CBobOosHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneinHoe nBmxeHue. /[[BH>KEHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTU C
IIOCTOSIHHOM T10 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpocTh. [lepuon u
gacToTa obparieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHHUeCcKkre YCTPOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: CIUAOMETP, IABHKECHUE
CHApSIOB, LICTIHBIE U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu



Mopgenp cuctemMbl OTCU€Ta, WUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue JnBwxeHUs Tena, OpPOIIEHHOTO TMOJA yIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaACHMS.

Hanpagnenue ckopocTu pu ABUKEHUH 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne HepaBHOMEPHOTO ABUKEHUSA C LIEBIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HUccnegoBanne COOTHOWICHUST MEXIYy [MYTSIMHA, NOPOUACHHBIMM TEIOM 32
MOCJIEIOBATEIBbHBIE PABHBIE MTPOMEKYTKA BPEMEHH NPU PAaBHOYCKOPEHHOM JIBUKECHHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenune aBMxKEHUS Tesa, OPOUICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutensHOcTH [anmuies. I[lepseii 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepniosduuuu cuil. Bropoit 3akon Herotona nms
MaTepuaabHOUW Touku. Tpernil 3aKkoH HproTOHA 1151 MatepraibHBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuina tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuina ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (okosi, CKoJibkeHus, kauenus). Cuia tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHUsT M cuia TpeHusi mnokos. Koadduiument tpenus. Cuna
COIPOTHUBJICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTENIBHO OCU BpauleHus. [lnedo cumel. YcimoBusi paBHOBECHS
TBEPJIOIO Tea.

TexHuueckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: MOAIIUITHUKH, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME UHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzydenue nBmxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U PE3UHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akonwl coxpanenus 6 mexanuxe

Nmnynbc MartepuanbHOW TOUYKH (TeNa), CUCTEMbl MaTepHalbHBIX ToueK. MMmmyinbce
CUJIbl U U3MEHEHHUE UMITYJIbCA TENA. 3aKOH COXPAHEHHS UMITYJIbCa. PEaKTUBHOE IBH>KECHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas 3Heprus MaTepruaibHON TOUKH. Teopema 00 N3MEHEHUH KHHETUYECKOM
SHEPTHUH.

[TorenuuanpHass sHeprus. lloTeHumanbHas 3HEprus ymnpyro aepopMHpOBaHHON
npy>xuHsbl. [loTeHIManbHas SHeprus Tenaa BOJIU3U MNOBEPXHOCTU 3EMIIH.

[ToTenuanpHBIC U HETIOTEHITUATBHBIE CHITBI. CBSI3b pabOTHI HETTOTECHITUATBHBIX CHII C
M3MEHEHHEM MEXAHUYECKOW PHEPTrUM CUCTEMbI Tel. 3aKOH COXPAHCHUS MEXaHUYECKOU
SHEPTHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHUYeCcKHe YCTPOWCTBA M MPAKTHUUYECKOE TMPUMEHEHHUE: BOJOMET, KOIED,
MPYXKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexo MOTEHIIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydenune aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBI0 ABYX OAWHAKOBBIX HUTSHBIX
MAasITHHKOB.

Uccnenosanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHMUYECKON HPHEpPruu Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MousekyasipHas pu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJEHCTBUA YaCTULL BellecTBa. MoJIesd CTPOECHUS Ta30B, JKUAKOCTEN U TBEPABIX TEII U
0OBsSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHX Mojelieidl. Macca u pa3Mepbl MOJIEKYI.
KomnuyectBo Beniectna. [ToctositHHas ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Mopens wnnpeanpHOro raza. OCHOBHOE ypaBHEHHME MOJEKYISAPHO-KMHETHYECKOU
TEOpPUHU HUJEaTbLHOIO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHel KUHETHYECKOU
SHEpPruM TEIUIOBOrO ABM>KEHHUs 4vactull ra3a. [llkana temmneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon [lanbToHa. HM3ompoueccsl B
WJIeaIbHOM Tra3e C IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHUe
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnbITHI, JAOKA3bIBAIONINE JMCKPETHOE CTPOEHHE BemecTBa, (ororpaduud MOJEKYII
OPTraHUYECKUX COCIUHECHUMU.

OmnbrTel 10 U GYy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita [lTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.



Mogens, HIUTFOCTpUpPYIOIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA UICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre mMacchl BO3yXa B KJIAaCCHOW KOMHATE Ha OCHOBE M3MEpEHUl o0bhEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYPhI BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY MapaMeTpamMH COCTOSTHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsIs1 SJHEprUst TEPMOAMHAMAYECKON CHUCTEMBI
u cnocoObl €€ u3MeHeHus. KommyecTBO TemnoTsl M pabora. BHyTpeHHSsT 3Heprus
OJIHOATOMHOTO HJ€albHOro raza. Buipl Teronepenayu: TemIONPOBOJHOCTb, KOHBEKIIUS,
U3JIly4eHHe. YJellbHas  TEIUIOEMKOCTh  BemecTBa. KoiMyecTBO — TEIJIOTHI  MpHU
TEeIJIonepeaaye.

[Tonsitue 06 aguabatHom mporuecce. [lepBoiit 3akoH TepmoauHaMmuku. [IpuMenenue
NEPBOro 3aKOHa TEPMOAMHAMUKH K H3ompoueccaM. ['paduueckas narepnperarust padboThl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [lpuHIMOBL nedcTBUS TEIUIOBBIX MamuH. [IpeoGpazoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KodpuiueHT noie3Horo AeHCTBUs TEIIOBON MAalllMHBbI.
Huxn KapHo u ero kod3p@dUIMEHT MOJE3HOTO JEUCTBUA. DKOJOTUUECKUE MPOOIEeMbl
TEIJIO3HEPTETUKHU.

TexHrueckre yCcTpoWCTBa U NMPAKTUYECKOE MPUMEHEHHE: JIBHUraTelb BHYTPEHHErO
cropanusi, ObITOBO XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTPEHHEW SHEPIUM Teja MPU COBEPIICHUH PadOThI: BBUIET IPOOKH U3
OYyTBUIKHM TIOJT IEMCTBUEM CKAaTOTO BO3/lyXa, HArpeBaHUE 3pupa B JIATYHHOU TpyOKe MyTEM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHnne BHyTpEHHEN dHEpPTUH (TeMIlepaTyphbl) Teja IpH TEIIoNnepesaye.

OmnbIT M0 aAabaTHOMY PaCIIUPEHUIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENE BHYTPEHHErO CropaHus, pPEaKTUBHOIO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpbHON TEMITOEMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHjaeHcanusa. HWcmapenue u kuneHue. AOCONIOTHAs W
OTHOCUTEJbHAS  BJIAXHOCTh BO3ayxa. HacelieHHslid map. VYxaenpHas — TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBICHHUS.

TBépnoe Tteno. Kpucramivueckue u amMop@Hbie Tena. AHU3ZO0TPOIHUS CBOWCTB
kpuctayuoB. Kugkue kpuctawisl. CoBpeMeHHble Marepuanbl. [lnaBinenue wu
KpucTayui3anus. Y AelbHas TerioTa miasienus. CyOoaumanusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHHUecKre yCTpOWCTBa U MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMU TMOJyYEHUsI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX MAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.



CnocoObl u3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MijiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOU BIAKHOCTH BO31yXa.

Pa3nen 4. JinekTpoAuHaMHKA

Tema 1. Inekmpocmamuxa

OnexTpu3anus Ted. JJIEKTpUYeCKUuid 3apsia. JBa Buaa 3IEKTpHUUECKUX 3apsoB.
[IpoBOIHUKM, NHUAJAEKTPUKH W MOJYIPOBOJHUKH. 3aKOH COXPAaHEHHUS 3JIEKTPUYECKOIrO
3apsja.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. ToueuHwlid 30€KTpUYECKHid 3apsi.
Onextpuyeckoe nosie. Hanpsx€HHOCTD anekTpudeckoro noss. [IpuHnun cynepnosunuu
ANEKTPUYECKUX MOJEH. JIMHNN HAaIPsSHKEHHOCTH 3JIEKTPUYECKOTO TTOJIA.

PabGora cun snektpocratmueckoro nois. Ilorenuman. Pa3HOCTh MOTEHLIMANOB.
[IpOBOMHMKM W JOMPJEKTPUKH B BJIEKTPOCTATUYECKOM Tosie. JlManexrpuueckas
IIPOHMIIAEMOCTb.

OnextpoémkocTb. KoHzeHcaTop. DneKTpoEMKOCTh INIOCKOIO KOHAEHCATOpa. DHEPTHUs
3apsSYKEHHOT'0 KOHJIEHCATOPA.

TexHruecKre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: SJIEKTPOCKOIL, JIEKTPOMETP,

ANEKTPOCTAaTUYECKAsl ~ 3alllMTa,  3a3eMJIEHWE  3JEKTpONpuOOpOB,  KOHJAEHCATOD,
KONIMPOBAJIBHBIN anmapar, CTpyHUHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUS DJIEKTPOMETPA.

B3auMoeiicTBrE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIeKTpOCTaTUYECKasl 3aLIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAXA IUIACTHH,
PACCTOSIHUSI MEXKJly HUMU U IUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCIJIOBUSI CYIIECTBOBAHUS AJIECKTPUUECKOTO TOKA. MCTOUHMKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTKa LEnu.

OJIEKTPUYECKOE  COMPOTUBIICHHE.  YJEIbHOE  CONPOTUBICHHE  BEIECTBA.
[TocnenoBarenpbHOE, MapalIeIbHOE, CMEIIAHHOE COSITMHEHNE IPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akoH J[koyns—Jlenna. MoOIHOCTD 3IEKTPUIECKOTO
TOKa.

DIIEKTPOJIBIXKYIIIAs CHJIa U BHYTPEHHEE COPOTUBJIEHUE UCTOYHUKA TOKa. 3akoH Oma
JU1s1 IOJTHOW (3aMKHYTOM) 3eKTpruueckoil nenu. KopoTkoe 3amMbIKaHueE.

DJIEKTPOHHAsI TPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.



DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonHuku. CoOCTBEHHAss M MPUMECHAs IMPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. IlomynpoBogHUKOBBIE TPHOOPHI.

DNEKTPpUYECKHNA TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIMTOB. DJIEKTPOJUTHYECKAS
JUCCONMALMS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIBHBIN pa3ps.
Monnus. [1na3zma.

TexHHUecKre yCTpOWCTBAa M IMPAKTHYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP,
peocTar, UCTOYHUKUA TOKA, 3JEKTPOHArpeBaTeibHbIE MPHOOPHI, AIEKTPOOCBETUTEIbHBIC
npuOOpPbI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MIOJIyITPOBOTHUKOBBIN JTUO/]I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne cuibl TOKAa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWJIMHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOIAIN
IIONIEPEYHOr0 CEYCHMS U MaTepraa.

CMelnaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe  u3MepeHue  INEKTPOABMXKYyIIEW  cwibl.  KopoTkoe — 3aMblkaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI IPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yueHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHre 3IIEKTPOABMKYILIEH CHIIBI HCTOYHMKA TOKa M €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Habmronenue amexTpoimsa.

MeknpeaMeTHbIe CBSI3H

N3yyenne kypca ¢puzuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISETCS C YUYETOM
COJIEpKaTEeNIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OUOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvle nonsamus, CBI3aHHbIE C U3YUYEHUEM METOJ0B HAyYHOT'O IMO3HAHMSL:
ABJICHHE, HAYYHbIH (aKT, TUNOTE3a, (PU3NUECKasi BEIUYMHA, 3aKOH, TEOpHUsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelleHHe CUCTEMbl YpPaBHEHMU, JuHEHHas (QyHKUMs, Mapadoda,
runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKLIHU: CUHYC, KOCHUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIINH
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

bBuonocus: wmexaHudeckoe [BIKEHHE B JKMBOM mnpupozae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPTraHuW3MOB (BUABI TEIUIONEpEeaun, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH W ra3os,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBAaHUKA.

T'eoepaghus: BNaxXxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeodOpa3oBaHUE ABUKEHUN C HUCIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIUITHUKH, UICIIOJIb30BAHUE 3aKOHA COXPAHEHHUSI UMITYJIbCA B TEXHHUKE
(pakeTa, BOJOMET W ApYyrue), NBUTATEIb BHYTPEHHETO CrOpaHHs, mapoBas TypOuHA,
OBITOBOM  XOJIOAWJIBHHUK, KOHAMIIMOHEP, TEXHOJOTMH TOJYYEHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTHU, AJIEKTPOCTATUYECKAS
3allUTa, 3a3EMJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IIPUHTEDP,
AIEKTPOHATPEBATEIBHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KIIACC

Pasnen 4. JinekTpoAuHaAMHKA

Tema 3. Macnummnoe noe. I1eKmpoOMaZHUMHAA UHOYKYUSA

[TocTrosiHHBIE MarHUTHL. B3anMoelicTBUE TOCTOSIHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop marHuTHOM MHAyKUMU. [IpuHOMO Cylneprno3svivu MAarHUTHBIX IToJed. JInHuum
MarHUTHOW HWHAYKIuU. KapThHa JHMHUA MAarHUTHOM HWHIYKIUU TOJISI MOCTOSHHBIX
MAarHUTOB.

MarsuTHoOE€ 110JI€ MPOBOIHUKA C TOKOM. KapTuHa JIMHUI MHAYKIUU MarHUTHOTO TOJIS
JUIMHHOTO IIPAMOrO IIPOBOAHUKA M 3aMKHYTOI'O KOJIBLEBOIO IIPOBOJHHMKA, KAaTyLIKH C
TokOM. OnbIT Opcreaa. BzaumoaencTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MoAyJib W HampaBliCHUE. [[BHKEHHE 3apsiKEHHOM YacCTHUIbl B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE SJIEKTPOMATHUTHOW HMHAYKUMU. [IOTOK BEKTOpa MAarHWTHOW HHIYKIIUU.
DJIEKTPOJBUKYILAsl CHJIA HHAYKIUU. 3aKOH JIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe anekTpuueckoe nosie. DIEKTPOABUKYILAs CHJIa MHIYKIUU B IPOBOJIHHUKE,
JBIKYLLEMCs [IOCTYIIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTG. SIBIIEHHE CAaMOMHIYKIMU. DJIEKTPOABMXKYLIAsk CUJIAa CAMOUHYKIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE. IOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTBHI, JIEKTPOJIBUTATENb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHULL, NHIYKIIUOHHAS
eYb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITy4YKa MATHUTHBIM I1OJIEM.

JIvHMM WHIYKIIUY MarHUTHOTO TTOJIS.

B3aumozericTere nByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb  3JIEKTPOJABMXKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIHUU.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



HBy‘ICHI/IC MAaroiuTHOI'O ITOJIAA KaTYIIKH C TOKOM.
I/ICCHC,Z[OBaHI/Ie I[GﬁCTBPIfI IMOCTOAHHOT'O MAaIrHUTA HAa PaMKy C TOKOM.
HCCHCI{OB&HHG SABJICHUA BHGKTpOMaFHHTHOﬁ HWHOYKIIUH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KON€0AHUA

Konebarenbnas cuctema. CBoOOgHBIE MexaHWYeckue KoieOanus. ['apMoHHuUeckue
koneOanus. [lepuon, vacrora, amruiutyna u Qaza xonedanuil. [IpyXUHHBIA MasTHHK.
MatemaTnueckuii MasTHUK. YpaBHEHHE TapMOHMYeCKUX KojeOanuil. [IpeBpaiienue
SHEPTUHU TIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOTHBIE AJIEKTPOMArHUTHBIC KOJEOAHUS B HCATHHOM
KOJIeOATETbHOM KOHTYpe. AHAJIOTUsS MEXIAY MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @Popmyrna TomcoHa. 3aKOH COXpaHEHHUSI DOSHEPrUM B  HACAIBHOM
KoJIebaTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyXawIUX KoJeOaHUSAX. BBIHYKIEHHBIE MEXaHUUYECKHE
KoJjebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemenHsblil TOK. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JIEUCTBYIOIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKECHHUS.

Tpanchopmarop. [IpousBoicTBO, nepenada u NoTpeOICHUE INEKTPUIECKON SHEPTHUU.
DKOJIOTUYECKHE PUCKHU NPHU MPOHU3BOACTBE 3JEKTpo3Hepruu. KynbTypa ucnonb3oBaHUs
ANEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckre ycTporMcTBa M NPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mapaMeTpoB  KojeOaTedbHOM  cUCTeMbl  (IPYXKUHHBIM WU
MaTeMaTUYECKUI MAsTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnusuiorpaMMbl - (3aBUCUMOCTH  CHJIBI TOKAa W HaIpsDKEHUST OT BPEMEHH) st
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocnenoBaTeIbHOM COCIUHEHNUN PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTpONepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

WccnepoBanue 3aBUCMMOCTH NIEPHOJA MaJbIX KoJIeOAaHUM Ipy3a HA HUTU OT JJIMHBI
HUTHU U MacChl rpysa.

Uccnenoanne mnepeMEeHHOro TOKa B IENU W3 MOCIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60JIHbL

MexaHnueckue  BOJHBI, ycloBHs — pacnpoctpanenus. Ilepuon.  CkopocTh
pactpocTpaHeHus U JTHA BOJHBL. [lonepeunsie u mpooibHbIe BOTHBL. HTEpdhepeH s u
T pakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



OJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JyYE€HHS DIJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus BexktopoB E, B, V B snexrpomarnutHoit BosiHe. CBolicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MpelOMJICHUE, ToJsgpu3aius, Audpakuus,
unTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMITBI paguOCBA3H U TeNeBUIeHUA. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  MPUMEHEHHE:  MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoOCTPaHEHUE MONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmtomnieecst Te€10 Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M 4YaCTOTOU
KOJIeOaHU.

HccnenoBanne CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPAaXXEHHE, MPEIOMIIECHUE,
noJisipu3anus, IMppaxkuus, THTepPepeHLns.

Tema 3. Onmuka

['eomerpuueckas ontuka. lIpsmoimHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOJHOMN
cpene. Jlyd cBera. ToueuHbIld HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenne n300paxeHuil B MIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTeNb
npesniomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. 1IpenenbHblil yroi ojaHoro BHyTPEHHETO
OTPAKEHHUSI.

Hucniepcus cBera. ClIoKHBIN cocTaB 6eoro cBera. LlBer.

Cobuparoue u pacceuBarolye JuUH3bl. ToHKas nuH3a. DOKYCHOE pAacCTOSTHHE U
onTHuYecKas cuja TOHKOW JMH3bL. [locTpoeHune wu300pakeHnii B coOuparommx |
pacceuBaromux JuH3ax. DopMysia TOHKON JTUH3BIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. MuTepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOJIOJICHUST MAaKCUMYMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

Hudpakus ceera. JudpakimonHas pemeérka. YcClIoBUE HAOMIOJIEHUS TJIaBHBIX
MaKCUMYyMOB TIpH TIaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHnueckne ycTpoicTBa M MPAKTUUECKOE MPUMEHEHUE: OUKH, JTyma, (oroanmapar,
MIPOCKITMOHHBINA amnmapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(GPaKIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsAsMONMHEHOE PACIIPOCTPAHEHUE, OTPAKEHNUE U NIPEIOMIIEHHE cBeTa. ONTHYECKHE
MpPUOOPBHI.



[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBO/IA.
UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Mopjenu MUKpPOCKOIIa, TeJIeCKOTa.

Habmronenue natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcnu cBera.

[Tomyuyenue ciekTpa ¢ MOMOIIBIO TTPU3MEI.
[Tonyuenue cekTpa ¢ mMOMOIIBIO JUGPAKITMOHHON PEIIETKY.
Hab6nronenune nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol
N3mepenne moka3aTens mpeIOMICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcuu ceera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHTEJIbHOCTH

I'panu1bl TPUMEHUMOCTH KJIIACCUYECKON MEXaHUKHU. [1ocTyaTsl cienuanbsHON TEOpUU
OTHOCUTEJIBHOCTH: HMHBAapUAaHTHOCTH MOIYJS CKOPOCTH CB€Ta B BaKyyMme, IPUHLHUII
OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsizu 3Hepruu (oTOHA C €ro 4acTOoTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccinenoBanue Goroddpdexra. Onvitel A. I'. CroneroBa. 3aKoHBI
dbotorpdexra. VYpaBuenue OiHmTeriHa I doTodpdekra. «KpacHas TpaHHIIA»
dhororddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeOGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTporucTBa U MPaKTUYECKOE MpUMEHEHUE: (POTOIEMEHT, POTOIATUHUK,
COJIHEUHasi baTapesi, CBEeTOIUO.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHOB BHeEMIHETO (HoTodhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Moguens atoma Tomcona. Onbitel Pesepdopaa mo paccestauto o -uactuil. [Inanerapnas
mozenb atoMa. [loctymarst bopa. U3nmydyenue u nmornormieHne GOTOHOB IPH MIEPEXO0/IEe aTOMa
C OJIHOTO YPOBHS dHEpPruu Ha Apyroil. Bunel cnektpoB. CeKkTp ypoBHEN SHEPIUM aToma
BOJOPOJIA.

BoustHoBbIE cBOMCTBA yacTull. BosHbl ne bpoiist. KopnyCkynsspHO-BOIHOBOM Ly aIU3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3 TyUCHHUE.



TexHuyeckne yCTpoWCTBa M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHbIA aHaJN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmoienne mmHeRvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenue muHEYaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTh  CTpoeHust  saapa.  OTKpwITHE
panuoaktuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHuio cocTaBa pagHOaKTHBHOTO
uznydenus. CBoiictBa anb(da-, 6eTa-, raMMa-u3iydeHus. BiusHue pagroakTUBHOCTH Ha
JKUBbIE OPTAHU3MBI.

OTtkpeiTHE NTpOoTOHA U HelTpoHa. Hykiionnas monens siapa ['eitzen6epra—Banenko.
3apsan sapa. MaccoBoe uncio sapa. M3oromnst.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacnan. ['amma-usiyudeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAnepHbie cuibl. Jlegext Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. Tepmosinepusiii cunTe3. [IpoOiieMbl U MEPCIEKTUBHI SAEPHOI
DHEPreTUKU. DKOJOTHYECKNE ACTIEKTHI AEPHON SHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JE€MEHTAPHBIX YaCTHULL.

@yH/1aMEeHTaJIbHbIE B3aUMOJAeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IIPUMEHEHME. JTO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Ortanbl pa3BUTHS acTpoHOMuM. [IpuknagHOE W MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHEThI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTh. Mictounuk sHeprun CoJiHIIa U 3BE31. 3BE3MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlMarpamMmma «CIEKTPAJIBHBIN KJIACC — CBETUMOCTBY». 3BE3IbI
IJIaBHOW MOCIEN0BATENIBHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUISl 3BE3] IJIaBHOMN
IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXO0XKIEHUHU U 3BosoMK ConHIa U 3BE3/1. DTallbl )KU3HU 3BE3.

Mnieunsiit [Iyts — Hama ["anaktuka. [Tonoxenue n nBuxenue Connua B ["anaktuke.
Turnbl ranakTuk. PagroranakTuky U kBa3zapbsl. YEpHBIE ABIPHI B siAPaX TAIAKTHK.

Bcenennas. Paciiupenne Beenennoil. 3akon Xa06usa. Paz6eranue ranaktuk. Teopust
bousbiioro B3peiBa. PenukroBoe usinydeHue.



MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGnroneHuss HEBOOPYXEHHBIM TJIA30M C  KCHOJB30BAHMEM  KOMITBIOTEPHBIX
NPUIOKEHUH JIJIsl ONPEETICHUs] MOJI0KEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CeBEepHOro NoJIyliapus U ApKHUe 3BE3/IbI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Muegnoro [lyrn.

O06o0marniee NOBTOpeHUE

Ponp ¢usuku m acTpoOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUATBLHON |
TUYECKON cdepax AeATeTbHOCTH YeNOBEeKa, pOJib U MECTO (M3HKH M aCTPOHOMHH B
COBPEMEHHOW HayuyHOW KapTUHE MHpa, poyib (U3HUECKOil Teopun B (HOPMHUPOBAHHUH
npecTaBiIeH 0 (PU3MUECKO KapTHHE MHUPa, MECTO (PU3NUECKON KapTUHBI MUpa B 0011IEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUNA O IPUPO/IE.

MeknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢u3uku 6a30Boro ypoBHs B 11 Kkjacce oCylIecTBIsETCs ¢ YUYETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMH MaT€MaTUKH, OMOJOTHH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meoicnpeomemnule noHAmMuUsl, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HayYHOI'O TO3HAHUS:
ABJICHHE, HAYYHbIN (aKT, TUNOTE3a, (DU3NUECKask BEIUUHHA, 3aKOH, TEOPHsl, HAOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YpAaBHEHUM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M HMX NPOCKIWH HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, ITPOM3BOJHBIE
AJIEMEHTApHbIX (PYHKUUH, NPHU3HAKU MOAO00US TPEYTOJbHUKOB, ONPEAECICHHE IUIOIIAIN
IJIOCKUX QUTYyp 1 00bEMa Tell.

Buonocus: snekTpudeckue sBIECHUS B )KUBOM MPUPOE, KoJdeOaTeNbHbIE IBUKEHUS B
KABOM MPUPOJIE, ONITUUECKUE SIBJICHHS B )KMBOU IPUPOAE, NEUCTBUE PAJUALIUA HA KUBBIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTypa TBEPABIX TeEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKU, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHWTHbBIE TONIOCAa 3EMJIM, 3aJIe)KM MArHUTHBIX pyH, (OTOChEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU .

Texnonocusa:  NWUHUM  DJIEKTPOIEpeNad, TEHepaTop  NEPEMEHHOrO0  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS I1€Yb, paxap, PaguONpPUEMHUK, TEIEBU30pP, AHTCHHA,
tenedoH, CBYU-neub, MpoeKIMOHHBIN amnmapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHoro npeameta «Dusmka» Ha ypOBHE CpeHETO 001Iero 00pa3oBaHus
(6a30BBI  YPOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHHE CICAYIOIIMX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.



JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS ydeOHOro mnpeamera «®DuU3HKa» JOJKHBI
OTpaxxaTb ~ TOTOBHOCTh U  CIIOCOOHOCTb  OOYy4YalIIUXCA  PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHON BHYTpPEHHEHN MO3UIIMEN JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUMA,
MO3UTUBHBIX BHYTPEHHUX YOEXIEHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM ILIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOIO OIbITa M ONBITa ACATEIBHOCTH B
MPOLIECCE pEATM3allMM OCHOBHBIX HAINPABICHUN BOCHHUTATENIBHOM NEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULIMK OOYy4YaIoUIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIIECTBA;

MIPUHATHE TPaAUIIMOHHBIX 00111€4eTOBEYECKUX TYMaHUCTUYECKUX u
JNEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCThH BECTH COBMECTHYIO JCSITEIBHOCTh B UHTEPECAX IPAKIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIpaBJIEHUU B 00pa30BaTEIbHON OpraHn3alluu;

YMEHHE B3aWMOJICHCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBHHM C HUX
GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKJIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOILICHUE K TOCYJIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUUCKHUX
Y4YEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIEGHHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHUPYSCh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTHM, B TOM YHUCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHUKY HAYYHOIO TBOPYECTBA,
MpUCYIEro (PU3NYECKO HAyKe;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpPEC K pa3IMyHbIM cdepam NpodeccCHOHATbHON AESITENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C ()U3UKOW M TEXHUKOM, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP OymyIieit
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TJIAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
Ha MPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH YKOJIOTMUECKOU KYJIbTYPhI, OCOZHAHHE TJIOOAILHOTO XapakTepa
AKOJIOTHYECKUX TPOOIIEeM;

IJIAHUPOBAHKUE U OCYLIECTBJIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA
LEJIEV YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH HAa OCHOBE
MMEIONTUXCS 3HAaHUH 110 (hU3HUKE;



7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOM J1eATEeNbHOCTH, TOTOBHOCTh B MPOLIECCE H3YUYCHUS
(bU3UKY OCYHIECTBIISITh TPOCKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUTYJIbHO
U B rpymre.

METAIIPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

ba3oBble Jiornyeckue AeMcCTBHUA:

CaMOCTOSTEIbHO (POPMYITUPOBATh U aKTyaIHM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPEAETATH LEIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTUKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pPACCMaTPUBAEMBIX (PHU3MUECKUX
SIBIICHUSX;

pa3pabarplBaTh IUIAH pelIeHus IMpoOJieMbl C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHUaJIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCJIEIACTBUM 1ESITEIHHOCTH;

KOOPAUHUPOBATh M BBINOJHATH PabOTy B YCJIOBHUSIX PEabHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBrble ncciienoBaTe/ibCKue JAeiicTBHS.

BIIJIETh HAYYHOW TEPMUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSIMU U METOJIaMH (PU3UUECKOI
HayKH;

BJIQJIETh HaBBIKAMHU YYEOHO-MCCIICIOBATCILCKOM M IPOCKTHOM JCATEILHOCTH B
obnactn GU3MKHA, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY IOHMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOro CoJIepKaHus, MPUMEHEHUIO Pa3IMIHBIX METO0B TTO3HAHUS;

BJIaJIETh BUJIAMU JICSTEILHOCTH MO MOJYYEHHWIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIUH,
peoOpa30BaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIIC TIPU
CO3J]aHUH YYEOHBIX POEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSA3U U aKTyaJU3UPOBATh 3a/lady, BBIIBUIATh
TUIOTE3Y €€ peIleHMs, HAXOAUTh apTyMEHThI JJIsl I0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TOJIyYEHHBIE B XOJI€ PELICHUs 3aJadu Pe3ybTaThl, KPUTHYECKU
OIICHUBATh X JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (POpMyIUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbLHON NESITEILHOCTH,
B TOM YHCJIC TIPU U3yUYCeHUU (PU3UKH;

JlaBaTh OI[CHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHYECKYIO 00JIaCTh KU3HEICATETLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJIEH, NPEIJIaraTh OpPUTMHAIBHBIC MMOJIXOAbI U PEIICHUS;

CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.



PaGora ¢ undpopmaumeii:

BJQJI€Th HaBbIKAMHU MOJyuYeHUs HUHOpManuu (U3HUECKOrOo COACpKAaHUS U3
UCTOYHUKOB  PA3HbIX THUIIOB, CaMOCTOSITEIbHO  OCYHIECTBIISITH IOWUCK, aHaJu3,
CUCTEMATH3AlMI0 U MHTEPIpETAlMI0O HMHPOPMALMM PA3TUYHBIX BUAOB U  (opm
Ipe/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIONb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3alMOHHBIX 3371a4d ¢ COOJI0ICHUEM
TpeOOBaHWI JPrOHOMHUKH, TEXHUKH O€30MMaCHOCTH, THTHUEHBI, PeCcypcocOepeKkeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€30TacHOCTH;

co37aBaTh TEKCTHl (PHU3WYECKOTO COACpKAHUA B PA3IMYHBIX (dopmaTax ¢ YIETOM
Ha3HauYeHUs WH(OpPMAIMKU © I1IEJIEBOM ayJuTOpWH, BBIOMpass ONTUMAIBHYIO GopMy
NPEe/ICTaBIICHUS U BU3yaJIU3aliu.

KoMMyHuKAaTHBHBIC YHHUBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

OCYIIECTBIISITH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAlMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUTYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUM C YUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

MPUHUMATH LEJIH COBMECTHOW JAESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAWHHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABIIAITh IJIaH JEHUCTBUN, PACIIPENCIISITh POJIA C YUETOM
MHEHHUI yYaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAa4ECTBO CBOEr0 BKJAJla M KaXJIOrO Yy4YaCTHHMKA KOMAaHJIbI B OOIIHiA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBbIE MPOEKTHI, OLEHUBATH UAEHU C TTO3ULMHA HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh NO3HABATEIbHYIO ACSITEIBHOCTh B 00J1acTU (PU3UKH U
ACTPOHOMUHU, BBISBJISATH IPOOIEMbI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHbIE 33/1a4H;

CaMOCTOSTENIbHO COCTABIISATH IJIaH PEUICHUS! pACUETHBIX U KaYECTBEHHBIX 3a/1a4, MJIaH
BBIMIOJIHEHUSI TPAKTHUECKOM pabOThl C YYETOM MMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO SPYAUIIMH B 001acTu (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SMOIIMOHAJIHLHBIN HHTEJLJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsSIM, BHOCUTh KOPPEKTHUBBI B JICATEIIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJILTATOB IICIISIM;

BJIaJICTh HABBIKAMU II03HABATCIHLHOUW pe(ICKCMH KaK OCO3HAHHS COBEPIIACMBIX
JICUCTBUI M MBICJUTEIBHBIX IIPOIIECCOB, X PE3YJIbTATOB M OCHOBAHMIA;

HCIIOJIb30BaTh MPUEMBI pe(IICKCHH JIJIS OIICHKH CHTYAIlHH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OIECHUBATH PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHS 110 UX CHIKCHUIO;

MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX MPU aHAIHU3E PE3yJIbTaTOB JICATCILHOCTH;

MIPUHUMATD Ce0sl, TOHMMAsi CBOW HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX MPH aHAIHU3E PE3yJIbTaTOB ICATCILHOCTH;

MpHU3HABaTh CBOE MPaBO M MPABO JAPYTHUX HA OIIMOKH.

B nporiecce nocTHKEHMS TMIHOCTHBIX PE3YJIbTaTOB OCBOSHUS IPOTPAMMBI 110 (PU3HKE
JUIS  YPOBHS CpEIHEro oOmero ooOpa3oBaHHs y OOYYAIONIUXCS COBEPIICHCTBYETCS
OMOIMOHAIBHBIN HHTEIUIEKT, TIPEIIOJIaratomuii ChOPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIONIETO CIOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBLHOE
COCTOSIHHE, BUJCTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHON chephl, OBITH
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMS,  BKIIOYAIONIETO  CaMOKOHTPOJb, yYMEHHE  IPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIIMOHAIBHBIM
WU3MEHEHUSM U TPOSBJISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOMICH CTpEMJICHHE K JOCTH)KCHUIO IEJIH M YCIIEXY,
ONITHMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh ITOHUMATh AMOIMOHAIEHOE COCTOSIHUC JAPYTHX,
YYHUTBIBATH €r0 MPH OCYIICCTBICHUH OOIICHUS, CIHOCOOHOCTh K COYYBCTBHIO U
COIEePESIKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C
JAPYTUMH JTIOABMHE, 3a00THTHCS, TIPOSBIISITHE HHTEPEC M pa3peiiaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATBI

K kxonny oOyuenuss B 10 kiacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHU:

JEMOHCTPUPOBaTh Ha MpUMEpaX pojib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIeNIel: MaTepruaibHas
TOYKa, MHEPIMaIbHAs CUCTeMa 0TCU€Ta, aOCOJIFOTHO TBEPI0E TEJO0, UACATBHBIN a3, MOJICIIU
CTPOEHHUS Ta30B, XUJIKOCTEH M TBEPABIX TEJ, TOYCYHBIM DIECKTPUUYECKUN 3apsia IIpU
pelieHnn PU3NIEeCKUX 3a/1a4;

pacrno3HaBaTh pu3NYecKue sBJICHUS (POLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB
MEXaHMKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHHUS BEIIECTBA U DIIEKTPOAUHAMHUKMU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABMKEHHE, CBOOOJHOE MaJeHUE Tel,
JIBDKEHUE TI0 OKPYXKHOCTH, WHEPIHS, B3auMOJeHCTBUE Ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX TEN, U3MEHEHHE 00bEMa TeJl pU HarpeBaHUU
(oxnaxxJeHuu), TEIJIOBOE paBHOBECHE, HCHApeHHe, KOHJEHCalus, IUIaBJICHHUE,
KpUCTAJUIA3alUsA, KUIICHHE, BJIAXXHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €ro



HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIYy IapaMeTpamMu COCTOSIHUS Tra3a B
M30MPOoLIecCax, JIEKTpU3AIUs TEJ, B3aUMOIEUCTBUE 3aps0B;

ONMKCHIBATH ~MEXAHUYECKOE JIBM)KCHHE, HCIOJIb3ysl (DU3UYECKUE BEJIMYMHBI:
KOOpJIMHATA, MMyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, Crujla, UMITYJIbC Tela,
KUHETUYECKasl SHEPIusl, MOTCHIMATIbHAS SHEPTHsl, MeXaHu4eckas padoTa, MexaHU4ecKas
MOIIHOCTb; NPH OMHCAHWM MPaBUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAUYCHMS M EAMHHUIIBI, HAXOAUTh (POPMYJIBbI, CBSI3BIBAIOIIME JaHHYIO
(bu3NYECKyI0 BEIHUMHY C APYTUMHU BETUUYNHAMU;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUSA, HCIOJb3YS
¢dbu3nueckue BETUYMHBIL: JAaBIICHUE Ta3a, TEeMIlepaTypa, CpeAHssl KUHETUYECKash SHEPTHUs
Xa0TUYECKOIO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIPATUUHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS OHHEprusi, padbora rasza, Kod(h(UIMEHT TMOJE3HOTO JEHCTBUS
TEIJIOBOTO JBUTATEJNsl; TMPU OMUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
MCIIOJIb3yEMBIX BEJIMUMH, UX 0003HAUCHHUS U €IMHULIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIINE
JTaHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTHUMH BEJIMUYUHAM;

ONKCBHIBATH U3YUECHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U MJIEKTPUUECKUE SBJICHUS
(mpotiecchl), UCTIONB3Ysl (PU3MUECKHE BEJIMYMHBL: INEKTPUUYECKUHN 3apsijl, dJIEKTPUUECKOe
[I0JIE, HANPSDKEHHOCTh IIOJIS, MOTEHLHAJ, PA3HOCTh NOTEHIMAIOB; INPU OIHCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKHM CMBICT MCHOJIb3YEMbIX BEIMYHMH, UX 0003HAUEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMyJIbl, CBSA3BIBAIOLIME JAHHYI (PU3NYECKYIO BEJIMYMHY C
JIPYTUMH BETUYMHAMU,

aHAIU3UPOBaTh (PU3UUECKUE MTPOLIECCHI U SBJICHUS, UCIIONb3Ys (PU3NUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTo Tsarotenus, |, |1 u 111 3akonsr HptoToHA, 3aK0H coXpaHeHHs
MEXaHUYECKON HSHEPruu, 3aKOH COXPAHEHUS HMMITYJIbCa, MPUHIMUI CYNEPIIO3UIMH CHII,
MPUHIUI PAaBHONPABUS HWHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISPHO-KMHETHYECKYIO
TEOPHIO0 CTPOCHMS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b CPEINHEW KWHETUYECKOW SHEPIHH
TEIJIOBOTO  JIBIKEHUS MOJIEKYJT C aOCOJIIOTHOW TEMIEpaTrypoil, TEpBBIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs JJIEKTPUYECKOIro 3apsAna, 3akoH KyloHa, mpu 3Tom
pa3ianyaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHHE U
yCJ0BHS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAaIIMH, TPHUOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCTIOIb30BAHUS B IOBCEIHEBHOM JKU3HMU;

BBINIOJIHATH SKCHEPUMEHTHI 1O MCCIIEOBAHUIO (PU3NYECKUX SIBIEHUN M MPOLIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEpPEHUH, Npu 3STOM (OPMYyIUPOBATH
npobiieMy/3aadyy M THUINOTE3y Y4€OHOro DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO0 000pYyA0BaHMS, MPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBOABL;

OCYLIECTBJISITh NMPSIMbIE U KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEITUYHMH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHUS U UCTIOIb30BATh U3BECTHBIE METOJIbI OIIEHKU
MOTPEMIHOCTEN U3MEPEHN;

HCCJIEIOBaTh 3aBUCUMOCTH MEXAy (PU3MUEeCKMMM BEIMYMHAMHU C HCIOJIb30BaHHEM
MPSMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJAE TaOMUIl U rpaduKoB, JelaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIEAOBAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa IMpU MPOBEACHUU MCCIIENOBAaHUM B paMKax
y4eOHOIr0 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON W TMPOEKTHON JEATEIBHOCTH C
MCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBAHMUS;



pemiaTh pacuy€THbIE 3a/ladyd C SIBHO 3aJlaHHON (PU3MYECKON MOMEINbI0, MCIOJIb3Ys
¢du3nyeckue 3aKOHbl M TPUHIUIBIL, HAa OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOMpATh
(U3UYECKYIO MOJIENb, BEIACIATH (DU3NUECKUE BETMUMHBI U (POPMYJIbl, HEOOXOIUMBIE IS €€
pEelIeHNs, TPOBOJWTH PACYETHI M OLEHHBATh PEAIBHOCTh IOJIYYEHHOTO 3HA4YEHUs
(U3UYECKON BEIMYUHBI;

pelIaTh Kadye€CTBEHHBIE 3aJlauyd: BBICTPAWBATh JIOTMYECKU HEMPOTUBOPECUHUBYIO
IIETTOYKY PACCYKICHHUI C OMOPOH HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NIECKUe
SIBJICHUS;

WCIIONIh30BaTh TPU PEIICHHH YYEOHBIX 3a7ad COBPEMEHHBbIC HH()OpPMAIMOHHBIC
TEXHOJIOTUHU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMY U TIPEACTaBICHUS YUeOHOM
W HAyYHO-TIOMYJISPHOM HHQpOpMAIUU, TMOJYYEeHHONM W3 pa3IMYHbIX HMCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HHGOPMAIIHIO;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE TMPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (PU3MKE B TOBCEIHEBHOW KWU3HH IS
oOecrieueHuss 0€30MaCHOCTH TpW OOpalieHuH C M[pudopaMu W TEXHUYECKUMU
YCTPONCTBAMM, [IJII COXPAHEHUS 3J0pPOBbS W COOJIIOJICHHS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPY KAIOILIEH CPEIE;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIAHUPOBATh
paboTy TpyIIIbl, PAIIMOHAIBHO pacHpeesaTh 00SI3aHHOCTH U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTAHJIAPTHBIX CUTYalMSX, AJCKBATHO OLECHMBATH BKJIAJ KaXJOTO W3 YYaCTHUKOB
IPYIIbI B PEIICHUE pacCcMaTpPUBAEMOM MPOOJIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax pojib U Mecto G(u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B IPAKTHUYECKON NEATSIBLHOCTH JIFOACH, IIEIOCTHOCTh U €IMHCTBO (PU3MYCCKON KapTHUHBI
MHUpA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHHUS H3YYCHHBIX (PU3MUECKHX MOJENICH: TOUYCUYHBIH
ANEKTPUYECKUHN 3apsiji, JIyd CBETa, TOYEYHBIM MCTOYHHK CBETA, Si€PHAs MOJENb aToMma,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa MpU pelieHur (PU3nuecKux 3ajay;

pacrio3HaBath (HpU3NYECKUE SIBJICHUS (MPOLECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKYA W KBAHTOBOM (PUBHMKHU: DJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JIEHUCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB,
AJIEKTPOMArHuTHasE MHAYKUUS, JAEHCTBUE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM M
NBIDKYIIUUACS — 3apsii, DJIGKTPOMArHUTHBIE KoJICOAHWST W BOJIHBL, MPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaXeHHe, MperoMiieHue, HHTepdepeHuus, audpakuus u
MoJISIpU3aIsl CBeTa, AUCTepcus cBera, (GoTtodnekrpudeckuil dhdext (pororddexr),
CBETOBOE JIABJICHHE, BOSHUKHOBEHHUE JIMHEWUYATOr O CIIEKTPA aTOMa BOJIOPOA, ECTECTBEHHAS
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

ONUCHIBATh H3YyYECHHBIE CBOICTBA BellecTBAa (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, BJIECKTPUUECKYIO MPOBOAUMOCTh PA3JIMYHBIX CpENl) U IJIEKTPOMArHUTHBIE
sBJICHHs (IIPOIIECCHI), UCTIONB3Ysl (M3MYECKUE BEIMYUHBI: JJIEKTPUUYECKHUA 3apsjl, CHuia
TOKa, DJJICKTPUYECKOE  HAMNPSKEHHUE, DICKTPUUECKOE COIMPOTUBICHUE, Pa3HOCTh
MMOTEHIIMAJIOB, AJEKTPOJBIKYIAs CHJIa, paboTa TOKA, MHIYKIMS MarHUTHOTO TIOJISA, CHUJIa



Awmnepa, cuna JlopeHna, HWHIYKTUBHOCTh KAaTYIIKH, OJHEPrusi SJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, MEPUO/I M YacTOTa KoJieOaHUH B KOJeOaTeIbHOM KOHTYPE, 3apsijl U Cujia
TOKa B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJIeOaHU!, POKYCHOE pacCTOSIHUE U
OoNnTHYECKas Cuja JHWH3bI, MPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHUM CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HX OO0O3HAYEHUS U EAUHUIBI, YKa3biBaTb (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYNHAMU;

OMHCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUS WM IPOIIECCHI, HUCIONB3Yys (Pu3nyeckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, YHEPTHUS U
UMITYJIbC (JOTOHA, MEPUOJ TOTypacmhaja, SHEPTHs CBS3M aTOMHBIX SAEp, MPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUECKHUA CMBICT MCIOJIb3YeMbIX BEIUYNH, NX 0003HAYCHUS H
CAVHUITBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIMYHUHY C
JIPYTUMU BETMYMHAMH, BHIYUCIISITH 3HaYCHUE (DU3HUUCCKON BEIMIUHBI,

aHAIM3UPOBaTh (PM3UUECKUE MTPOLIECCHI U SBIICHUS, UCTIONB3Ys (PU3UUYECKUE 3aKOHBI U
OpUHIUIBEE: 3akoH OMa, 3aKOHBI TMOCIEAOBATEIBHOTO M MapajljIeIbHOTO COETUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH AJIEKTPOMAarHUTHOW WHIYKIWU, 3aKOH
MPSMOJIMHEMHOTO  paclpoOCTPAaHEHUS CBETa, 3aKOHBI OTPAKEHHUS] CBETA, 3aKOHBI
MpEeJIOMJICHUSI CBETa, ypaBHeHHE OuHIITeHa Mg doToddpdexra, 3aKOH COXpaHEHHUs
AHEPTUU, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHECHUSI DJIEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHUs MacCOBOTO YHCIIA, TTOCTYyJaThl bopa, 3aKOoH paguoakTUBHOTO pacmajaa, Mpu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHUE U
ycoBus (TpaHUIlbl, 007aCTH) TPUMEHUMOCTH;

OTIpEIEIATh HAITPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TI0JISI IPOBOAHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTh W ONHUCHIBaTh HM300pa)KEHWE, CO37aBa€MOE IUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (PU3NYECKUX SBIICHUM U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEpPEHHH: Tpu STOM (HOPMYIHUPOBATH
npobiieMy/3agadyy M THUIOTE3y YYeOHOro DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIMPOBATH BHIBOIBI;

OCYIIECTBIISITh NPSIMbIE YU KOCBEHHBIC M3MEPEHMSI (PU3NYECKUX BEITUYHH, MPU ITOM
BBIOMPATHh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U UCTIOIh30BAaTh U3BECTHBIC METOJIbI OIICHKU
MOTPEIIHOCTEN H3MEPEHN;

HCCJIEOBAaTh 3aBUCHMOCTH (U3MUYECKUX BEIWYMH C HCIOJIB30BAHUEM IPSMBIX
WU3MEPCHUIA: TIPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIBTATHI ITOTYICHHOM
3aBUCUMOCTH (PU3MUYECKHX BEIIMYWH B BHJIC TaONHIl W TpaduKOB, JEIaTh BBIBOJBI TIO
pe3yiabTaTaM UCCIICIOBAHNS;

coOJTI0/1aTh MpaBujia OE30IaCHOTO TPyJa MPH MPOBEICHUN HUCCICAOBAaHUN B paMKax
y4eOHOTO S3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIBCKON W TMPOCKTHON JEATEILHOCTH C
MCIIOJIb30BAaHNEM M3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacu€THBIE 3a/ladyd C SIBHO 3aJlaHHON (DU3WYECKON MOMENbI0, MCIOJIB3YSI
(dbu3nYecKue 3aKOHBI W TPUHIMIIBI, HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIOWPATh
(M3UYECKYIO MOJIENb, BRIACITH (DU3NYECKUE BETMUUHBI U (DOPMYJTbI, HEOOXOIUMBIE IS €€
pelieHusi, TPOBOAUTh pPAcC4YE€Thl U OIEHHWBATh PEATBHOCTh MOJIYYEHHOTO 3HAYCHUS
(hU3NYECKOM BEITMYHHBI,



pelllaTh Kadye€CTBEHHBIE 3aJlaud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO
IETOYKY PACCYKIEHUN C ONOPON Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NUECKHUE
SIBJICHUSI;

UCIIOJIb30BaTh TMPU pEIIeHUH Y4YeOHBIX 3aJlad COBPEMEHHBbIE HH(OpPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIUHA U MPEICTaBICHUS yueOHOU
W HAyYHO-TOMYJSIPHOW HHQpOpMAIUU, TMOJYYEeHHOM U3 pa3IMYHbIX HMCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOTyIaeMyr0 HHPOPMAIIHIO;

OOBSCHATh MPUHIUIBI JACHCTBUS MAaIllUH, MPUOOPOB W TEXHUYECKUX YCTPOUCTB,
pa3nyaTh yCI0BUS UX 0€30MaCHOr0 UCIOIb30BAHUS B MOBCEIHEBHOMN KU3HU;

MPUBOANTh TPHUMEPH BKJIaJa POCCUUCKHX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHUE MPOIECCOB OKPYKAIOIMIETO MHUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUYECKHE 3HAHUA MO (U3UKE B TMOBCEAHEBHOM J>KU3HM IS
obecrieueHuss 0Oe30MacHOCTH TIpu  oOpamieHun ¢ nOpudbopaMH M TEXHHYECKUMH
YCTPOMCTBAMHM, IS COXPAHEGHHS 3J0pPOBbs W COOIIOJICHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIOJHECHUEM Pa3IWYHBIX COIMAJIbHBIX POJIEH, MIaHUPOBATh
paboTy TPYIIIHI, PAIIMOHAIIBHO pacipeAesaTh 00S3aHHOCTH U TUIAHUPOBATh JICSATEILHOCTD
B HECTAaHJIAPTHBIX CUTYalUSX, AJCKBATHO OLEHWUBATH BKJIAaJ KaXXJIOT0O U3 YYACTHHUKOB
TPYIIbI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moxHOCTB
No KoJu-Bo
/i HaumeHoBaHue pa3iesioB/TemM 4ACOB HCI0JIH30BAHUSA
90P, YMM
10 kaacc 34

1 | ®du3uka U MeTOo/Ibl HAYYHOI'0 NMO3HAHUS 1

1.1 | ®usuka ¥ METOIbl HAYYHOTO TTO3HAHMS 1

2 | Mexanuka 8
2.1 | KunemaTuka 2 https://resh.edu.ru

3

3

https://resh.edu.ru

2.2 | IlunaMuka https://resh.edu.ru
2.3 | 3aKOHBI COXPAHEHUS B MEXaHUKE https://resh.edu.ru

3 | MoJsexyasipHas pu3uka 1 TEPMOAMHAMMKA 13
3.1 | OCHOBBI MOJICKYJISIPHO-KUHETHYECKOW TCOPHH 5 https://resh.edu.ru
3.2 | OCHOBBI TEPMOJAMHAMUKHU 6 https://resh.edu.ru
33 ArperartHbie COCTOSIHUS BelecTBa. Da3oBbie 5 https://resh.edu.ru
ePEXOIbI
4 | DJIeKTPOAMHAMMKA 12
4.1 | DmexTpocTaTuka 5 https://resh.edu.ru

[TocTostHHBII AIeKTprUYecKuii TOK. TOKH B https://resh.edu.ru

PA3JIMYHEBIX Cpeaax

4.2




No Kon-Bo Bo3mokHOCTB
w/n HaunmeHoBaHuUe pa3ie/ioB/TeM wacop | MCNOIB30BaHMS
0P, YMM
11 kaace 34
1 | DaekTpoauHamMmuka 6
1.1 | MarautHOE 10JIe. DJIEKTPOMAarHUTHAS MHITYKITHS 6 https://resh.edu.ru
2 | KonebaHusi M BOJIHBI 12
2.1 | MexaHu4ecKHe u 3JIEKTPOMAarHuTHbIC KOJcOaHUs 4 https://resh.edu.ru
2.2 | MexaHu4ecKHe M 3JICeKTPOMATHUTHBIC BOJHBI 3 https://resh.edu.ru
2.3 | Onruka 5 https://resh.edu.ru
3 OcCHOBBI CHIENMAJILHON TEOPUH 5
OTHOCHTEJILHOCTH (majiee — CTO)
3.1 | OcHOBBHI cTIEITHAIEHON TEOPUH OTHOCUTEILHOCTH 2 https://resh.edu.ru
4 | KBantoBas ¢pusuka 8
4.1 | DneMeHThl KBAaHTOBOU OTITHKHU 3 https://resh.edu.ru
4.2 | CtpoeHue aToma 2 https://resh.edu.ru
4.3 | AToMHOE S71pO 3 https://resh.edu.ru
S5 | DJ1eMeHTBbI ACTPOHOMMH U ACTPOPU3NKH 3)
5.1 | DneMeHThI aCTPOHOMUH U aCTPO(DHU3UKH 5 https://resh.edu.ru
6 | Ob6o6mIaroIIee MOBTOPEHHE 1
6.1 | O6o0maroIiee NIOBTOPEHUE 1
IMOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
Ne KoaunyectBo  [dara
Tema ypoka
n/n 4acoB U3Y4YCHUS

®usuka — Hayka o npupoae. Hayunsie meToasl
MO3HaHUs OKpY>Karomiero mupa. Poips u mecto Qpusuku

L B (h)OPMUPOBAHUH COBPEMEHHON HAYYHOUI KapTHUHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH
Mexannueckoe aBrmkeHne. OTHOCUTENBHOCTh

o MEXaHMYECKOro JBIKEHHA, [Iepememienue, CKOpOCTb,

yCcKopeHue. PaBHOMEpHOE NPSIMOJIMHEWHOE JIBUKEHUE.
PaBHOYCKOpEHHOE TTPAMOJIMHENHOE JBUKECHUE
CBoOosHOE TIaZieHne. Y CKOpeHHE CBOOOHOTO

3  manenus. KpuBonuHeitHoe nBwxeHue. [IBuxeHue
MATEPUAIIBHOM TOUKH 10 OKPYKHOCTH

[TpuHumn otHOCUTENnbHOCTH ["anmuiies. Unepuunanbabie
cucreMsbl orcyera. [Iepsbiii 3akoH HeroTona. Macca

4 tena. Cuna. [Tpunuun cynepno3uiuu cui. Bropoii
3akOH HprOTOHA 111 MaTeprualibHOM TOUKH. TpeTui
3akOH HpIOTOHA [I11 MaTepUaIbHBIX TOUEK




3akoH BceMupHoro tarorenus. Cuna tsoxectu. [lepBas
KocMHu4ecKasi ckopocTh. Cuia ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdunument tpenus. Cumna
COIIPOTHUBJICHUA MPU ABUKCHUU TEJIa B AKUJIKOCTH WUIIN
rase. [locrynarensHoe 1 BpanaTelIbHOE ABUKECHUE
abcomroTHO TBEPAOTO Tena. MomeHT cuibl. [lineuo
CHWJIBL. Y CJIOBHSI PABHOBECHS TBEPIOTO TEJIA

Nmnynibc MaTepuanbHON TOYKH, CUCTEMBI
MaTepUAJIbHBIX TOYEK. VIMITyIbC CHIIBI. 3aKOH
COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.
Pa6ota u moutHoCTh cuitbl. Kunetnueckas sHeprust
MaTepuaibHOW Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOU DHEPIUHU

[ToreHunanbHas sHeprus. [loTeHnnanbHas YHEPTU
yIpyro a1e(opMUpOBaHHOW MPYKUHBI.
[ToTeHunanbpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH
3emun. [loTeHIIMaNBHBIE U HENOTEHIIMAIBHBIE CUJIBI.
CBs13b paOOTHI HEMOTEHIMAJIBHBIX CUJI C U3BMEHEHUEM
MEXaHUYECKOW SHEPIHH CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXaHUYECKON YHEPTUU

Jlaboparopnas pabota «HccnenoBanue cBs3u padoTh
CUJIbI C UBMEHECHUEM MEXaHUUECKON YHEPTHUH Tejla Ha
MIPUMEPE PACTHKEHUS] PE3UHOBOTO JKTYTay.
KontponbsHas paborta o reme «Kunemaruka.
JluHamuka. 3aKOHbI COXPAHEHUSI B MEXAHHUKE»

10

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHosckoe nBrxenue. uddysus.
XapakTep IBUKEHUS U B3aUMOJECHCTBUS YaCTHUIL
BellecTBa. MOAENM CTPOEHHUS Ta30B, KUIKOCTEU U
TBEPABIX TEJI

11

12

Macca monekyn. KonnuectBo BemecTsa. [locTtosiHHAs
ABorazapo. TeroBoe paBHOBecue. TemnepaTtypa u €€
n3mepenue. [llkana temneparyp Llenscus

Nneanshslii raz B MKT. OcHoBHOe ypaBHeHue MKT.
AOGcomoTHas TemMiepaTypa Kak Mepa cpeiHen
KMHETUYECKOW DHEPTUU JBUKEHUS MOJIEKYII.
Ypasuenue Menneneesa-Knaneipona

13

14

15

3akoH lanbToHa. ['a30BbIe 3ak0HBI. M30mpoLieccs B
UJeaIbHOM ra3e U ux rpaduyeckoe npeicTaBlIeHue

JlaGoparopnas padota «lccnenoBanue 3aBUCUMOCTH
MEXAY MapaMeTpamMu COCTOSIHUS Pa3pEKEHHOTO Ta3ay
BHyTpeHHsIs SHEPTUA TEPMOIMHAMUYECKON CUCTEMBI U
crocoObI €€ n3meHeHus. KoamdecTBo TEmiIoThH U




pabota. BHyTpeHHS:s1 3HEPTHS OTHOATOMHOTO
MJICaJIBHOIO ras3a

16

Bunsl tenonepenauu. Y genpHas TEIMNIOEMKOCTD
BemiecTBa. KommuecTBO TEIUIOTHI ITPH TEIIoNEpeaaye.
Atna0aTHBIN MpoIece

17

18

19

IlepBbIii 3aKOH TEPMOJMHAMUKHN U €TO IPUMEHEHHE K
n3omnporeccam. HeoGpaTumMocTh MporeccoB B
npupoje. Bropoit 3akoH TepMOAMHAMUKH

[Tpunnun neiicteust u KITJ[ teroBoit MammHbl. [ukm
Kapno u ero KIIJ{

DKOJIOTHYECKUE TPOOJIEMBI TEMI0IHEPTETUKH.

O6o0maroiuit ypok «MosekymnsipHasi pu3HkKa.
OCHOBBI TEPMOAMHAMUKI

20

21

KoHntposnbHas padorta o reme « MonekyJispHas
¢dusuka. OCHOBBI TEPMOJIUHAMUKI)
[Tapoo6pazoBanue u KoHAeHcalus. Mcnapenue u
KureHue. AOCOIOTHAS U OTHOCUTENIbHAS BIAKHOCTD
BO31yxa. HachllieHHbIN nap

22

TBépnoe Teno. Kpucramimueckue u aMopQHbIe Tena.
AHM30TPONHS CBOKWCTB KpUCTAILIOB. JKuakue
kpucrauisl. CoBpeMeHHble Marepuansl. [InaBnenue u
KpUCTaUIA3aLus. Y IeJIbHAs TEIJI0TA IJIABJICHUS.
Cy6numanus. YpaBHEHUE TEIIOBOro OaiaHca

23

24

25

DIIeKTpU3alus Tell. DIEKTpUuIeckuil 3apsia. JBa Buaa
AIEKTPUUYECKUX 3apsaoB. [IpoBOAHUKH, TUITIEKTPUKU
Y TIOJTYTIPOBOJTHUKH. 3aKOH COXPaHECHHUS
AJIEKTPUUYECKOTO 3apsia

B3aunmoneiictBue 3apsinoB. 3akoH Kynona. Toueunsbrit
3JIEKTpUYECKUH 3apsal. Hanpsx€HHOCTD
ANEKTpUYECcKOTOo nouist. [IpuHnun cynepno3numumn
ANEKTPUYECKUX NoJieh. JInHnKM HanpspKEHHOCTH

PaboTa cui anektpocratuyeckoro noss. [lorenmman.
PaznocTe norenmanos. [IpoBOAHUKYN 1 TUDIIEKTPUKU
B DJIEKTPOCTATHYECKOM MoJie. Jluanexkrpuueckas
MIPOHULIAEMOCTh

26

OnekTpoéMkocTb. KonneHcaTop. DneKTpoEMKOCTb
IUIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATopa

27

JlabopartopHas padota "M3MepeHue 3MeKTpOEMKOCTH
koHjaeHcaropa'. [I[puHIUI 1EUCTBUS U IPUMEHECHUE
KOHJICHCATOPOB, KOMMMPOBAJIHHOTO arapara,
CTPYWHOTO IPUHTEPA. DIESKTPOCTATUUECKAs 3aIUTA.
3azemyieHHE JIEKTPOIIPHOOPOB




28

DNEeKTPUYECKUNA TOK, YCIIOBUS €0 CYIIECTBOBAHUS.
ITocrosinnbiii TOk. Cuna Toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma i1 ydyacTKa [enu.
[TocnenoBarenpHOE, MapallieIbHOE, CMEIIAHHOE
COeIMHEHHE MPOBOTHUKOB. JlabopaTopHas paboTa
«/M3ydeHne CMEIaHHOTIO COETMHEHUS PE3UCTOPOBY

29

30

31

32

PaboTa 1 MOUTHOCTD JEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenua. 3akon Oma AJist HOJTHOM (3aMKHYTO#)
ANEKTprYEcKon nenu. KopoTkoe 3amMbIKkaHue.
Jlabopatopnas pabora «M3mepenune 3/]C ncrounmka
TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS

DJIEKTPOHHAS! TPOBOJIUMOCTH TBEPABIX METAILIOB.
3aBUCHUMOCTh COPOTUBJICHUSI METAJIIOB OT
TeMneparypbl. CBEpXIPOBOAUMOCTb. DIEKTPUUECKUI
TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[TonynpoBoHUKH, UX COOCTBEHHAS U MPUMECHAs
poBOAUMOCTh. CBOMCTBA Pp—N-nIepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI

DJIEKTPUUECKUM TOK B paCTBOpAX U paciliaBax
AJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS JUCCOLIMAIIHS.
DIIEKTPOIU3. DICKTPUUECKHUN TOK B razax.
CaMOCTOATENBHBINA U HECAMOCTOSITEIIbHBIA pa3psi/l.
Momnuus. I1mazma

DneKkTpuyecKue NpuoOpsl U YCTPOMUCTBA U UX
npakTHyeckoe npumeHenue. [IpaBuna TexHuku
0€30I1aCHOCTH

33

34

O0600uIeHNE 1 TOBTOPEHUE

KontposnbHas paboTta 1o Teme «JIeKTpOCTaTHKA.
[TocTOSIHHBIN 3JIEKTPUUYECKUNA TOK. TOKHU B Pa3JIMYHBIX
cpenax». Konrpoinbnas pabora 1o teme
"OnekrpoanHaMuka'

OBLIEE KOJIMYECTBO YACOB IIO ITPOI PAMME

34

11 KITACC

Ne
n/n

Tema ypoka

[TocTostHHBIE MarHUTHI U KX B3aUMOJCHCTBHE.
MaruauTtHoe noJsie. BeKTop MarHUTHOM UHIYKIIUU.
JIvHMM MarHUTHOM MHAYKUMHA. MarautHoe nosie
MpOBOAHUKA ¢ TOKOM. OmBIT DpcTeaa.
B3aumoenicTBre TPOBOJHUKOB C TOKOM

JlaGoparopHas paboTa «/3ydyeHne MarHuTHOTO TOJIS
KaTYIIKHA C TOKOM». J[elCTBME MarHUTHOIO TIOJI Ha

KoaundecTBo
9acoB

JlaTa
U3y4YeHMsI




poBOAHMK ¢ TokoM. Cuna Amnepa. JlabopaTopHas
pabota «VccnenoBanue 1eHCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBE MarHUTHOTO TMOJISl HAa JBHKYIIYIOCS
3apsbkeHHyto yactuiyy. Cuna Jlopenna. PaGoTa cuibl
Jlopenna. DnekrpoMarauTHas HHAYKUUs. [loTok
BEKTOpa MarHUTHON MHAYKUIMA. DJIC MHIyKIHH.
3aKOH 3JEKTPOMarHuTHOM UHIYKIMU Papajaes

Jlabopatopnas pabota «VccienqoBanue SBICHUS
AIEKTPOMATHUTHON UHAYKIUI». NHITYKTUBHOCTb.
Asnenne camonHaykuuu. IJ1C caMOMHIYKIUU.
DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.
DJIEKTPOMarHuTHOE MOJIe

TexHn4yeckue yCcTporuCcTBa U UX PUMEHEHNUE:
ITIOCTOSTHHBIE MAaTrHATBHI, JJIEKTPOMArHUTHI,
ANEKTPOABUTATEID, YCKOPUTEIH JIEMEHTAPHBIX
YaCTULl, MHIYKIIMOHHAS 1€Yb

KoHntposbHas padota o reme « MarHuTHOE MoJIe€.
DNeKTpPOMAarHuTHAsI MHTY KLIHSD)

CB00OOIHBIE MEXaHUYECKUE KOJICOAHUS.
I"apmonnyeckue konebanus. Y paBHEHUE
rapMoHHYEeCKHX KoJjieOanuii. [IpeBpalieHue sHEPTHUH.
JlaGoparopnas pabota «lccnenoBanue 3aBUCUMOCTH
epro/aa Mablx KojeOaHuil rpy3a Ha HUTH OT JJIMHBI
HUTHU ¥ MacChl Tpy3a»

Koneb6arenbubiii KOHTYp. CBOOOAHBIE
AJIEKTPOMAarHuTHbIE KOJIeOaHUs B U1€aIbHOM
KOJIE0ATEIIbHOM KOHTYpE. AHATIOTHS MEXKIY
MEXaHUYECKUMU U JIEKTPOMAarHUTHbIMU
kosnebanusimu. dopmyna Tomcona. 3aKoH COXpaHEHUS
SHEPrUM B UJICATHHOM KO0JIE0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXarOUMX KOJIeOaHUIX.
BriHyX/1eHHbIE MexaHn4eckue konedanus. PezoHanc.
BbIHyXIeHHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUs .
ITepemenHsbIil TOK. CUHYCOUAIbHBIN TIEPEMEHHBII
TOK. MOIITHOCTh NIEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JNEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HAIPSKEHUS

10

Tpanchopmarop. [IpousBoacTso, nepegava u
noTpeOsIeHHE SIEKTPUUECKON SHEPTUU. Y CTPOMCTBO U
[IPAKTUYECKOE IPUMEHEHUE IEKTPUIECKOr0 3BOHKA,
reHeEpaTopa NEPEMEHHOTO TOKA, JINHUN
aNeKTpoIepeaad. JKOJIOTMYECKUE PUCKU TIPH
IIPOU3BOJICTBE NIEKTpo3Heprun. Kynprypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCETHEBHOU
KU3HU




11

12

13

MexaHuuecKkue BOJIHBI, YCIOBUS PACIPOCTPAHEHUSI.
[Tepuoa. CkopoCTh pacnpOCTPAHEHHSI U ITTMHA BOJIHBI.
[Tonepeunble U NPOAOIBHBIE BOJIHBI. 3ByK. CKOPOCTh
3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemMOp 3ByKa

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh.
[Ixana 31eKTpOMarHuTHLIX BOJIH. [IpUHITUIIEI
PaIOCBSI3U U TeJIeBUICHUS. Pa3BUTHE CPEJICTB CBA3H.
Pagnomoxamus

KontponbHas padota «Konebanust 1 BOJTHBD)

14

15

16

[IpsiMmonuHeHOE pacpocTpaHeHUE CBETa B
OAHOPOHOM cpene. ToueuHblt UICTOYHUK cBeTa. JIyd
cBera. OTpaxkeHHe cBeTa. 3aKOHbI OTPAXKEHHSI CBETA.
[TocTpoenre n300paKeHHI B TUIOCKOM 3epKaJie

[Ipenomnenue cBeta. [loiHOE BHYTpeHHEE
oTpaxkeHue. [IpenenbHbIi yroy MoJHOrO BHYTPEHHETO
otrpaxenus. JlaboparopHas padota «13mepenue
NOKAa3aTeNsl MPEJIOMIICHUS CTEKIIa

JInnzel. [loctpoenne nzoOpaxenuil B muaze. opmyia
TOHKOM JIMH3BL. Y BeNMYeHUE JIMH3bI. JlabopaTopHas
pabora «VccnenoBanue cBOWCTB U300paKeHUH B
JIMH3aX»

17

18

19

Hucnepcus cBeta. CloKHBII cocTaB 0€I0ro cBeTa.
[BeTt. JTabopaTopnas paborta «Habmonenue
JUcTiepcuu cBeTa». MHTepdepeHnus ceera.
Hudpakuus cseta. Judpakuronnas pemerka

[TonepeunocTh cBETOBBIX BOJIH. [loJisipu3anus cBera.
Onrudeckue MpruOOPHl U YCTPOUCTBA U YCIIOBUS UX
0e301acHOro NPUMEHEHUS

['paHnLIBI IPUMEHUMOCTH KIACCUUYECKOW MEXAHHUKH.
[TocTynartel cnenuaabHOM TEOPUU OTHOCUTEIIBHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAIECHHUE JIJIUHBI

20

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YacTULbl. CBSI3b
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. DHEPTUS OKOS.
KonTtpoarshas padota «Ontrka. OCHOBBI
CIIELUAIBHOW TEOPUU OTHOCUTEIBLHOCTH

21

22

®otonbl. Popmyia [limanka. DHEPrus U UMITYJIbC
dbotona. OTKpbITHE U UcchenoBanne GoTodPdexTa.
Omnebitel A. I'. CTosieroBa

3akoHbl oTodddekTa. YpaBHCHUE DUHINTEIHA IS
doTtorddexra. «KpacnHas rpanuna» gpororddexra.
JlaBnenue cBera. OnbiThl I1. H. JIeOenera.
XUMHYECKOE JICMCTBHE CBETA




23

24

25

TexHn4yeckue ycTporucTBa U NPAKTUYECKOE
npuMeHeHue: (OTOINEeMEeHT, GOTOAATYNK, COTHEUHAs
Oarapes, cBeToAnOA. Pemenue 3a1ad o reme
«DIeMeHThl KBAaHTOBOM ONTHUKU

Mopuens aroma Tomcona. OnbiTel Pesepdopaa mo
paccestHuto o-yactull. [ImanerapHas Mmozaenp atoma.
[Toctynatsl bopa

Nznydyenue u mororieHue GOTOHOB MIPH MEPEX0IC
aToMa ¢ OJIHOTO YPOBHsI DJHEPTUH HA IpyTror. Bumsl
CIEKTpOB. BoHOBBIE CBOMCTBA YacTUll. BoyHEbI 1e
bpoitnsa. KopryckyasipHO-BOJHOBOM Ayain3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE

26

OTtkpeiTre paguoaktuBHOCTH. OBITH Pesepdopaa mo
OTIPENICIICHUIO COCTaBa PAIUOAKTUBHOTO U3TyUCHHUS.
CaoiicTBa anbda-, 6era-, raMMa-u3aydeHus. Bnusaue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI

27

28

29

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBL. ANbda-
pacnaj. DJIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai.
["'amMa-n3nydeHne. DHEpPrus CBsI3U HYKJIOHOB B SIPE.
SAnepHbie peakiuu. Anepusiii peakrop. [Ipodaemsrl,
IIEPCIIEKTUBBI, DKOJIOTHYECKUE ACIIEKTHI SIACPHOU
DHEPrETUKHU

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.
MeTo b1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX
yactull. Kpyrisiit cron « DyHnaMeHTanbHbIE
B3auMoiecTBUs. ENMHCTBO (pu3myeckoi KapTUHBI
MHpa»

Bup 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3 B,
IUIAHETHI, UX BUAUMOE IBHKeHne. CoaHeuHas
cucrema. Connite. ConHeuHass akTUBHOCTD. MIcTOUHMK
sHeprun CoJiHIIA U 3BE3]T

30

3BE3/1bl, X OCHOBHBIC XapaKTEPUCTUKU. 3BE3BI
IJIaBHOM MOCJEA0BATEIbHOCTU. BHyTpEeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXOKICHUH U 3BoIIOIMKA COJHIIA U 3BE3]T

31

32

Muteunslii [TyTe — nama ["anaktuka. [lonoxenue u
nemxenne Connua B ['anaktuke. ['amaktuku. YepHbie
IBIPBI B siIpax rajlaKTUK

Bcenennas. Pazoeranue ramaktuk. Teopus bombioro
B3pbIBa. PenmmkToBOE M3nydyeHue. MeraranakTuka.
Hepemuennsie npo6iieMbl aCTPOHOMHUH

33

KonTtpomnrnas pabota «371eMEHThl aCTPOHOMUU U
acTpoU3UKI

34

Oo6o0maronuii ypok




‘ OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOAUYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

1. Msikumies I'.4., Byxosues b.b., Cotckuit H.H. nox penakuueit [TapdpentreBoii H.A.
«Duzukay, yueoHuk 10 kmacc.

2. Msixkumies I'.4., byxosues b.b., Yapyrun B.M. nox penakiueii [lapdentseBoit H.A.
«Duzukay, yueoHuk 11 kmacc.
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