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HHOACHUTEJBHAA 3AIIMCKA

[IporpamMma 1o ¢u3uke 6a30BOr0 ypOBHS Ha YPOBHE CpeHEro odmiero oopazoBanusi pazpadboraHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON IPOrpPaMMBl,
npeactaBieHHbx B ®I'OC COO, a takxke ¢ yu€toM deaepanbHOl paboueld MporpaMMbl BOCITUTAHUS H
KOHIIENIMN TpernojaBanus ydyeOHOro mnpeamera «®Dusmka» B 00pa30BATEIbHBIX OpraHHU3AIUSIX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HampaBlieHO Ha (OpMHpPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyyaroumxcs 10—11 kinaccoB npu o0ydyennn ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO Toxoa. [Iporpamma mo ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TMPEAMETHBIM U METANpeIMETHBIM pe3ylibTaTaM OOYYEeHHS, a TaKKe
YUUTBHIBAET HEOOXOJMMOCTh pealli3allud MEXKIPEAMETHBIX CBA3CH (PU3UMKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeMeTaMu. B Hell onpenensroTcsi OCHOBHbBIC IEJIM M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHUPYEMBIE PpE3yJNbTaThl OCBOCHHS Kypca (U3HKH: JMYHOCTHBIC,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

— IJJAaHHpYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca (HU3UKM Ha 0a30BOM YPOBHE, B TOM YHCJIE MPEIMETHBIC
PE3yNbTaTHI M0 rojiaM 00yUYEHUS;
— cojaepkaHue yueOHoro npeamera «dusuka» no rogam o0ydeHusl.

Odu3uka Kak Hayka O HauOolnee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAas B KadyecTBE y4eOHOIO
mpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHM 00 OKpYXKarolleM MHUpeE.
HIkonpHBIA Kype (PU3UKH — CHCTEMOOOPA3YIOMUU I €CTECTBEHHO-HAYYHBIX YUCOHBIX IPEIMETOB,
MTOCKOJIBKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIECCOB U SIBJIICHUN, U3YyYaeMbIX XUMHUEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u actponomueil. Microns3oBanue U akTHBHOE MMPUMEHEHHE (PU3MUECKUX 3HAHUHN
OTpesieNIsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe JHEepPreTUKH, TPaHCIOpTa,
OCBOCHHSI KOCMOCA, TOJIYYCHHUS HOBBIX MaTEPHAJIOB C 3aJaHHBIMH CBOWCTBAMHU W Jpyrux. M3yuenue
(hU3UKHM BHOCUT OCHOBHOM BKJI1aJl B (hOPMHUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00yUJarOIINXCS,
B (opMuUpOBaHHWE YMEHUIl MPUMEHSTh HAYYHBIH METOJ TO3HAHMS TPH BBIMOJHEHHUH HMH y4eOHBIX
HUCCIeJOBaHUH.

B ocHOBY Kypca (pu3uKH 17151 YPOBHSI CpEHET0 O0IIer0 00pa30BaHUs MOJ0KEH Pl UACH, KOTOpbIE
MOYHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TTOCTPOCHHUS.

Hoes yenocmnocmu. B CcOOTBETCTBHUM € HEH Kypc SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3fesioB (U3MKHM, BKIIOYAET KaK BOMPOCHl KIACCHYECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Bemymmm B Kypce sBiseTcs (OpMUPOBAHUE MPEACTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoea eymanumapusayuu. EE peanuszanus mnpeanonaraeT MCIOIb30BaHHE TI'yMaHUTApPHOIO
noTeHlrana (PU3NUecKoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTUIECKIUMH MPOOIEeMaMH.

Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeamnonaraet 3HakOMCTBO C IITUPOKUM KPYToM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peannusyeTcsl MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKAHMS, MOCBAIIEHHBIX
9KOJIOTHYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKU U TEXHOJOTHH, a
TaKKe 00CYXACHHsI MPOOIEeM PaIlOHATHLHOTO MIPUPOIOTIONB30BaHUS U SKOJIOTHYECKON OE30IMaCHOCTH.

CTep>KHEBBIMH DJIEMEHTaMHU Kypca (pU3UMKU Ha YpPOBHE CpeIHEro ooiero oopa3oBaHUs SIBISIOTCS
¢dbusnveckue teopuu (popmMupoBaHHE MPEACTABICHUN O CTPYKType MOCTPOCHHUS (PU3NUYECKOW TEOPHH,
ponu QpyHIAMEHTaIbHBIX 3aKOHOB M TIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOJIE, TPaHUIIAX
MIPUMEHUMOCTHU TEOPUM, ISl ONIUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MPOIIECCOB).



CuCTeMHO-EATENbHOCTHBIM IMOAX0J B Kypce GU3MKU pealn3yercs Hpexae BCero 3a CYeér
OpraHu3aIMH SKCIIEPUMEHTAIBHON AedaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca (pU3UKH —
3TO UCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OpaTOpHBIX padoT,
KOTOpbIE B MpOrpaMMe o (pu3MKe OObEIUHEHBbI B OOLIMM CHMCOK YYEHHYECKHUX MPAKTUYECKUX paloT.
Bbinenenne B yKka3aHHOM IepedHEe JIaOOPAaTOPHBIX pabOT, MPOBOJUMBIX JUIl KOHTPOJIS MU OLEHKH,
OCYIIECTBISIETCA YYACTHUKAMHU 00pa30BaTEIbHOTO MPOLECcca UCXOs U3 0COOSHHOCTEH TIaHUPOBAHUS U
ocHameHusi kabunera ¢usuku. IIpu 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCS YMEHUSIMH
IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs], UCCIEI0BAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIIMYMH U IMOCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATOKEHHBIX THIIOTES.

bonbiioe BHUMaHME YAENAETCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3anad. Ilpu stom s
pacu€THBIX 3a7ady TNPUOPUTETOM SIBISIOTCA 3aJauyd C SBHO 3aJaHHON (U3MUECKOW MOJIEINBIO,
MIO3BOJISIOIINE MPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PA3HbIX pa3zaeioB. i1 KayeCTBEHHBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 3aJaHUs Ha
OOBsSICHEHUE TPOTeKaHHWs (U3NYECKUX SIBICHUHA M MPOIECCOB B OKPYKAIOMIEH >KWU3HHU, TpeOyrolue
BbI0OOpa (PU3UUECKON MOJIENHN JJISi CHTYalliH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHalibHO-TEXHUYECKOMY O00eCIeYeHUIO
y4eOHOro npotecca 0a30BbIi ypOBEHb Kypca (GU3UKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus JOJKEH
M3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKH MM B YCIOBHSX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB E€CTeCTBEHHO-HAYYHOrOo [WKIa. B kabuHeTe (QU3MKK JOIKHO OBITH HEOOXOIMMOE
nabopaTopHoe 00OpyAOBaHUE JJs BBINOJHEHMS YKa3aHHBIX B IporpaMMe Ho (u3MKe Y4EeHHYECKHX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOE 000pynoBaHne (OPMHUPYETCS B COOTBETCTBUU C NMPUHIIMIIOM MHUHHUMAJIHHON
JIOCTaTOYHOCTH M oOecnevynBaeT MOCTAHOBKY IEPEUYUCIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JeMOHCTpallMi A7 MCCIEJOBAaHUS M3y4aeMbIX SBJICHUH M NOPOIECCOB, HMIHUPHUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyIOBaHME JJIsl YYEHHYECKHUX IPaKTHUYECKHX paboT (opmupyercs B BuUie
TEMaTUYECKUX KOMIUIEKTOB U oOecreuyuBaeTcs B pacuére OJHOrO0 KOMILJIEKTa Ha JBYX OOydarollHXcCs.
Temarnueckue KOMIUIEKTHI Ja0OPaTOPHOro 000pyHOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
HCTOJIb30BAHUH aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUJie HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTPEMJICHHs OOYyYalOIIMXCSl K HAYYHOMY H3YYEHHUIO HPUPObI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METOJ€ O3HAHUSI U (HOPMUPOBAHHUE MCCIIET0BATENHCKOTO
OTHOIICHHS K OKPYKAIOIIIM SIBIICHHSIM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3Y4eHHs] OCHOB CTPOEHHUS MaTepUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

e (opMuUpOBaHHE YMEHHH OOBSICHATH SBICHUS C WCIONB30BaHUEM (U3WYECKUX 3HAHUU W
HAyYHBIX JJ0Ka3aTeIbCTB;

e (opmupoBaHUE TpPEICTaBICHUNH O POiaM (U3MKHU AJI1 Pa3BUTHUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

JlocTiKeHHe 3THX IieNieil oOecreunBaeTcsl peleHueM CIeIyIoIuX 3a/1ad B Mpolecce U3ydeHHs

Kypca GU3UKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusI:

e mpuoOpeTeHre CUCTEMBI 3HAaHUHM 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXAaHUKY, MOJIEKYIApHYIO (U3MKY, SJICKTPOAMHAMHKY, KBAaHTOBYK (GU3UKY H
AJIEMEHTHI aCTPOPUHKH;

e (opMHUpOBaHME YMEHMH IPUMEHITh TEOPETUYECKUE 3HAHUSA [ OOBSACHEHUS (PU3NYECKUX
SBJICHUH B IPUPOAE U ISl IPUHATUS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3NIMYHBIX 337a4 C SIBHO 3aJaHHON (DM3MUYECKON MOJENbIo,
3a/a4, TOJAPa3yMEBAIOIIUX CaMOCTOSITENbHOE co3JaHue (U3MUECKONM MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33]1a4H;
e [OHMMaHHE (PUINYECKUX OCHOB M MPUHLHUIOB JACUCTBUS TEXHUYECKHX YCTPOWUCTB H
TEXHOJOTHYECKHX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJaJE€HUE METOJAaMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U MPOBEACHUS  (U3HUECKUX
OKCIIEPUMEHTOB, aHaIW3a W WHTEpHIpeTary WHQPOPMAIUHN, OIPEACICHUS JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3ybTaTa;
® CO3/IaHME YCIOBHUM [JIi pPa3BUTUS YMEHHUM IPOEKTHO-UCCIEI0BATEIIBCKOM, TBOPYECKOU
NEeSTEIILHOCTH.
Ha u3ydenne ¢us3uku (0a30BBI YyPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaHUsS OTBOIUTCS
136 gacoB: B 10 kiacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 4acoB (2 yaca B HEJENi0).
[IpennaraeMeiii B mporpamMme 1o (U3MKE TEpedYeHb JTa00paTOPHBIX M TPAKTHYECKUX pPaboT
SIBJIICTCS. PCKOMEHIOBAaHHBIM, YYUTENb JIEIaeT BHIOOP MPOBEACHHS JIAOOPATOPHBIX PadOT M OMBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaroImnXCsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. ®dusuka U MeTOIbI HAYYHOI'O IO3HAHUS
®usuka — Hayka o npuposae. HayuHble MeTOapl MO3HAHMS OKpyKawouero wupa. Poib

HKCHEPUMEHTA ¥ TEOPUH B IIPOIIECcCe MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (DUBUKE.

MonenupoBanue GU3NUECKUX sSBICHUN U npoueccoB. Hayunsle runoresbl. OuU3nuecKkue 3aKOHbI U
Teopuu. I'paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Ponb 1 mecTto ¢u3uku B popMHUpPOBAaHNM COBPEMEHHON HaYyYHOM KapTHHbBI MHMpA, B MPAKTUYECKOU
JEeATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTro JBKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienue, CKOPOCTh (CpeaHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHabHOM
TOYKH, UX MPOEKINU HA OCH CUCTEMbI KOOpAUHAT. ClI0KEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe JBWKeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIICHUST MaTEPHUAIIBHOW TOYKH OT BPEMEHH.

CBobOoaHoe najzienne. Y cKkopeHrne CBOOOTHOTO MaIeHuSs.

KpuBonunelinoe nBrxeHue. J[BMKeHUE MAaTepUATbHON TOYKH MO OKPYXHOCTH C MOCTOSHHOM IO
MOJYJIO CKOpPOCTBIO. YTIIOBas CKOpPOCTh, JWHEWHas CcKopocTh. llepwomg um wacTora oOpaleHus.
[leHTpOCTpEeMHUTETEHOE YCKOPEHHE.

TexHuueckue yCTpPONCTBA M TNPAKTUYECKOE IPUMEHEHHUE: CHUJAOMETP, IBUKEHUE CHApAJIOB,
LIETIHbIE U peMEHHBIE MTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALIMS KWHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue ABUKECHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBrxeHus Tena, OpoLeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.



Yuenuueckuii sxkcnepumenm, nabopamoptule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIEIbIO ONPEAEIEHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IIyTAMHU, IPONHIECHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbBIE PABHBIE
MIPOMEXKYTKH BPEMEHH PU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS IAPUKA B BI3KOU KUJKOCTH.

W3yuenne nBMKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTH ['anmunes. llepBeiii 3akoH HeroToHa. MHepuuanbHble CHCTEMBI
OTCYETa.

Macca tena. Cuna. [lpunuun cyneprnosunuu cuil. Bropoii 3akon HbroToHa a1t mMaTepuanbHOU
Touku. Tpernii 3akoH Hpr0TOHA 111 MaTepranbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (1okosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuia TpeHus nokos. Koaddumument Tpenus. Cuiia CONpOTUBIICHUS MIPH IBUKCHUN TEJa B
AKUJKOCTHU WM rase.

[ToctynarensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpatleHus. [1neuo cuibl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TOAILIUITHUKH, IBHKEHNE UCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe nHEpUUH.

CpaBHeHHE Macc B3aMMOJIEHCTBYIONIUX TEII.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIBbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3MHOBOM 00pasIie, OT
ux aepopmanuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaLCHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

NMnynec maTepuanbHOW TOUYKM (Tena), CUCTEMBI MaTepUalbHBIX TOYeK. VIMIylbc CHIBI |
U3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMIyJbca. PeakTUBHOE ABM)KEHHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprust MarepuaabHOM ToukH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorennmaneHast sHeprus. IloTeHIManbHas SHEPrus yOpyro JAeGpOPMHPOBAHHOM MPYKHUHBI.
[TorennuansHast SHEpTrHs Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTenunanpHble U HEMOTEHIMATbHBIE CUIIBL. CBSA3b Pa0OTHl HEMOTEHUUATBHBIX CHII C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEP, IPYKUHHBIN HUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.



[Tepexon moTeHITMATBHOM SHEPTHH B KWUHETUYECKYIO U OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHMEM MEXaHWYECKOW SHEpPruM Tejla Ha IpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJOXKEHHSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUH W HMX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBuxenue. JAuddysus. Xapaktep ABMKEHUS M B3aUMOJCHCTBHUS YacTHIl BELIECTBA.
Mopenu cTpoeHHs ra30B, KUIKOCTEH U TBEPABIX T U O0BSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso BewectBa. [loctosnnas ABoraspo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH UACATIBHOIO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHel KWHETHYECKOW SHEPTHH TEIJIOBOTO BMXKCHUS
yactul rasa. lllkana remneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHnneneeBa—Kianeiipona.
3akoH [lanbrona. M3omporieccsl B HaeaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MIpeICTaBJICHHE W30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu MOJIEKYIT OpraHMYeCKHX
COCTUHEHUH.

OmnpiTel 0 U Y3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mopgens onsira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS U€AJIbHOTO ra3a, U30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

OmnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUuM o0bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Ta3a.

Tema 2. Ocnosvt mepmoounHamurku

TepmoaunaMuyeckas cucreMa. BHyTpeHHss SHeprusi TepMOAMHAMUYECKO CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomnuecTBo TeruioTsl u pabota. BHyTpeHHssI 3HEprus OJHOATOMHOIO MJEalbHOIO rasa.
Bunel Temionepenaun: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TydeHHE. Y IeJbHas TeJI0EMKOCTh BEIECTBa.
KomnnuecTBo TemoThl npy Temjonepeaaye.

[Tonatue 06 agmabGatHOM mporecce. IlepBbiif 3akoH TepMonuHamukH. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas nHTepnpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHamMuku. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBele Mammubl. [IpuHIUNBL AeicTBHUS TeIUIOBBIX MamMH. [IpeoOpazoBaHusi 3HEpruu B
TeroBbIX MammnHax. Koadduuuent monesnoro aedctBust TemaoBoil mamumHbl. Llukn Kapno u ero
KOA(QPHUIHUEHT MOJIE3HOTO JAeHCTBUS. DKOJOTHUECKUE POOIEMBI TETNIOIHEPIreTUKH.

TexHuueckue yCTpOHMCTBA M MPAKTHYECKOE NPUMEHEHHWE: JBUraTeilb BHYTPEHHErO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH 3HEPruu Tella MPH COBEPLICHUH pabOTHI: BBUIET MPOOKU M3 OYTHUIKU 1O/
JeicTBHEM  CXXaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOM TpyOke MyTEM  TpEHHUS
(BUICOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEHHEH SHEprUH (TeMIlepaTyphbl) Teja MpU Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).



Monenu napoBoii TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPaHus, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Mcmapenwe u kuneHue. AOCONIOTHAsE W OTHOCHUTEIbHAs
BJIQKHOCTh Bo3ayxa. HacelmeHHsli mnap. VYaenbHas TeIuloTa apooOpa3oBaHUs. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Tépnoe teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KpUCTA/LIOB. JKuakue
kpuctaiuibl. CoBpeMeHHble Martepuansl. [lnaBienne u kpucrammzanus. Y AenbHas TEIoTa IUIABJICHUS.
Cybmumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTHH MOJyYE€HHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnekTpu3zanus Tel. DJEeKTpUuecKuil 3apsia. J(Ba Buga snekTpuueckux 3apsioB. [IpoBonHukw,
JUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIl 31M€KTpUYECKHM 3apsii. DIEKTPUUYECKOe
nosie. Hanpspk€HHOCTB ayieKTpudecKkoro nosst. IIpuHmun cyneprno3unuu eKTpudeckux noiei. Jlnnun
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PaGora cun snektpocratuueckoro mons. [lotenmman. PazHocth moreHimanoB. [IpoBonHukH u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJ€e. Juanekrpuyeckas NpoOHUIAEMOCTb.

OnexktpoémkocTh.  KoHmeHcartop.  DJeKTpoEMKOCTh  IUIOCKOTO  KOHJEHCATOpa.  JHEPrus
3apsKEHHOT0 KOHAEHCAaTOopa.

TexHuueckue ycTpolcTBa M INPAKTUYECKOE IMPUMEHEHME: DJIEKTPOCKON, DIEKTPOMETD,
ANEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHICHCATOP, KOMHPOBAIBHBINA ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3auMopeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTU4ecKas 3allluTa.

JIMBIIEKTPUKY B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBHUCHMOCTB 3JIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA OT IUIOLIA/IA TUIACTHH, PACCTOSTHUS MEXY
HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTpUueckoro Toka. Mcrounuku Toka. Cuna
Toka. [loCcTOsIHHBII TOK.



Hanpsioxenue. 3akon OMa 1151 ydacTKa 1Eenu.

DNEKTPUUECKOE CONPOTHUBIIEHUE. YJEJIbHOE CONpPOTUBIEHHE BemiecTBa. llocnenoBaTenbHOE,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DNEeKTpOABUKYIIAS CUJIA U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3akoH OMa /115 OJIHOM
(3aMKHYTOI) 351eKTpuueckoit nenu. Koporkoe 3aMbikanue.

DOneKTpOHHAs MPOBOJMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIOB OT
Temrneparypbl. CBEpXITPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U NMPUMECHAs! POBOJIMMOCTD IOJIYIIPOBOIHUKOB. CBoiicTBa p—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

DNEeKTpUYECKHUI TOK B PACTBOPAX M pacIulaBax 3JIEKTPOJUTOB. DIEKTPOJUTUUYECKAS JUCCOLUALMS.
DIEKTpOIu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSITENbHBIN pa3psa. Monnus. [1nasma.

TexHuuyeckue ycTpolicTBa M NPAKTHUUECKOE IIPUMEHEHHE: aMIIepMETp, BOJBTMETP, pPEOCTaT,
HUCTOYHUKUA TOKA, 3JEKTPOHATPEBATENbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIH JAHOMA, TEPMHUCTOPHI U (POTOpPE3UCTOPHI, MOTYINPOBOJHUKOBBIN IHO/,
rajlbBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOMIAJH MOIEPEYHOrO
CEUEHUs U MaTepuana.

CMmenianHOe COeTUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABUKYILIEH cuibl. KOpoTKOe 3aMbIKaHUE TabBaHUYECKOIO MJIEMEHTA U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTbH COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeIaHHOro COeIMHEHMS pE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl ICTOYHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUSI.

Habmtonenue snexTponusa.

MexnpeamerHblie CBA3U

N3ydyenne xkypca ¢usuku 0azoBoro ypoBHs B 10 kimacce oOCylecTBisieTcs € y4€TOM
COJIEPKaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3€H € KypcamMH MaTeMaTUKH, OMOJIOrMM, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemusie nouwsimus, CBSI3aHHbIE C MU3y4YE€HHEM METOJIOB HAYYHOTO IMO3HAHUS: SIBIICHHE,
Hay4YHbId (akT, TUMOTEe3a, (QuU3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOMIOACHUE, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUWH, NMuHeiHas (QyHKuus, mapaboia, rumepOoina, Ux
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOH mpupone, nuddysus, ocMoc, TemI000MeH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEIJIOBOE PABHOBECUE), JIIEKTPUUECKHUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M Ta3oB, AIEKTPUUECKHE CBOMCTBA METAJUIOB,
JIEKTPOJUTUYECKAS TUCCOLMALINS, FaIbBAHUKA.

T'eoepaghus: BaxKHOCTBH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.



Texnonoeus: nmpeoOpa3zoBaHUe IBUKEHUH C UCTIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIOJb30BAHUE 3aKOHA COXPaHEHHUs UMIYJbCa B TEXHHUKE (pakeTa, BOJOMET U APYTHUE),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJIY4YEHUS COBPEMEHHBIX MaTepuasoB, B TOM YKCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH,
ANIEKTPOCTAaTUYECKAsl  3alllUTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB, KCEPOKC, CTPYWHBIN MpUHTED,
3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC
Pa3znen 4. JjekTpoguHaAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3anMoIelCTBHE NOCTOSSHHBIX MarHuTOB. MarnutHoe mnoiie. Bekrtop
MarHuTHOM MHAYKUuU. [IpuHOMI Cynepno3MuuMy MarHUTHBIX NoOJIed. JIMHUM MAarHUTHOM WHIYKUUU.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa MMHUN MHIYKIMA MAarHUTHOTO TOJISl JTTHHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJBIIEBOTO MPOBOAHHMKA, KATyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJlb M HAallpaBJICHUE.

Cuna Jlopenua, e€ mMoaynb M HampaBiieHHE. [[BKeHHE 3apsDKEHHOM YacTHIBI B OJTHOPOJHOM
MarHuTHOM noJie. Pabota cumel Jlopeniia.

SBnenue  sneKTpoMarHUTHOM  wHAyKouU.  [loTok  Bekropa  MarHUTHOM  HMHIYKLIHH.
DNEKTPOABMKYILAS CUJIa UHAYKIMU. 3aKOH 3JIEKTpOMarauTHo unaykuuu dapazes.

BuxpeBoe snekrpuueckoe mosue. DIeKTPOABUKYINAS CUla HHIYKIIUU B MIPOBOJIHUKE, JIBHKYIIIEMCS
MOCTYIATEIbHO B OJJHOPOTHOM MarHUTHOM TIOJIE.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBJI€HUE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHu4eckue ycTpoiucTBa U MPAKTUIECKOE TPUMEHEHHUE: TIOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUTHI,
3IEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS MEUb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHIYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHnrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

WccnepoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBIeHUS 31€KTPOMAarHUTHONW WHIYKINU.

Paznen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edOanus

KonebatenpHas cucrema. CBoOOJHBICE MEXaHMUYECKHE KojieOaHUs. ['apMoOHHMUYecKHe KoJjieOaHUsI.
[lepuon, yactora, amrutyna u (aza konedbanwit. [IpykuHHBIA MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJeOanuii. [IpeBpaiienre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.



KoneGatenpubiii  koHTYp. CBOOOJHBIE  AJIEKTPOMArHUTHBIE  KOJEOAHUS B  HJICAITLHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHHUYECKUMH M 3JICKTPOMAarHUTHBIMU KOJICOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UCATLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienre o0 3aTyxalolmUX KoJeOaHUAX. BbIHYyXIeHHbIE MeXaHHYECKHe KojeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii TOk. CHHyCOMJAQIbHBIM NEPEMEHHBIM TOK. MOIIHOCT, NEPEMEHHOIO TOKa.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpanchopmarop. IIpousBoacTtBo, mepenaya W MOTpeOJIEHUE  AIEKTPUUYECKOM  AHEPrHH.
DKOJIOTMYECKUE PUCKHU IPU MPOU3BOACTBE IEKTpOo3Heprun. KynpTypa MCIONb30BaHUs 3JIEKTPOIHEPTUU
B MOBCEJHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: HIIEKTPUYECKUH 3BOHOK, I'€HEPATOP
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoyieOaTeIbHONM CHUCTEMBbI (MPYKUHHBIM WM MaTeMaTHYECKUU
MasTHUK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB00OOIHBIC JIEKTPOMArHUTHBIE KOJICOAHMS.

OcmorpaMMsl (3aBUCUMOCTH CHUJTBI TOKA U HaNPsDKEHUS OT BPEMEHHM) Ui 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3oHanc mnpu mocienoBaTeIbHOM COECIMHEHUM PE3UCTOpa, KaTyIIKd MHIYKTUBHOCTU H
KOHJIEHCATOopa.

Mozens IMHUY 3JIEKTPONIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCMMOCTH IepuoJa MalbIX KojeOaHUi Ipy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpysa.

HccnenoBanne mepeMeHHOro TOKAa B ILIENMM M3 IOCIEI0BAaTENbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHuueckue BOJIHBI, yciIoBUs pactipoctpanenus. [lepuoa. CkopocTs pacipocTpaHeHUs U ITTMHA
BoJIHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenus u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBHMS M3JIY4EHMsI DJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHO# BoiHe. CBOHCTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHUe, NpejoMIIeHHe, nmoyspu3anus, audpakuus, uaTepdeperius. CKopocTh 31EKTPOMarHUTHBIX
BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TENEBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHnyeckue yCTpPOHMCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIABTPa3ByKOBasi JUArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paJuoONpUEMHHK, TEIEBU30p, aHTECHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebimomeecs: Teno Kak HCTOYHHK 3BYKA.

Habntoienue otpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHimy u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 9aCTOTOW KOJIeOaHUH.



HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, MOJSIpU3aLus,
mudpakuus, tHTepHEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. ToueuyHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

[Ipenomienue cBera. 3aKOHBI MPEIOMJICHHS CBeTa. AOCONIOTHBIM IMOKa3aTeNlb MHPETIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoaHOro BHyTPEHHETO OTPaKEHMUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaromue JuH3bl. ToHKas 1uH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CHUJla
TOHKOH JH3BL. [locTpoeHne n300paxkeHnii B COOMPAIOLINX U pacCenBAONIUX JIMH3aX. DopMyrna TOHKOMH
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBass ontuka. Muatepdepenunsi cBera. KorepeHTHbIE HMCTOYHHKH. Y CJIOBHS HAONIOIACHUS
MakCHMyMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTEPCHTHBIX
HMCTOYHHKOB.

Hudpakius ceeta. Judpakuuonnas pemeérka. Y ciaoBue HaONIOICHUS TJIABHBIX MAaKCUMYMOB IpH
MaJeHUY MOHOXPOMATHUECKOIO CBETa Ha JUPPAKLIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOiCTBA U NPAKTHUECKOE TMPUMEHEHHe: OuKH, Jymna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHKpPOCKOIN, TEJIeCKON, BOJIOKOHHAs ONTHKA, AU(PPAKIHOHHAS peEIIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHne, OTpakKeHUe U MperoMieHre cBeta. OnTruueckue npuoopshl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHune cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIOHHON PELIETKY.

Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHnMnBl  TPUMEHMMOCTH  KJacCM4ecKOol MexaHuku. llocTynaTel crenuanmpHONM — Teopuu
OTHOCHUTEJIbHOCTHU: MHBAapUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe, MPHUHIMII OTHOCUTEIHbHOCTU
DWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/UIEHNE BPEMEHH U COKPAILEHUE JITUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOS.

Pa3nea 7. KantoBas pusznka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. Dopmyna [Tnanka cBs3u SHEPTUH POTOHA C €T0 YACTOTON. DHEPIrHUs U UMIYJIbC (DOTOHA.

OtkpeiTne u uccienoBanue ¢orodpdexra. Onbiter A. I'. CromeroBa. 3akonHbl ¢otodrddexra.
VYpaBuenue DiinmreiiHa i pororddexra. «Kpacnas rpanuna» Gororddexra.

JNasnenue ceera. OnbiTel I1. H. JIeOenena.



XUMHYECKOE IEHCTBUE CBETA.

TexHuYecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOITEMEHT, (POTONATUHK, CONHEUHAS
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. Onbitel Pesepdopna mo paccesauro o -gactuil. [lnanerapHas monaens
aroma. Iloctynarer bopa. U3nydyenue u mornomenue (GOTOHOB MPH MEPEX0/e aToMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPruu aTomMa BOJIOPOJa.

Bonnossie cBoiictBa yactuil. Bosnbl ne bpoiinsa. KopnyckynsipHO-BOTHOBOM Ayanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHnyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHME: CIIEKTPalIbHbINA aHalIn3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeHvaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HalGnronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, TOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE PagUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo ompeneneHuio cocTaBa paauoaKTUBHOrO u3nmydeHus. CBoiicTBa anbga-, Oera-,
ramMmma-usiydenus. BiusiHue painoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpsiTHE TpOTOHA U HeWTpoHa. HykionHas monens siapa I'eiizenOepra—lBanenko. 3apsa sjapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ONeKTpOHHBIH M TMO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3aKkoH
PagMoOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SnepHsle peakuuu. JleneHre U CUHTES SEP.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoOGneMbl W HEPCHEKTHBHI SIIEPHOM SHEPrEeTUKU.
OKOJIOTUYECKHUE aCHEKTHI SIACPHON YHEPTrEeTHUKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.
@dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (DM3NYECKOi KapTHHBI MHpa.

TexHuueckue yCcTpoHCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: A03UMETpP, KaMmepa BuiibcoHa, snepHbIil
peakTop, atToMHasi 6omoa.

Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (GoTorpadusim).
Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3MKH
Oransl pa3BUTUS acTpoHOMHUU. [IpuKiTagHOE M MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.
Bup 3Bé3aH0ro Heb6a. Co3Besnus, apKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHIKEHHE.
Conneunas cucrema.
Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpaMMa  «CHEKTpaJbHBIM  KjJacC —  CBETHUMOCTb».  3BE3/bl  IJIABHOM



IIOCJIE0BATEIBHOCTH. 3aBUCHUMOCTb «Macca — CBETHUMOCTBY» Ul 3BE3] INIABHOM IOCIEAOBATENBHOCTH.
BuytpenHee cTpoenue 3B€371. COBpEMEHHBIE NPECTABIECHUS O IPOUCXOKIACHUH U 3Bosronun CosHLa U
3BE31. DTarbl )KU3HU 3BE3L.

Muneunbiii I[lyte — nama I'anaktuka. Ilonmoxenue m aBwxkenue Connua B [Namaktuke. Tumbl
rajlakTuk. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B sIpaxX raJIakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa0O6ma. Pasberanue ramaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronennss HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHMEM KOMIBIOTEPHBIX MPUIOKECHUN IS
OIIpeJIeJIEHUs] NOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3ausi CeBepHOro
IIOJIyLLIApHS U IPKHE 3BE3MBI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [lyrtn.

O0o0maroniee NoBTOpPeHUE

Ponp ¢u3uMKuM M aCTpPOHOMMHM B 3KOHOMUYECKOH, TE€XHOJOTHYECKOM, COLUAIBHOW M 3THYECKOU
cdepax NesITeIbHOCTH YelIOBeKa, Pojib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHON Hay4YHOH KapTHHE
MUpa, POJIb GU3NIECKON Teopur B (POPMUPOBAHUU MPEICTABICHUHA O (PU3MUECKON KapTHHE MHpPA, MECTO
¢u3n4ecKoil KapTUHBI MHpa B OOLIEM pPsIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUN O
IIPUPOJE.

MexnpeamMmeTHbie CBSI3H

N3yuenne kypca ¢usukm 6azoBoro ypoBHA B 11 Kjacce oOcCymiecTBiseTcss ¢ y4é€Tom
COJIEPKATENIbHBIX MEXIIPEJIMETHBIX CBsI3€H C KypcamMH MaTeMaTWKH, OMOJIOTMM, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemuvie nonwsimus, CBA3aHHbIE C M3yYEHHMEM METOJIOB HAYyYHOTO IO3HAHHUSA: SIBIICHHE,
Hay4HbI (QakT, rumnore3a, (QU3MUECKas BeJIWYMHA, 3aKOH, TEOpHUs, HAONIOJIeHHe, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHuEe CUCTEMbl YPAaBHEHUMN, TPUTOHOMETpUYeCcKUue (QYHKIUHU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX IPOEKLUUU HA OCH
KOOp/MHAT, CJOXEHHWE BEKTOPOB, IPOM3BOAHbBIE 3JEMEHTapHBIX (GYHKUMN, TNPU3HAKA MOJ00US
TPEYroJbHUKOB, OIIPe/IeIeHHE IIJIOLAAN IUIOCKUX GUryp U o0bEma Ted.

buonocus: snektpuyeckue SBIEHUS B KUBOM INpupoje, KojeOarenbHbIE ABHKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NPUPOAE, ACHCTBUE pajiiallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasi CTPYKTypa TBEPHABIX TeEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MIJIM, 3aJ€KU MAarHUTHBIX pyld, (GOTOChEMKA 3eMHOU
MTOBEPXHOCTH, IIPEJCKA3AHNE 3EMJIIETPSCEHUH.

Texnonoeusi: JMHUW DIEKTPOIIEPENay, TEHEPATOp IEPEMEHHOTO TOKAa, AJIEKTPOJBHUIaTElNb,
UHIYKIIMOHHAs TMe4b, pajap, paauoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBUY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenune yueOHoro mpeamera «Pu3Mka» Ha ypoOBHE CpPeIHEro oOIero oopasoBaHust (0a30BbBIH

YPOBEHB) JOJKHO 00ECTIEUUTh TOCTHIKEHUE CIEAYIOUINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «Dusuka» TO0IKHBI OTpaxaTb TOTOBHOCTD
U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUEHTAIlMi, TIO3UTHBHBIX BHYTPCHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa, pacIIMPEHHE >KU3HEHHOTO ONbITa U OIbITa
NeSITeIbHOCTH B TPOIECCe peanu3alii OCHOBHBIX HANpaBICHUI BOCIUTATEILHON AESTENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH OOYYaroIIerocs Kak aKTUBHOITO U OTBETCTBEHHOIO
YJIeHa POCCUIICKOT0 0011eCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYETIOBEUSCKIX TYMAaHUCTHYCCKUX U ICMOKPATHYECKUX ICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JICATEIILHOCTh B HHTEpEcax IpakJaHCKOTro 00IIecTBa, y4acTBOBATh
B CaMOYIIpaBJICHUU B 00pa30BaTeNbHON OpraHu3aluu;

YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTHUTYTAMH B COOTBETCTBUU C UX (QYHKIMSIMH U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOM NIEATETHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapPCTBCHHBIM CHMBOJIAM, JOCTIIKEHUSM POCCHUUCKHX YUEHBIX B
obnactu (GU3MKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CMOCOOHOCTh OILIGHUBATh CHTYalMI0O W TNPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH Ha
MOpaJTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JISATSIILHOCTH YIEHOTO;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYas O3CTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K pa3Nu4HbIM chepam mpodeccHoHANbHON IesSTeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(bu3MKON U TEXHHKOW, YMEHHE COBEpIaTh OCO3HAHHBIN BHIOOp Oynymiel mpodeccuu U pearn30BHIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O M camMoOo0Opa3oBaHHWIO B 00jacTH (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJIbTYphl, = OCO3HaHHME  TJO0ATBPHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

IUTAHUPOBAHUE WM OCYIIECTBICHHUE JIEHCTBUN B OKpYXKAlOIIeW cpele Ha OCHOBE 3HAHUS IeNei
YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacumpeHne OmbiTa AEATEIBHOCTH AKOJOTHYECKOW HANpaBICHHOCTH HA OCHOBE HMMEIOIIHXCS
3HaHUU 1O (pU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
(bU3UIECKOI HAYKH;

OCO3HaHHE IIEHHOCTH Hay4HOH JesATeNIbHOCTH, TOTOBHOCTh B IIpollecce H3y4deHUs (QU3UKU
OCYIIECTBISTH MPOEKTHYIO M UCCIIEIOBATENLCKYIO e TEIIbHOCTh HHIMBUYATBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornueckue AeicTBHSA:



CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBaTh MIPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPECTIATH 1NN AeSTeILHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3MUECKUX SIBIICHUSX;

pa3pabarbiBaTh IJIaH pEHICHHUS MpoOJeMbl ¢ y4€TOM aHalM3a HMMEIOIIMUXCS MaTepHalIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBUE PE3YyJIbTATOB IICIISIM, OIICHUBATH
PUCKHU TIOCTIEACTBHIA e TEIILHOCTH,

KOOPIUHUPOBATh M BBINOJHATH pabOTy B  YCIOBUAX pEATbHOr0, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BIIa/IETh HABBIKAMH yue€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM JesTeNbHOCTH B 00NacTH (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWMCKY METOJOB PEIICHHS 3a/1a4 (PU3NIECKOTO
COJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIO0B MTO3HAHMUS;

BIIQJIETh BHJAMU JESATEIBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpPIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3jMYHBIX YY€OHBIX CUTYyallUsX, B TOM YHCIE IPH CO3AaHHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U W aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATh THIIOTE3y €€
pellleHrs, HAaXOJIUTh apryMEHTHl IS JOKa3aTelIbCTBA CBOMX YTBEP)KICHUHM, 3aqaBaTh IMapamMeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3MPOBAThH IOJIYYCHHBIC B XOJ€ PCHICHHS 33Ja4d Pe3yJIbTaThl, KPUTUYCCKH OIICHHBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/1auil B 00pa30BaTEIbHON AEATEILHOCTH, B TOM UHCIIE
MIpH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HECITSILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJIEHU, TpeJIaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE AbTepPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIQJICTh HABBIKAMH IOJIydeHHUs MH(POPMAIUU (PU3UIECKOTO COJEPIKAHUS M3 MCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYIIECTBISATh TOWCK, aHadu3, CHUCTEMATH3allMI0 M HWHTEPIPETAIUIO
nH(OPMAaILIUY PA3IUYHBIX BUIOB U (OPM IPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh CPEJCTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a7a4 C COOMIoJeHHeM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYCCKOTO COJCP)KAHUS B PA3IMYHBIX (opmarax ¢ yu€TOM Ha3HAYCHHS
nH(OPMAIINY U TIeNIEBOI ayAUTOPHUH, BEIOUpAsk ONTUMATBHYIO (HOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbIE elCTBHUS:

OCYILIECTBIISATH OOIICHHE HA YpoKaX (PU3HKHU U BO BHE-YPOUHOU NESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIil U cMAr4aTh KOH(DIUKTHI,

Pa3BEPHYTO M JTOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYAIBHON paOOTHI;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX JAECUCTBUHA € Y4YETOM OOLIUX HMHTEPECOB H
BO3MOYKHOCTEH Ka)J10T0 4jeHa KOJUIEKTHBA;



IIPUHUMATD LIEJIM COBMECTHOH ACATEIBHOCTH, OPTaHU30BBIBATE U KOOPANHUPOBATH JEHCTBUS IO €€
JNOCTWKCHMIO: COCTaBIIATh IUIAH JACUCTBUM, pacHpeneisiTb poiau ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI;

OLIEHUBATh KayecTBO CBOEr0 BKJIAJa U KaXJOr0 Y4YaCTHHMKAa KOMaH/Abl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/JlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HUACU C IO3ULHUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IIOBEIECHUE B PANIMYHBIX CUTYalUsX, NPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIHO OCYILECTBIIATh II03HABATENIbHYIO JEATEIbHOCTh B 00JaCTH (DU3UKU U ACTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHbIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIaH PEIIEHUs pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IIJIaH BBIITOJIHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE,

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh ()OPMUPOBAHMIO M MPOSBICHUIO 3PYAULUU B 00JACTH (PU3UKH, HOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh, OILICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJaJIeTh HaBBIKAMHU IIO3HABATENIbHOM peduIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX JAEHCTBUH U
MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUIA;

HCIO0JIb30BaTh NPUEMBI pe(IeKCUU 7Sl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHMS 10 UX CHUKECHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YIbTATOB ACSITEIBbHOCTH;

IIPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YIIbTATOB JIEATEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporecce nocTuxkeHns TMUHOCTHBIX PE3YJIbTATOB OCBOEGHUS MIPOTpaMMBbl IO (pU3HKE AJIST YPOBHSA
cpeaHero obmero oOpa3oBaHus y OOYYaIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHAIBHBIM HHTEIIEKT,
Mpernoaralonuii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKIIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;

CaMOpETyJIMPOBaHNUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBE/IEHNE, CIOCOOHOCTh a1allTUPOBATHCS K AIMOLMOHAIBHBIM U3MEHEHUSIM U TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALUY, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKECHUIO LIEJIU U YCIEXY, ONTUMMU3M,
MHHULIMATUBHOCTb, YMEHUE JCICTBOBATh UCXOAs U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIKOYAIOLIEH CIIOCOOHOCTh MOHMMATh SYMOLMOHAIBHOE COCTOSHUE IPYTUX, YUYUTHIBATh
€ro MpH OCYILECTBIECHUH OOLIEHUS, CTIOCOOHOCTb K COUYBCTBUIO U CONEPEKUBAHUIO;

COILIMAJIBHBIX HaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C APYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHQIUKTEI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny o6yuyenus B 10 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh

c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:



J€MOHCTPUPOBATh Ha MpUMEpPaxX pojb U MeCTO (PU3UKHU B (DOPMUPOBAHUM COBPEMEHHON HAay4dHOU
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B IMPAKTUYECKOW NEATEIBHOCTH
JTIOJICH;

YUUTBIBaTh TPaHULBl NPUMEHEHUS M3YYEHHBIX (U3MYECKMX MOAEJeH: MarepuaibHas TO4YKa,
MHepLUalbHas CUCTeMa OTcuéTa, aOCOJIOTHO TBEPAOE TENIO, UACANbHBIM Ia3, MOAEIN CTPOCHMs Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHUH 3apsi PU pelIeHnH GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (IIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOCHMs BEIECTBA W DJIEKTPOJAWHAMUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE NPSMOJMHENHOE ABH)KEHHE, CBOOOJHOE MaJeHHE Tel, JBHKEHHE IO OKPYXKHOCTH,
WHepIus, B3auMojeicTBue Tei, Tuddysus, OpOyHOBCKOE IBM)KEHUE, CTPOECHUE KUIKOCTEH M TBEPIBIX
TeJN, W3MEHEHHe O0BhEMa TeNl MpU HarpeBaHWU (OXJAXKIEHUH), TEIJIOBOE paBHOBECHE, HCIIAPEHHE,
KOHJICHCALIMs, IIJIaBJICHUE, KPUCTAJUIM3ALMs, KAIICHUE, BIAXKHOCTh BO3/lyXa, IIOBBILICHUE ABICHUS Ta3a
IIPY €r0 HAarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY IIapaMEeTpaMU COCTOSIHUSA Ta3a B M30IpoLeccax,
AJIEKTpU3alus Tel, B3aUMOJECICTBHE 3aps/10B;

ONMCHIBATh MEXAHUYECKOE JIBUJKEHUE, HCIOJIb3YyS (PU3NYECKUE BEIUWYMHBI: KOOpIUHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, CWIa, UMIYJIbC Tejla, KUHETUYECKas SHEprus,
NOTEHIMAJIbHAsl SHEPrusi, MeXaHuuyeckas padoTa, MeXaHHMYECKasi MOLIHOCTb; IPU OMMCAHUM IPABUIIBHO
TPAaKTOBaTh (DU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH, MX OOO3HAYECHUS W EIMHHUIBI, HAXOIHUTbH
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMM;

OIMCHIBATh W3YYEHHBIE TEIUIOBBbIE CBOWCTBA TEJI M TEIUIOBBIEC SIBJICHMS, MCIOJB3Ys (PU3NYECKHE
BEJIMYMHBL: JABJICHUE Ta3a, TeMIlepaTypa, CPeAHssl KUHETUYECKas SHEPIHs XaOTHYECKOIO IBHKCHUS
MOJIEKYJI, CPEIHEKBaIpaTUUHasi CKOPOCTb MOJIEKYJI, KOJIMUYECTBO TEIUIOThI, BHYTPEHHSS HEPIus, pabora
ra3a, K03(pQUIMEHT MMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMUCAHUM NMPABUIBHO TPAKTOBATH
¢u3n4yeckuif CMBICT MCIIONB3YEMbIX BEIMYUH, UX OOO3HAYEHHsS U E€AMHHUIBI, HAaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIME JJTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

ONMCHIBATh HW3YYEHHBbIE DJJEKTPUYECKHE CBOWCTBA BEUIECTBA M DJIEKTPUYECKHE SIBICHHUSA
(mporecchbl), HCMONB3Ys (U3MUECKUE BEIUYUHBL: JJIEKTPUUYECKUM 3apsil, DJIEKTPUYECKOoe IIoJIe,
HanpspKEHHOCTh  TMOJISI, MOTEHLMAJ, Pa3HOCTh IMOTEHIMAIOB; MpPU OMNMCAHWU MPABWIBHO TPaKTOBATh
¢u3MYeCKUi CMBICT MCIOJB3YEMbIX BEJIUYMH, UX O003HAUEHUS W EIUHMIbI;, YKa3blBaTh (OPMYIIBI,
CBSI3bIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJIEHUS, UCTOIb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u 1l 3akonsl HeloToHa, 3aKOH COXpaHEHHsS MEXaHWYECKOW SHEpruw,
3aKOH COXpaHEHMsI MMIIyJIbCa, INPUHLMII CYNEPHO3ULUN CHWJI, NMPUHLIUI PaBHONPABHS HHEPLUAIBHBIX
CUCTEM OTCUYETA, MOJIEKYJISIPHO-KHUHETUYECKYIO TEOPUIO CTPOCHHS BEILECTBA, FA30BbIE 3aKOHBI, CBSI3b
CpeIHell KHHEeTUYECKOM SHEPTruu TEIIOBOro ABMXKEHUS MOJIEKYIN ¢ aOCOJIOTHOM TeMIepaTypoil, nepBbli
3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHsI DJIEKTPUUECKOro 3apsaa, 3akoH KyioHa, npu 3ToM paznuyarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIOBHUS (TpaHUIIbI, 00JacTi)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIBI ACHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKHUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE  OKCIEPUMEHTHI MO HCCIENOBaHMI0 (U3UYECKUX SBJICHUH U TPOLECCOB C
UCTOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX W3MEPEHUH, IMpU 3TOM (GOPMYIHPOBaTH Mpodiemy/3agady U
TUIIOTE3Yy Yy4€OHOI0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEIJIOKEHHOI0 000py10BaHHUs, IPOBOIUTh
OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILIECTBIISATh TPSMBbIE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYUH, MPH 3TOM BHIOMpATH
ONTUMANIBHBIA CIOCO0 M3MEpPEHHs W HCIIOJIb30BaTh H3BECTHBIE METO/ABI OILEHKH IOTPELIHOCTEH
W3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEJIMYMHAMHU C MCIOJIIB30BAaHHEM IPSIMBIX
U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yAbTaThl MOIYYEHHON 3aBUCUMOCTH
(Gu3MYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BBIBOBI 0 pe3yJIbTaTaM HUCCIEI0BaHMS;



coOmroiaTh TMpaBujia 0€30MacHOr0 Tpyaa MPU NPOBEICHUHM HCCIAEAOBAaHWUN B paMKax Y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M  NPOEKTHOH  JESITEIBHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYIOBaAHUS;

pemars pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MYECKONW MOMAENbI0, HCIONb3ysd (PU3NYECKue
3aKOHBI U TMPUHIUIBI, HA OCHOBE aHajM3a YCJIOBUA 3aJaud BBIOMPATh (U3UYECKYIO MOJENb, BBIICIATH
¢usnveckrue BEIMYUHBI U (HOPMYIIBI, HEOOXOAMMBIE Ui €€ pelieHHs], TPOBOIUTH PacuéThl U OLICHUBAThH
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUS! (PU3HUUECKON BEITMYMHBI;

pelath KaueCTBEHHbIE 3aJauyd: BBICTpauBaTh JIOTUYECKH HENPOTHUBOPEUHMBYIO  IEMIOYKY
paccyXIeHUii ¢ OTIOPO Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUYECKUE SBIICHUS;

WCIOJIb30BATh MPU PEHICHUH Y4EeOHBIX 3a]1a4 COBPEMEHHBbIE MH(POPMALMOHHBIC TEXHOJIOTUH JUIS
MOUCKA, CTPYKTYPHUPOBAHMS, HWHTEPIPETALMU W NPEACTABICHUS Yy4eOHOW M HAy4YHO-IOIMYJISAPHON
nH(pOpMAaLIUY, TOJYYEHHON U3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH AHAIU3HPOBATH IOIY4aeMYIO
nHpopMaIuo;

MIPUBOJIUTh TIPUMEPHI BKJIAJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS MO0 (PU3MKE B IMOBCEAHEBHOW >KM3HHM JUIsl 0OeCreYeHHs
0€30MacHOCTH MpH OOpalieHuH ¢ NpubdopaMud M TEXHUYECKUMHU YCTPOWCTBAMH, NSl COXPaHEHUs
3IIOPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyNIIE C BHIMOJIHEHHEM PA3JIMYHBIX COUAIBHBIX POJICH, TUIAHUPOBATh PadOTy IPYIIIEI,
paIMoOHAaTIBbHO pacHpeeNsiTh 00S3aHHOCTH U IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIIMSIX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXKJIOTO U3 YUACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K koniy o6yuenus B 11 kJiacce npeaIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POjb U MeCTO (HU3UKU B (HOPMHUPOBAHUH COBPEMEHHON HAyYHOM
KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTUH, B MPAKTHUYECKON NEATEIbHOCTH
JOJIeH, 1eJI0OCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI MPUMEHEHHSI N3YYCHHBIX (DU3MUECKUX MOJCIICH: TOYCUHBIA DIICKTPUICCKUI
3apsij, Jyd CBeTa, TOUEYHBbIM HMCTOYHUK CBETA, siIEpHAs MOJENb aToMa, HYKJIOHHAas MOJIElb aTOMHOTO
sJipa MpH perieHnH GU3NUECKUX 3aad;

pacmo3HaBaTh (U3NYECKUE SBIEHUS (TpoOIlecchl) M OOBSACHATH HX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOM (U3MKH: DSJIEKTpUYECKas IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHAYECKOe, MAarHUTHOE JCWCTBUS TOKAa, B3aMMOJICHCTBHME MAarHWTOB, SJEKTPOMArHUTHAS HWHIYKIIWS,
JeCTBHE MAarHUTHOTO TMOJISI HA TMPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsll, SJICKTPOMarHUTHBIC
KonebaHus W BOJIHBI, NPSMOJUHEHHOE paclpoCTpaHEHHE CBETa, OTpPaXEHUE, IpeOMIICHHUE,
uHTepdepeHus, Audpakuus U MOJNIpU3aluUs CBeTa, AUCIEpcHsl cBeTa, (poToanexTpuueckuil 3¢ ekt
(boTtorpdexrt), cBeToBOe maBiIeHWE, BO3HUKHOBEHHE JIMHEHMYAaTOTO CIEKTpa aroMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD;

OMKCHIBATH U3YYEHHBIE CBOWCTBAa BEIIECTBA (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
ANIEKTPHUYECKYIO TPOBOIUMOCTD PA3IIMUHBIX CPEJT) M AIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), HCIIONIB3YS
(bu3nuecKre BEJIUMYUHBL: JIEKTPUUECKHUI 3aps]], CHUiIa TOKa, MJIEKTPUUYECKOE HANpsKEHUE, HIEKTPUIECKOe
COIMPOTHUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, AJIEKTPOJIBIKYIIAS CHIIa, paboTa TOKa, UHAYKIIUS MAarHUTHOTO
noJist, cuiia Ammepa, cuia JlopeHia, HHIyKTUBHOCTh KaTYIIKH, YHEPTHUS dJEKTPUYECKOr0 ¥ MarHUTHOTO
moJied, Mepuoa M yacToTa KojeOaHuM B KojeOaTelnbHOM KOHTYpE, 3apsii U cuja TOKa B Ipoliecce
FapMOHHYECKHUX 3JIEKTPOMArHUTHBIX Kosie0aHuil, (POKyCHOE pacCTOSHUE U ONTUYECKask CUJIa JTMH3bI, IPU
OMHMCAaHUU TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICH HCIONB3yEMbIX BEIUYHH, WX OO0O3HAYCHHS H
€IMHUIIBI, YyKa3blBaTh (OPMYNBI, CBS3BIBAIONIME JJAHHYIO (U3WYECKYI0 BEIUYHHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YYEHHbIE KBAHTOBBIC SBJICHHUS M IPOLECCH, UCHONB3YS (PU3UUECKHE BEIMYUHBI:
CKOPOCTH DJIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJIHBI H YACTOTA CBETA, DHEPTHS M UMM YILC (POTOHA, IEPUOJ
MOJTypacmaa, SHePTUs CBSI3U aTOMHBIX sIJIEP, PU OMHCAHUU MPABUIHHO TPAKTOBATH (PU3HMUECKUN CMBICI



UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €AMHHUILIBI, YKa3blBaTh (DOPMYIbI, CBSA3BIBAIOLIUE JAHHYIO
(U3MUYECKYIO BEIMUUHY C APYTUMHU BETHUYNHAMU, BBIYUCIIATh 3HAYCHUE (PU3NUCCKON BETUIHHEI;

aAHAIM3UPOBATh PU3NYCCKUE MPOIIECCHl U SBIICHUS, UCIONB3YsS (PU3UUECKUE 3aKOHBI U TPUHITUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATEIILHOTO U MapauIeIbHOTO COSAMHEHUS MPOBOIHUKOB, 3aKOH JIXKOyIs—
JleHia, 3aKOH AJIEKTPOMArHUTHOW MHAYKIIMU, 3aKOH MPSIMOJIMHEMHOTO PaclpoCTpaHEHHs CBETA, 3aKOHBI
OTpaKCHUS CBETA, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHHWe OiHmTeHHa s (oTodrddekra, 3akoH
COXPAHEHHUs SHEPIuH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3apsijia, 3aKOH
COXpPaHEHUs MacCOBOI0 YMCIia, MOCTYaThl bopa, 3aKOH paJuoaKTUBHOTO paciaja, pu 3TOM pa3inydaTrh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BhIpAKEHHE W YCJIOBHs (IpaHUIbl, 00JacTH)
MIPUMEHUMOCTH;

ONpEJIEATh HAMPABICHUE BEKTOpPa WHIYKIMA MAarHUTHOTO TMOJISI IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30MH;

BBITIOJTHATh  OKCIICPUMEHTBHI TI0 HUCCIICIOBAHHIO (PH3UYECKHX SBICHHA W TIPOIECCOB C
WCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (HOpMYIHpPOBaATh MpoOieMy/3agaqy u
TUIOTE3Y y4eOHOro KCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py10BaHUS, TPOBOAUTD
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYUIECTBJISITh TPSAMbIE U KOCBEHHbIE WM3MEPEHHUS (PU3NYECKUX BEIIUYWH, MPU STOM BHIOMPATH
ONTUMAIBHBIA CMOCOO0 M3MEpPEHUS M MCIOJIb30BaTh W3BECTHBIE METOJIBI OIEHKU IOTPEIIHOCTEN
HU3MEpPEHUI;

UCCIIEeIOBaTh 3aBHCUMOCTH (DU3MUYECKUX BEIUYHMH C HCIOJIH30BAHUEM MPSIMBIX W3MEPEHH: MpH
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3y/IbTATHI MOJYYCHHON 3aBUCHUMOCTH (PU3NICCKUX
BEJIMYUH B BUJIE TAOJIUI] U TPAPUKOB, JIETaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMS;

coOMroaTh mpaBmiia OE30MacHOTO TpyJa MPU MPOBEACHUM HUCCIEJOBAHHMA B paMKaxX y4eOHOTo
OKCIIEPUMEHTa, y4eOHO-UCCIEAOBATEIbCKOM M  TMPOEKTHOM JEATEeIbHOCTH C  HCIOJb30BAHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemars pacu€THble 3a7aud C SIBHO 3aJaHHOW (U3MYECKOW MOJENbl0, HCNOIb3ys (U3HYECcKue
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d BHIOMPATh (HU3UYECKYIO MOJIEb, BBIIETSATH
(du3nueckre BeMMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE sl €€ pelleHus, TPOBOJAUTh PACUEThl U OLIEHUBATH
PEANbHOCTH MOTYYEHHOTO 3HaYeHUS (PU3NIECKON BETMUUHBI;

pemiath KayeCTBEHHBIE 3a/Jaud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO  IIETIOUKY
pacCyXJIeHHI ¢ ONOPO HA M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCIOJNIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHBbIE MH()OPMAIMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, HMHTEPHpPETAIMH M TMPEACTaBICHUS Y4eOHON H HaydHO-TIOMYJISIPHOU
nH(pOpMaInUK, TOJYYEHHOW W3 PA3THYHBIX HCTOYHHKOB, KPUTHYECKH AHAIM3UPOBATH MOTYyIaEMYIO
nH(pOpMaILIO;

OOBSICHSTh TPUHIUIBI JCHCTBHS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyarh
YCIOBUS MX O€30MaCHOTO UCTOIh30BAaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

WCIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3WKE B TOBCETHEBHOW KHU3HU ISl OOecTeueHUs
0€30MacHOCTH MpH OOpalieHHH C TpUOOpaMU M TEXHHYECKUMHU YCTPOWCTBAMH, MJIsi COXPaHEHUs
3J10pOBbS U COOTIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

paboTaTh B TPYIIIE C BHIMOJIHEHUEM PAa3IMUHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh PabOTy IPYMIIbI,
paIMoOHAIBbHO PaCIpPEeNsITh O0S3aHHOCTH M TUIAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJICKBATHO OIICHUBATH BKJIA]l KAXKJIOTO U3 YUACTHUKOB TPYIIIEI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JlnHamuka 7
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1
Teopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5
' da3oBbIC MEPEXO/IBI
Wroro no pazueny 24
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Paznen 4. JIEKTPOANHAMUKA

4.1 DJeKTpocTaTHKa 10
4.9 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 1
Pa3IUYHBIX Cpenax
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uupposbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (1uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHuTHas 11 1 3
WHTYKITHST
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHuueckre 1 3J1EKTPOMarHUTHBIE 9 1
KoJieOaHus
99 MexaHuueckre U 3JIeKTPOMarHUTHbIE 5 1
BOJIHBI
2.3 OnTuka 10 3
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OcHOBBI cIELIMANIBHOM Teopun

3.1 4 1
OTHOCHUTEJIEHOCTH
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6
4.2 Crtpoenue aToma 4
4.3 ATOMHOE AP0 5
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHU
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o0m1aro1iee TOBTOPEHHE 4
Wroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
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Kanennapuo remarudeckoe mianuposanue 10 KJIIACC

Ne Tema ypoka Hara
Koanuect
HU3yYeHusi
BO 4aCOB
mwiaH  ¢akr

1 ®u3uka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUS 1
OKPY>KaIoIIIero MUpa
Posb 1 MecTo ¢u3uku B JOPMUPOBAHUU COBPEMEHHOU

2 HAyYHOU KapTUHBI MUPA, B IPAKTUUYECKON AESITEIbHOCTU 1
moen

3 Mexannueckoe qBuxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
neuxenus. [lepemenienue, CkopocTb, yCKOPEHHE
PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE

5 PaBHOYCKOpEHHOE IPSIMOTIMHEIHOE ABIKEHUE

6 CBobOonHOE najieHue. Y ckopeHrne cBOOOIHOIO NaieHus

7 KpuBonuneiinoe nuxenue. JIBuxeHne MaTepuaabHOM TOUKH 1
M0 OKPY>KHOCTHU

8 IIpuHuun otHocuTensHOCTH ['anunes. MHepuuansHbie 1
cuctembl otcyerta. [lepssiii 3akon HeioToHa

9 Macca tena. Cuia. [lpunnun cynepno3unuu cui. Bropoi 1
3akoH HprOTOHA 151 MaTepuanibHON TOUKH

10 Tperuii 3akoH HproTOHA 111 MaTepUATIBHBIX TOYEK 1

11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas 1
KOCMHYECKasi CKOPOCTh

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

13 Cuna tpenus. Koapdumment tpenns. Cumna conpoTHUBICHUS 1
MIpH ABMKEHUH TeJla B KUJIKOCTH WM raze
[TocTynarenbHOe 1 BpamnaTeIbHOE TBUKEHHUE a0COIIOTHO

14 TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus 1
paBHOBECHS TBEPAOTO TEIIA
NmMnynbsc MaTepranibHOM TOUYKH, CUCTEMBI MATEPUATIBHBIX

15 To4eK. IMIysbe cuitbl. 3aKOH COXPaHEHHsI UMITYJIbCA. 1
PeakTnBHOE OBIKEHIE
Pa6ota u momrHOCTh cuibl. Kunetndeckast sHeprus

16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHHH KHHETUYECKOW 1
SHEPTrUu
[TorenunaneHas sHeprus. [loTeHnHanbHAs SHEPIUs YIPYro

17 nehopMUPOBaHHON NpyKUHEL. [loTeHIIMaNbHAS YPHEPTHSI Tea 1
BOJIM3U MOBEPXHOCTH 3EMITH
[ToreHunanbHbIE U HEMOTEHIHATbHBIE CUIbl. CBSA3b pabOThI

18 HEIMOTEHITUATBHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH 1
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTruun

19 JlaGopaTtopHnas pabota «HMcciaenoBanue CBs3M pabOThI CHUIIBI C 1

M3MEHEHHEM MEXaHWYECKOM SHEpruu Tea Ha puMepe




PACTAKCHUA PC3UHOBOTO KI'yTa»

Kontponbnas padota mo teme «Kunemaruka. J[naamuka.

20 3aKOHBI COXPAHEHHS B MEXAHUKE»

21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
bpoynoBckoe npmwkenue. Juddys3us

29 Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHULl BELIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH U TBEPIBIX TEI

23 Macca monekyi. KonnuectBo BemectBa. [loctosiHHas
ABoranpo

24 TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. Llkana
temriepatyp Llenbcus

25 Wneanpbusbiii raz B MKT. OcnoBHoe ypaBHenne MKT
AOcomoTHas TemrepaTypa Kak Mepa cpeiHel KUHETUYEeCKOM

26 SHEPIUM JIB>KEHHS MOJIEKY/. Y paBHeHUE MeHpaeneeBa-
Kinaneiipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI

28 JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH MEXTY
napaMeTpamMH COCTOSIHUS Pa3pesKEHHOro raza»

29 H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe
IIPEJICTaBICHNE
BHyTpeHHss dHeprus TEpMOJANHAMHYECKOW CHCTEMBI U

30 cnocoOsI e€ n3MeHeHus. KonnyecTBo TEIIoTs 1 padora.
BuyTpeHHss sHeprus 0IHOATOMHOTO HI€aJIbHOTO ra3a

31 Buasl Teronepenaun

39 VY nenbHas TEIIOEMKOCTH BellecTBa. KoM4ecTBO TEMIOTHI ITPH
Terutonepenade. AnuabaTHbIN mpolecc

33 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
U30Ipoueccam

34 HeobpaTtumocTs nporieccoB B mpupoe. Bropoii 3akoH
TEPMOJIMHAMUKH

35 [Ipunnun nevicteus u KIII TemnoBoit MammHel

36 [uxn Kapno u ero KIT/I

37 DKooruyeckre npoodaeMbl TEIIOHEPTeTHKU

38 O6o06matomuii ypok «MonekynsapHas pusruka. OCHOBBI
TEPMOJMHAMUKI

39 KonTponpHas padora o Teme «MonekynspHas pu3nka.
OCHOBBI TEpPMOAMHAMUKH

40 [TapooGpa3oBanue 1 KoHaeHcanus. Vcrapenre u KumneHne

41 AOCOIOTHAs M OTHOCUTEIbHAS BIXXHOCTh BO3yXa.
Hacpiuennsiii nap
TBépnoe teno. Kpucramnmaeckue u amopHbIC Tena.

42 AHN30TpONUs CBOMCTB KpUCTAILIOB. JKUIKHE KpUCTAILIBI.
CoBpeMeHHbIE MaTepHaIbl

43 [TnaBneHue u KpucTauM3aus. Y AeiIbHas TeTUIoTa




iasieHus. Cyomumanus

44 VYpaBHeHHe TEII0BOro OanaHca

45 DnekTpusanus Ten. DIeKTpudeckuit 3aps. JIsa Buga
IIEKTPUYECKUX 3aps0B

46 [IpoBogHUKY, TUAIEKTPUKH U MTOJIYIIPOBOIHUKH. 3aKOH
COXpaHEHHUs AJIEKTPUUYECKOTO 3apsizia

47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. Toueunblii
3JIEKTPUYECKUN 3aps]l
Hanpsx€HHocTs anexTpudeckoro noss. [Ipunnun

48 CYNEPNO3UIMHU NEKTPUUECKUX TToel. JInHun
HaIPsKEHHOCTU

49 Pabota cun snexrpoctatudeckoro noss. [lorenumar.
Pa3znocths noTeHunanon

50 [IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckas MpOHUIIAEMOCTb

o1 OnexrpoéMkocTs. Konnencarop

52 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCAaTopa

53 JlaGopaTtopHas pabota "M3mepeHue 3MeKTpOEMKOCTH
KOHJeHcaropa"

[IpuHIMI NElCTBUSA U MPUMEHEHHUE KOHAEHCATOPOB,

54 KOIMMMPOBAIBHOTO armapara, CTpyuHOro mpuHTepa.
DrexkTpocTaTHUecKas 3aluTa. 3a3eMIeHHe EKTPOIpruOOpoB
DNEeKTPUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS.

55 [Toctosinnbiii Tok. Cuna Toka. Hanpsxenue. ConpoTuBieHue.
3akon Oma aJig y4acTka 1enu
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHNE

56 npoBoJHUKOB. JIaboparopHas paboTa «/3ydeHne cMenaHHOTo
COETMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOLITHOCTH 3JEKTPUUECKOro TOKa. 3aKoH J[Koys-
Jlenna
3axon OMa A1 OJTHOM (3aMKHYTOM) AJIEKTPUYECKON LIETTH.

58 Kopotkoe 3ambikanne. JlabopatopHas padora «3mepenne
OJ1C uCTOYHMKA TOKA U €r0 BHYTPEHHETO CONTPOTHUBIICHUS
DNeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJLIOB.

59 3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOAUMOCTh

60 OneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4KOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoauMocTh. CBoiicTBa p—N-niepexoa.
[TomynpoBoAHUKOBBIE TPUOOPHI

62 DJIEKTPUUYECKUH TOK B pACTBOPAX U paciliaBax 3JICKTPOJHUTOB.

DJIEKTPOIMTHYECKAS AUCCOIUALIMS. DIICKTPOJIN3




63 DJNeKTpUUYecKuil TOK B razax. CaMOCTOATENbHBIN 1 1
HECaMOCTOATENIbHBIN pa3psan. Monnus. [1nazma

64 DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUYECKOE 1
npuMeHeHue. [IpaBuiia TEXHUKN 0€301acHOCTH

65 O06o0maromuii ypok «JIeKTPOIUHAMUKA) 1

66 KonTtponpHas pabota no Teme «JIEKTPOCTATUKA. 1
ITocTOsIHHBIN 3JIEKTpUYECKHM TOK. TOKH B pa3JIMYHBIX CPENAX»

67 PesepHbIii ypok. KorTponbHas padboTa o teme 1
"OnekTpoguHaMuka"

68 PesepBHeIit ypok. O6o0marommii ypok o temam 10 xinacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Koy JlaTa uzyyeHus
Ne Tema ypoka ecTBO
4acoB JIaH ¢dakr

1 [TocTostHHBIE MATHUTHI M UX B3aUMOJAEHCTBUE. MarHUTHOE IT0JIE. 1
BexTop marauTHOM nHAYKIMU. JIMHUM MarHUTHON UHTYKIIUU

9 MaruuTtHoe 1nose nNpoBoJHUKa ¢ TOKOM. OnbIT Dpcresa. 1
B3anMozeicTere MpoBOIHUKOB C TOKOM

3 JlaGopatopHnas pabora «3yueHre MarHuTHOTO TOJIsI KATYIIKHU C 1
TOKOM»
JleiicTBrEe MarHUTHOT'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuna

4 Awmmnepa. JlaGopatopHas pabora «VccnenoBanue neicTus 1
IIOCTOSIHHOT'O MAarHUTa Ha PaMKy ¢ TOKOM»

5 JIefiCTBHE MarHUTHOTO TOJIL HA JIBHKYIIYIOCS 3apSKEHHYIO 1
yactuny. Cuia Jlopenua. Pabora cuibl Jlopenna
OnexTpoMarauTHas UHAYKIHA. [ToTOk BeKTOpa MarHuTHOU

6 uHaykuuu. O/1C nHaykuuu. 3aK0H 3IEKTPOMarHuTHOM 1
nHaykiuu dapanes

7 JlaGopatopHnas pabora «VccnenoBanue sBJICHUS 1
ANIEKTPOMAarHUTHOW MHIYKIU
NunyktuBHOCTD. SBNeHne camonnaykmuu. 3JC

8 CaMOUHIYKIIMHU. DHEPIrHsi MArHUTHOTO MOJISI KATYIIKH C TOKOM. 1
DNEKTPOMarHuTHOE I0J1€
TexHnueckue ycTpoiicTBa U UX MPUMEHEHHUE: TOCTOSTHHbIE

9 MarHMThl, 3JIEKTPOMArHUThI, 3JI€KTPOABUTATENb, YCKOPUTEIH 1
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb

10 Oo6o06maromuit ypok «MarauTHoe nose. DJIeKTpoMarHuTHast 1
WHIYKITHAS

1 KonrtponsHas padora no reme «MarHuTHOE 10JIe. 1
OneKTpOMarHuTHas HHIAYKLHS
CBoOoanbie MexaHuueckue kosiebanus. ['apmMmonnueckue

12 KosiebaHus. Y paBHEHHE TaPMOHMUYECKUX KOJICOAHUH. 1
[IpeBpatienue sHepruu




JlaGopatopHnas pabota «lccnenoBanue 3aBUCUMOCTH MTEPUO/IA

13 MaJbIX KoJIeOaHUl Tpy3a Ha HUTH OT JJIMHBI HUTU ¥ MACCHI
rpy3a»
Konebarenbubiit KOHTYp. CBOOOIHBIE 311EKTPOMArHUTHBIE

14 KoseOaHus B UACATLHOM KOJiebaTeTbHOM KOHTYpe. AHAIOTHs
MEXTy MEXaHUYCCKUMU U IJICKTPOMATHUTHBIMH KOJICOAHUSIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJI€ATbHOM
KoJ1e0aTeIbHOM KOHTYpe
[IpencraBienue o 3aTyxarouux KoneOaHusx. BoiHy)1eHHbIE

16 MexaHu4yeckue kosiebanus. Pesonanc. BeiHyX1eHHBIC
ANEKTPOMarHuTHbIE KoieOaHus
[lepemennsblit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

17 MOomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE
3HAYEHHUE CUIIBI TOKA U HAIIPSHKCHUS

18 Tpanchopmarop. [IponsBoacTBo, Iepeaada u noTpedIcHUe
BJIEKTPUYECKON SHEPTUU

19 Y CTpORCTBO U MPAKTHUECKOE MPUMEHEHHUE IIEKTPHUUECKOTO
3BOHKa, FeHepaTopa MepeMeHHOro TOKa, JIMHUH 3JIeKTporiepeiad
DKOJOTrM4eCKHEe PUCKU IPU MPOU3BOJCTBE IJIEKTPOIHEPTUH.

20 KynbTypa ncnosib30BaHus 31EKTPO3HEPTHU B TOBCEIHEBHON
KU3ZHU
MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenus. [lepuos.

21 CxopocTh pacnpocTpaHeHus U AJinHA BOJHEL. [lonepedynsie u
MIPOJI0JTHHBIC BOJTHBI

29 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TemOp
3BYyKa

23 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U ckopocTh. [llkana
ANEKTPOMArHUTHBIX BOJH

24 [TpuHIMIIBI paANOCBA3U U TeNeBUACHUA. PazBuTne cpeacTs
cBs3u. Pagnostokamus

25 Konrtponsnas padora «Konebanus u BOJIHBI

26 [IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B OJJHOPOJHOM cpene.
Toueunslii HICTOUYHUK cBeTA. JIyu cBeTa

97 Otpaxenune cBera. 3aKOHbI OTpaxeHus ceera. [loctpoenue
M300paKeHM B IJIOCKOM 3epKajie

)8 [Ipenomnenue ceera. [lonHOE BHYTpEeHHEE OTpAXKEHUE.
[IpenenbHbIN yToa MOJTHOTO BHYTPEHHETO OTPAKEHUS

29 JlabGopaTtopHas pabota «3mMepenne moka3aress IpeIoMICHUS
CTEKJIa»

30 JIunzel. [Toctpoenune nzobpakenuii B muH3e. Dopmysna TOHKOM
JIUH3bI. Y BEJMYEHUE JIMH3BI

31 JlaGopatopHnas pabora «lccnenoBanue CBOWCTB N300paKEeHUN B
TUH3AX)

32 Hucnepcus cBera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.




Jlaboparopnas pabota «HabmoieHue nucnepcun CBETa

Hntepdepennus ceera. udpakmus ceera. JudpaxkimonHas

33 R
pemérka

34 ITonepedHocTs cBETOBBIX BOJH. [lossgpu3anus ceera

35 OnTudeckue MprUOOPHI ¥ YCTPOMCTBA U YCIOBUS X OE30IIaCHOTO
MIPUMEHEHUS

36 ['panuel MPUMEHUMOCTH Ki1accuyeckoil MexaHuku. [loctynaTsl
CHelHabHON TeOPUU OTHOCUTEIBLHOCTH

37 OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU 1
COKpaIllEHHE JIJTUHBI

38 DHeprus U UMIYJIbC PEISTUBUCTCKOM yacThllbl. CBS3b MacChI €
SHEPTUEH U UMITYJILCOM. DHEPTHUSI TIOKOS

39 KonTponbnas pabota «Ontuka. OCHOBBI CHIELIMATEHON TeOpun
OTHOCHUTEIbHOCTH»

40 ®otonsl. @opmyna [Inanka. DHeprus 1 UMIyasc GoToHa

41 OtkpsiTue u uccnenoBanue porordpdexra. OnbiTer A. I
CroneroBa

42 3akonbl porodddexra. YpaBHeHHE DUHIITCHHA s
dhoroaddekra. «KpacHas rpanumna» Gororddexra

43 Hasnenne cBera. OnwiTe [1. H. JIebeneBa. Xumudeckoe
JIIEUCTBUE CBETA

44 TexHnueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHHE:
¢dboTosrneMeHT, POoTOAATYHK, COTHEUHAs: OaTtapesi, CBeTOAUO/

45 Pemenue 3amayu mo reme «JI€MEHTHI KBAHTOBOUM ONITHUKI

46 Mopens aroma Tomcona. OnbiTel Pezepdopia mo paccesHuro o-
yactull. [lmanerapuas Mojenb atoma

47 IToctynartel bopa

48 Nznydyenune u nornomieHrne (GOTOHOB MpHU MEPEXOJIe aTOMa ¢
OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buasl ciekTpos
BousiHoBBIE cBOMCTBa yacTul. Bosiasl ne bpors.

49 Kopnyckynsipao-BonHOBOM gyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50 OTtkpsiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa mo
ONPEIEICHUIO COCTaBa PAJAMOAKTUBHOTO U3ITYUYECHUS

51 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
PaINOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBbI

59 OTkpbITHE POTOHA U HEHWTpoHA. M30TOomBI. ANba-pacna.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue
OHeprus cBA3M HYKJIOHOB B sipe. SInepHble peakuuu. S aepHblil

53 peaktop. [IpobrnemMbl, TEPCIEKTHBBI, IKOIOTUIECKUE ACTIEKTHI
SIIEPHOM YHEPIEeTUKH
DyieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeTO b1

54 HaOJIIO/IEHUS U PErHCTPAIH 3JIeMEHTApHBIX YacTull. Kpyribrii

cron «DyHIaMEeHTalbHbIE B3aUMOJICUCTBUS. ENUHCTBO




¢bu3nvecKoil KapTUHBI MUPa»

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ipKue 3BE3IBI, INIAHETHI, HX

> BuauMoe IBuxeHne. ColaHeyHas cucreMa 1

56 Connue. Conneynast aktTuBHOCTb. MicTounuk sHeprun ConHia u 1
3BE3]T
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI TJIaBHOU

57 MOCIEN0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE 3BE3 . 1
CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUN U IBOJIIOLUN
CouHiia 1 3831
Muneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u 1BUKeHNE

58 Connua B I'anaktuke. ["anaktuku. YEpHble ABIPHI B siApax 1
TaJlaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosbiioro B3phiBa. 1
PenukroBoe uzinydyenue. MerarajiakTuka

60 Hepermennsie npo0iaeMbl aCTpOHOMUHT

61 KonrtponbHas pabota «I€MEHTHI aCTPOHOMHH U aCTPOPUIUKI» 1
O6o6matomuii ypok. Ponb ¢pusuku u acTpoHOMUU B

62 9KOHOMHMYECKOM, TEXHOJIOTUYECKOM, COLIMAIBHON H STHYECKOM 1
cdepax AesTenbHOCTH YEJI0BEKa

63 O606maromuii ypok. Poib 1 Mecto pu3uku U acTpOHOMUU B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 O6o06maromuit ypok. Poib pusnueckoit Teopun B 1
(hopMHUPOBAHHY MPECTABICHUN 0 PU3NUECKON KApTUHE MHUPa
Oo6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpa B

65 00111eM psZTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX 1
IIPEICTaBICHUN O IPUPOAE

66 PesepBHblil ypok. MaruutHoe nose. DIeKTpoMarHuTHas 1
WHAYKIHUS

67 PesepBHeIil ypok. Ontuka. OCHOBBI CIEUATBHON TEOPUHU 1
OTHOCHUTEIIbHOCTH

68 Pezepublii ypok. KBantoBas pusmka. D1eMeHTbl aCTPOHOMHUH U 1
acTpo(U3HUKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







