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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro ooOIiero oOpa3oBaHUA
pazpaboTaHa Ha OCHOBE TMOJOXEHU U TpeOOBaHMN K pe3ylbTaTaM OCBOCHMS OCHOBHOMU
oOpasoBarenbHON Tporpammsl, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm (enepaibHOM
paboueil mporpaMMbl BOCIUTAHUS W KOHIICTIIMHU IpenojaBaHus yaeOHoro mpeamera «dusuka» B
oOpazoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuu, peaqu3ylOIMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xaHuie mporpaMMsbl 1o (pU3MKe HampaBlieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyyaromuxcs 10—11 kmaccoB mpu o0ydeHuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeIILHOCTHOTO moaxo/a. [Iporpamma no usmke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k muaHHpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
oOyueHus, a TaKKe€ yYUTHIBAET HEOOXOIUMOCTh pealu3alliid MEXKIPEAMETHBIX CBA3eH (PU3MKU C
€CTECTBEHHO-HAYYHbIMU Yy4eOHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€ U3yUEHUS
¢u3MKKM Ha ypOBHE CpEeIHEro O0IIero oOpa3oBaHMA, TUIAHHPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca
(bU3KUKYN: THYHOCTHBIC, METANPEAMETHEIE, IpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [JIaHUpPyEeMbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

e cozaepkaHue yueOHoro nmpeamMera «Pusnkay mo rojgam o0ydeHusl.

dusnka KaKk Hayka 0 HambOojee OOIIMX 3aKOHAX MPUPOBI, BHICTYMAs B Ka4eCTBE YUECOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HAaHUU 00 OKpY)KaroIlleM MHpE.
[xonpHBIN Kypc GU3MKU — CHCTEMOOOPA3YIOLIUH /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SBJICHUH, M3Y4aeMbIX XUMHEH,
ouonoruei, ¢pusudeckoil reorpadueit U actpoHomuei. VMcnonp30BaHNe W aKTHBHOE NMPUMEHEHHE
(bu3NyecKnX 3HAHUU ONpeJeNseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHMS KOCMOCA, IOJIyYEHHs HOBBIX MaTepUaloOB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. V3ydyeHue (UMK BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa oOydaroluxcs, B (OPMUPOBAHHWE YMEHUU MPUMEHSTh HAYYHBIH METO]
MO3HAHUS NPU BHINOJIHEHUH UMHU YYEOHBIX UCCIIeI0BaHUM.

B ocHOBY kypca pu3MKHM 11 YpOBHS CpeJHero oOIiero oopa3oBaHuUs IMOJIOKEH psiji HJel,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISIETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX DPa3AeioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBHM C Hel marepuan Kypca (Gpu3MKu 00BbeIUHEH BOKPYT
¢dusnueckux teopuil. Benymum B kypce siBisieTcs: popMupoBaHUE MPENCTaBICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoesa cymanumapuzayuu. EE€ peanusanusi mpeamnosiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHIMaga (pU3NUECKOW HAyKHU, OCMBICTICHHUE CBS3U Pa3BUTHUA (PU3UKM C pa3BUTHEM OOILECTBa, a
TaKXke ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMH MPoOIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypc Gusmku npeanoiaraeT 3HaKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocusayuu peamu3yercss TIOCPEACTBOM BBEICHUS DJIEMEHTOB COJIEpXKaHMA,
MOCBALIEHHBIX SKOJIOTMYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM



TEXHUKUA U TEXHOJIOTUH, a TaKkKe OOCYKACHHUsS MPOOJIEM PAalMOHATIBHOTO HMPUPOAONOIH30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep)KHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeAHero oOiiero ooOpazoBaHUs
ABIAIOTCS  (pu3nyeckue Teopu (popmMupoBaHME TNPEACTABICHUNH O CTPYKType MOCTPOCHUs
¢usnveckoii Teopuu, poiu (YHIAMEHTAIBHBIX 3aKOHOB M TPHHLUIOB B COBPEMEHHBIX
IIPEJCTAaBICHUSIX O IPHUPOJE, TpaHHUIAX IPUMEHMMOCTH TEOpUM, IJIsl ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-esTeIbHOCTHBINA MOIX0J B Kypce (PU3MKK peanu3yeTcsl Mpexjae BCEero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO HCIOJNB30BAHUE CHUCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abopaTOpHBIX pPaboOT, KOTOphbIE B IporpamMme Mo (U3NKe OOBEIMHEHBI B OOIIMK CIHCOK
YUEHHYECKUX MPaKTHUYECKUX padoT. BrimeneHue B ykazaHHOM IepedHe JabOpaTOpHBIX pPadoT,
MPOBOAMMBIX JJIi KOHTPOJS M OLIEHKH, OCYIIECTBISAETCS Y4aCTHUKaMU 00pa30BaTEIbHOIO
mporecca UCXo/sl U3 0COOCHHOCTEH TUIAHMPOBAHMS M OCHamIeHus kabuneta ¢usuku. [Ipu sTOM
o0OecrieunBaeTcs OBIAJeHUE OOYYaIOMIMMUCA YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs,
UCCIIEIOBAaHMS 3aBHUCUMOCTEH (PU3WYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE ynenseTcsl peleHHI0 pacuéTHBIX U KaueCTBEHHBIX 3an1ad. [Ipu atom ans
pacuéTHBIX 3aJa4 TMPUOPUTETOM SIBISIOTCA 3a/adll C SIBHO 3a/JaHHON (PU3WYECKO MOEIbIO,
MO3BOJISIIOIINE MTPUMEHSITh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIrO pasfena Kypca,
TaK U MHTETPUPYsI 3HAHUS U3 pa3HbIX pazjienoB. [ljig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHHE MPOTEKAaHUs (PU3MUECKUX SBICHUN W MPOIIECCOB B OKPYKAIOUICH JKU3HH,
TpeOyronire BbIOOpa PU3nYecKoil MOIETH 7Sl CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CIIeUeHUI0
yueOHoro mporiecca 0a30BbIii ypOoBeHb Kypca (U3UKH Ha YPOBHE CpefHero oOiiero oOpa3zoBaHUs
JOJDKEH M3ydaTbCs B YCIOBUSIX IIpeIMETHOro KaOuHeTa (U3MKM WIM B YCIOBUSX
MHTETPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAyyHOro LMKIa. B kaOunere Qu3uku
JOJDKHO OBITH HeoOXxonuMmoe J1abopaTopHoe 000pylOBaHME IS BBIMOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHMYECKHX MPaKTUYECKUX paboT U IEMOHCTPALlMOHHOE 000py/JOBAHUE.

JlemMoHCTpaniMOHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUH C TPUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M oOecredynBaeT IMOCTAHOBKY IEPEYUCICHHBIX B MpOrpamMme I0
¢u3nKe KIIOYEBBIX JEMOHCTpAlMH JUIsl HMCCIEIOBaHMS HM3y4yaeMbIX SBIEHUH U IPOLECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHUE AJIsl YUEHUUECKUX MPAKTUYECKUX paboT opMUpyercs B BUE
TEMaTUYECKUX KOMIUJIEKTOB M o0ecreunBaercs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTBI J1abOpaTOpHOro OOOPYAOBaHHS JOJKHBI  OBITh
MOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 0011EM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuE HHTEpECA U CTPEMIIEHUS 00YUaIOIIUXCS K HAYYHOMY M3yYEHUIO TPUPOIbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEACTAaBICHUI O HAYYHOM METO/A€ TMO3HaHHA U  (OPMHUPOBAHUE

HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;
e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHMS KaK pe3yibTaTa M3y4eHHS OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;



(dbopMupoBaHHEe YMEHUN OOBSICHATH SIBICHUS C HCIOIb30BaHHEM (U3HUECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTENbCTB;

(dbopMUpOBaHHE TPEJCTABICHUN O POJM (PU3MKU N7 Pa3BUTUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUM.

JlocTmkeHne STUX Leneld oOecneunBaeTCs pEIICHUEM CIEAYIOLMX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpEIHEro o0uiero o0pa3oBaHus:

npuoOpeTeHHe CHUCTEMBl 3HAHMK 00 0oOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXAaHUKY, MOJCKYISIPHYIO (DHU3HKY, SJIEKTPOIUHAMHUKY, KBAaHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHrEe YMEHUI IPUMEHSTH TEOPETUYECKUE 3HAHUS [T OOBICHEHUS (PU3MUECKUX
SIBJICHUI B IPUPOJIC U JJISI IPUHATHS IPAKTUYECKUX PEIICHHUH B TIOBCEJHEBHON JKU3HH;
OCBOGHHE CIIOCOOOB PEUICHHUS PA3IMYHBIX 33/]a4 C SBHO 33JaHHOIN (H3MYECKOI MOJIEINbIO,
3ajJa4, MOAPA3yMEBAIOIIUX CAMOCTOATEIBHOE CO3aHne (PU3NIECKON MOIEIH, aJIeKBaTHOM
YCIIOBHSIM 33J1a4H;

NOHUMaHUE (U3NUYECKHX OCHOB M IPHUHIMIIOB JCHCTBUS TEXHHYECKUX YCTPOHCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIQ/ICHUE METOJAMH CaMOCTOSITEIbHOTO TUTAHUPOBAHHS W TPOBEICHHA (U3NIECKHUX
HKCIEPUMEHTOB, aHAIN3a U MHTEPIPETalui HH(OOPMAIIMH, ONPEIEICHUS TOCTOBEPHOCTH
MOJTYYEHHOTO Pe3yJIbTara;

CO3JIaHME YCJIOBHUU MJISi Pa3BUTHS YMEHHUH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPYECKOM
JEATEILHOCTH.

Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUA
orBoautcs 136 yaco: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Ipemiaraemselii B mporpamMe 1o (usuke nepedeHb JabopaTOPHBIX M MPAKTUYECKUX PadboT
ABJISICTCS PEKOMEHIOBaHHBIM, YUUTENb JIeJaeT BEIOOp MPOBeACHUs Ja00paTOPHBIX paboT U ONBITOB
C Y4€TOM MHAMBHUIYyaJIbHBIX OCOOEHHOCTEN 00yUYaroIXCsl.

YdeT BOCIUTATEILHOI0 MOTEHI[MAJIA npeamera «Puzukax»

OrpomHast poiib B BOCIIMTaHUU U popMupoBanuu yenoseka npunayiexut ®U3UKE - nayke 00

OKpy>karomeM Mupe. YToObl HAMTH MyTH peleHus MpooeM, HYKHO XOPOLIO MPEJICTaBIATh, KaK

YCTPOCH Halll MUP, 3HATb OCHOBHBLIC q)YHI[aMeHTaJ'IBHLIG (1)I/I3I/I‘-ICCKI/IC 3aKOHBI, YMETb UX

aHAJIM3UPOBATh, UHTEPIIPETUPOBATh, IPUMEHATh, YMETh IIPOTHO3UPOBATH PA3BUTUE CUTYALIMH U

HaXOJUThb IIYTHU PCUICHUA.

Kypc dusnkn — cucremooOpa3yromuii 1)1 eCTECTBEHHO-HAyYHBIX YUEOHBIX MTPEIMETOB,

MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH,

Ouosiorueit, actpoHomuet U Gpusnueckoit reorpadueit. Puznka — 3TO NpeIMET, KOTOPHIH He

TOJILKO BHOCHT OCHOBHOI BKJaJ B CCTCCTBCHHO-HAYUYHYIO KapTUHY MHpPA, HO U IPCAOCTABIIACT

HanOoJIee SICHBIC 06pa3I_U:I NPHUMCHCHUS HAYUYHOI'O MCTOAa IMO3HAHM, T. €. crocoba MOJIYYCHUA

JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, pusnka — 3T0 npeaMeT, KOTOPBIN HAPsAY ¢ APYTUMH

C€CTCCTBCHHO-HAYYHbIMHU MIPEAMETAMHU NOJIKCH NaTh O6y‘-IaIOHH/IMC$I npeaACTaBJICHUC 00



YBJICKATCIIbHOCTU HAYYHOI'O UCCIICAOBAHUA U PAJOCTU CAMOCTOATCIIBHOTO OTKPBITHA HOBOT'O
3HaHHA.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOTr0 00pa30oBaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(OpMUPOBAHNH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOW MacChl
o0y4aromuxcs, KOTOpble B AaJbHENUIIEeM OYAyT 3aHITHI B CAMBIX pPa3HOOOpa3HBIX chepax
nesTenbHOCTH. Ho He MeHee BaKHOM 3a/1aueii BISeTCS BBISIBICHHE M MTOJTOTOBKA TAJIAHTIMBBIX
MOJIO/IBIX JIFOAEH JUIS IPOJODKeHNsT 00pa30BaHus U TaJIbHEHIeH MpodecCHOHAIBHON
IEATEILHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCICJOBAHHUI U CO3/1aHUN HOBBIX TEXHOJIOTHI.
CorylacHO IPUHATOMY B MEXyHapOJHOM COOOIIECTBE ONpe/eneHnIo, «EcTecTBeHHO-Hay Has
IPaMOTHOCTB — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHUMATh aKTHBHYIO I'PAyKAAHCKYIO TIO3UIIHIO MO
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €T0 TOTOBHOCTb
MHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMH UJICSMH.

BocnuraTtesbHbIi noTeHnnan npeamera «@u3ukay» peajmnsyercs yepes:

— IpUBJICYCHHE BHUMAHUS 00Y4aIOIKXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJICHHIA, OPTaHU3AIHMIO Pa0OTHI C IOTYyYaeMOi Ha YPOKE COIMATIbHO 3HAYMMOM HHpopManuen —
MHULMUPOBaHUE €€ 00CYK/IeHNUs, BBICKa3bIBaHUs 00YJarOIMMHCS CBOET0 MHEHMS 110 €€ IT0BOJY,
BBIPAOOTKHU CBOETO OTHOIICHUS K HEH;

- HOI[60p COOTBCTCTBYIOIIMUX TCKCTOB AJId YTCHHA, 3a/la4 HHTCPCCHBIX 11O COACPIKAHUIO, oorartele
UJIeSMU, UMEIOIINE HECKOJIBKO c11oco00B perieHus. [logOupas cnenuanbHbIM 00pa3oM 3a1auH,
MO’KHO OCYIIIECTBIISITh M HPABCTBEHHOE, M SKOHOMHUYECKOE, H KOJIOTHYECKOE BOCIIUTAHNUE;

— IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (hOPM pabOThI C 00YUAIOLUIMMHUCS: HHTEIUIEKTYaIbHbBIX
UTp, CTUMYJIMPYIOLINX TTO3HABATENIbHYI0O MOTHBAIIMIO 00YyJarouXcs; JUCKYCCHIA, KOTOpPBIE AAl0T
00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH ONBIT BeIEHUS] KOHCTPYKTUBHOT'O JTMAJIOra; TPYIIIOBOM
paloThI UK paboTHI B apax, KOTOPbIE y4aT 00yJaromuxcs KOMaHIHON paboTe U B3auMOIEHCTBUIO
C IpYTUMH 00YyYarOIUMHUCS;

— MHULMUPOBAHUE U MOAJIEPKKY MCCIIE0BATEIbCKOMN 1€ATEIbHOCTH 00yUYaloNIXcs B paMKax
peain3aliii UMU UHAWBUIYaJbHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX MMPOEKTOB, YTO 1aCT
00yyaroIuMcsi BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS TEOPETUUECKON
po0OJIeMbI, HaBBIK TEHEPUPOBaHUS U 0(POPMIIEHUSI COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOIIEHMS K Uy)KUM HIeM, 0(DOPMIIEHHBIM B paboTax APYrux MccienoBaresei, HaBbIK
MyOJINYHOTO BBICTYIUIEHUS Tepel ayJUTOpUel, apryMEHTUPOBAHUS U OTCTauBaHUs CBOCH TOUKU
3peHusl.

- TBOPYCCTBO BBIAAOIINXCA y‘-IéHBIX — (bl/ISI/IKOB — OTO OCHOBHBIC HAITPaBJICHUA BOCIIMTaTEIbHOM
ACATCIIbHOCTH YUUTCIIA (1)I/I3I/IKI/I 10 npnoneHmo 06yqa}0mnx05{ K OCHHOCTSAM HAYYHOI'O ITO3HAHUS.

- oOparieHne K UICTOpUU (GU3UKH — BOKHEUIITUH TyTh peaTn3aliyi BOCIIUTATEILHOTO MTOTEHITHAIA
YPOKOB (PU3UKH, PACKPBITHS YEJIOBEUECKOTO CMBICIIA HAYKHU O IPUPOJIC, TAK KaK HCTOPU3M
(dbopMupyeT HaydHOEe MUPOBO33PEHUE, pa3BUBAET UHTEPEC K HAYKE, CIIOCOOCTBYET MOBBIIICHUIO



KayecTBa 3HAHH, TIOMOTaeT HPAaBCTBEHHO BOCIIUTHIBATH O0YYAIOIIUXCS, COBEPUICHCTBYET
METOAMKY MpenoaBaHus (HU3NKHU;

- 33714 ¥ 3aJIaHusl criocoOcTByomHe (HOPMUPOBAHUIO KPUTHUECKOTO U JIOTUYECKOTO MBIIIIJICHHUS;
HaBBIKOB OLIEHKH, CTPYKTYPHUPOBaHUS HH(POPMALIUU U BBIICICHUS TTIAaBHOTO; YMEHHIA JOBOJIUTH
HayvaTylo padoTy 10 KOHIIA; CTPEMIJICHUS BBIOMPATh PAllMOHATIBHBIN IyTh PELICHUS 33JauH,
BBITIIOJTHEHUS 33/1aHUS; YMEHUI pyKOBOJCTBOBATHCS ITPABUIIAMHU IIPU BBIIIOJHEHUH 3aJaHUMH,
BOCIIUTaHHE OTBETCTBEHHOI'O U OEPEKHOTO OTHOIIECHUS K OKPYXKAIOIlIel cpelie, OCO3HAHUE
HE0O0XOIMMOCTH MTPUMEHEHUS JOCTUKEHUI COBPEMEHHOM HAYKU U TEXHOJIOTUHN IS
paIoOHaIBLHOTO MIPUPOIONOIL30BaHUS, POPMUPOBAHUE OCHOB IKOJIOTUYECKONM IPaMOTHOCTH.

COAEPKAHUE OBYUYEHUSA
10 KJIACC

Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O IO3HAHUS

®usnka — Hayka o npuponae. Hayunble MeToabl IO3HaHMs OKpykarouero mupa. Pomib
HKCIEPUMEHTA U TEOPUH B IIPOIIECcCe MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (GU3NUECKUX SBICHUH W mpoueccoB. Hayunsle rumotessl. dusmueckue
3aKOHBI U T€OpUU. I'paHU1Ibl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Poms m mecto ¢usukum B (HOpMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBmwxkeHne. OTHOCUTEIBHOCTh MEXaHHUECKOTo JABMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAas CKOPOCTh) U YCKOpPEHHE
MaTepualbHOM TOYKH, MX NPOEKIMU HAa OCH CHUCTeMbl KoopAauHaT. CIOKE€HHE NepeMelIeHUN M
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEMHOE MABWXKEHUEe. ['paduku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U NIEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonuneiinoe nBuxeHue. J[BuxkeHne MaTepruagibHON TOUKHU MO OKPYXKHOCTH C TOCTOSTHHOM
10 MOJYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAss CKOpocTh. [lepron u yactota oOpamieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHruueckue yCTpoMCTBa U NMPAKTUYECKOE MPUMEHEHHUE: CIUAOMETP, JABUKEHHUE CHAPAJIOB,
LIEITHBbIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mogenp cuctempl OTCUETA, WILTIOCTPALM KHHEMATHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBaHue ABUKEHHUM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmroienue aBrKeHUs Tela, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO IaICHHUS.

Hanpasienue ckopocTy npu ABUKEHUM 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUS € LIEJIBIO ONPEAECICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOILICHUSI MEXAY MYTSAMH, MPONUJCHHBIMU TEJIOM 3a IMOCJEA0BaTEIbHbBIC
paBHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C Ha4aJIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anmnes. IlepBbeiil 3akoH HproToHa. MHepruanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cwina. IlpuHuun cynepno3uuuu cwi. Btopoit 3akoH HerooToHa s
MarepuaibHOM ToUkHU. TpeTuit 3akoH HploTOHA [1711 MaTepraibHBIX TOYEK.

3akoHn BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbkeHus, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHHs CKOJBXKEHUs M cuia TpeHus mnokosd. Kosdduument tpenus. Cuna COnpoOTHBICHUS TpU
JBKEHUHU TeJa B )KUJIKOCTU UJTU Tas3e.

[ToctynarensHOE U BpamareIbHOE ABMKCHHE a0COTIOTHO TBEPIOTO TEA.

MoOMEHT cuibl OTHOCUTENIBHO OcH BpaiieHus. [lneyo cunbl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHWE: TMOAIIUIHUKK, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CcHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YOPYTrOCTH, BO3HHMKAIONIUX B MPYXKHUHE U PE3UHOBOM
oOpasie, OT ux AedopMaIum.

HccnenoBanue ycnoBuid paBHOBeCHs TBEPOTO TeJA, UMEIOIIETO OCh BPAILlCHHUS.

Tema 3. 3aKoHbl coOXpanenus 6 mexaHuke

Nmmynsc MaTepuaiibHOM TOYKHM (TeNa), CUCTEMbl MaTepHAIbHBIX ToueK. MIyibC Cuibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUs! UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.



Kunernueckast sHeprus marepuanbHON Touku. Teopema 00 HM3MEHEHHMH KHHETHYECKON
JHEPTHUH.

[TorennuaneHast sHeprus. [loTeHuuanbHas 3Heprus ynpyro aeGopMUPOBAHHOM NPY>KUHBI.
[TorennuanbHast SHEprus Teja BOJIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanpHbple W HENOTEHIMAJbHBIE CHIBL. CBs3p pabOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUYECKOM dHEpruu.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon noTeHIMAIbLHON YHEPTHUH B KHHETUYECKYIO M 0OpaTHO.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yuenne abCONIIOTHO HEYNPYroro yzaapa C TIOMOILIbI JIBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIbI C K3MEHEHUEM MEXaHUYECKOM SHEPrUu Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pazpnen 3. MoaekyasipHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPHH M HMX OIBITHOE 00OCHOBAHHE.
Bpoynosckoe nemxenne. Auddysus. Xapakrep IBUKEHUS W B3aMMOACHCTBHS YaCTHIl BEIIECTBA.
Mogenu cTpoeHHsl Ta30B, KUAKOCTEH U TBEPIBIX TeJ U OOBSICHEHHE CBOICTB BEIllECTBA HA OCHOBE
9THX Mozeneil. Macca u pazmepsl Mosiekyi. KonnuectBo BewmecTsa. [locTosinHas ABorazpo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp Llenbcus.

Mopnens wuaeanbHoro ra3za. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETUYECKON Teopuu
uaeasbHOro raza. AOCoII0THas TeMIepaTypa Kak Mepa cpelHel KHHETHYEeCKOM SHEepriH TEIIOBOIO
nByokeHMs: vactun rasa. [llkama Ttemmepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlambroHa. M3omporeccsl B UACAIBHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BelmlecTBa. ['paduueckoe mnpeacTaBieHHE H30MPOLECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAlOIIME JTUCKPETHOE CTPOEHHME BellecTBa, (oTorpaguu  MOIeKys
OpPraHUYECKUX COEANHEHUN.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHS.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY AABJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOH KOMHATe Ha OCHOBE U3MEPEeHU 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.



HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucteMa. BHYTpeHHsE SHEprusi TEpPMOJMHAMHUYECKOW CHUCTEMBI U
criocoObl €€ u3meHeHus. KommuuecTBo TerioTsl U pabota. BHyTpeHHsIsI SHEprusi 0AHOATOMHOIO
UJealbHOTO raza. Buapl Temionepeaauu: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3Iy4eHHUE. Y IeIbHAs
TEII0EMKOCTH BellecTBa. KonuecTBO TEIIIOTHI IIPU TEILIoNepeiade.

[TonstTue 06 agnabatHoM mporiecce. IlepBoiit 3akoH TepMmoauHamMuku. [IpumeHeHne nepBoro
3aKOHa TEPMOAMHAMUKHU K H30mpolieccaM. ['paduueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh IPOIIECCOB B IPHPOIC.

TernoBeie MamuHbl. [IpuHIMNBL OeiicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus sHEpruu B
TEIJIOBLIX MamuHax. KoadduuueHt mone3noro AercTBus TeraoBoi mamuHbl. [{ukn KapHo u ero
KO3 (ULMEHT MOJIe3HOro NEHCTBUS. DKOJIOrHUECKHe TPOOJIeMbl TEIJI0PHEPTETHKY.

TexHuuyeckue ycTpoicTBa U NMPaKTUYECKOE PUMEHEHHUE: BUraTeb BHYTPEHHEIO CrOpaHus,
OBITOBO XOJOAMIBHHUK, KOHIAUITUOHED.

Jlemoncmpayuu

W3meHeHue BHyTpEeHHEH SHEPTUH Tela MPU COBEPIICHUU PabOThI: BBUIET IPOOKHU U3 OYTHUIKU
o/ JEHCTBHMEM CXKaTOro BO3JlyXa, HarpeBaHue 3Qupa B JAaTyHHOH TpyOKe HyTEM TpeHus
(BuICOIEMOHCTpAITHS ).

W3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTellsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOT'O JIBUraTEIs.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoonvt

[TapooOpazoBanue U koHaeHcanus. Mcnapenue u kuneHue. AOGCOIIOTHAS U OTHOCHUTEIIbHAS
BJIQXKHOCTh BoO3Ayxa. HacelmieHHBIH map. YienbHas TeIuioTa mnapooOpa3oBaHus. 3aBUCHUMOCThb
TEMIIEPATYpPbI KUIIEHUS OT JAABJICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHHU30TPONHUS CBOIMCTB KpPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. llnaBnenwe w Kpuctammzauus. Y aelbHas
Terwiora miasneHus. Cyonumanusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TIOJyYEHHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenne npy NoHM>KEHHOM JIaBICHUM.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

Habntoienne HarpeBaHus U MJIaBJI€HUS KPUCTAINTMYECKOTO BEUIECTBA.

JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETHHON BIaXKHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoamHaMuKa
Tema 1. dnexmpocmamuka



OnexTpu3anus Tell. DIeKTpuuecKuil 3apsaj. J[Ba Buna snekrpudyeckux 3apsaaos. [IpoBogHuky,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAHEHUs AIEKTPUUIECKOTO 3aps/a.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 37EKTPUUECKUM 3apsil. DICKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nexkTpuyeckoro mnoiid. IIpuHIun cynepnosuuuy 3JIEKTPHUYECKUX IOJIEH.
JInHnM HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

Pabora cun snextpocratuueckoro mois. Ilorennuman. Paznocts nmorenmuanos. [IpoBogHuku
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJie. [{uanexTpuueckas IpOHULIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATopa. OHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpoOICTBA M NPAKTUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHIEHCATOpP, KOMHUPOBATbHBIN
arrapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3aumMopeiicTBrue Ha3IEeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHJAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TASJIEKTPUYCCKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DONEeKTPUUECKUH TOK. YCIIOBUSL CYILECTBOBAHHUS AJIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKa.
Cuna Toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DNEKTPUUYECKOE CONPOTUBIICHUE. Y IETIBHOE CONIPOTUBIIEHME BemecTBa. IlocienosarensHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoyns—JIenna. MOImHOCTb 3IEKTPUYECKOTO TOKA.

DNEeKTpOoABMAKYIAs CUJa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKAa. 3akOH Oma s
MOJIHOM (3aMKHYTOM ) anekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAJIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuyecKuil Tok B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS] IPOBOJAUMOCTH MOTYNPOBOJHUKOB. CBOMCTBa
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHUOOPHI.

DOneKTpuuecKUuid TOK B pacTBOpax M pacijlaBaXx dJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
aucconuanus. JIEeKTPOIIn3.

DnekTpuyeckuii Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psa. MomHus.
[Tna3zma.

TexHuyeckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJIBTMETp, PEocTar,
UCTOYHUKHA TOKA, OJIIEKTPOHATPEBATENbHBICE MPUOOPHI, JIIEKTPOOCBETUTENLHBIE MPUOOPHI,



TEPMOMETP  COTNPOTHBIICHUS,  BaKyyMHBIM  JTUON,  TEPMHUCTOPHI U  (HOTOpPE3UCTOPHI,
MOJTYIIPOBOTHUKOBBIH MO, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHHUSL.

3aBUCHMOCTh COTPOTHBIICHUS [HIUHAPUYCCKUX TPOBOJHUKOB OT JUIMHBI, IUIOMIAIH
MOTIEPEYHOT0 CEUCHUS U MaTepHuaa.

CMmenianHoe coeJMHEHHE MPOBOTHUKOB.

[Ipsimoe u3MepeHHe HIIEKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TrajibBaHUYECKOIrO
3JIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHOIA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3ydeHne cMEIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOaBMKYIIECH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

Hao0rotenune amektposusa.

Me:xnpeaMeTHble CBSI3H

Nzydyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS € Y4ETOM
COJIEP>KaTENIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUuKH, OMOJIOTUH, XUMHH, Teorpaduu
1 TEXHOJIOTHH.

MedsicnpeOomemnvle nowsimus, CBSI3aHHBIE C WM3YYEHUEM METOJIOB HAYyYHOTO TIO3HAHMS:
SBJICHWE, HAYYHbI (akT, runore3a, (u3NuUecKkas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
AKCIIEPUMEHT, MOJICTUPOBAHHE, MOJIE]hb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TUHEHHas (yHKIus, napabona, runepbona,
X rpauKu U CBOMCTBa, TPUTOHOMETPHUYECKHUE (YHKIMH: CHHYC, KOCHHYC, TAHI'CHC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKICSCTBO, BEKTOPHI M WX MPOCKIMH HA OCH KOOPIWHAT,
CII0)KEHHE BEKTOPOB.

buonocus: mexaHnuueckoe IBUKEHHE B KUBOW mpupoze, AuQdy3us, 0cCMOC, TEIIOOOMEH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPE/Iadyr, TETUIOBOC PABHOBECHE), IJICKTPUUYECKUE SIBICHUS B
YKUBOW MPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBAa, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, )KUJIKOCTEH U ra3oB, dJIEKTPHUUECKHUE CBOWCTBA
METAJIJIOB, AIICKTPOJIMTHYECCKAS JIUCCOIHAIIVS, TAIbBAaHHUKA.

T'eocpaghus: BIRXHOCTH BO3/IyXa, BETPHI, 0apoOMETp, TEPMOMET.

Texuonoeusn: nmpeobpazoBaHUE ABMKEHUN C MCHOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B
TEeXHHUKE, TMOAMIMIHUKYA, WCIOIh30BAaHUE 3aKOHA COXpPAHEHHUS HMITYJIbca B TEXHHUKE (pakeTa,
BOJIOMET U JIPYTHE), JIBUTATEIh BHYTPEHHETO CTOPaHMsI, ITapoBasi TypOWHA, OBITOBOM XOJIOAMIILHUK,
KOHIUIIMOHEP, TEXHOJOTHUH MOJYICHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC HAHOMATEPHAJIOB,
U HaHOTEXHOJIOTHH, OJJEKTPOCTATHYeCKas 3allnTa, 3a3eMJICHHE JJIEKTPOnpHOOpOB, KCEPOKC,
CTpYWHBIA TPHUHTEp, ODIIEKTPOHATrpPEBATENbHBIE MPUOOPBI, DSJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
raJibBaHHKa.

11 KJIACC



Paznen 4. DaekrpoanHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossnHbie MarHuThl. B3anmoaeicTBre NOCTOSHHBIX MAarHUTOB. MaruutHoe noJjie. Bektop
MarHUTHOW MHAYKUMH. [[pyHIKN Cynieprno3uiiuy MarHUTHEIX MOJiel. JIMHUY MarHUTHOW UHAYKITUH.
KapTuna nuHuii MAarHUTHOM MHIYKLIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE MOJIE NMPOBOJHHUKA € TOKOM. KapTuHa nWMHHMI HHAYKUMM MarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHHUKA, KATYIIKA C TOKOM. OTbIT
Opcrena. BzanmoaeiictBue mpoBOAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopeniia, e€ Mmonynb U HanpasiieHue. [[BukeHue 3apsyKeHHOM 4acTUIIbI B OJTHOPOJIHOM
MarHuTHoM noJie. Pa6ora cumel JIopena.

SIBieHMEe  BIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BekTOpa MAarHUTHOW  MHIYKIHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuK Dapanes.

BuxpeBoe nanexTpuueckoe IMoje. JNEKTPOJABIKYINAs CHJIa HUHAYKIMH B TPOBOJHUKE,
JBUKYILIEMCS IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCcTpoMCTBA M  NPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3anMopeicTere JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrmiepa.

JerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3NEeKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBUCHUMOCTDh DJIEKTPOABMKYIIECH CHJIBI MHAYKIIMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOTO
IIOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnegoBanue necTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnepnoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Pa3nea S. KosieOanust u BOTHBI
Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KONCOAHUSA
Konebarenbnass cucrema. CBoOojxHble MexaHW4yeckue Konebanus. ['apmMoHMuUecKue
koneOanus. Ilepuoxn, wacrora, ammmutyga u Qaza kosnebaHuil. [IpyXUHHBIH MasTHUK.
Matematuueckuii MasgTHUK. YpaBHEHHE TapMOHUYEeCKuX Kosiebanuil. [IpeBpaieHue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.



Konebarenpupiii  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIE KOJEOAHUS B UACATHLHOM
Koue0aTebHOM  KOHTYpE. AHAQJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMHU
kosnebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPrUU B HJCAIBHOM KOJeOaTeIIbHOM
KOHTYDE.

[IpencraBnenne o 3aryXaroUIMX KoleOaHWAX. BBIHYXICHHbIE MEXaHMYECKHE KOJeOaHus.
Pe3onanc. BeinyxkeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii Tok. CUHYCOMAAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenadya M TMOTPEOJICHHE AIIEKTPHUUYECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKM IIPU TNPOU3BOACTBE 3JeKTpodHepruu. KyibTypa HCIONB30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHuueckue yCTporucTBa U MPAKTUUECKOE TPUMEHEHHUE: IEKTPUUECKUI 3BOHOK, T€HEPATOP
[IEPEMEHHOTI'0 TOKa, JIMHUHU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KosieOaTeNbHON cHUCTEMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUU
MasITHHK).

HaGimrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA M HAOpsDKEHUS OT BpEeMEHH) s
AJEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mnocienoBaTeabHOM COEIMHEHUHM PE3UCTOpa, KATYHUIKW HWHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopenb TUHUU 3NEKTpOoIepeaayuH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanne 3aBUCHMOCTH MEpHO/ia MajblX KoJieOaHUH Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Maccsl Ipysa.

HccnenoBanne INEpEMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIIBHO  COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLe 60IHbL

MexaHnueckne BOJIHBI, ycloBUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
JuiHa BonHEL. [lomepednsle n mpoaonbHble BOJIHBL. MHTEepdepeHins u qudpakius MeXaHHIeCKIX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUSL HW3JIYYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
opueHTanus BeKTopoB E, B, V B snexTpomarautHoil BonHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOIIH:
OTpakeHHe,  MpelioMJIeHue,  noysdpu3auus,  Audpakaus,  uHTepdeperuus.  CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpoilcTBa M NPAKTHUECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBas JUArHOCTUKAa B TEXHUKE M MEJIULIMHE, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.



Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmtonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunn u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMi.

HccnenoBanue CBOMCTB AMEKTPOMArHUTHBIX BOJH: OTpa)KeHHE, MpeIoMIICHHE, MOsSpU3alys,
mdpakus, tHTephEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacHpoCTpaHEHUE CBETa B OJHOPOJHON cpeje.
Jlyd cBera. ToueyHbI HICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxeHusi cBera. llocTpoeHue H300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTellb MPETOMIICHHUS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroi moaHOro BHYTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CioxkHbli cocTaB Oenoro ceera. LIBer.

Cobuparoiye u paccenBatrolie JuH3bl. ToHkas auH3a. @OKyCHOE pacCTOSHUE U ONTHYECKast
cwia TOHKOM nuH3bL. llocTpoeHue u300paxeHHil B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
dopmyiia TOHKOH JMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonroBas ontuka. Uatepdepenmus ceera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS HAOTIOACHHSI
MaKCHUMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLIUOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. JudpakuronHas pemeérka. Y cnoBre HaOMIOIeHUS TJIaBHBIX MAaKCUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue YCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOI, BOJIOKOHHASI ONTHKA, AU(paKIMOHHAS peméTKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimMonuHEtHOE pacHpOCTpaHEHUE, OTPAaXEHHE U IpeloMiIeHHe cBeTa. OnTudeckue
pUOOPBHI.

[TonHOE BHYTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIA.

Habmonenue untepdepeHInm cBera.

Hab6mronenue qudpakiumun cBera.

Hab6mronenue qucnepcuu cera.

[TonydyeHune ciekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMIOHHON PEIIETKY.

Habnoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.



HaGmonenue aucrepcuu cBera.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
['panuubl OPUMEHUMOCTH KJIACCMYECKOM MeXaHWKd. [locTynarsl crenuanbHON Teopuu
OTHOCUTEIBHOCTU: HWHBAapUAaHTHOCTb MOJYJA CKOPOCTH CBE€Ta B  BaKyyme, IPHUHIIMI
OTHOCUTEIBHOCTH DHHIITECHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIIbI. DHEPIrUs MOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. Gopmyna [lnanka cBsizu >HEpruM GOTOHA C €ro YaCTOTONH. DHEPrusi U HUMITYIbC
dotoHa.

Otkpeite u uccnenopanue porodddexra. Onbiter A. I'. Cronerosa. 3akoHb! GoTorddexra.
Ypasuenue DitninteitHa st porosaddexra. «Kpacunas rpanuna» Gorodddexra.

JaBnenue cBera. Onbwithl [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuueckue yCTPOHCTBA W TPAKTHYECKOE NpUMEHEHHe: (OTOIIEMEHT, (HOTOAATUHK,
COJTHEe4YHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilnanerapnas
Monenb atoma. [loctynatel bopa. Mznyuenue u mornomieHue (OTOHOB MPHU TMEpPEexoje aroma ¢
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Buael ciektpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOAOPO/a.

BosiHOoBBIE cBOicTBa yacTull. Bomubl ne bpoins. KoprnycKkynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJICHHOE U3TTyYeHHE.

TexHudeckue yCTpOMCTBA W IPAKTHMYECKOE IMPHUMEHEHHME: CHEKTPaJbHBIM  aHAJIN3
(cnexTpockomn), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenve AJIMHBI BOJIHBI JIa3epa.

Habmoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Hal6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JTOKa3bIBAIOIINE CIOKHOCTh CTPOCHUS sA/ipa. OTKpPHITUE PaTUOAKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneieHHIo cocTaBa paguoakTHUBHOro u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.



OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykionnas moxens siapa [elizenOepra—liBanenko. 3apsn
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnag. OJEKTPOHHBIH W TO3UTPOHHBIN Oera-pacmaa. ['amma-m3nydeHue. 3aKoH
PaZOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

SAnepHsle peakuuu. JleqieHre U CUHTE3 SAEP.

Anepupiii  peaktop. TepmosimepHslii cuHTE3. I[IpoOGiaemMbl W TEPCIEKTUBBI  SIECPHOU
SHEPreTHKHU. DKOJIOTMYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHUS U PETUCTPALIUH SJIE€MEHTAPHBIX YacTHII.

OyHaamMeHTaIbHbIe B3auMoieiicTBU. EquHCTBO (hr3rueckoi KapTUHBI MUDA.

TexHuyeckue YCTpOHCTBA M MpaKTUYECKOEe MPUMEHEHHE: IO3UMeTp, kamepa BuibcoHa,
SICPHBINA PEaKTOp, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hOoTOTpadusiM).

Pa3nes 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYECHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE31bl, UTAHETHI, X BUIAUMOE JABHKEHHE.

ConHeuHas cucrema.

Connue. Conneuynas akTuBHOCTb. MicTounuk sHepruu CoisiHua U 3BE3/1. 3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIAacC — CBETUMOCTb». 3BE3AbI IJIaBHOU
MIOCJIEAOBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i  3BE3]  TJIaBHOU
nocieoBaTelbHOCTU. BHyTpenHee cTpoeHue 3BE37. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CoslHLa U 3BE311. DTambl AKU3HU 3BE3I.

Mneunsiii [Tyt — Hama [ManakTtuka. [lonoxxenue u npmxenne ConHna B [amaktuke. Tumsl
rajakTuk. PaguoranakTky U kBazapel. YEpHbIE NBIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmumpenue Bcenennoil. 3axkon Xa66na. PazOeranue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe u3nyyeHue.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabutoieHust HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTIpEJICJIEHUs] TIOJIOKEHHsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHME

Poinb ¢pu3uku 1 aCTpPOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTHUECKON, COLUATbHOM U ATUYECKON
cdepax JeATETbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOI Hay4HOM
KapTUHE MHUPA, poiib (U3MUECKOH Teopud B (POPMHUPOBAHUHM MPEICTaBICHUNA O (U3NUecKoi
KapTUHE MHUpa, MeCTO (PHU3MUECKON KapTHUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABIECHUN O IPUPOJE.

MexnpeamerHblie CBA3U



Wzyuenmne kypca ¢usmku 06a3zoBoro ypoBHsS B 11 kilacce ocymiecTBisercss ¢ y4EToM
COZIep KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Medicnpeomemnvle nowsamus, CBA3aHHBIE C W3YyYCHHEM METOAOB HAyYHOTO ITO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (U3MUECKas BeJIMYMHA, 3aKOH, Teopus, HaOII0JCHHE,
HKCHEPUMEHT, MOACTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHne CHCTEMBbl YpPaBHEHHUH, TPUTOHOMETpHUYECKHE (QYHKIMU: CHHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHl U HX
MNPOSKIIMM Ha OCH KOOPAWHAT, CJIOXEHHUE BEKTOPOB, MPOHM3BOJIHBIC AJIEMEHTAPHBIX ()YHKIIHH,
MPU3HAKH TTOJ00MS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMAIN TUIOCKUX GHUryp u 00BbEMa Tell.

Buonocua: snexrpudeckue sBICHUS B KMBOH MPUPOJE, KOIEOATEIbHBIC BIDKCHHS B JKUBON
IPUpPOJIE, ONITUYECKHE SBICHHS B )KUBOW IPUPOJIE, ACHCTBUE paliallii Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE AaTroOMOB M MOJEKYJ, KpHCTaUIMYecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPAIbHbIN aHAIU3.

l'eocpaghus: MarHuTHBIE TOJOCAa 3€MJIM, 3aJ€KUM MAarHUTHBIX pyJ, (OTOChEMKA 3eMHOU
MIOBEPXHOCTH, MTPEJICKa3aHue 3eMIICTPSICCHUI.

Texnonoeus: NUHUW DIEKTpONEpeaady, T€HEpaTOp MEPEMEHHOTO TOKa, 3JEKTPOJBUTATEINb,
WHAYKIMOHHAS TIeYb, pajap, pPaguoNpHEMHUK, TENeBU30p, aHTeHHa, TtenedoH, CBY-meus,
NPOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEUHast Oarapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpenvera «®dusmka» Ha YpPOBHE cpeaHero oOiiero o0pa3oBaHUS
(6a30BBIil YPOBEHb) JOMKHO 00ECTIEUUTH JOCTHKEHUE CIEIYIONIMX JTUYHOCTHBIX, METAIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJbTATBI

.HI/ILIHOCTHBIG pGSYHI)TaTBI OCBOCHUA y‘~I€6HOF0 npe)lMeTa «d)mm(a» JOJI’)KHBI OTpa)KaTI)
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIUN, TO3UTHUBHBIX BHYTPEHHHUX yOEKICHUH,
COOTBGTCTBYI-OHII/IX TpaJII/IIII/IOHHI)IM IECHHOCTAM pOCCHﬁCKOFO o6mecma, pacmnpeHMe JKN3HCHHOT'O
OIIbITA U OIIbITA ACSATCIBHOCTU B HpOIIGCCG peanmaunn OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHTaTeHLHOﬁ
JIESITETLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMM  OOyd4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO 00IIeCTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U JEMOKPAaTHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B HWHTEpPECax TPakJTaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYTPABJIICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHHE B3aHMO/ICHCTBOBATH C COIIMATbHBIMU WHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIIMSIMH
M Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;



2)IaTpUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCHUICKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEACHHSI,

CIIOCOOHOCTH OLIEHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIEro;

4)3CTeTN4€eCKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

WHTEPEC K pa3IndHbIM chepam mpodecCHOHaATBHON ASSITEIbHOCTH, B TOM YHCIIC CB3aHHBIM C
¢bu3uKOol ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiei npodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO W CaMOOOPa30BaHHWIO B 0oOIacTH (hU3WKU Ha
MPOTS)KEHUU BCEU JKU3HH;

6)3K0J10rH4eCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  JKOJIOTMYECKON KYyJIbTYpPBl, OCO3HAHUE TIJIOOAIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;

IJITAHUPOBAHUE U OCYLIECTBIICHUE JIEVCTBUI B OKPYXKAIOIIEH Cpelie HAa OCHOBE 3HAHUS LEen
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIMpeHre ONbITa AESTEIbHOCTHA YKOJIOTMYECKON HANPaBIEHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHUU 10 (pU3HKeE;

7)UEeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznuecKoil HayKu;

OCO3HaHWE IIEHHOCTH HAy4YHOH NEeSATENbHOCTH, TOTOBHOCTH B Mpollecce M3ydeHHUs (pU3MKu
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEIHCKYIO €SI TEIIbHOCTh WHIMBHUIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS
Ba3oBble Joruyeckue aeiicrBus:
CaMOCTOSITENIbHO  (POPMYIHpPOBaTh M aAKTyaJlM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
OIIPEAEIATD 1NN AESITEIbHOCTH, 3a7jaBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabatbiBaTh IJIaH pEHIeHUs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JAEITEIBHOCTb, OLICHMBAThb COOTBETCTBHE PpE3YJIbTATOB LEJSM,
OLIEHHUBATh PUCKU MOCIIEICTBUMN AEITEIbHOCTH;
KOOPJIUHUPOBAaTh U BBINOJHATH pPAaOOTy B YCIOBHUSIX PEAJbHOr0, BUPTYAIbHOIO H
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;



pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble uccienoBareibckue 1edCTBUS:

BIIaIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU IOHATUSMU M METOJAaMHU (PU3NYECKOM
HayKH;

BIIQJICTh HABBIKAMHU YYEOHO-HCCIEAOBATEIHCKOM W TPOEKTHOW IEATEIILHOCTH B 00JacTH
(U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY IMOWCKY METOJIOB pElICHUS 3a7ad
(bu3NYECKOro cofep aHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJAMHU JEATEIHHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHMs, €ro HHTEpPIpETalNH,
peoOpPa3OBaHUIO U MPUMEHECHUIO B PA3IMYHBIX YU4EOHBIX CHUTYAIMSIX, B TOM YHUCIE MPH CO3JIaHUU
Y4eOHBIX IPOEKTOB B 00J1aCTH (DU3HKH;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBS3U U aKTyaJlU3UPOBATh 33Jlauy, BHIABUTATh TUIIOTE3Y
e€ pelleHus, HaXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
1 KPUTECPUU PCIICHWS,

aQHAIM3UPOBATH TOJYUYCHHBIC B XOJIC PEIICHUS 3a/1a4ll Pe3yJbTaThl, KPUTUICCKU OIICHUBATH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/1a4yll B 00pa30BaTEIbHON JESITENLHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIECHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeil;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a9H, TOTYCKAIOIINE ATbTCPHATUBHBIC PEIICHUSI.

Pa6Gora ¢ undopmanmeii:

BIIaJIETh HABBIKAMU TOJY4YeHHs] WHPOpManuu (pU3NYecKoro coaepKaHus U3 HMCTOYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TOWCK, aHajdu3, CHUCTeMaTH3alUi0 U
WHTEPIPETAINIO HHPOPMAIINH Pa3TMIHBIX BUJOB U (DOPM MPEICTABICHHUS,

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

WCIOJIb30BaTh CPEJICTBA MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3aJad C COOmoaeHHeM TpeOoBaHU
PrOHOMUKH, TEXHUKHA O€30MaCHOCTH, TUTHEHBI, PECYpCOCOCpPEKCHHsI, MPABOBBIX W ITUYCCKUX
HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUS B PA3NMUYHBIX (popmarax ¢ y4€TOM Ha3HAYCHUS
uHpoOpMallUd ¥ IIeNeBOM ayAUTOpUM, BHIOMpas ONTUMANbHYIO (OpMYy TMpEACTaBICHUS U
BH3YaJTH3aIiH.

KoMMmyHuKaTHUBHBIE yHUBEpPCaAJIbHbIE YUeOHbIE 1eliCTBHA:

OCYIIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU NESATEILHOCTH,

pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMSATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYATbHON paOOTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUN C Y4ETOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH KaKA0T0 YWieHa KOJJICKTHBA;

NPUHUMATh €U COBMECTHOU AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JIEMCTBHUM, paCHpelessaTb pPOJM € Y4YETOM MHEHUU
Y4aCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHON pabOTHI;



OIICHUBATh Ka4YC€CTBO CBOCTO BKJIAJA U KAXKJIOI'O YUaCTHHKAa KOMAH/IbI B O6H.[Hﬁ pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npejuiaraTb HOBBIE IIPOCKTHI, OLICHHBAaTh WJEH C IO3MIMHA HOBH3HBI, OPHUTHHAIBHOCTH,
HPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL MO3UTHBHOC CTPATCIMYCCKOC MMOBCACHNEC B PA3JIMYHBIX CUTyallUAX, IMPOSBJIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszaums:

CaMOCTOSITENIHO OCYILECTBIIATh TO3HABATENBHYIO JESATEIBHOCTh B 00JacTH (HU3UKU H
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHIeHHs] PAacUE€THBIX M KAueCTBEHHBIX 3a/ay, IUJIaH
BBITIOJTHEHUSI  MPAKTUYECKOW padoThl €  y4€TOM HMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

pacimupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNlaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, Opath Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 00J1aCTH (U3HUKH, TTOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOLHOHAJILHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BIIa/IETh HAaBBIKAMU MO3HABATENBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

yYMETb OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX TIPH aHAIHU3E PE3YJIbTATOB JICITCILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce HOCTHXEHUS TUYHOCTHBIX PE3YJNbTaTOB OCBOCHUS MPOTPAMMBI MO (PU3MKE IS
YPOBHSI CpefHEero oO0miero oOpa3oBaHus y OOYYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHAJIBHBIN
MHTEJJIEKT, Mpenoaraiomui chopMupOBaHHOCTD:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHHS PA3BUTHUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIUPOBaHMs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh aAaNTUPOBATHCA K SMOIMOHATIBHBIM U3MEHEHUSIM U MPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KEHUIO LETW U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/ISI K3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh 3MOIMOHAJIBLHOE COCTOSHUE JPYIrHX,
YUUTBIBATh €T0 MIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHUBAHUIO;



COILIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOABMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

NNPEJMETHBIE PE3YJIbTATBI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

JI€MOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (PU3MKM B (POPMUPOBAHMH COBPEMEHHOMN
Hay4YHOH KapTHUHBI MHpa, B PA3BUTUU COBPEMEHHOM TEXHUKHM M TEXHOJIOTHMH, B IMPAKTHUYECKOH
JIeATSIIHHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIBI IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKHX MOJENeil: MaTepuanbHas TOYKa,
MHeplLualbHas cucreMa orcuéra, aOCOIIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, JKUIKOCTEH U TBEPABIX TeJ, TOUECUHBIN 3JIEKTPUUECKUN 3aps] MpU pelleHuH (PU3NYecKux
3ajauy;

pacrio3HaBaTh (HU3MYECKUE SBICHUS (TPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUUECKOW TEOPHHM CTPOEHMsI BELIECTBA U 3JIEKTPOJUHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABMKEHHE, CBOOOIHOE Ma/IeHHE Tell, ABUKEHHUE
10 OKPY)KHOCTH, WHEpPLUS, B3aUMOJACHCTBHE Tell, MU dy3usi, OpOYHOBCKOE IBUKECHUE, CTPOCHHE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel NpHU HArpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE
paBHOBeCHe, HCIApEHHE, KOHJEHCAlUs, IUIABIECHUE, KPUCTAJUIM3ALUS, KHUIIEHUE, BIAXKHOCTb
BO3/yXa, MOBBILIIEHUE JABJICHMS Ia3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYAE, CBSI3b MEXAY
rapaMeTpamMH COCTOSIHUS ra3a B U30MPOLIECCAX, SIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/IOB;

OIMCHIBATh MEXAaHHUYECKOE JIBIKEHHE, UCIIONIB3Ys (PU3NUECKUE BETMUYMHBL: KOOPAWHATA, ITYTh,
IIepeMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC Tejla, KUHETUYeCKas dHEprus,
NOTEHIMaJIbHAsl JHEPrusi, MexXaHuyeckas paboTa, MeXaHM4YecKas MOIIHOCTb; INpPH OINUCAHUU
MIPaBWJIbHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOJIb3yEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEIMUNHAMU;

ONUCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBICHMS, HCIOJIb3YS
¢u3nyeckue BEJIMYMHBL: JaBJIEHUE Tra3a, TeMIeparypa, CpelHss KHHeTHYecKass SHEeprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHsSA SHeprus, pabora rasa, KO3(QQHUIMEHT IO0JIE3HOIO AEMCTBUS TEIJIOBOIO
JBUTATENS; IPU OMMCAHUU NIPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCIIOJIB3YEMBIX BEIIMYUH, UX
0003HAYeHMs U EAMHUIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYUHY C
JAPYTUMH BEJIMUMHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporiecchbl), UCHONB3YS (U3NYECKUE BEIMYHMHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTpUYECKOe TMoJe,
HaNpspKEHHOCTD I0JIsA, MOTEHIMAJ, Pa3HOCTh NTOTEHIIMAJIOB; IIPU ONMKMCAHUM MTPAaBUWIIBHO TPAKTOBATh
(bu3nUecKuit CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME TAaHHYIO (DU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE NPOIECCHl U SBJICHMS, HUCHOJb3ys (U3MUECKHe 3aKOHBI U
NPUHIUNBL: 3aKOH BcemupHoro tsarotenus, |, Il m Il 3akonsl HeloToHa, 3aKkoH coxpaHeHUs
MEXaHUUYECKON SHEPruM, 3aKOH COXPAaHEHMsI MMIIYJbCa, IMPHUHLUII CYNEPIO3ULUN CUJ, TPUHLUI
paBHOMpPABUS WHEPLHUATIBHBIX CHCTEM OTCUETa, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEIHEN KHHETHUECKON IHEPIHH TEIJIOBOTO ABUKEHUS MOJIEKYJ
¢ abCOIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOJTUHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUIECKOTO



3apsina, 3akoH KynoHa, Tpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHULIBI, 00IACTH ) IPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30I1aCHOTO MCII0JIb30BaHMs B IOBCEIHEBHOM KU3HM,

BBIMIOJIHATh OKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (U3NYECKUX SBICHUH U TPOIECCOB C
MCTIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBAThH MpoOIeMy/3a1auy
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO 000pYyIOBaHUSA,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BBIBOBI;

OCYIIECTBISATH NPSMBIE U KOCBEHHBIE U3MEPEHUs (PU3UYECKUX BEIMYUH, IPH 3TOM BHIOMPAThH
ONTUMAJIbHBIA CHOCOO M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM MOIPEUIHOCTEN
HU3MEpEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEIMYMHAMHU C MCIIOJIb30BAaHHEM MPSAMBIX
M3MEPEHUH, TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pE3yJAbTAThl IOJY4YEHHOU
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOIHIl U TpaduKOB, IeNaTh BHIBOJABI IO pe3ybTaTaM
UCCIIEIOBAHMS;

coOiogaTh npaBuia 0€30MacHOro TpyJda HpU INPOBEJCHUM MCCIEJOBAHUH B paMKax
y4eOHOTO  JKCIIEpUMEHTa, y4eOHO-HCCIIEOBATENICKON M MPOEKTHOM  JIEATENBHOCTH  C
HCI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyAOBaHNUS;

pelaTh pacu€THbIC 33aJ]a4i C SIBHO 3aJJaHHOH (PM3MYECKON MOJEIbIO, UCIOb3Ys (PU3UUECKUe
3aKOHbl M HPHUHLMIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/Ja4d BbIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIIENATh (DU3MYECKHE BEIMYMHBI U (OpPMYJBI, HEOOXOIUMBIE asi €€ pelIeHUs,, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOYYEHHOTO 3HAaUEHUsI (PU3NUECKON BEIMUNHBI,

pelars KauyeCTBEHHBbIE 3a/layd: BBICTpauBaTh JIOTMUECKH HEIPOTUBOPEUYMBYIO LIENOYKY
paccyXJIeHUi ¢ OOpoii Ha N3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCIOJIb30BATh MPU PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIs TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPOPETAUUU U NPEJICTaBICHHUS Y4yeOHOH M Hay4yHO-
MOMYJSIPHON MH(pOpMaIUH, MOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBAThH
noJry4aeMyro MH(opMaIuio;

NPUBOANTH TMpPHUMEPHI BKJIA/Ja POCCHUMCKMX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHNE TIPOLECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B IIOBCEIHEBHOM JKU3HU Ui 00€CIIeUeHUs
0e30macHOCTH NpU OOpaIlleHuu ¢ IpubopaMH U TEXHUYECKHMMH YCTPOMCTBAMH, JUIl COXpPaHEHMS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYMIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIEH, MJIaHUPOBATH padoTy
IpyNNbl, palMOHANBHO paclpeAensiTh O00sI3aHHOCTH U  IUIAHUPOBATh  JESTENBHOCTh B
HECTaHJApTHBIX CHUTYyalUsAX, aJE€KBAaTHO OLCHUBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi poOIIEMBI.

K xonmy obydenuss B 11 kJacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JIEMOHCTPHPOBATh Ha MpHUMeEpax posib U MecTo (PpU3MKM B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH U TEXHOJOTUH, B INPAKTUYECKOU
NeSITeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHULBI MPUMEHEHHMsS] H3YYEHHbIX (U3MUECKUX MOJeNel: TOYEeUHbIH
JJIIEKTPUYECKUN 3apsifl, JIy4d CBETa, TOYCUHBIA UCTOYHUK CBETA, SAEPHAs MOJEIb aTOMa, HYKJIIOHHAs
MO/I€JIb aTOMHOT'O Si/ipa MPH peleHnH (HU3NYECKUX 3a/1a4;



pacmo3HaBaTh (U3MUYECKUE SBIICHUs (MIPOIECChI) U OOBACHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAHTOBOW (U3UKH: DJIEKTPUYECKass MPOBOJUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
UHIYKIMS, JEHCTBME MAarHUTHOIO IIOJISI Ha MPOBOAHMK C TOKOM M JIBHXKYILIUICS 3apsii,
AJNIEKTPOMArHUTHBIC KOJEOAHUS W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA, OTPAKCHHE,
npenomiieHue, UWHTepdepeHnus, audpakius W TONSpU3alus CBeTa, JHUCIEPCHS CBETa,
dbotoanekrpuuecknii dPdext (hoTodrddekr), cBeTOBOEC MaBICHHE, BO3HUKHOBEHHE JUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

ONKCHIBATh HM3yYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYCCKUE, MArHUTHBIC, ONTHYECKHE,
ANMEKTPUYECKYI0 MPOBOAMMOCTh PA3JIMYHBIX CPEA) M JIIEKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI),
UCIIONB3YSl  (U3NYECKUE BEIMYMHBL: JJIEKTPUUYECKHI 3apsAl, cuja TOKa, DSJIEKTPHUYECKOoe
HaMpsDKEHUE, AJIEKTPUYECKOe COMPOTHBIICHHE, Pa3HOCTh MOTEHIMANIOB, JEKTPOJABUKYIIAs CHIIA,
pabota TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrepa, cwia JlopeHna, WHIYKTHBHOCTH
KATYIIKH, SHEPTHS SJCKTPHUYECKOTO W MArHUTHOTO IIOJICH, TEepUOJ M YacToTa KoyieOaHud B
Koje0aTebHOM KOHTYpE, 3apsi] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3IEKTPOMArHUTHBIX
KojeOaHuif, (OKyCHOE pacCTOSHHUE U OINTHYEeCcKas CHJia JIMH3bI, TPHU OMHCAHUU MPABUIBHO
TPaAKTOBaTh (PU3MUECKUN CMBICI MCIIOJIb3YeMbIX BEIIMYUH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBATh
(OpMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJMYHUHY C IPYTHUMHU BETUYHHAMU;

OIHCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUSI U MIPOLIECCHI, UCIIONB3YS (PU3HUECKHUE BETUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI U YacCTOTa CBETa, SHEPTUsS U UMITYNIbC (POTOHA,
MEPHOJ] TOJypachaaa, JHEPrus CBSI3W AaTOMHBIX SIEp, NPH OIHMCAHWUU IPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICI MCIIOJIB3yeMbIX BEJIMYHH, UX 0003HAYCHHS M CIMHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMUYMHY C APYTMMHU BEIMYMHAMH, BBIYHUCISATH 3HAUYCHUE
(bu3MUECKOil BEIUYNHBL;

aHAIM3UPOBaTh (PU3MUECKHE TPOIECCHl U SBJICHHS, HUCHONB3Ys (U3MUECKHe 3aKOHBI U
MPUHIHIEL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATEIFHOTO U MAPAJUICIIBHOTO COSJIMHECHUS TIPOBOTHUKOB,
3akoH JDxoyns—JleHria, 3akoH DJJIGKTPOMArHUTHOW WHAYKIMH, 33aKOH MPSIMOJUHEHHOTO
pacipoCTpaHEHHUs] CBETa, 3aKOHBI OTPaXECHHUS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHHE
OuiHmTeHa s GotodddexTa, 3aK0H COXpaHEHUS YHEPTUU, 3aKOH COXPAHEHUS UMITYIIbCa, 3aKOH
COXPAHEHUS IEKTPUICCKOTO 3aps/ia, 3aKOH COXPaHEHUST MaCCOBOTO YHCIa, MOCTYIAaThl bopa, 3akoH
pPaJIMOAaKTUBHOTO pacmana, NP ITOM pas3liudarTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U yCIOBHS (TpaHUIlbl, 00JaCTH) TIPUMEHUMOCTH;

OTIpEIETISATH HAMPaBJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmniepa u cuinsl JIopenna;

CTPOUTDH U ONUCKHIBATh U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh OKCIIEPUMEHTHI IO HCCICIOBAHUIO (DU3MYECKUX SBICHUH U TMPOIECCOB C
MCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI: TP 3TOM (HOPMYIHUPOBATh podiIeMy/3aaady
W TUTIOTE3y Y4eOHOTo 3KCIepUMEHTa, COOMpaTh yYCTAaHOBKY W3 IMPEIJIOKEHHOTO 000pYIOBaHUSA,
MIPOBOJIMTH OMBIT U POPMYITHUPOBATEH BHIBO/IHI;

OCYIIIECTBIATH MPSMbIC U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITUYMH, IIPU 3TOM BHIOUpATh
ONTUMAJIBHBIA CHOCOO M3MEPEHHS M HCIOIB30BAaTh M3BECTHBIE METOJBI OIICHKH MOTpPEUTHOCTEe
N3MEPEHMU;

WCCIICIOBATh 3aBUCUMOCTH (DM3MYCCKHUX BEIIMYWH C HCIIOJB30BAHHEM IPSMBIX U3MEPCHHIA:
IpU 3TOM KOHCTPYUPOBaTh YCTAaHOBKY, (DUKCHUpPOBATH pPE3yJIbTaThl IMOITYYCHHONH 3aBHCHMOCTH
(bu3MYECKUX BEIIMYMH B BHJIE TAOIUI] U rpapuKOB, eNaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHMUS;



coOmonaTe TpaBmia O€30IIaCHOTO TPyAa IPH IPOBEJCHUHM HCCIEIOBAaHUH B paMKax
y4e0HOTO0  SKCIEePUMEHTa, y4eOHO-HUCCIEAOBATEIBCKOM ¥ TPOSKTHOM  AEATENBHOCTH  C
UCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOUCTB U J1a00OPaTOPHOTo 000pyI0BAHHS;

periaTh pacu€THBIC 33/1a4 C SIBHO 3aJaHHON (DM3UYECKOI MOJIEIBIO, UCIIONb3Ys (PH3HICCKHUEC
3aKOHbBI W IIPHUHIMUIIBI, Ha OCHOBC aHajin3a YCJIOBHUA 3aaadyu BBI6I/IpaTB (1)I/I3I/I‘ICCKyIO MOACIb,
BBIICNIATh (DU3MYECKHE BEIHMYMHBI U (OPMYJBI, HEOOXOIUMBIE asi €€ pelieHUusi, MPOBOAUTH
pacu€Thl ¥ OLICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAUCHUS (PU3UUCCKOM BEITHYHHBI;

peliaTh KauecTBCHHBIC 3aauyd: BBICTPAMBaTh JIOTHYECKH HEMPOTHBOPEUYMBYIO LIEHOYKY
paccyXIIeHHI C OTIOPO Ha U3yYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH M (PU3UUCCKHE SIBIICHHS;

HCIIOJIb30BAaTh NIpU PCIICHUUA y‘IeGHBIX 3aaa4 COBPCMCHHBLIC I/IH(I)OpMaL[I/IOHHbIe TCXHOJIOI'un
ISl TIOMCKA, CTPYKTYPUPOBaHHs, HHTEPIPETAMH W TPEICTaBICHUS Y4eOHOH H HaydHO-
HOMYJISIPHON MH(POPMALUH, TTOJYYEHHOW U3 Pa3IMYHbIX MCTOYHHKOB, KPUTHYCCKU aHAJIM3HPOBAThH
noJry4aeMyro HH(popMaIuio;

0OBACHATH IMPUHIUIIBI I[eﬁCTBHSI MalluH, HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB, pasiiniaTtb
YCJIOBHS HX O€30MaCHOr0 HCIIOJIb30BAHMUS B TOBCCIHEBHOM KU3HH;

HOPUBOAUTH MPUMEPHI BKIaga POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHUE
HaYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPECTUUYCCKUC 3HAHUS IO (1)I/I3I/IKC B HOBCCI[HGBHOIZ KHU3HU 114 o0ecrieyeHus
0e30acCHOCTH MpH OOpaIleHHU C MPUOOPAMU M TEXHHYECKUMH YCTPOMCTBAMH, Ul COXpPAHCHHS
3JI0pPOBbsI M COOJIFOICHUSI HOPM 9KOJIOTHYECKOT0 MOBEICHHUS B OKPYKAIOLIEH cpefe;

paboTaTe B TpYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh paboTy
IpyNnbl, palMOHANIbHO paclpedeisaTh O00s3aHHOCTH U IUIAHUPOBATh  JESITEIBHOCTH B
HECTAH/IAPTHBIX CHUTYalUsX, aJeKBaTHO OLICHMBATh BKJAJ KaXIOrO M3 YYaCTHHKOB TPYIIbI B
peLIeHne paccMaTpUBaeMOi TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
N HanmenoBann KounvecTBo yacos JJIeKTPOHHBIE
e pa3ieioB H (uudpossbie)
n/ Bcer Konrtposabsnbr  IlpakTuyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThlI e padoThI
NporpamMmbl pecypcsl
Paznen 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
dusuka u
bu6mmoreka [JOK
METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO 2
MO3HAHUS =
Hroro mo pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
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bu6mmoreka [IOK

2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubmuorexa [JOK
2.3 COXPAHCHHUS B 6 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Uroro mo pazneny 18

Pazgea 3.MOJIEKYJIAPHASA ®PU3NKA U TEPMOJUHAMUKA

OCHOBBI
MOJEKVISDHO- bu6mmoreka [IOK
3.1 Yp . 9 https://m.edsoo.ru/7f41bf7
KHHETHYECCKOM 5
TEOPUH h
OcCHOBBI bu6mmoreka [IOK
3.2 TEPMOJUHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
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COCTOSIHUSI bu6mmoreka [IOK
3.3 BEILIECTBA. 5 https://m.edso0.ru/7f41bf7
da3oBrIc 2
TIePEXO/IbI
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11 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHme
(undposbie)
n/  pasgenoBuTeM  Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTeJibHbIE
n NporpaMMel 0 ble padoThI ue padoTsl
pecypchbl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruuTtHoe
Hoste bu6nmorexa [IOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
ast UHAYKIUS T
Hroro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
MexaHndecKue u bu6nunorexa LIOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢c
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bubmuoreka [{OK
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97c
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Pazgen 3.0CHOBBI CIIEIITUAJIBHOM TEOPUHA OTHOCUTEJBHOCTH

OCHOBEI
crnernuagbHOM

3.1 TEeopun
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51

Hroro no pazneny

4

Pa3znen 4 KBAHTOBASA ®U3UKA

bubmmoreka IIOK
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97c

OeMEHTEI bu6nmorexa LIOK
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OIITUKH 97c
but6mmorekxa [IOK
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97c
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97c
Hroro no pazneny 15
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Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DeMEHTEI bubnunoteka LIOK
5.1 aCTPOHOMMUH U 7 1 https://m.edsoo.ru/7f41c
acTpoU3UKHI 97c
Wroro no pazueny 7

Pa3nes 6.OBOBIIAIOIIEE IOBTOPEHHUE

bu6nmoreka [IOK
00606
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