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1. IosicHuTe/bHAA 3alHCKA

Llenbto nzyuenus yuebHoro npeameta «dusznka» sBisercs:

dbopMHpoBaHHE MHTEpPECA U CTPEMIICHUS O0YYarOIMXCS K HAYYHOMY H3YyUEHHIO TPUPOJIEI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTaBICHMH O HAaydHOM METOJAE€ IMO3HaHUS U (opMHpoBaHUE
MCCJIEIOBATEIBLCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBJICHUSM;

(GbopMUPOBaHHE HAyYHOTO MHPOBO33pPEHUSI KaK pe3yjibTaTa H3Y4YEHHs] OCHOB CTPOCHHS
MaTepuu U GyHIAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe yYMEHUH OOBSACHATH SIBJICHHS C HCIOJb30BaHHEM (U3NYECKUX 3HAHUM U
HAy4YHBIX J10Ka3aTEIIbCTB;

(dbopMupOBaHUE NMPEACTABICHUIN 0 PO (HU3MKH JUIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHl.

3amauamu y4debHoro mpenmera «®Puszmka» Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUS
ABIIAIOTCS.:

e IpUOOpETEHHE CHUCTEMBbI 3HAHUNH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAaHUKY, MOJIEKYJISAPHYIO (DU3MKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPO(U3HKHY;

e (opMHpOBaHNE YMEHUN IPUMEHATh TEOPETHUUECKUE 3HAHUS 111 00bACHEHUS (PU3NUECKUX
SBJICHUH B PUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

e OCBOEHHE CIIOCOOOB PELICHUs PAa3IMYHbIX 337ay C ABHO 3a/laHHON (PU3NUECKOI MOIENbIO,
3a/1a4, IOIPa3yMEeBaIOIINX CAMOCTOSATEILHOE CO3aHie (PU3NYECKOM MOJIENH, aIeKBAaTHON YCIOBUSAM
3aJa4u;

e TIOHUMaHUE (PU3MYECKHMX OCHOB M MPHUHLMIIOB AECHCTBUS TEXHUYECKUX YCTPOMHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLLYIO CPEAY;

e OBJIAJICHUE METOJAMHU CAMOCTOSTENILHOTO IIJIAHWPOBAHUS U IPOBEAEHUS (U3NYECKHUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEPIpeTalud HH(OPMAIMH, OIpPENIeIeHUs] JIOCTOBEPHOCTU
HOJIy4EHHOT'0 Pe3ysbTaTa;

e CO3JlaHHE YCIIOBUU I Pa3BUTUS YMEHUHN IPOCKTHO-UCCIIEN0BATEIBLCKON, TBOPYECKOU
JESITEIbHOCTH.

Mecto mpenmera «®Pu3uka» B Y4eOHOM IUIaHe. B COOTBETCTBHMM C DenepaabHbIM
TOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM CpEIHEro oO0IIero oOpa3oBaHMs Y4eOHBII
npeamer «®Dusuka» ABISETCS 00s3aTeNbHBIM Ui K3ydeHus. Ha wmsyuenue ¢usuku (0a30BbIi
YPOBEHb) Ha YPOBHE CpeHEro odmiero oopasoanus orBoautcs 136 yacos: B 10 kimacce — 68 yacos
(2 gaca B Heqeno), B 11 kiacce — 68 gacoB (2 yaca B HEJIEIIO).

s peanmm3aniuu nporpaMmel B 10 kiacce ucnonb3yercs yaeonuk [.51. Mskumea «dusunka-
10» bazosslit ypoBens, 2020 r., B 11 xmacce — yueOnux I'.SI. MskumeBa «®usuka-11» ba3zosblit
ypoBeHb, 2020 r.,

Pabouas mnporpamma yuyebHoro mnpenmera «®dusnka» cocTaBieHa ¢ y4yeToM paboueit
IporpaMMbl  BOCIMTaHMs. BochnuTarenbHbli NOTEHIMAd JaHHOTO y4yeOHOro mpeaMmera
o0ecreynBaeT pealn3aluio CISAYIONHX eJIeBbIX MPHUOPUTETOB BOCIIUTAHUS O0YUaIOIINUXCA:

- YCTaHOBJICHHE JIOBEPUTENbHBIX OTHOIIECHUH MEXIy YYMTEIeM M €ro Yy4eHUKaMmH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHATHIO YYalUMHCA TpeOOBaHWH W TPOCHO yduTens,
NPUBJIEUEHUIO HMX BHUMaHMs K OOCyXJaeMoll Ha ypoke HHGpOpMalM{, aKTUBU3ALMH HX
II03HABATEJILHOM JESATENbHOCTH;

- TOOYXIIeHHE IIKOJBHUKOB COONIONATh HAa YpPOKE OOIEHpPUHSATHIE HOPMBI IOBEICHMUS,
npaBuia OOIIEHUS CO CTapIUMM (YYUTEISIMH) M CBEPCTHUKAMHU (LIKOJbHUKAMM), MPHUHLUIBI
y4eOHOW JUCHMIUIMHBI U CAMOOPraHU3alllu;

- MpHUBJICYCHUE BHUMAHHUS LIKOJBHMKOB K IIEHHOCTHOMY AaCNEKTy HM3Y4aeMbIX Ha YypoKax
SIBJICHUI, OpraHu3alus uX paboThI ¢ MOTy4aeMoil Ha YpOKe COIMaIbHO 3HAYMMOM MH(pOpManuei —
UHHULIMUPOBaHUE €€ OOCYXEHUs, BBICKAa3bIBAaHMs Y4allUMHUCS CBOETO MHEHHUS 10 €€ IOBOY,
BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

- UCIOJIb30BAHNE BOCHUTATENBHBIX BO3MOXKHOCTEN COAEpKaHUs y4eOHOIro mpeaMera uepes



JEMOHCTPALMIO JETSM IPHUMEPOB OTBETCTBEHHOI0, T'PaKJAHCKOTO IOBEACHUS, TPOSIBICHUS
4eJI0BEKOII00US U TOOPOCEPACYHOCTH, Yepes MoA00p COOTBETCTBYIOIIUX TEKCTOB AJIS YTEHUS, 3a71a4
JUISL peIlIeHus1, IPOOJIEMHBIX CUTYaIUil 1151 OOCYXAEHUS B KJIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThl ydalMXCsl: MHTEIJIEKTYaIbHbIX UTD,
CTUMYJIMPYIOUIMX TI03HABaTEJbHYI0 MOTHBALMIO IIKOJBHUKOB; JAMJIAKTUYECKOTO TeaTpa, TIJe
MOJY4YEeHHBIE Ha YPOKE 3HaHUs OOBITPBHIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOPBIE
JTAI0T y4allMMCcsl BO3MOXKHOCTh IPUOOPECTH OMBIT BEJEHHSI KOHCTPYKTUBHOTO AUAIOra; rPyNIoBOn
paboThl UK paboThI B Mapax, KOTOPbIE y4yaT NIKOJIbHUKOB KOMaHIHON paboTe U B3aMMO/ICHCTBHIO C
JPYTUMHU JI€TbMH;

- BKJIIOYEHHE B YPOK UTPOBBIX ITPOLEAYP, KOTOPHIE IOMOTat0T NOAIEPkKAaTh MOTUBALIMIO I€TEN
K TIOJyYEHUIO 3HAHUM, HaJaKMBAaHUIO IMO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHHH B Kiacce,
MOMOTAIOT YCTaHOBJIEHUIO 100pOXkKenaTeIbHONH aTMOC(ephl BO BpeMsl YPOKa;

- opraHuzanus medcTBa MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX YyYalIMXCAd HAJI HX
HEYCIIEBAIOIMMU  OJHOKJIACCHUKAMM, JAIOUIET0 IIKOJIBHUKAM COLMAIbHO 3HAYUMBIA  OIBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIH;

- HHULMUPOBAHUE U MOAJEPIKKA UCCIIEJOBATEIbCKON EATENBHOCTH IKOJIBHUKOB B PaMKax
peanu3allii MMHU HHIUBUAYAIbHBIX M TPYIIOBBIX MCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXHOCTb HPHUOOPECTH HABBIK CAMOCTOSITEJIBHOIO pPEIIEHUS TEOpPeTUYECKON
po0JieMbl, HAaBBIK T€HEPUPOBAHUS U OGOPMIIEHHSI COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHHOIO
OTHOLICHHUS K YYXUM HAesIM, OQOpPMICHHBIM B paboTax Jpyrux HcciaenoBaresei, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS Tepel] ayAUTOpHEH, apryMEHTUPOBAHUS U OTCTaMBaHHS CBOEH TOYKHU
3peHHUsL.

2. Coaep:xanue padoyeil nporpamMmmbl «@Puznka»

10 KITIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uszuka — Hayka o npupoge. Haydnble meToabl MO3HAHUS OKpY)Karomero Mupa. Ponb
HKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUS TPUPOIBI. DKCIEPUMEHT B (hU3HKE.

MopenupoBanue (U3MYECKUX SBICHUW W TporeccoB. Hayunwie rumote3bl. dusmdeckue
3aKOHBI ¥ TEOPUU. | paHHIIbl TPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHITNI COOTBETCTBUSI.

Pors m mMecro ¢usuku B (GOpMHpPOBAHWM COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B
MPaKTUYECKON AESTEIBbHOCTH JIIOJICH.

Jlemoncmpayuu

AmnanoroBblie ¥ IU()POBBIC U3MEPUTENBHBIC IPUOOPHI, KOMITBIOTEPHBIC TATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHU. CucTeMa OTCUETa.
Tpaexropus.

[lepemenienne, ckopocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUalbHOW TOYKHU, UX MPOEKIHMH HAa OCH CHUCTeMbl KoopauHar. CJOXKeHHE MepeMelieHUuN U
CJIO)KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOpEHHOE MpsIMOJIMHEITHOe ABIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTH U MIEPEMEIICHUSI MaTEPUATIbHOW TOUYKU OT BPEMEHH.

CBoboaHoe nazieHue. Y ckopeHrne cBOOOHOrO NaieHus.

Kpuonunelinoe ABHKeHUE. [[BHKEHNE MATEPUAIIBHON TOYKH 10 OKPYKHOCTH € TIOCTOSTHHOM
M0 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas ckopocTh. [lepuoa u yactora oOpalieHus.
LeHnTpocTpeMuTenbHOE YCKOPEHHE.

TexHuuecKkue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: CIUAOMETP, IBUKEHUE CHAPAJIOB,
LIEITHbIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu
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Monenb cucteMbl 0TCUETa, MIUTFOCTPALUsl KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHUIN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabmoneHnue nBuxeHus Tena, OpoIeHHOr0 MO/ YTI0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOIO MaJACHHUS.

HampasiieHne CKOpoCTH ITpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIEJIbIO ONPENEIECHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOIIEHUSI MEXY MyTsIMH, IPOUICHHBIMU TEJIOM 3a MOCJIE0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PaBHOU
HYJIIO.

N3ydeHue nBu>KeHMs IIapUKa B BI3KON JKMJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocuTensHOCTH ['amunes. IlepBbiil 3akoH HeroToHa. MHEpUMalbHBIE CHCTEMBI
OTCU€Ta.

Macca Ttema. Cwuma. Ilpuamun cynepno3uniuu cwi. Brtopoit 3axkon Hprorona st
MaTepuanbHOi Touku. Tperuil 3akoH HproTOHA 111 MaTepUATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectd. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbXKEHHUA M cuia TpeHus nokosd. Kosdourment tpenus. Cuna CONpOTHBIEHUS NpU
JBUKCHHUHM TENA B )KUAKOCTU WIIH rase.

[ToctynaTtenbHOE U BpaIllaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [Iinedo cumbl. Y caoBusa paBHOBECUS TBEPAOIO
Tena.

TexHuyeckue yCTpOHWCTBA W IPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, IBH)KCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME HEPUUH.

CpaBHeHME Macc B3aUMOICUCTBYIOIINX TEII.

Bropoii 3akoH HeroToHa.

H3mepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Ae(opmMarun.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYCHHSI U CKOJIbKECHUS.

YcnoBus paBHOBecus TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3zyuenne nBmxeHus: Opycka 1o HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHMKAKOUIMX B IMPYXHUHE U PE3NHOBOM
oOpa3iie, oT ux AeGopMaIiim.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOIO TeJa, UMEIOIIETO OCh BPAILECHUS.

Tema 3. 3akonv coxpaneHusn 6 Mmexanuxe

WMnynbe MaTtepuanbHOM TOUYKHU (TeNa), CUCTEMBl MAaT€pPUANBHBIX TOYEK. MIMIynbC Cuibl u
M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITyJbca. PEakTUBHOE NBMKEHNE.

Pabota cuibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuanbHON TOukHM. Teopema 00 M3MEHEHHH KHUHETHYECKOMN
SHEPIHUH.

ITorennmanbHas sHeprus. [loTeHnmanbHas sHeprus ynpyro 1eOopMHUPOBAHHON MPYKHUHBI.
[loTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.
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[loTeHunanbHble M HEMOTEHUHUAbHbIE CUJbl. CBs3b PaOOTHl HEMOTEHIMAIBbHBIX CHII C
M3MEHEHUEM MEXaHNYECKOU YHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHE: BOIOMET, KONEpP, NMPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon noTeHUMaTbHON YHEPTHUH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IOMOIIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C ©3MEHEHUEM MEXaHUYECKOW SHEPIUH TeJjla Ha IPUMeEpe
pacTsKEHUS. PE3UHOBOIO XKIyTa.

Paszgea 3. MosiekyJsipHasi pM3UKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OIBITHOE 00OCHOBAHHUE.
BpoyHnoBckoe apwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHSI YacCTHIl BELIECTBA.
Mopenu CTpOeHHUS Ta30B, )XKUAKOCTEH U TBEPABIX TN U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE
THX Mozene. Macca u pazmepsl mosekyil. KonmnuectBo BemecTsa. [loctosnHas ABorampo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mognens uaeanpHoro raza. OCHOBHOE YPAaBHEHHME MOJEKYJIPHO-KMHETUYECKOW TEOPHUH
UJeaTbHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa cpeHel KHHETHUECKOM SHEPTHH TETIOBOTO
JBrKeHMs yacTull ras3a. [llkana remnepatyp Kenbsuna. I'a30Bbie 3akoHbI. Y paBHeHUEe MeHieneeBa—
Knaneiipona. 3akon JlansToHa. M3omporecchl B UI€ATBHOM Ta3e € MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe mpeacTaBieHe H30MPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, [10Ka3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MoKyl
OPraHUYECKUX COCIUHECHUM.

OmnbIThl 110 ¢ GY3UN KUIKOCTEN U Ta30B.

Monens OpOyHOBCKOTO TBUKCHHSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHUS.

Monens, HUIIOCTpUpPYIOLIas IPUPOY JABJICHHS ra3a Ha CTEHKH COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HAa OCHOBE M3MEPEHUN 00hEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy TIapAMETPAMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHaMuueckass cucrteMa. BHYTpeHHsAs SHeprus TEpMOAMHAMHUYECKOM CUCTEMBI U
croco0bl €€ u3MmeHeHus. KomuuecTBo TeroTsl U paboTa. BHyTpeHHsIsI 3Heprusi 0JHOATOMHOTO
UJCAIBHOrO raza. Buapl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKLNSA, U3IyYCHHUE. Y IeIbHas
TEIJIOEMKOCTh BelecTBa. Koam4ecTBo TEIIOTsI IIPH TEeIUIONepeaaye.

ITonsarue 06 agnaGaTHOM npouecce. [lepBblil 3akoH TepMoanHamMukH. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K H30IporeccaM. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatumMocTs MpoLeccoB B IpUpPOE.

Tennosele MammHbl. [IpuHnune! geiicTBus TeroBbix MamuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictsus temioBoit mamuubl. [ukn KapHo u ero
KO2(pPHUIMEHT MONIE3HOTO ACHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETTIOIHEPT € TUKH.
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TexHuueckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHE: IBUTATEh BHYTPEHHETO CTOpaHus,
OBITOBOM XOJOIUIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUH Tella IIPU COBEPIICHUH Pa0OTHI: BHUIET MPOOKH U3 OYTHIIKU
oJl JeMCTBUEM CXAaToro BO3[yXa, HarpeBaHue 3¢dupa B JATyHHOH TpyOKe HyTEM TpeHus
(BUI€OIEMOHCTpALIHSA).

W3meHneHne BHyTpeHHEHN 3Hepruu (TeMiepaTypsl) Tela Ipu Terionepeaaye.

OmnpIT 0 agrabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu nmapoBoil TypOHHBI, ABUTATEINISI BHYyTPEHHETO CTOPAHUSI, PEAKTHBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHOU TEII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u kouAeHcanus. Mcnapenune u kuneHue. AOCONMIOTHAS U OTHOCUTEIbHAS
BIQXXHOCTh BO3Ayxa. HacelmeHHBIH map. YaenbHas TeIuioTa mapooOpa3oBaHHs. 3aBUCHUMOCTH
TEeMITepaTyphbl KUIICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrtamnuueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaiibl. [InaBienue u kpuctamuszanus. Y aeiibHas TemioTa
raBnenus. CyOaumarusi.

YpaBHeHUE TEIJIOBOTO OalaHca.

TexHuueckue yCTpOHWCTBA M MPaKTUYECKOE IPUMEHEHHE: TUTPOMETP M ICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH MOJIYYCHHUSI COBPEMEHHBIX MaTepHUaioB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HaCHILLIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHHUs BIaKHOCTH.

Habumronenne HarpeBaHus U IJIaBI€HUS KPUCTAITMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopuuvle pabomuol

H3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znea 4. JjekTpoguHAMHUKA

Tema 1. Inekmpocmamuka

DJIeKTpU3alus Tel. DIEKTPUIECKul 3aps. J(Ba Buaa sjieKTpuiyeckux 3apsiaoB. [[poBoaHNKY,
JUAJIEKTPUKU U MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOIO 3apsiia.

Bzaumoneiicteue  3apsanoB. 3akoH  Kynona. TodedHbI  2JIEKTPUYECKUH  3apsii.
Onexkrpuueckoe 1ose. Hampspk€HHOCTH — anekTpuyeckoro mois. IlpuHumn cynepnosunun
3JIEKTPUUECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarndeckoro nois. [lotennuan. PazHocTs norenimanos. [IpoBoguuku
Y JVDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. [uanexTpudeckas IpOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUJIOCKOTO KOHAEHcaTopa. OJHEprus
3apsSyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIJIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHUE BJIEKTPONPHOOPOB, KOHJEHCATOP, KOMHWPOBAIBHBIM
arnmapar, CTpyHHbINA PUHTEP.

Jlemoncmpayuu

Y CTpoiCTBO M MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU3OBAHHBIX TEJL.

DIEKTPUYECKOE NOJIE 3apSKEHHBIX TEll.

[IpoBOJHMKY B 3JIEKTPOCTATHYECKOM TOJIE.

DNeKTpocTaTHUeCKas 3allnTa.

JIMBIEeKTPUKY B 3JIEKTPOCTATHUYECKOM TIOJIE.
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3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUAIEKTPUUECKON MPOHNULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DONeKTpUYeCKUid TOK. YCIIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. MCTOUHMKH TOKa.
Cuiia Toka. [TocTOSAHHBIN TOK.

Hanpsokenune. 3akon Oma /17151 yyacTka LETu.

DNEKTPUUECKOE CONPOTUBIIEHHUE. Y IETIbHOE COIIPOTUBIIEHHE BelecTBa. [locienoBarenpHoe,
napajuieJIbHOE, CMEIIaHHOE COEMHEHNE IPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUYECKOTO TOKA.

DNeKTpOoABMKYIIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKa. 3akoH Oma ais
HOJHOM (3aMKHYTOH) 3/1eKTprueckoii nenu. KopoTkoe 3amblkaHue.

DNeKTpOHHAs! MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuyeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYyYKOB.

[TonympoBonnuku. CoOcTBeHHass W MpUMECHas MPOBOJUMOCTh IOJYNPOBOJAHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPEI.

ONEeKTpUUYECKU TOK B pacTBOpaXx M pacIulaBax dJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JTUCCOIHAIUS. DJIECKTPOIIN3.

OnexTpuueckuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATEIbHBIN pa3psaa. MonHus.
[Tna3zma.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
MCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE PUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS], BAKYYMHBIH JHOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIM AUO,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIMHJIPUYECKUX TPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHO€ COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe um3MepeHue SIEKTPOABIKYIIEH Cuibl. KOopoTkoe 3amblKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMS.

3aBUCHMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATypPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOJIUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI IPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

N3ydeHne cMeaHHOro COEIMHEHMSI pE3UCTOPOB.

N3mepenue 3meKTpoABMKYILEH CUIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue anekrpornusa.

MexnpeamMerHbie CBA3U

N3ydyenne kypca ¢usuku OazoBoro ypoBHs B 10 Kiacce ocCymecTBIseTcs C y4ETOM
COJIepKATEIbHBIX MEXIPEJIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTUH.

Meosicnpeomemnuvle nousimusi, CBS3aHHbIE C HW3YYEHHEM METOAOB HAyYHOIO IO3HAHMS:
ABIICHUE, Hay4dHbI (QakT, runoresza, ¢GuznyYecKas BeIMYMHA, 3aKOH, TEOpus, HaOIIOACHHE,
AKCIEPUMEHT, MOJEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBbl YpaBHEHUM, NUHeNHHas (yHKIus, napadboia, runepborna,
UX TpaQuKH U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,



OCHOBHOC TPUT'OHOMCTPHUYICCKOC TOXKACCTBO, BEKTOPHI M UX IMMPOCKIHWHU HA OCU KOOPAWHAT, CJIOKCHUC
BEKTOPOB.

Buonoeusn: Mexannveckoe ABIDKEHHE B KHUBOW mpupojae, nuddysus, ocMoc, TEriooOMeH
JKUBBIX OPraHW3MOB (BUABI TEIUIONEpeNayl, TETIOBOE PaBHOBECHE), SJICKTPUUYECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIApHas Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TEII, )I(I/I)IKOCTCﬁ H ra3oB, SJICKTPUUYCCKUC CBOMCTBaA
METAJJIOB, AJEKTPOIUTUYECKAS JUCCOLUALNS, TAIbBAHUKA.

l'eocpagpus: BAaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHUe ABUKCHHI C HCIONH30BAHHEM MEXAHHM3MOB, YU€T TPEHHS B
TCXHHUKC, ITOAMMITHUKHA, UCII0JIB30BAHNEC 3aKOHA COXPAHCHUA UMITYJIbCa B TCXHUKE (paKeTa, BOHOMéT
U Jpyrue), [BUTATellb BHYTPEHHETO CrOpaHUs, MMapoBas TypOWHa, OBITOBOW XOJOAWIBHUK,
KOHAUIOHUOHEP, TCXHOJIOTMHU ITOJYUCHUA COBPEMCHHBIX MAaTCpUaIOB, B TOM YHCJIIC HAHOMATCPHAJIOB,
U HAHOTEXHOJIOTHH, DJIEKTPOCTaTHYeCKas 3allluTa, 3a3eMJICHHE OJJIEKTPONpPUOOpPOB, KCEPOKC,
CTPYWHBI TIPUHTEP, DJJEKTPOHATPEBATEIbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKA.

11 KIIACC

Pa3znea 4. JiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctosuHbIe MarHuTHl. B3auMoaelcTBrE MOCTOSHHBIX MarHuTOB. MarauTHoe noJie. Bektop
MarHuTHOM MHAYKUMH. [[puHIKN cyneprno3uuy MarHUTHBIX Mosiel. JIMHuM MarHUTHOM MHTYKLIUH.
KapTtuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe moJie MPOBOAHMKA C TOKOM. KapTMHa JAMHUN HMHIYKUMM MAarHUTHOTO MOJIs
JUIMHHOTO IIPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJIHHUKA, KATYIIKHA C TOKOM. OIBIT
Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ Moyiib M HallpaBileHUE. J[BUKEHUE 3apsyKEHHOW 4acTULbl B OTHOPOJHOM
MarHuTHOM moJjie. Paborta cuisl Jlopenma.

SIBneHue ONEKTPOMArHUTHOM MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM HMHIYKLHH.
DJIEKTPOABMKYIIAsl CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHIYKIMK Dapajes.

BuxpeBoe »snexrpuueckoe moJie. DJIEKTPOABMKYINAS CWIA HHAYKIUU B TMPOBOJAHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. fIBI€HUE CAMOMHAYKIIMHU. DJIEKTPOABHKYIIAs CUIIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpONCTBA W MNPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM IOJIEM.

JIuHUY MHAYKIUMY MarHUTHOTO TOJIS.

B3anMopeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JevictBue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

SIBneHue MeKTPOMAarHUTHON UHIYKITUH.

[IpaBuio Jlenma.

3aBUCUMOCTD JJIEKTPOJBIKYIIEH CHUIBI MHIYKIUA OT CKOPOCTH H3MEHEHHS MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomuol
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W3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

WccnenoBanue necTBUS TOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBI€HUS 2JIEKTPOMArHUTHOW MHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KOJ1e0anus

KonebarenbHass cucrema. CBoOonaHble MexaHM4Yeckue Kosiebanus. ['apmoHuueckue
koneOanus. Ilepuon, wacrora, ammuryga u (asa xonebanuil. [IpyXUHHBIH MasSTHUK.
MaremaTHueckuii MasgTHUK. YpaBHEHUE TapMOHMUYECKUX KosieOaHuil. [IpeBpanienne sHEpruu mpu
rapMOHHYECKHUX KOJIEOaHUSIX.

Konebarenbupiii  koHTyp. CBOOOAHBIE DSIEKTPOMArHUTHBIE KOJeOaHUA B UACATHLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXKAY MEXaHUUECKUMHU U 3JIEKTPOMAarHUTHBIMU KOJI€OaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUU B UJI€AIbHOM KOJIeOATEIbHOM KOHTYE.

[IpencraBienue o 3aTyxamoIIUx KojeOaHUsSX. BbIHYXJIE€HHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyX/1€HHBIE 37I€KTPOMArHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CHHycOUJANIbHBIN NEepeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpousBonacTBo, mepegaya U MOTpeOJIEHUE AIEKTPUUYECKOM DHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU TPOM3BOACTBE 3JEKTpodHepruu. KynbTypa HUCHOIB30BaHUA
AJIEKTPOIHEPIUU B MMOBCEAHEBHOM KM3HH.

TexHu4yeckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHHE: DJIEKTPUUECKUN 3BOHOK, T€HEPATOP
NEPEMEHHOTO TOKA, TMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJaeOATeIbHONW CUCTEMBI (NMPYKHUHHBIA WM MaTeMaTHYECKUN
MasiTHUK).

Hab6mronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6monenue pezonanca.

CB00O/IHBIC JIEKTPOMArHUTHBIE KOJICOaHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HampsDKEHUST OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KaTYIIKM WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopeinb TuHUN AIEKTPOIIepEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MaJIbIX KOJieOaHUI rpy3a HAa HUTU OT AJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKA B LEIN U3 [TOCJIEI0BATEIbHO COETMHEHHBIX KOHIEHCATOPA,
KAaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHbsle 60HbL

MexaHnueckue BOJIHBI, YCI0BUs pacnpocTpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus u
JuinHa BoJiHBL. [lonepeunsie u nmpoaoibHbIe BOMHBL. MHTEepdepennns u nudpakius MeXaHH4ecKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCIIOBHUS H3JIyY€HHUs 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B snexkrpomaruutHoit BojHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  TMpelioMJIeHHe,  monspusauus,  audpaxkuus,  uHTepdepenmus.  CkopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 371eKTpOMarHuTHIX BOJH. [IprMeHeHne 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBI paTuOCBA3U U TEIEBUACHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIECH CPEbI.
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TexHuueckue ycTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBask TUATHOCTHKA B TEXHUKE U MEIULIMHE, PaJlap, paIUONPUEMHHIK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U PaCIPOCTPAHCHHUE MOMIEPEUHBIX U TIPOIOJIbHBIX BOJIH.

Konebiomieecs: Teno Kak HCTOYHHK 3BYKa.

Habumroienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHnnu u Aupakiny MEXaHMIeCKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTHTYAON M YaCTOTON KOJICOaHHIA.

HccnenoBanue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPa)KeHUE, PEIOMIICHHE, OJIsIpU3aliys,
Tudpakius, nHTepepeHIus.

Tema 3. Onmuka

I'eomerprueckas ontuka. IIpsimonuHeliHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOU Cpene.
JIyud cBeta. Toue4yHbII ICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUl B IIOCKOM
3epKaje.

[Ipenomiienue cBeTa. 3aKOHBI MPETOMIICHHS cBeTa. AOCONIOTHBIN MOKa3aTeNlb IPeIOMICHUS.
ITonHoe BHyTpeHHEE oTpaxeHue. IIpenenpHbIi yroil OJIHOrO BHYTPEHHETO OTPAYKEHHUS.

Hucniepcus ceera. CioxxHbIi cocTaB Oenoro cera. L{Ber.

Cobuparoniye u paccerBaronye JUH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSHUE U ONITUYECKas
cuIia TOHKOM JuH3bL. [TocTpoeHue n3o06pakeHuil B coOUparonux U paccenBaroux JuH3ax. opmyia
TOHKOM JIMH3EI. Y BEeJIMUCHHE, TaBAEMOE JTUH301M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKOM OITHKH.

Bonnosas onrtuka. Uatepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOTIOCHUS
MaKCHMYMOB U MUHHUMYMOB B MHTEPPEPECHIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxius cera. Audpakimonnas pemeTka. Y cnoBre HaOI0AeHHUS ITIABHBIX MAKCUMYMOB
IIpU MaJeHUH MOHOXPOMATHYECKOIr0 CBeTa Ha MU(PAKLUOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycTpolicTBa U MPaKTUYECKOE IPUMEHEHHe: OYKH, Jyma, (oToammnapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, MU(PpaKkirOHHAs peiéTka,
HOJIIPOUSI.

Jlemoncmpayuu

[IpsmonnHeliHOE pacnpoCTpaHEHUE, OTpaKEHUE M NpesoMiieHHe cBeTta. OnThyeckue
pudOpBHI.

[TonHnoe BHyTpeHHEE oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

HaGmronenue naTepdepeHym cera.

Hab6monenue qudpakium cBeTa.

Habmonenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ TOMONIbIO AU(PPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokasarens NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHUI B TMH3aX.

HabGmronenue aucnepcun certa.

Pasnen 6. OcHOBBI cieHAJIBLHOH TEOPHH OTHOCHTEIbHOCTH
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I'paHnnBl NPUMEHMMOCTH KIIACCHYECKOM MeXaHMKHW. [locTynarsl cnenuanbHOW Teopuu
OTHOCUTEJILHOCTH:  HMHBAPUAHTHOCTb MOJIYJs CKOPOCTH CBETa B  BaKyyMmMe, IPUHLUI
OTHOCHUTENIbHOCTH DMHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLEHUE JUTHBI.

DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbl. DHEPIUs IOKOS.

Paznean 7. KBanTtoBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®oronsl. Popmyna [lnaHka cBsi3u sHEpruu (HOTOHA C €ro 4acTOTOM. DHEPIrUs U UMITYJIbC
¢doroHa.

OtkpsiTue 1 uccienoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akoHb! poTodddexTa.
VYpaBuenue DiinireiiHa 11 pororddexta. «KpacHas rpanuna» gorosdgexra.

Hasnenue ceera. Onpite [1. H. Jlebenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBA U NPAKTHUYECKOE MpUMEHEHHue: (OTOAIEMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -yactuinl. [lmanerapHas
mozeinb atoMa. [loctynarel bopa. M3nyuenue u norsorienue (OTOHOB IIPH MEPEX0/IE aTOMa C OJJHOTO
YPOBHS dHEpPruu Ha Apyroi. Buael cnekTpoB. CieKTp ypOBHEN SHEPTUU aTOMa BOJIOPO/A.

BonnoBble cBolicTBa yactull. Bosnel 1e bpoiinsa. KopryckynspHO-BOJIHOBOM yalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IIy4EHHE.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIECKTPAJIbHBIA  aHAJIN3
(cIeKTpoCKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopaa.

Onpenenenye AJIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHEHvaThIX CIIEKTPOB H3ITYyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmtoneHne nuHeHyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTHI, TOKA3bIBAIOLIUE CIOXKHOCTb CTPOEHUS sapa. OTKPHITHE PaINOAKTUBHOCTH.
Oneitel Pezepdopna mo ompeneneHuto cocraBa paauoaKTHBHOTO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BinsHue paguoakTUBHOCTU Ha JKUBbBIE OPTaHU3MBI.

OTtkphITHE TPOTOHA U HeWTpoHa. HykmonHas monens siapa ['eiizenOepra—Banenko. 3apsin
anpa. Maccosoe uucino sapa. M3otomnsl.

Anbda-pacniaz. DJIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacran. ['amMma-uznydeHue. 3aKkoH
paZMoOaKTUBHOIO pacnaza.

DHeprus CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JedekT Maccsl siapa.

Snepusble peakuuu. JleneHue U CUHTE3 AIED.

SAnepublii  peaktop. TepmosiaepHblii cuHTe3. I[IpoOremMbl M NEPCHEKTUBBI  SACPHOU
JHEPreTHKU. DKOJIOTHYECKUE aCTIEKThI IICPHOM YHEPTEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOMIOJEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

@dynnameHTaIbHBIE B3aUMOACHCTBUS. EAMHCTBO (hu3ndecKoil KapTHHBI MHpa.
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TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: O03MMETp, Kamepa Buibcona,
SJIEPHBII peakTop, aTOMHasi boMoa.

Jlemoncmpayuu

Cu€TYnK MOHU3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopvle pabomuol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUMKHU

Oransl pa3BUTUA acTpoHOMHUU. [IpuKiIagHOE N MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMMUH.

Bun 3Bé3nnoro He6a. Co3Be3ausi, spKkue 3BE3/1bl, INIAHETHI, KX BUJUMOE JBUKCHHUE.

Conneunas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. Mlcrounuk sHeprun CoiHua v 3B€3/1. 3BE3]1bI, UX OCHOBHbBIE
XapaKkTepuCTUKU. JluarpamMma «CHEKTpajbHBIA KJIacC — CBETUMOCTb». 3BE3IBI TJIABHOU
[OCIIEIOBATEIbHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETHUMOCTb»  JUIsl  3BE34  IJIaBHOM
IOCIe0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABIEHUSA O
MPOUCXOXKACHUH U 3BOoNMK COJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue u nmxenne Connua B ['anaktuke. Tumbl
rajiakTuk. PaguoranakTuky u kBazapbl. Y€pHbIe AbIPHI B SApax ralakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60ma. PasbOeranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykTypa Beenennoil. Mertaranaktuka.

Hepewménnpie mpo6iieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Haburonenust HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BaHUEM KOMITBIOTEPHBIX MTPUIIOKEHUHN TSI
OTIpe/IeNICHUs] TIOJIOKEHUS] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus 1 s\pKue 3BE3/1bI.

Habmonenus B teneckon Jlynsl, mianet, Miteunoro Ilytu.

Oo6o0maroniee NoBTOpeHne

Posnb pu3uky 1 aCTPOHOMUU B 3KOHOMUYECKOM, TEXHOJIOTMYECKON, COLIMAIBHOM M ATHYECKOM
cdepax IesTeNIbHOCTH YeJIOBEeKa, POJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4HOMH
KapTUHE MUPA, PoJib GU3NUECKOI TeoprH B ((OPMUPOBAHUHU MPEACTABICHUHN O PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOW KapTHHBI MUpa B OOLIEM pPsAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MIPEACTABICHUI O MPUPOJIE.

Me:xnpeaMeTHbIE CBA3N

Wzyuenne kypca ¢usuku 0azoBoro ypoBHsS B 11 kiacce ocymiecTBiseTcss ¢ y4ETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTUH.

Meosicnpeomemnvle nousimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOrO IO3HAHMS:
SBIICHUE, HAy4dHbIM (QakT, rumnoreza, ¢Gu3MyYecKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
3KCHEPUMEHT, MOAECINPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHE (DYHKIUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKLIUN
Ha OCH KOOpJIMHAT, CJIOXEHHWE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTAPHBIX (QYHKUUH, NpPU3HAKU
MoI00MsT TPEYTOJILHUKOB, OTIPECIICHHE TUTOIIAIN TIIOCKUX GUTYP U 00BEMA Tel.

buonocus: snexTpuyeckue sBIEHUS B )KUBOW MPUPOE, KoyeOaTeNbHbIe ABIKEHUS B KUBOM
IIPUPOJIE, ONITUUECKHE SIBIICHUS B )KUBOU MPUPOJE, ACHCTBUE paialliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbl 00pa30BaHMsI KPUCTAJUINYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIHM, 3aJI€KH MArHUTHBIX pyl, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIICTPACCHUM.

Texnonoeus.: MTUHAN QJICKTpoOIICpeaal, reHepaTop NEPEMEHHOTO TOKA, 3JICKTPOABUIaTCIIb, MHAYKIIMOHHAA

neyb, pajap, paIuonpuéMHUK, TEJICBU30p, aHTeHHA, TenedoH, CBU-me4s, MpOeKIMOHHBIN anmapar, BOJOKOHHAS
OITHKA, COJHEeYHast Oarapes.
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3. Ilnannpyemble pe3yJibTaThl 0CBOEHHSI Y4eOHOIro npeaMmera «ODusukay.

JInyHOCTHBIE pe3yJIbTaThl.

JInuHOCTHBIE pPE3yNabTaThl OCBOCHUSA Yy4deOHOro mpenmera «®Du3uKa» JODKHBI OTpaXkaTb
FOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEU
NO3ULIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMH, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM LIEHHOCTSM POCCUIICKOr0 00IIECTBa, PACIIMPEHHUE )KU3HEHHOTO
OTbITAa U ONBITA JIEATEILHOCTH B MPOLIECCE peau3allii OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHON
JESITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) epasicoanckozo socnumanusi:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3MLIMKM  OO0ydYaromierocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHAa POCCUICKOro OOIIecTBA; MPUHATHE TPAJAULMOHHBIX OOIIEYETOBEYECKUX
TYMaHUCTHYECKHUX U IEMOKPATUYECKUX LIEHHOCTEN; TOTOBHOCTh BECTH COBMECTHYIO JACSITEILHOCTD B
UHTEpecax TIPaXkJIaHCKOro OOIecTBa, y4yacTBOBaTb B CaMOYIPaBIEHHMM B 00pa3zoBaTeIbHOMN
OpraHu3alli;, YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKUMSAMYU U HA3HAYEHUEM; TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOM 1A TEIbHOCTH;

2) RAMPUOMUYECKO20 80CNUMAHUS

c(OPMHPOBAHHOCTh POCCUICKON I'pakJaHCKOW HMIACHTUYHOCTH, NATPUOTU3MA; [IEHHOCTHOE
OTHOIIIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JJOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 001acTU (QU3UKU
U TEXHUKE;

3) 0YX08HO-HPABCMBEHHO20 B0CNUMAHUSL.

Cc(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IIOBEIEHUs; CIIOCOOHOCTD
OLICHUBATh CHUTYallUI0 WU MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAJIBHO-
HpPaBCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHUCIIE B JACATEIBHOCTH YUYEHOTO; OCO3HAHHME JINUHOTO
BKJIaJla B IOCTPOEHHE YCTOWYMBOrO OyIyIIEro;

4) 9CMeMuUYecKo20 860CNUMAaHUsL.

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3uueckoil Hayke;

5) mpyo008020 B0CNUMAHUSL.

MHTEpEC K pa3IuuHbIM chepaM mpohecCHOHATBHON AESITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uMKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymieid npodeccun u
peaIn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIaHBI; TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO U
caM0o00pa3oBaHMIO B 00J1acTH (DU3UKH HA IPOTSHKCHUHU BCEH KU3HU;

6) 9KON02UHECKO20 BOCNUMAHUS

c(OpPMUPOBAHHOCTh JKOJOTMYECKON KYJIbTYphl, OCO3HAHUE TIJIOOATBLHOIO XapakTepa
HKOJIOTHUECKUX MpoO0seM; MIIaHUPOBAHKUE U OCYIIECTBICHHE JCHCTBHM B OKpYXarolleil cpeae Ha
OCHOBE 3HaHUS IeJIeld yCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA; PACHIMPEHUE OIbITa JEATEIbHOCTH
HKOJIOTHUECKOM HAPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HaHUH 10 pusmke;

7) YEeHHOCMU HAYYHO20 NOSHAHUS.

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢busnyeckoil HayKu; OCO3HAaHWE IIEHHOCTHM Hay4YHOH [eATeIbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3yueHHst (PU3NKU OCYIIECTBIISATh IPOCKTHYIO U HCCIIE0BATENbCKYIO IeATEIbHOCTh HHANBHYaTbHO
U B TpYIIIIE.

MertanpeameTHble pe3yJibTaThl

Ilo3naBaTenbHBIC YHHBeEPcaAbHbIe Y4eOHbIE JeHCTBUS

Ba3zoBble Jloruyeckue aeiicTBUs:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeICTIATH 1IeNIN ACSITENFHOCTH, 3a7]aBaTh MapaMeTpPhbl U KPUTEPHUH UX TOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3MUYECKUX SIBICHUSX;
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pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHATN3a UMCIOIIUXCS MAaTCPUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTb, OIICHMBATH COOTBETCTBHE PE3YJIHTATOB IIETISM,
OIICHUBATh PUCKU MOCJIEICTBUIN AESITETbHOCTH;

KOOPJAMHUPOBATH U BBINOJHATH PabOTy B YCIOBUAX PEAIHHOTO0, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

basoBbie ucciienoBare/ibCKHe AeUCTBUSA !

BJIQJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH OHITHAMHU U METOJIaMU (PU3MUECKON HAYKH;

BIIAJICTh HABBIKAMHU Y4eOHO-UCCIENOBATENLCKON U TPOEKTHOW MEATENBHOCTH B 00JacTH
(GU3UKH, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEUICHUsS 3aaad
buznYecKoro coaepx aHus, MPUMEHEHUIO PA3TUYHBIX METO/I0OB TIO3HAHNUS,

BIIQJICTh BHUJAAMH JCATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAIINH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX YUYEOHBIX CHTyalUsX, B TOM YHUCIE MPH CO3JaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITH PUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyalIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3y
e€ pemieHus, HaXOUTh apTYMEHTHI JJIs I0Ka3aTeIhCTBA CBOUX YTBEPXKICHUM, 3aaBaTh MapaMeTphl
U KPUTEPUH PEIICHHUS,

aHATM3WPOBATh TIOJYUYCHHBIC B XOJIE PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPDUTHUYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIBHON JEATEILHOCTH, B TOM
qHCclie PY U3YYCHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLECHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS MO0 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACITETLHOCTH;

YMETh MHTETPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH NMPOOJIEMBI U 337a4H, T0MYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HaBBIKAMH IOJIy4€HUS HHPOpMAIUU (PU3NUECKOrO COJAEp>KaHUS U3 HCTOUYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh NIOUCK, aHAIN3, CHCTEMATH3ALIMI0 U MHTEPIIPETALIUIO
uHGOpMalUU Pa3InYHbIX BUA0B U (GOPM IPECTABICHUS;

OILICHUBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

HCIOJIb30BaTh CPeICTBa MH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B peIIeHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3a7ad C COOJoJIeHHeM TpeOOBaHUN
PrOHOMHUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, peCypcocOepeKeHus, TPABOBBIX U ATUUECKUX HOPM,
HOpM UH(POPMAITMOHHON 0€30MaCHOCTH;

CO03/1aBaTh TEKCThI (PUINUYECKOTO COAECPKAHUS B pa3IMUHbIX (hopMaTax ¢ yu€ToM Ha3HAuUEHUs
uHbOpMAIllMU ¥ IENEBOM ayAWTOpUH, BHIOMpas ONTUMAIbHYIO (OpPMY TMPEACTaBICHUS U
BU3YaJIH3al1H.

KoMMmyHuKaTHUBHBIE yHUBEPCAIbHbIE YUeOHbIe 1elCTBUA:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PM3UKH U BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacmo3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIlMi H CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHNEM SI3bIKOBBIX CPE/ICTB;

MMOHUMATh U UCTOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U UHIUBUIYaTIbHONU PaOOTHI;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHH ¢ y4€TOM OONIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4eHa KOJJIEKTHUBA,

MIPUHUMATH 1[I COBMECTHOM JACSATEIHLHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH ICUCTBUS
1o €€ JOCTUKEHHIO: COCTABIIATH IIAH JEHCTBUIL, pacrpenesaTh PO ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OILICHHMBATh KaUeCTBO CBOETO BKJIAJIA M KAXI0TO yYaCTHUKA KOMaH/IbI B OOIIMIA pe3yabTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;
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npeajaratb HOBBIC ITPOCKTBI, OLCHUBATHL HMACU C TIO3MIUU HOBU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATD MO3UTHBHOC CTPATCTUICCKOC IMTOBCACHUEC B PA3JIMYHBIX CUTYAllUAX, IPOABJIATH
TBOPYCCTBO U BOO6p8.)KeHI/IC, OBITE HMHHUIUATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranmszauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh I103HABATEIbHYIO MAESTENbHOCTh B 00JACTH (U3MKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHMsI PACUETHBIX M KAYECTBEHHBIX 3a]ay, IUIAH
BBITIOJTHEHMSI TPAKTUUYECKON pabOThI € yUETOM HMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN
Y TIPEATIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciIpsATh paMKU y4eOHOI0 IIpeIMETa Ha OCHOBE JIMYHBIX MPEATNOUTECHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHHBATh NPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO PYIULMU B 00JaCTU (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJILHBIH MHTEJICKT:

JaBaTh OLCHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaICTh HaBBIKAMH MO3HABATENIbHOM peduieKCHH Kak OCO3HAHUSI COBEPILAEMBIX JEHCTBUN U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJILTATOB U OCHOBAHMIA;

HCIOJIb30BaTh NPUEMBI peICKCUU ISl OLIEHKH CUTYallluU, BbIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHATIU3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

NPUHUMATD ceOs, TOHUMAast CBOM HEJOCTATKU M TOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAIU3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B npouiecce 10CTMKEHUS TUUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrpamMMbl 10 (hu3MKe AJis
YPOBHSI CpelHEro oomiero oOpazoBaHHs y OOYYAIOLIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEIJIEKT, PEeANoIaraumii copMIUpOBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOW AMOIMOHAIBHON c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMsI, BKJIFOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHHE, CIIOCOOHOCTh a/IallTUPOBATHCA K AMOLMOHAIBHBIM W3MEHEHUSM U IPOSBISATh
TrHOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAKOUIEH CTPEMJICHUE K JOCTHXKCHHIO LEIH M yCHeXy,
ONTHMHU3M, HHUIIMATUBHOCTb, YMEHNUE JEHCTBOBATh UCXO/S U3 CBOUX BO3MOYKHOCTEH;

SMMATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE JApPYTUX,
YUUTBIBATh €T0 IPU OCYIIECTBIECHHH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHHUS C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

IIpenmeTHble pe3yabTaThl

K xonmy obydenus B 10 kiacce nmpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCSl YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojb U MecTO (HU3UKU B (HOPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JeATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULIBI TPUMEHEHUS N3YUYEHHBIX (H3MUECKUX MOJETICH: MaTepranbHas TOUKa,
WHEepLUadbHasl CUCTeMa OTCYETa, aOCOTIOTHO TBEPIOE TENO, HAeaIbHBIA ra3, MOAEIU CTPOCHHS
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ra30B, KUIAKOCTCH W TBEPIBIX TENI, TOYCUHBIN SJCKTPUUSCKUAN 3apsi MPU pelIcHUH (PU3NIecKuX
3a/ay;

pacrnio3HaBaTh (pU3MYECKHE SIBICHUS (IIPOLECCh) U OOBSICHIATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOpUM CTPOCHHUS BEIIECTBA U SJICKTPOAMHAMMKH:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHYKEHUE, CBOOOTHOE MAJICHHUE T, TBUKCHHEC
M0 OKPYXXHOCTH, MHEpIUs, B3auMojieicTBre Tel, nuddysus, OpoyHOBCKOE ABIKEHHE, CTPOCHUE
KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE O00BhEMa Tel NMpH HArpeBaHWH (OXJIAXKICHHH), TEIJIOBOE
paBHOBEcHE, WCIApeHHe, KOHACHCAllWsA, IUIABJICHUE, KPUCTAJUIM3AIUS, KUIEHUE, BIIAXKHOCTD
BO3/lyXa, IMOBBINICHUE JABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHUS Ta3a B U30MPOIIeCcCax, SJICKTPU3AIIHS TeJl, B3aUMOJICHCTBUE 3apsIIOB;

OIMCHIBATh MEXaHWYECKOE JBIIKCHHUE, HUCIOJIB3ysS (PHU3MYECKHe BEIMYMHBI: KOOPIMHATA,
nyTh, TMEpPEMENICHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tela, Cujla, UMIYIbC Tela, KUHETUYeCcKas
9HEPrus, NOTCHIIHAIBHAS YHEPTHsI, MeXaHUYecKas paboTa, MeXaHU9IeCKast MOIIIHOCTb; ITPH ONUCAHUU
MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIONIb3YEMbIX BEIMYMH, UX 0003HAYCHHS U €IUHUIIBL,
HAXOAHUTh (DOPMYITBI, CBA3BIBAIONIUE TAHHYIO (PU3UICCKYIO BEIMINHY C IPYTUMH BEIIMIYNHAMH,

OMKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOICTBA TE€N U TEIUIOBBIE SIBICHUS, HWCIOIB3Ys
du3MyYecKue BEIWYWHBL: JIaBJICHHE Trasza, TeMIeparypa, CpeaHsas KHHETHYECKas dHEPrHs
Xa0TUYECKOTO JBUKECHHS MOJIEKYJI, CPETHEKBAIPATHYHASL CKOPOCTh MOJIEKYJI, KOJTHYECTBO TEIUIOTHI,
BHYTPEHHSS SHEPTHUs, paboTa ra3a, KodQGUIIMEHT MOJIC3HOTO JICHCTBUS TEIUIOBOTO JIBUTATEIIS; TIPH
OTHMCAHUU MPABUIIBHO TPAKTOBAThH (PU3MUECKUN CMBICI MCIONB3YEMBIX BEJIMUMH, UX 0003HAUCHUS U
CJIMHHUIIBI, HAXOTUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3NYCCKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAM;

ONKCHIBATh M3YUYEHHBIE SJIEKTPUUECKHE CBOICTBA BELIECTBA U DIJIEKTPUUYECKHE SBIICHUS
(mporecchl), UCHONB3YS (PU3NYECKUE BEIWYHMHBI: DJEKTPUUCCKHMA 3apsif, IJIEKTPUYECKOE IIoJIe,
HaANPsHKEHHOCTD TOJIS, MOTEHIIMAJ, Pa3HOCTh NOTEHIIMAJIOB; IIPU ONKUCAHUU MPaBUIBHO TPAKTOBATh
(U3UYECKUI CMBICH HUCIIOJIb3yEeMbIX BEJIMYMH, NX 0003HAYCHUS U €AMHHUIIBI; YKa3bIBaTh (DOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEIMUMHY C APYTUMHU BEITUUYUHAMU;

aQHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl M SIBICHUS, HUCTIOJIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIBI: 3aKOH BcemupHoro TsroteHus, |, Il u 11l 3akorst HproToHa, 3akOH CcoXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHCHHS MMITYJIbCA, MPUHIUI CYMEPIO3UIIUN CHII, TPUHIUI
paBHOIpPAaBUSl MHEPLUATIBHBIX CHCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, TA30BBIC 3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JABMXKCHUS MOJICKYT
¢ aOCOJIIOTHOM TEeMITepaTypOoH, MEPBBINA 3aKOH TEPMOJINHAMUKH, 3aKOH COXPAHECHHSI DJIEKTPUUECKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOEe BEIPAXKEHHE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIBI JEHCTBHUS MAallliH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3inuyaTh yCIOBHS UX O€30MaCHOTO UCIIOIb30BAHMS B IOBCEIHEBHON KU3HU;

BBITIONHATh JKCIEPUMEHTHl TI0 HUCCICIOBAHUIO (PU3NYECKUX SIBICHHUH U TPOIECCOB C
HCIIOJIb30BaHUEM TPSAMBIX M KOCBEHHBIX U3MEPEHU, IIPU 3TOM (POpMYIUPOBAThH MpodieMy/3aaauy u
TUTOTE3y Y4eOHOrO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYHAOBaHUSA,
MIPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMBIE U KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BEITUYHH, IIPU 3TOM BBIOUPATH
ONTHUMAJIBHBIA CHOCOO M3MEPEHUs] M HCIOJB30BaTh M3BECTHBIE METOJBI OIIEHKH IOrPEIIHOCTEH
W3MEPEHHUI;

WCCIICIOBATh 3aBUCUMOCTH MEXKIY (PU3NICCKUMU BEIIMYMHAMH C HUCIIOJIb30BAHUEM TPSIMBIX
U3MEpPEHH, MpPU HTOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBATH pe3yldbTaThl IOJIYYEHHON
3aBUCHMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOIHIl U TpadUKOB, JEJIaTh BHIBOJBI [0 PE3yIbTaTaM
UCCIIEJIOBAHMUS,

co0uro1aTh MpaBuiia 6e3011acHOTO TPY/Aa MPH MPOBEICHUH HCCIIEJOBAHUH B paMKax yueOHOTO
JKCIIEPUMEHTa, Y4eOHO-MCCIEeNOBATENbCKOM M TMPOEKTHOM HEeATENbHOCTH C HCIOJIb30BaHUEM
HU3MEPUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYIOBAHHS,
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pemaTh pacy€THBIC 3a/1a9H C SBHO 3aIaHHON (PU3UUECKON MOJICIBIO, UCTIONB3YS (PHU3UIECKUE
3aKOHBI M TPHUHIIMIIBI, Ha OCHOBE aHalu3a YCJOBHs 3a/Jaydl BBHIOMpPATh (UINYECKYI0 MOJEIb,
BBIJICTISITH (PU3UICCKUE BETUIHHEI U (DOPMYJIIBI, HEOOXOIUMBIC TSI €€ PEIICHUS, TIPOBOIUTE PACUETHI
U OLIEHUBATh PEATbHOCTD MOJYYEHHOTO 3HAUCHUS (DU3HUECKON BEIIMYUHBL

peliaTh KadeCTBEHHBIC 3a/JaYd: BBICTPAWBATh JIOTUYECKH HETPOTHBOPCYHUBYIO IICTIOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

HCIIOJIb30BATh MPH PEIICHUH YYCOHBIX 3a7a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHU
JUTSI IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH U MPEACTABICHUS Y4eOHOM U HAYYHO-TIOMYJISIPHOM
uHPOPMAITNH, TTOJYICHHON M3 Pa3IUYHBIX UCTOYHUKOB, KPHTUYCCKU aHAU3UPOBATH MOTy4aeMyIO
UH(POPMALIUIO;

MIPUBOJIUTh TIPUMEPHI BKJIAJa POCCHHUCKHX W 3apyOeHBIX YYEHBIX-(DH3UKOB B pPa3BUTHE
HayKH, 00bACHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUICCKHE 3HAHUS 110 (PH3UKE B MIOBCETHEBHOM KU3HHU TSI OOSCTICUCHUS
0€30MacHOCTH MPHU OOpalIeHHH ¢ MPHOOpaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXPAaHEHUS
3II0POBBSI U COOITIOJICHHUSI HOPM SKOJIOTHUIECKOTO TIOBEACHHUS B OKpYKAIOIIeH cpeie;

paboTaTh B TpyIIe ¢ BHIIOIHEHHEM Pa3IUYHBIX COIMAIBHBIX POJEH, MIIaHUPOBATh pPaboOTy
TPYIIIBI, PATHOHATEHO PACTIPEACIIATh O0S3aHHOCTH U TUIAHUPOBATH JACSITEILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBAaTHO OIICHWBATh BKJIAJ KaXJOro M3 YYaCTHHKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMoid mpoOIEeMEI.

K xonmy oOydenus B 11 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEpPax Pojb U MecTO (U3UKU B (OPMUPOBAHMU COBPEMEHHOU
HAay4yHOM KapTHUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMWA, B MPAKTUYECKOU
JEeSTENIbHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBATh TPaHULIBI TPUMEHEHHUS M3YyYEHHBIX (PU3NYECKUX MOJEJe: TOYEeUHBIH
AIIEKTPUYECKUI 3apsif, Tyd CBEeTa, TOUCUHBI UCTOYHHK CBETA, siIepHAsi MOJAEIb aTOMa, HYKIOHHAS
MO/JIeJIb ATOMHOTO sJIpa MPH pelIeHnH (PU3HUECKUX 3a7ay;

pacnio3HaBaTh (u3MUeckue sBICHHUS (MIPOLIECChI) M OOBACHATH UX HA OCHOBE 3aKOHOB
JMEKTPOAUHAMUKN M KBAHTOBOM (DU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOEe, MAarHUTHOE ICHCTBUS TOKA, B3aUMOJICHCTBUE MATHUTOB, DJICKTPOMATrHUTHAS UHAYKIIHS,
JefiCTBHE MAarHUTHOIO MOJII HA MPOBOJHUK C TOKOM U JBMXKYLIUICS 3apsill, 3JIEKTPOMarHUTHbIE
KoieOaHusT W BOJHBI, NPSIMOJMHEWHOE pPACIPOCTPAHCHHE CBETa, OTPAKCHHE, MPEIOMIICHHE,
uHTepdepeHIus, TUPPAKIU U TOJIIPU3AIII CBETA, TUCIIEPCUs CBeTa, (DOTOAIeKTprUecKuil 3P ekt
(poroaddexT), cBEeTOBOE HaBICHHWE, BOHUKHOBEHHE IMHEHYATOr0 CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJiMOAKTUBHOCTb;

OMKCHIBATh HM3yYEHHBIC CBONCTBA BEIIeCTBA (DIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
JJEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CpEI) M AJIEKTPOMArHUTHBIEC SIBICHUS (IIPOLIECCHI),
UCTIONB3YS GU3NYECKUE BETMUUHBL: AICKTPUUCCKUH 3apsil, CHIa TOKA, SJICKTPUYECKOE HAIIPSHKCHHE,
JNEKTPUYECKOE COMPOTUBJICHHE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOJABMKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO Mouist, cuina Ammepa, cwia JIopeHma, WHAYKTUBHOCTh KaTYIIKH, SHEPTUs
AMEKTPUYECKOTO ¥ MarHUTHOTO MOJIeH, IEPUO U YacToTa KosiebaHUil B KoJieOaTeIbHOM KOHTYpE,
3aps W cHUJla TOKAa B TIPOIECCE TapMOHMUYECKUX DIIGKTPOMATHUTHBIX KojebaHui, (okycHoe
paccTosiHuE U ONTUYECKas CUJjla JIMH3bI, TP ONMKMCAHUU MPABUIIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUCHUS U €IUHUIIBI, Ka3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE JAHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYNHAMUY;

OTHCHIBATh U3YUCHHBIE KBAHTOBBIC SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI (PU3UUECKUE BEINYHHBDI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC (DOTOHA,
nepuoj MoJlypacnaja, dHEeprusi CBSI3M aTOMHBIX fJep, MpPU ONHUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUI CMBICI MCIIOJIb3yEeMbIX BEJTUYHH, X 0003HAYCHHS M €IUHHIIBI, YKA3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIIME JTaHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUUCISATH 3HAYCHHUE
(bU3HYECKON BETNIMHBL;
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aHATM3UPOBaTh (DU3UYECKHE MPOIECCHl W SBICHUS, WCHOIB3yd (U3NYECKHE 3aKOHBI H
HOPUHIMIBL: 3aKoH OMa, 3aKOHBI TIOCJIEJOBATEIBHOTO M NapaljIeIbHOTO COSAMHEHHSI TIPOBOHUKOB,
3akoH Jxoyns—JleHna, 3akOH 3JIGKTPOMArHUTHOW HMHAYKIMH, 3aKOH MPSMOJUHEHHOIro
pacIpoOCTpaHEHHsI CBETa, 3aKOHbl OTPa)KEHUS CBETa, 3aKOHBI IPEJIOMIICHHUs CBETa, ypaBHEHHE
OliHmTeHa i poToaddexra, 3aK0OH COXpaHEHUs] SHEPTUU, 3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOH
COXPAaHEHHUs IEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHUSI MaCCOBOI'0 YMcIa, IOCTynaThl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajaa, IMpUd STOM pas3jidnyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIIpe/IEIIATh HAlpaBICHUE BEKTOPA MHIYKIIUU MAarHUTHOTO MOJIS TPOBOJAHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTPOMTbH U OMHCHIBATh U300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€pPKaJioM, TOHKOH JINH30M;

BBIMOJIHATh SKCIEPUMEHTHI [0 HCCIICAOBAHUIO (PU3MUYECKUX SBJIEHUI W IPOLIECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POPMYIUPOBAThH MpodIemMy/3a1auy u
TUIIOTE3y Y4eOHOTo 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEUIOKEHHOro 000pylOBaHMA,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMblE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHUH, IIPU 3TOM BbIOUPATh
ONTHUMAJIbHBIA CHOCOO M3MEPEHUS M HCIOJb30BaTh M3BECTHBIE METOJbI OLIEHKH IMOrPEHIHOCTEN
U3MEPEHUH;

HCCIIEI0BaTh 3aBUCHMOCTH (PU3NYECKUX BEJIMYUH C MCHOJIb30BAHUEM MIPSIMBIX U3MEPEHUMA:
OpU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUPOBATh pe3yJbTaThbl MOJIYYEHHOM 3aBHCHUMOCTHU
¢u3nyecKuX BEJMYMH B B TaOIUI] U IPa(UKOB, €1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMS;

co0Jro1aTh npaBuiia 6e3011acHOT0 TPYy/Aa PH MPOBEICHUU UCCIIEJOBAHUI B paMKax yu4eOHOTo
9KCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIICKON M NPOEKTHOH MAEATENbHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTr0 000PYAOBAHMS;

pelaTh pacy€THbIE 331a4U C ABHO 3alaHHON (PM3UYECKON MOJIENbIO, UCTIONB3YS (PU3UUECKUe
3aKOHBl M TPUHIUMBI, HA OCHOBE aHAIM3a YCJOBUS 3a/Ja4d BbIOMpPATh (PU3MUYECKYIO MOJEIb,
BBLJICJIATE (PU3UUECKUE BETMUUHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ PELIeHNUs], IPOBOJAUTh PaCUEThI
¥ OLICHUBAThH PEATBbHOCTH MOJYYSHHOT0 3HaYeHUS (PU3NYECKON BETMUMHBL;

pelaTh KauyeCTBEHHbIE 3a/auM: BBICTpaMBAaTh JIOTMUECKH HENPOTUBOPEUUBYIO IIENOYKY
paccyXJIeHUl C OMOPOi Ha U3yYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS,

HCIOJIb30BaTh IIPHU PEUICHUN Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUH U IPEACTABICHHS y4eOHON 1 HAYYHO-TIOMYJISIPHON
UH(pOpPMALIUK, TOJYYCHHON U3 PAa3IUYHbIX NCTOUHUKOB, KPUTUYECKH aHAJIM3UPOBATH M0JIy4aeMYyIO
UH(POPMALIUIO;

OOBSICHATh IPUHIMIIBI IEHCTBUS MAIllUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3iavyaTh
yCIIOBHA UX O€30MIaCHOTO MCIIOJIb30BaHMSI B [IOBCETHEBHOM KU3HU;

IIPUBO/IUTH NPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pPa3BUTHE
HayYKH{, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3MKE B OBCEIHEBHON KU3HU JUIs 00ecIeueHus
0€30MacHOCTH NpU OOpPALIEeHUH C MPUOOpPaAMH M TEXHHMYECKUMH YCTPOMCTBAMH, JAJISI COXPAHEHUS
3JI0POBbS U COOJIIOZICHNSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKpYXKaIOILEeH cpere;

paboTaTh B Ipymie ¢ BBIMOJIHEHHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IPYMIIbI, PAMOHAIBHO paclpeleNaTh 00513aHHOCTH U IIJIAHUPOBATh EATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJEKBaTHO OLIEHUMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpPYyNNbl B pELICHUE
paccMmaTpuBaeMoil mpoOIeMBbl.
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Ilepeuyennb (koaudukaTop) pacnpeaejeHHbIX M0 KJIaccaM NMPOBepsieMbIX TPeOOBaHUN K
pe3yJbTaTaM OCBOEHHMSI OCHOBHOWI 00pa3oBaTeJbHOH TMPOrpaMMbl CpeaHero 00ero
00pa30BaHUA U 3JIEMEHTOB CO/IepP:KaHus 10 pu3nKe

10 KJIACC
[TpoBepsiembie TpeOOBaHUs K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI
Kon [TpoBepsiemble TpeAMETHBIE Pe3yIbTaThl OCBOCHHUSI OCHOBHOM
IPOBEPSEMOro 00pa30BaTeNbHON POrpaMMBI CpeHEro o01ero oopa3oBaHus
pesyabraTa
10.1 JleMOHCTpHPOBaTh Ha MPUMEpPaxX PoJib U MecTO (PU3MKU B POPMUPOBAHUN COBPEMEHHOMN Hay4YHOM
KapTUHBI MHUpPa, B Pa3BUTHU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B TIPAKTUYECKOHN eI TEIbHOCTH
mroaei
10.2 YUuTHIBaTh TPaHULBl MPUMEHEHHs H3Y4YEHHBIX (M3MYECKUX MOJIeNiell: MarepuaibHas TO4YKa,

HWHEpIUaIbHAsl CHCTEMa OTcYeTa, aDCOMOTHO TBEPIOE TEINO, UICATBHBIN Ta3; MOJECIN CTPOCHUS
Ta30B, KHUIKOCTEH U TBEPABIX TEIl, TOYCUHBIH IJICKTPUICCKUH 3aps] — P PCIICHUN HU3NICCKAX
3a/1a4

10.3 PacniosnaBaTh (hm3nveckue sBICHHS (MIPOIECCH) U OOBSCHATh MX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJICKYTISIPHO-KHHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA M AJIEKTPOJMHAMUKHI: paBHOMEPHOE U
PaBHOYCKOpPEHHOE TIPSMOJMHEHHOE JBIDKCHHE, CBOOONHOE TIIaJeHWe TeJ, MOBIDKEHHE IIO0
OKPY)KHOCTH, MHEPIHs, B3aUMOACHUCTBUE Tel; muddy3us, OpOyHOBCKOE IBHKECHHE, CTPOCHHUE
KUAKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00beMa Tell MPU HarpeBaHUU (OXJIAKICHHUH), TETUIOBOE
paBHOBECHE, HCHApEHHE, KOHACHCAIMs, IUIaBJICHHE, KPHCTALIH3AIMs, KHIICHHE, BIAKHOCTH
BO3/yXa, MOBBIIICHAE MABJCHUS Ia3a IPU €ro HArpeBaHHWU B 3aKPHITOM COCYAE, CBSI3b MEXKIY
rapaMeTpamMy COCTOSIHHSI Fa3a B U30IPOIECCax; ANEKTPU3aIUs Tel, B3aUMOJICHCTBHE 3apsI0B
104 OnuchiBaTh MEXaHUYECKOC JBHIKCHUE, UCIOJb3ys (PU3MYCCKHE BEIMYUHBI: KOOPIUHATA, MMYTh,
nepeMeleHne, CKOpocTh, YCKOPEHHe, Macca Teja, CUila, UMIYJIbC Tella, KHHEeTHYecKas YHeprus,
MOTCHIMATbHAS DHEPIus, MEXaHW4ecKas pabdoTa, MEXaHHYECKas MOIIHOCTH, IMPHU ONHUCAHHUU
MPaBUJIBHO TPAKTOBaTh (DM3MYCCKUU CMBICI MCIOJNB3YEMbIX BEIUYHMH, WX OO0O3HAUCHUS U
CJIMHUIBI, HAaXOAUTh (HOPMYJIBI, CBA3BIBAIOIIUC JTAHHYIO (U3WYCCKYIO BEIHYUHY C JAPYTHMU
BEJTUYHHAMU

105 OnuceBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEI M TEIUIOBBIC SBJICHHUS, UCIIONB3Ys (U3UICCKHE
BEIMYMHBL: JaBIICHHE Ta3a, TEeMIIepaTypa, CPENHSAA KHHETHYCCKAs JHEPrus XaoTHYECKOTO
JIBIKEHUS MOJICKYIT, CPETHEKBAAPATHYHAS CKOPOCTH MOJICKYJI, KOJIMIECTBO TETIOTHI, BHYTPEHHSIS
SHeprus, padora raza, KO3(pPHUIHEHT MOJIE3HOTO JSHCTBUS TEILIOBOTO JABUTATENS; IIPU OIMMCAHIH
MPaBUIBHO TPAKTOBATh (DM3WUYECKHHA CMBICI WCIIONB3YEMBIX BEIUYMH, WX OOO3HAUYCHUS W
eAWHUIBI, HAaXOAWUTh (HOPMYIBI, CBSA3BIBAIONIINE MAHHYIO (DM3WYECKYIO0 BEIHYUHY C IPYTHMH
BEITMYMHAM

10.6 OnuceiBaTh HW3YYECHHBIE JJICKTPUUYECKHE CBOWCTBAa BEIIECTBA U DJCKTPUYECKHE SBIICHHS
(porneccyl), UCMONB3ysl (DU3UUECKHE BEIUYMHBI: DJICKTPHYESCKUI 3apsjl, 3JEKTPHUYECKOE MoJIe,
HATPSKCHHOCTB ITOJIS, TOTCHIIUAN, PA3HOCTh TOTCHIIMAIOB; IPH OMUCAHUH MTPABUIBHO TPAKTOBATh
(hU3UYECKHIA CMBICIT HCITOJIb3YEMbIX BEJIUYMH, UX 0003HAUCHUS U CTUHUIIBL, YKa3bIBaTh POPMYIIBI,
CBSI3BIBAIOINUE TAHHYIO (DM3UYCCKYIO BEJIHYUHY C JPYTUMH BEITHUYHHAMU

10.7 aHATM3UPOBATh (PU3MUYCCKHE MPOIICCCHI U SBJIICHUS, UCHIOIB3Ys (PU3MUYCCKHE 3aKOHBI M IPHHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3akonsl HeioToHA, 3aKOH coXpaHEHHs] MEXaHUYECKOM
SHEPIHH, 3aKOH COXPaHCHHS WUMITYNIbCA, MPUHIUI CYICPIO3UINU CHJI, TIPUHIUII PAaBHOIIPABHS
WHEPIUATBHBIX CHCTEM OTCYETa; MOJCKYISPHOKHHETHUYCCKYIO TEOPHIO CTPOCHHS BEIICCTBA,
ra30BBIC 3aKOHBI, CBS3b CpPENHEH KHHETHYCCKOW SHEPTHH TEIUIOBOTO JBIKCHUS MOJEKYNI C
a0COINFOTHOW TEMIIepaTypOi, IEPBHIi 3aKOH TEPMOJAWHAMUKH;, 3aKOH OXPAaHCHHUS AIEKTPHISCKOTO
3apsima, 3akoH KynmoHa, mpw 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BEIPaKEHUE U YCIOBUS (TpaHHUIbI, 001aCTH) IPUMEHAMOCTH

10.8 OOBSCHATH OCHOBHBIC NPWHIIUIBI ICHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKHX YCTPOHCTB,
pas3nuyarh yCJIoBHs MX 0€30MacCHOI0 MCIOIb30BAHMUS B TOBCETHEBHOW KU3HH
10.9 BBIMONHATE  AKCIEPUMEHTHI MO0  HCCICOBAHUIO (U3MYCCKUX SBJICHUH W  TIPOIECCOB C

UCIIOJIb30BaHMEM MPSMBIX M KOCBEHHBIX HM3MEPEHHH; MpH 3ToM (opMyliupoBarh mHpoliemy
(3amauy) u rHnoresy y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IIPEIUIOKEHHOTO
000py10BaHMsI, IPOBOJHUTH OIIBIT X (POPMYIIHPOBATH BHIBOIBI

10.10 OcCyIecTBIATh NMpsSIMBIE M KOCBEHHBIE M3MEPEHUsS! (PU3NYECKHX BEIMYHMH; TP 3TOM BHIOMpATh
ONTHUMAIBHBIN CIIOCOO M3MEPEHMsI W HCIOJIb30BATH U3BECTHBIC METOJbI OLIEHKH ITOTPEIIHOCTEH
HU3MEpEHUH

10.11 HccnenoBaTh 3aBHCHMOCTH MEXITy (GU3NYECKUMH BEIMYMHAMH C HCIIONB30BAHHEM TIPSMBIX

W3MEpPECHUH; TpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh pe3yldbTaThl MOIYYCHHOH
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3aBUCHUMOCTHU (1)I/IBI/I‘I€CKI/IX BCJIMYWH B BUJIC Ta6J'II/I].[ n I‘pa(l)I/IKOB, JACJIaTb BBIBOJLI IO pE3yJibTaTaM
HUCCICAOBAHUA

10.12

Cobntoate npaBmia 0€30MaCHOTO TPyJa NMPU HPOBEICHUH HCCICIOBAHUH B paMKax y4eOHOro
IKCIICPUMEHTa, y4eOHO-MCCIEeNOBATeIbCKOW W IPOSKTHOH NEATEeNbHOCTH C HCHOJIB30BAaHHEM
HM3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOTo 000PYIOBaHUS

10.13

Pemrate pacderHbIe 3amauM ¢ SBHO 3aaHHON (M3MYECKON MOMETBIO, MCIONB3YS (HU3NIeCKHe
3aKOHBI W IPUHIOWIBI; HA OCHOBE aHAIM3a YCJIOBHS 3aJaddl BBIOMpaTh (DU3UUECKYI0 MOJEIb,
BBIACIATE (DU3UUCCKUE BEIMYMHBI U (OPMYNbI, HEOOXOAMMBIE Ul €€ PEIICHHs, IPOBOIUTH
PpacyuCThbl U OUCHUBATH PCAIBHOCTD NOJIYYCHHOTI'O 3HAYCHU d)HSH‘ICCKOﬁ BCIIMYNHBI

10.14

Pemarr kadecTBEHHBIE 3aJadyd: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPECUUBYIO IIETIOYKY
paccyXJICHHI C OMOPOI Ha H3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (DH3UUCCKUE SIBICHHUS

10.15

Hcnonp3oBath IIpyu pCIICHUN y‘{e6HI)IX 3aga4 COBPEMECHHBIC I/IHq)OpMaIlI/IOHHI)IC TCXHOJIOTMHU JJIA
TIOUCKA, CTPYKTYPUPOBAHUsI, HHTEPIPETALMN U TPEJCTABICHHUS YUeOHOH M HayYHO-TIOIYJISIPHOU
nH(OpPMaINH, TOTYYEHHOH U3 Pa3InYHBIX HCTOYHHKOB; KPUTHUECKH aHAIM3UPOBATH TOJTy4aeMyI0
nH(OpMaLUIO

10.16

[TpuBoaMTE IIpUMEPHI BKJIAJa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX (PU3UKOB B Pa3BUTHE HAyKH,
00BsSICHEHUE MTPOLIECCOB OKPYIKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHHUA I10 (I)I/ISI/IKG B HOBCCHHCBHOﬁ JKU3HU IJIA obecreueHus
0e30MacHOCTH npu 06paHI€HI/II/I C HpI/I60paMI/I 1 TCXHUYCCKUMHU YCTpoﬁCTBaMH, JJIL COXpAaHCHUA
340POBbA U CO6J'IIO,I[CHI/I$I HOPM 3KOJIOTUYCCKOI'O NOBEJICHN B Opr)KaIOH.[Cﬁ cpeac

10.18

PaGoraTp B Tpymie C BBIIOJHEHWEM Pa3yIMUHBIX COLMAIBHBIX pOJIEH, IUIAHMPOBaTh padoTy
TPYINBl, PAalMOHAIBHO pacHpeieNsiTh OOSM3aHHOCTH M IUIAHUPOBAaTh JAEATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalHsX, aJeKBaTHO OIIEHMBATH BKJIAJ KaXIOTO M3 YYaCTHHKOB TPYIIIBI B
pelIeHne paccMaTpUBaeMON IPOOIEMBI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHNUS

Kon Kon [TpoBepsieMble 37IEMEHTHI COAEPKAHMSA
paszena IIPOBEPSAEMOTO
3JIeMeHTa
1 OU3NKA NUMETOABI HAYYHOI'O TTO3HAHUMA
11 ®uzuka — HayKa o npupoje. Hayunsle MeToabI TI03HAHUS OKpY’KaoLEro mupa. Poib
9KCIEPUMEHTa M TEOPHUH B IPOIIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3HUKE
12 MopnenupoBanie (QHU3MYSCKHX SBACHUHA W MOpomeccoB. HaydHble THIOTE3BI.
dusnyeckue 3aKOHBI M TEOPHU. | 'paHHIBI MPUMEHUMOCTH (U3HMUYECKUX 3aKOHOB.
[Mpunoun coorBercTBus. Pone u Mecrto ¢u3mMku B GOPMUPOBAHUK COBPEMEHHON
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKON IEATEIBHOCTH JIOEH
2 MEXAHUKA
21 KHUHEMATHKA
2.11 Mexannueckoe ABwkeHHE. OTHOCUTENBHOCTh MEXaHM4YecKoro aBmxkeHusa. Cucrema
orcyera. TpaekTopus
212 [Nepemerenne, cKOpoCTh (CPemHss CKOPOCTh, MTHOBEHHAS! CKOPOCTB) M YCKOPCHHE
MaTepHaabHOM TOYKHM, HX IMPOEKIMHM Ha OCH CHCTeMbl KoopauHar. CroxeHue
HnepeMeIeHUH U CII0KEHHE CKOPOCTeH
2.1.3 PaBHOMEpHOE W  paBHOYCKOpPEHHOE IpsMOJMHEiHOoe aBmxeHue. [ 'padukn
3aBUCHMOCTH KOOPHNHAT, CKOPOCTH, YCKOPEHHSL, ITyTH 1 TIePEMENICHUS MaTepUaIbHOM
TOYKH OT BPEMEHHU
214 CBo0OoHOE MajicHre. Y CKOPEHHE CBOOOTHOTO MaICHHUS
2.15 Kpusonuneiinoe nuxenue. PaBHoMepHOE IBIKEHNE MAaTEPUAIBbHON TOUKH MO
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHasi CKkopocTb. [leproa u yacroTa.
LleHTpOCTpEMHUTENTHLHOE YCKOPEHHUE
2.1.6 TexHHUECKHE YCTPOUCTBA: CIMIOMETP, ABM)KEHNE CHAPAOB, LIETTHbIE 1 PEMEHHBIE
nepenayn
2.1.7 [Ipaktiueckue pabotrel. l3MepeHne MrHOBEHHOH CKOpocTH. MccnenoBaHue
COOTHOUICHHSI MEXAY ITYTSAMH, ITPOHICHHBIMH TEJIOM 32 IIOCIIe/IOBATEIbHBIC PAaBHBIC
MPOMEXYTKH BPEMEHH NPH PaBHOYCKOPEHHOM JIBKEHHH C HadallbHOM CKOPOCTHIO,
paBHO Hymto. M3ydeHune nBHKEHMsS IIapuka B BSA3KOM JkuigkocTH. W3ydeHue
JIBIDKCHUS TeNa, OpPOIIEHHOTO TOPU30HTAIBHO
22 JMHAMUKA
221 IIpunnun orHocutensHocTH [anunes. Ilepseiii 3axon HeroToHa. MHEpruanbsHbIe

CHUCTEMBI OTCUCTA
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2.2.2 Macca tena. Cua. [IpyuHINT Cyneprio3uiing CUIl
2.2.3 Bropoit 3akoH HeloToHa 11 MaTepuaabHOM TOUYKM B MHEPLUAIBHOW CHUCTEME
orcuera (MCO). Tpernii 3akoH HeloTOHA /11 MaTepUAITEHBIX TOUCK
224 3akoH BcemupHoro TiroreHus. Cua TspkectH. IlepBas kocMuyeckast ckopocTh. Bec
Tena
2.25 Cuna ynpyroctu. 3akoH I'yka
2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBLKCHHS M CHJIAa TPEHHUS ITOKOSI.
Koaddunment tpenns. Cusia conpoTHBICHHS IPH IBIKSHUH TENa B KHUAKOCTH WITH r'a3e
2.2.7 IMocTynarensHoOe U BpalliaTelbHOE IBUKEHHE a0COIIOTHO
2.2.8 MOMEHT CcHIBI OTHOCHTENBHO OCH BpamieHHs. Ilnedo cuibl. YcIoBUS paBHOBECHS
TBepnoro tena B ICO
2.2.9 TexHu4yecKkue ycTpoWCTBa: NOAIIMITHUKY, IBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB
2.2.10 [IpakTndyeckue paboTsl. M3yueHue ABWKEHHS Opycka I10 HAKIOHHOMH IJIOCKOCTH ITOJ
JIeHCTBHEM HECKOJIBKHX CHJI. MccneioBaHme 3aBUCHMOCTH CUJT YIIPYTOCTH, BOSHUKAIOLINX B
JneopMHUpyEeMOl TMPY)KHMHE W PE3UHOBOM 00pasiie, OT BEIMYMHBI X Je(POpMaIInu.
HccnenoBanue ycaoBUil paBHOBECHS TBEPIOTO TeJId, MMEIOIIEr0 OCh BPAIICHHS
23 3AKOHbBI COXPAHEHUN I B MEXAHUKE
231 Wmnynbc MaTepranbHON TOUYKH, CHCTEMbI MATEPUANIBHBIX TOUEK. VIMITYIILC CHITBI U
M3MEHEHHEe UMITYJbCa Tella
2.3.2 3akoH coxpaHenus ummnyiasca B MCO. PeakTiBHOE ABHKEHHE
2.3.3 Pabora cuibl
234 MOIITHOCTP CHJIBI
2.3.5 Kunernueckast sHeprus MaTepuanbHOM TOUKH. TeopeMa 0 KHHETHYECKOH SHEprHH
2.3.6 IMorenrmansaas sHeprus. lloTeHIMANbHAs SHEPrHs yOpyro aeGopMHUPOBaHHON
npyxuHbl. [loTeHIManbHast SHeprys Tejla BOJIM3H OBEPXHOCTH 3eMITU
2.3.7 [MToTeHManbHbIE U HENOTEHIMAIbHBIE CHIIbL. CBSI3b pabOThl HEMTOTEHIMAIBHBIX CHJI C
M3MEHEHHEM MEeXaHHYECKOM YHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHsT MEXaHUUEeCKOit
SHEPruu
2.3.8 Yupyrue u Heynpyrue CToJIKHOBEHHUS
2.3.9 TexHUUecKue yCTPONCTBA: IBM)KEHHE PakeT, BOJOMET, KOIep, IPY>KUHHBIN MUCTONET]
2.3.10 [Ipaktuueckue paboThl. M3yueHue CBA3M CKOPOCTEW Ten MpH HEYNpyroMm yiaape.
HccnenoBanue cBsi3u paboThl CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW SHEPTHH Tea
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJANMHAMUKA
31 OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOUW TEOPUUN
311 OCHOBHBIE  TIOJIOKECHUSI ~ MOJIEKYJISIPHO-KWHETHYECKOH  Teopuu. bpoyHoBckoe
nBikenne. nddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBHS YaCTHII BEIIECTBA
3.12 Mogenu cTpoeHUsl Ta3oB, >KMIKOCTEH W TBEPABIX TEN U OOBSICHEHHE CBOWCTB
BEIIIECTBA Ha OCHOBE ITUX MOjieNer
3.1.3 Macca monekyn. KomuuectBo BemiectBa. IlocTosiHHast ABoraapo
3.14 TeroBoe paBHoBecue. Temmeparypa u ee nsMepenue. lllkana remneparyp Llenscus]
3.15 Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYIIIPHO-KHHETHYECKOH TeOpHH
W/ICAJTLHOTO Ta3a
3.16 AOGcomoTHas TemmepaTypa Kak Mepa CpeIHeld KWHETHYEeCKOH SHEepruy TEIUIOBOTO
JBKeHUs yactul rasza. [llkana temnepatyp KensBuna
3.1.7 Ypasuenue Knaneiipona— Mengeneesa. 3akoH [lanpToHa
3.18 I'azoBble 3akoHBI. [30ompolecchl B HIEaIbHOM Tra3e C IOCTOSHHBIM KOJHYECTBOM
BEILIECTBA: N30TE€PMa, N30X0pa, n3obapa
3.1.9 Texuuveckue ycrpoiictBa: TepMoMeTp, OapoMerp
3.1.10 IIpaktnueckne paboTel. M3MepeHme Macchl BO3AyXa B KIIACCHOM KOMHATe.
VccnenoBanue 3aBUCHMOCTH MEXY MapaMeTpaMH COCTOSTHHS pa3peKeHHOTo rasa
3.2 OCHOBBI TEPMOAVMHAMUMKN
321 TepMmonuHaMuueckas cucTeMa. BHYTpeHHsS SHEPrusl TEPMOANHAMUYECKOH CHCTEMBI
Y CIIOCOOBI €6 M3MEHEHHUS
322 KonngectBo TernoTsl u pabora. BHYTpeHHSS 3HEPrust OAHOATOMHOTO HICaIbHOTO

rasa
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3.23 Bugpl Temsonepenauy: TEMJIONPOBOIHOCTb, KOHBEKIMUS, M3IydeHHE. TerioeMKocTh
Tena. YnenpHas TEIUIOEMKOCTh BEHIECTBAa. PacyeT KOJIMYECTBAa TEIUIOTH IpH
TerIonepeade

3.24 IepBrrit 3aK0H TepMomUHAMUKH. [IpUMEHEHHE MEpPBOTO 3aKOHA TEPMOAWHAMHKH K
nzonpoueccam. ['paduueckas nHTeprperanus paboTh raza

3.25 TeruoBble MammHbL. [IpuHIMOBL AEHCTBUS TemyoBBIX MammH. [IpeoOpazoBaHus
SHEPTHH B TEIUIOBHIX MammHaX. Koaddumment moneznoro neiicteus (namee — KI1JT)
teroBoi Mamunbl. Hukn Kapnao u ero KITJ

3.2.6 Bropoii 3akoH TepmoanHaMuKki. HeoOpaTuMocCTh IporeccoB B IpHUpoje. TerIoBbie
JIBUTaTeNn. DKOJIOTHYECKHE TPOOIEMBI TEIUIOIHEPTETHKI

3.2.7 TexHUuUecKue yCTpOKCTBa: IBUraTelb BHYTPEHHET0 CropaHusi, ObITOBO
XOJIOAWJIBHUK, KOHAUIOHEP

3.2.8 ITpakTrueckue paboThl. M3MepeHne yielbHON TeI0eMKOCTH

3.3 AT'PETATHBIE COCTOSHNMS BEHIECTBA. ®A30BbBIE ITEPEXO/1bI

331 IMapooOpa3zoBanre u KOHAeHcanus. lcnapeHwe U KHIIGHHE. Y IelbHas TEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPaTyphl KMIICHHS OT JaBJICHUS

3.3.2 AOGCOITIOTHAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTh BO3/TyXa. HachIeHHBIH nap

3.3.3 Teepmoe teno. Kpucrammmueckne u aMopdHble Tena. AHH3OTPOIUS CBOWCTB
kpucrauioB. XXuakue kpuctamisl. CoBpeMeHHbIE MaTepralIbl

3.34 [TnaBnenue u KpucTayu3anys. Y ienbpHas Teriora riasienns. Cyonumanns

3.35 YpaBHeHHUe Tem1oBoro dananca

3.3.6 TexHUUECKHE YCTPOWCTBA: TUTPOMETP M IICHXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH
MOJYYEHHs] COBPEMEHHBIX MaTEepUalioB, B TOM 4YHCJIE€ HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH

3.3.7 [TpakTryeckue paboTsl. VizMepeHune BIaXKHOCTH BO3/IyXa

4 QJIEKTPOJAMHAMUKA
41 DJIEKTPOCTATUKA

41.1 DneKkTpu3aius Ten. DIEeKTpUYecKuid 3apsa. JIBa BUa dJIEKTPUUECKUX 3apsIOB

412 IIpoBOAHMKY, IUAIIEKTPUKH U NIOIYIPOBOJHUKU

4.1.3 3aKOH COXpaHEHUS DIEKTPUUECKOTO 3apsiia

414 Bsaumopelictue 3apsaoB. 3akoH Kynona

415 Onekrpudeckoe rmoje. HampspkeHHOCTb — 3neKkTpudeckoro  moist.  [IpuHomn
cynepno3uiyu. JINHIK HaPsHKEHHOCTH 3JEKTPUIECKOTO MOJIs

416 Pabora cun asnekrpocrarndeckoro noss. [lTorennuan. Pa3HOCTh HOTEHIIMATIOB

417 IIpOBOHUKY W JUAJIEKTPUKHU B ITOCTOSIHHOM JIEKTPHUYECKOM IToJe. JudnekTpudaeckas
MPOHHUIIAEMOCTh

418 OnexTpoeMkocTh. KoHIeHCaTOP. DIEKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPTHS
3apsKEHHOTO KOHJICHCATOpa

419 TexHuueckrue yCTpOHCTBA: 3JIEKTPOCKOI, JIEKTPOMETP, AMEKTPOCTATUUECKas 3alllNTa,
3a3eMJICHHE JIEKTPONPHOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN MPHUHTEP

4.1.10 IIpaktudeckne paboThl. M3MepeHne 3IeKTpOeMKOCTH KOHASHCATOpa

42 HOCTOSHHbBIN JIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus CylecTBOBaHHS MOCTOSHHOTO 3JIEKTPUYECKOr0 TOKa. MICTOYHUKH TOKa.
Cuna Toka. IlocTOSHHBIH TOK

422 Hanpsxenne. 3akon OMa 1 yyacTka nenu

423 DneKTprIecKoe COMPOTUBIICHHE. Y IEIbHOE COMIPOTUBIICHUE BEIIECTBA

424 [NocnenoBarenbHOE, MTapaeIbHOE, CMEIIAHHOE COSIMHEHNE TPOBOAHMKOB

425 PaboTa snextpudeckoro Toka. 3akoH J[xoyns — Jlenma

4.2.6 MOIHOCTD 3JIEKTPUIECKOT0 TOKA

427 anekTpoaBKymmas cuia (nanee — 3JIC) u BHyTpeHHEE CONPOTHBICHHUE NCTOYHHKA
Toka. 3akoH OMa Juisi TONHOM (3aMKHYTOH) aJekTpudyeckod mnenu. Koporkoe
3aMbIKaHHE

4.2.8 DNEeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COIPOTHBIICHUS
METaJLIOB OT TeMIepaTypbl. CBEpXIPOBOMMOCTh

429 OnexTpudeckuil TOK B Bakyyme. CBOMCTBa 3IEKTPOHHBIX IYYKOB

4.2.10 IMonynporomuuku. CoOCTBEHHAass W NMPUMECHAsT MPOBOAMMOCTh IMOIYIPOBOIHHUKOB.
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CaoiicTBa p-n nepexoaa. [1oaynpoBoHHKOBBIE TPHOOPHI

4211 DJIEKTPUYECKHH TOK B DJIEKTPOJIHTAX. DISKTPOIUTHYECKAs IMCCOoManus. DIeKTPoIu3
4212 OnexTpudecknii TOK B ra3ax. CaMOCTOSTENBHBIN M HECAMOCTOSTEIBHBIA pa3psisl.
Pasnuunble TUIIBI CAMOCTOSITENLHOTO paspsaaa. Monuus. [Tna3zma
4.2.13 TexHudeckue ycTpoiicTBa: aMIepMmerp, BOJBTMETP, PEOCTaT, WCTOYHHKH TOKa,
JIEKTPOHArpeBaTe/bHbIe HPHOOPHI, 3IEKTPOOCBETUTENbHBIC HPUOOPHI, TEPMOMETP
CONPOTHUBIICHHS, BaKyyMHBbIH JIMO]I, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
MOJIYNIPOBOJHUKOBBIH JIMO0JI, FaJbBaHHUKA
4.2.14 [IpakTudgeckue padoTsl. M3ydeHrne cMemanHOTO COSTMHEHUS Pe3ncTOpoB. M3mepenne
OAC wucrouHmKka TOKa ¥ €ro BHYTPEHHETO CONpoTHBIeHHA. Habmonenue
JIEKTPOJIH3a
11 KVIACC
IIpoBepsiemble TpeOOBaHUSI K pe3yJbTaTaM OCBOEHHMSI OCHOBHOH 00pa3oBaTeJIbHOM
MporpaMmal
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTATHl OCBOSHHS OCHOBHOI 00pa3oBaTesIbHOM
IIPOBEPSEMOr0 IIPOrpaMMBbI CpeIHEro 0011ero 0opa3oBaHus
pesynbTaTa
111 JleMOHCTpHpOBaTh Ha TpUMEpax poidb M MeCcTo (U3UKH B (OPMUPOBAHHH COBPEMEHHOU
HAay4yHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOI TEXHUKH M TEXHOJOTHWH, B MPAKTHYCCKON
JIeATEeIbHOCTH JIF0JeH, IETIOCTHOCTh U €AMHCTBO (DM3MYECKOI KapTHHBI MUpa
11.2 YYuThIBaTh TPAHUIEI TPUMEHEHUS N3YUCHHBIX (PH3MUECKIX MOJIENEH: TOYCUHBIN dIeKTPUIeCKU
3apsj, sAAepHas MOIENb aToMa, HyKJIOHHAs MOZENb aTOMHOTO SiIpa HPpH pemeHHH (QU3HYeCKHX
3ajad
11.3 PacniosnaBate ¢u3mdeckue sBIEHUS (Tporecchl) W OOBICHATH WX HA OCHOBE 3aKOHOB

ANEKTPOAVMHAMHUKN M KBAHTOBOW (PHM3HMKH: 3JEKTPUUECKas MPOBOIMMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE [eiCTBHA TOKAa, B3aUMOICHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHOYKLUMS, JCHCTBHE MArHUTHOrO TIOJi1 Ha MPOBOJHMK C TOKOM W JBIXKYUIMHCS 3apsj,
AJIEKTPOMarHUTHBIE KOJIEOaHHs U BOJHBI, IPSMOJIMHEHHOE pacipoCTpaHEHUE CBETA, OTPaKEHHE,
npenomieHue, — uHTepdepeHuus,  AUGpakuMs W IOJSpH3aALUs CBETa, JUCIIEPCUS CBETa,
doroanekTpuueckuii 3dhdext (GoToaddekT), cBeToBOC NaBlICHHE, BOSHUKHOBEHHUE JIMHEHYATOrO
CIICKTPa aTOMa BOJIOPOJIA, ECTCCTBEHHAS U ICKYCCTBCHHAS paIMOAKTHBHOCTh

114 OnucelBaTh HW3YYCHHBIC CBOWCTBA BEHICCTBA (DJIGKTPHUYCCKUE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEI) M DJICKTPOMATHHUTHBIC SBICHHS (IIPOIECCHI),
UCTONB3ysd (U3UYCCKUE BEIMYUHBL: DJICKTPHUCCKUM 3apsi, CWiIa TOKa, JJIEKTPHYECKOE
HaTPsDKCHUE, JIIEKTPUYECKOS COMPOTHUBICHUE, pazHOCTh moTeHmumanos, OJ[C, paborta TOKa,
WHAYKIUS MarHUTHOTO TOJIA, cuiia Amrepa, ciia JlopeHna, MHIyKTUBHOCTh KAaTYIIKH, SHEPTHUL
ANEKTPHYECKOT0 U MarHUTHOTO TIOJICH, IEPHOJ] M 9acToTa KoeOaHnui B KoeOaTeTbHOM KOHTYpE,
3apsii M CWia TOKAa B IIPOILIECCE TapMOHUYECKHX SIEKTPOMArHUTHBIX KolebaHuil, (hoxycHoe
paccTosiHHE W ONTHYECKas Cujla JUH3BL, IIPH ONMCAHWW MPABWIBHO TPAKTOBATh  (PU3MUCCKUIA
CMBICJT HUCIIOJIB3YEMbBIX BEJIMYWH, HX 0603Ha‘IeHI/I${ 1 CAVWHULIBI; YKa3bIBATh (bOpMyJ'II)I, CBA3BIBAIOIIIUC
JIAHHYIO (DM3UUYECKYIO BEJIMUYNHY C IPYTHMH BETMYNHAMHI

115 OnuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBIICHUS M IPOIECCHI, HCMOJB3YS (U3UUCCKUAC BEIUYMHBIL:
CKOPOCTD JJICKTPOMArHuTHBLIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, DOHEPIUsA U UMITYJIbC (I)OTOHa,
nepuoa mnojypacnanaa, dHEPrus CBA3HM ATOMHLIX AA€p; IMPU OIMMCAHWHN NPABUJILHO TPAKTOBATH
(U3MYECKUI CMBICI UCTIONb3YEMbIX BEJTMUMH, UX 0003HAYCHUS M €IMHUIIBL; YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOINUE JTAHHYIO (PM3UYCCKYI0 BEIMYHHY C JPYTMMH BEIUYAHAMHE, BBIYUCIATH 3HAYCHUC
(U3NUECKOIl BETMYNHBI

116 AHanM3upOBaTh PU3MUECKUE MPOICCCHI U SBJICHUS, UCTIOIB3Ys (PU3NICCKUC 3aKOHBI U IPUHITHITEL:
3akoH OMa, 3aKOHBI ITOCIEIOBATEIBHOTO W TAPAJUICIBHOTO COCIUHCHUS MPOBOJHUKOB, 3aKOH
Jxoynst — JleHma, 3aKOH OJIGKTPOMAarHUTHOM  HWHAYKIMH, 3aKOH  MPSIMOJIMHEHHOTO
pacrpoCTpaHeHHS CBETa, 3aKOHBI OTPaXCHHUS CBETA, 3aKOHBI MPETIOMJICHUSI CBETa, ypaBHCHHE
OiiHmTeRHa 11 GoTodPPeKTa, 3aKOH COXpaHEHHUS YHEPTUH, 3aKOH COXPAaHEHHS UMITYIIbCa, 3aKOH
COXpaHEHHsI AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHMs MacCOBOTO YHWCIHa, mocTynarel bopa,
3aKOH PaJMOaKTUBHOTO pacliaja; MpH 3TOM pPa3iIMuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTHYECKO€ BBIPAKEHUE U YCIOBUS (TpPaHHUIbI, 001aCTH) IPUMEHIMOCTH

11.7 OrnpenensaTh HampaBlieHWE BEKTOpa WHAYKIMHW MAarHUTHOTO TIIOJSI MPOBOJHUKA C TOKOM, CHUIBI
Awmmnepa u cuisl JlopeHna

11.8 CTpoHTh M ONHCHIBATh H300pa’keHHE, CO3/IaBaEMOe INIOCKUM 3€PKaJIOM, TOHKOW JTMH30M
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11.9

BBINONHATE  3KCHEPUMEHTBI 1O HCCIICNOBAaHUIO (DU3MYECKUX SBICHUH W IPOLECCOB €
UCIIOJIb30BaHUEM TIPSIMBIX M KOCBEHHBIX H3MEpEHHH; NpH 3TOM (opMyiIMpoBaTh HpodiIeMy
(3amauy) W THIOTE3y Yy4eOHOTO OJKCIEPHMEHTa, COOHMpaTh YCTaHOBKY W3 MPEIJIOKESHHOTO
000pyI0BaHMS, TIPOBOJUTE OIBIT U (YOPMYINPOBATH BHIBOABI

11.10

OcCyIIecTBIATh NPsIMbIE M KOCBEHHBIE U3MEPEHUsT (PU3NUSCKUX BEJMYUH; IIPH O3TOM BBIOMPATh
ONTHUMAIBHBIA CHOCOO0 W3MEPEHUs U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEH
HU3MEepeHUi

11.11

HccnenoBath 3aBUCUMOCTH (l)I/I3I/IquKI/IX BCJIMYMH C HCHOJIb30BAHUCM MPAMBIX I/IBMepeHHﬁ; npu
9TOM KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IPOBaTI) PE3YyIbTaThl HOHy‘IeHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX
BCJIMYMH B BUJIC Ta6J'II/III u I‘pa(i)I/IKOB, JACJIaTb BBIBOABI IO PE3YJIbTATaM MCCICAOBAHU L

11.12

CoOmofate mpaBmia 0€30MacHOro Tpy/Aa IPH NPOBEAEHUH HCCIENOBaHUN B paMKax ydeOHOro
9KCIIEPUMEHTa, y4eOHO-HCCIICIOBATENBCKOM | INPOEKTHOW MAEATENbHOCTH C HCIIOJIb30BaHUEM
N3MEPHUTENBHBIX YCTPOHCTB M J1a00paTOPHOTO 000pyI0BaHMUS

11.13

Pemats PpacCYCTHBLIC 3aJla4u C SIBHO BaHaHHOﬁ (bH3PI‘lGCKOI>i MOJCJbIO, HCIIOJIb3YyAd (bHSI/I‘{CCKI/IC
3aKOHbI W HNPUHOMWIBI; Ha OCHOBE aHaJIM3a YCJIOBUA 3aJaqdu BBI6I/IpaTI> q)HSH‘IeCKyIO MOACIb,
BBIACIIATH (pHSquCKl/Ie BCIIMYMUHBI U q)OpMyJIBI, H€O6XO,I[I/IMLIG U €€ pCUICHU:A, IMPOBOAUTH
PacyY€Thl 1 OONCHNUBATH PECAJIBHOCTD NOJTYIEHHOI'O 3HAYCHUA CI)PI3H‘I€CKOI>'I BCIIMYNHBI

11.14

Pemats KadecTBEHHbIC 3afadd: BBICTPAMBATh JIOTWYECKH HEINPOTHBOPEYMBYIO IICTIOUKY
paccyXJICHHH ¢ OOPOH Ha N3yUECHHBIC 3aKOHbI, 38KOHOMEPHOCTH M (PU3NUECKUE SIBICHUS

11.15

Hcnonb30BaTh NpH pEIIeHUH y4eOHBIX 3a/lad COBPEMEHHbIe HH(GOPMALIOHHBIE TEXHOJIOTUH IS
MOMCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETALMU U IPEICTaBICHHS y4eOHOH M Hay4HO-IIOMYJISPHOI
I/IH(i)OpMaHI/II/I, HOHy‘{CHHOﬁ 13 Pa3JIMYHBIX UCTOYHUKOB; KPUTUYCCKH aHAJIU3UPOBATH IMOJTYyUaCMYyIO
HH)OPMAIIHIO

11.16

OOBSICHATH NMPUHLHUIBI JNEHCTBUSI MAlllMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3jinvaTh
yCcIoBHsL MX 0€30IacCHOr0 HCIOJB30BAHMS B MOBCEAHEBHOM XKU3HU

11.17

[IpuBOANTE NMpUMEPHI BKJIAa POCCUIICKUX M 3apyOeKHBIX YUEeHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Hcnonb3oBaTh TCOPCTUUCCKHUE 3HAHUA T10 (I)I/ISI/IKC B HOBCCHHCBHOﬁ JKHU3HU JIs1 oOecmeueHus
0e301acHOCTH IPH 00paLIeHUH C IPUOOPAaMU U TEXHUYECKUMH ~ YCTPOWCTBAMH, JJIsl COXPaHEHHUs
3JI0POBBsI U COOJIIOJICHUS] HOPM DKOJIOTHYECKOT0 ITOBEACHHSI B OKPYKaloIlei cpenie

11.19

PabotaTh B rpyrrie ¢ BHIIOJIHEHUEM Pa3IMYHBIX COLMABHBIX POJICH, IUIAHUPOBATh PA0OTY IPYIIIbL,
panMoHABHO PpaCTpeessITh O0S3aHHOCTH M IUIAHMPOBATh JEATENLHOCTh B HECTaHIAPTHBIX
CUTYyallWsIX, a/IeKBAaTHO OLCHWBATh BKJIAJ KAKAOTO W3 YYAaCTHHUKOB TpPYNIBI B pEIIEHHE
paccMaTpuBaeMon IpoOIeMBl

HpOBepﬂeMble 3JICMECHTHBI COACPKAHUSA

Kon Kon [TpoBepsieMble 37IEMEHTHI COAEPKAHMS
paszena TIPOBEPSIEMOTO
3JIEMEHTA
4 SJIEKTPOAMHAMUKA
43 MAT'HUTHOE ITOJIE. 3JIEKTPOMATHUTHA S UHAYKLMA
43.1 ITocTrosiHHBIE MarHuThl. B3anMmoneiicTBHe NOCTOSHHBIX MarHUTOB
432 MaruutHoe none. Bektop mMarHutHOM uHAyKuuu. [IpuHnun cynepnosunuu. Jluauu
MarHuTHOM WHAYKUMH. KapTuHa JIMHMA MarHUTHOM MHAYKIMU TOJNS MOCTOSHHBIX
MarHuToB
433 MarauTHoe 1noJjie MpPOBOJHMKA ¢ TOKOM. KapTHHa JHHUI MOJs AJIMHHOTO IMPSIMOTO

MMPOBOAHUKA M 3aMKHYTOI'O KOJBLIEBOI'O MNPOBOJHHKA, KATYHIKHM C TOKOM. OneIT
Opcrena. BzanmoaeiicTBre NpOBOAHUKOB C TOKOM

434 Cuna AMriepa, ee MOAYJb U HalpaBJIeHUE

435 Cuna Jlopenna, ee Momyiab W HampaBiicHHE. [IBYDKEHHE 3apsOKCHHOW YaCTHIBI B
OJTHOPOJTHOM MarHUTHOM Tojie. PaboTa cuiter JlopeHna

4.3.6 SIBIEHUE 3TCKTPOMATHUTHON WHIYKIIUU

4.3.7 IToTok BeKTOpa MAarHUTHON UHIYKLIUU

4.3.8 OJIC unnykiuu. 3akoH dJIeKTpoMarHuTHOM uHAykiuu dapanest

439 BuxpeBoe snektpuyeckoe none. DJC WHAYKIMM B MPOBOTHHUKE,  JABHIKYIICMCS
MOCTYMATEIFHO B OJHOPOJIHOM MarHUTHOM ITOJIC

4.3.10 IIpaBuno Jlenua

4.3.11 WNunyktuBHOCTD. SBnenne camousHaykiuu. JC caMOMHIyKIIMU

43.12 OHeprust MarHUTHOT'O MOJIsI KATYLIKU C TOKOM

4.3.13 DJIEeKTPOMAarHUTHOE TIOJIe
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43.14 TexHuueckue ycTpoiicTBa: HOCTOSIHHBIC MAarHuThl, 3NIEKTPOMATHHTHI,
JIEKTPOIBUrATENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHL, HHIYKIIMOHHAS [1eYb
4.3.15 [IpaxTrueckue paboThl. M3ydeHrne MarHuTHOTO TOJIS KaTYIIKH ¢ TOKoM. MccnenoBanme

JIEVCTBHUS TIOCTOSHHOIO MarHhTa Ha pPaMKy C TOKOM. WccnenoBanue sBICHUS
BHeKTpOMaFHI/ITHOf/'I HHAYKIUN

5 KOJIEBAHUS 1 BOJIHBI
51 MEXAHWYECKHUE U DJIEKTPOMATHUTHBIE KOJIEFAHU S
511 Konebarenpras cuctema. CBoOommple KosebaHus. [apMoHMUeckue KoieOaHUs.
Ilepuon, vacToTa, amMmmIuTyAa ¥ pasza KonedaHui
5.1.2 [IpyxuHHBIA MasTHUK. MaTeMaTndecKuii MasSTHUK
513 YpaBHeHHE rapMOHMYECKHX KosiebaHuii. KnuHemMaTnyeckoe 1 JMHAMUYECKOe ONHCaHHe
K0J1e0aTEeNbHOTO JIBUKEHHUS
5.14 [IpeBpanienrie »>HEpruM IMpU TapMOHMYECKMX KoyieOaHusx. CBs3b  aMIUTUTY.BI
KoneOaHWH  WMCXOAHOW  BEIMYMHBI C aMIUIMTYAaMH KoJeOaHWH ee CKOPOCTH
YCKOpEHHS
5.1.5 KonebarenbHblit koHTYp. CBOOO/IHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUS B HJEaTbHOM
KoJsiebaTenbHOM KOHTYPE. Amnanorus MEXKIY MEXaHWYEeCKUMH U
JJIEKTPOMArHUTHBIMH Koliebanusimu. @opmyna Tomcona
5.1.6 3aK0oH COXpaHEeHHUs YJHEPTUH B HCaTHHOM KoJIeOaTeThHOM KOHTYpE
5.1.7 BeiHyX/eHHBIE MexaHWueckwe KonebaHus. Pesonanc. Pe3oHaHcHas —KpuBas.
BeIHyXIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHMSI.
5.1.8 IlepemenHsbIi ToK. CHHYCOMJAIBHBIN TEPEMEHHBIH TOK.
519 MOIIHOCTB TEpEMEHHOT0 TOKa. AMIUINTYTHOE M JICHCTBYIOIIEe 3HAYSHUE CHIIBI TOKA U
HalpsDKeHUS
5.1.10 Tpancdopmatop. IIpousBoacTBo, nepenaya U NoTpedICHUE IEKTPUIECKON IHEPTHH.
DKOJIOTHYECKNE PUCKM TIPU  MPOM3BOJCTBE JJIEKTpUYecKoW sHepruu. KymbTypa
WCIIOJIb30BaHMsI JIEKTPOSHEPTHUH B ITOBCEAHEBHOM KHU3HU
5111 Texundeckue ycrpoiicTBa: ceiicMorpad, 31eKTpHYecKuil 3BOHOK, TMHUH
3JIEKTponepeaad
5.1.12 [IpakTuyeckue pabothl. McciaemoBaHue 3aBUCHMOCTH TEpUOJA MaJbIX KOJeOaHUM
rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpy3a. VccienoBanue nepeMeHHOro Toka B
1IeNU U3 NOCJIEI0BATENILHO COEIMHEHHBIX KOHJICHCATOpa, KaTYIIKU U PE3UCTOpa
52 MEXAHMWYECKHE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
521 Mexanudeckne  BOJIHBI, yCIOBUS  pacrpocTpaHenusa. [lepmox.  CKOpoCTb
pacnpocTpaHeHus U JuinHa BodHbL. Ilonepednble # MPOJOIbHBIE BOIHBI
522 Wutepbepenims 1 qudpaxiist MEXaHHISCKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Bricota ToHa. TemOp 3Byka
524 DJIeKTPOMAarHUTHBIE BOJHBL. Y CJIOBHS M3JIyUeHHUS DIIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, Bu U B aneKTpoMarHUTHOH BOJIHE B BAKyyMe
525 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHWE, IPEJIOMIICHUE, MOJISIpU3aLus,
Judpakims, naTepdepernusi. CKOpocTh AIEKTPOMArHUTHBIX BOJH
5.2.6 [ITkarna >7IeKTpOMarHUTHBIX BOJH. [IpuMEeHEHNE 37IEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY
5.2.7 ITpuHIUIBI paAnOCBsI3H U TeIeBUAeHU. Paguonokarus. DIeKTpoMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH cpelibl
5.2.8 TexHudeckue  yCTpOWCTBA:  MY3BIKQIBHBIE  WHCTPYMEHTBHI,  YJIBTPa3ByKOBas
JMAarHOCTHKA B TEXHWKE M MEIUNUHE, pajap, paldoNpHUEMHIK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neun
5.3 OIITUKA
5.3.1 [IpsimonuHeitHOE pacpocTpaHEHHE CBETa B OMHOPOAHOM cpefe. JIyd cBeTa
5.3.2 OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne N300paKeHNH B IIIOCKOM
3epKaie
5.3.3 [Ipenomnenne cBera. 3aKOHBI IPETIOMIICHHS CBETAa. AOCOIIOTHBIN IMOKa3aTeNh

MPEIOMIICHUA
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5.34 IonmHoe BHYTpeHHEe oTpakeHre. [IpenenbHbIi Yroi HOTHOTO BHYTPEHHETO
OTpa)KeHHsI

5.35 Jucnepcus cera. CioxxHBbIH cocTa Oenoro cera. Lger

5.3.6 Cobuparomue W paccemBaromue JUH3BL ToHKas nuH3a. DOKYCHOE pacCTOSIHHE H
ONTHYEcKas CHJIa TOHKOW MH3EL. [locTpoeHne wu300pakeHWH B COOHMparOImuX |
paccenBaroMX JuH3ax. Popmyna TOHKOH JIMH3bL. Y BEJIWYEHHE, JaBAEMOE JIMH30M

5.3.7 IIpenens NPUMEHNMOCTH TEOMETPUIECKON ONTUKH

5.3.8 Wnrepdepenumss  cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBUS HaOJII0IeHUS
MakCHMyMOB M MUHHMYMOB B MHTE€P(EpEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOTEPEHTHBIX ICTOYHHUKOB

5.3.9 Judpakius cBera. JudpakunoHHas perieTka. YCIOBHE HaOJIOIEHUS TIIABHBIX
MaKCHMYMOB IIPH HaJICHIH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKITHOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus cBeta

5311 TexHUYecKkne yCTPOMCTBA: OYKH, Jyma, (oToammapaT, MPOCKIWOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, AU(PPAKIIOHHAS PEeNIeTKa, HOISIPOHT

5.3.12 IIpaktuyeckue paboThl. M3mepeHue TokazaTens MpeloMieHus. VccienoBanue

CBOWMCTB W300pakeHMid B jmH3ax. HabmromeHue qucnepceuu cBera

6 3JIEMEHTBI CHELIMAJIbHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHunel  NpUMEHMMOCTM — KJIaCCMYECKOM  MexaHuku. IlocTynarsl  Teopuu
OTHOCHUTENBFHOCTH: MHBAapUAHTHOCTh MOAYJSI CKOPOCTH CBETa B BaKyyMe, MPUHIINI
OTHOCHUTENBHOCTU DHHINTeHHA
6.2 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHHU M COKpaIlleHHUE JUTMHBI
6.3 OHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3p MacChl C JHEprued W HUMIIYJIBCOM CBOOOMHOI YacTUIBI. DHEPTHUs MOKOS
cBOOOIHOH YacTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 3JIEMEHTbI KBAHTOBOW OITTHUKU
711 ®oronbl. opmyna [Inanka cBs3u YHEPTHU POTOHA C €TO YACTOTOH. DHEPTHS U
UMIYIbC GOTOHA
7.1.2 Otkpeitne n wuccienoBanue ¢orodddexra. Ombitel A.I'. CromeroBa. 3aKoHBI
tdhoroaddexra
7.1.3 YpaBaenue OimreriHa 11 QoTtorddekra. «KpacHas rpannma» potorddexra
7.1.4 JaBnenue cera. Onwitel [1.H. JIcOencna
7.15 XHUMHUUECKOE IENCTBUE CBETA
7.1.6 TexHUYecKHe yCTpOWCTBa: (OTOIIEMEHT, (POTOAATUHK, COTHEUHAS OaTapes,
CBETOMOJ
7.2 CTPOEHHME ATOMA
721 Monens atroma Tomcona. OmbiTel Pesepdopaa mo mccieqoBaHHIO CTPOSHHUS aTOMa.
IInanerapHas MO#eNnb aTOMa
722 [Moctynarel bopa. U3nydenue u moryionieHue (OTOHOB IpU IEpPEXoje aromMa C
OJIHOTO YPOBHS 3HEPTUU Ha Ipyroil. Buasl ciektpoB. CriekTp ypoBHEH SHEPTHUU aToMa
BOJOpOZa
723 BonHoBble cBoicTBa yactull. Bonnsl ge bpoins. KoprnyckynsipHO-BOJIHOBOM Ayaiin3m.
Jludpakius IeKTPOHOB Ha KpUCTaILIax
724 CroHTaHHOE M BBIHYXKJCHHOE HM3JIydeHHE. Y CTPOWCTBO M NPUHIUIT pabOTHI Ja3epa
7.25 TexHUUYEeCKHE YCTPOHCTBA: CHEKTPAIBHBIA aHaMN3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMITBIOTEP
7.2.6 IpakTrueckue padoTel. HabmoeHre TMHEeHYaToro crekTpa
7.3 ATOMHOE A/J1PO
731 Metonpl HAOMIONEHHUST M PETUCTPAIMK AJIEMEHTAPHBIX YaCTHIT
7.3.2 OtkpeiTie paguoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHnio cocraBa

panmoakTuBHOTO M3mydeHus. CoiicTBa anbda-, 6era-, ramMmma-u3nydeHus. Biausane
PagMOAKTHBHOCTH Ha )KUBBIE OPraHU3MBI
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7.3.3 OTKpbITHE IPOTOHA U HeliTpoHa. HyknonHas Monens sapa I'eitzenbepra — IBaneHko.
3apsn sapa. MaccoBoe yucio sapa. M3otomnsl

7.34 Anpda-pacnan. DIEKTPOHHBIM WM TO3WTPOHHEIA OeTa-pacman. ['amma-m3mydeHue.
3aKkoH pajMOaKTUBHOTO pacrajia

7.35 OHeprus cBsA3M HYKJIOHOB B siipe. S neprsle cuibl. Jledekt maccr siapa

7.3.6 Snepusie peaknnu. JleTeHne U CHHTES siziep

7.3.7 Snepusiit peakrop. TepmosinepHbiii cuaTe3. [IpoOneMbl W IMEpPCHEKTHUBHI SAEPHON
9HEPreTHKU. DKOJIOTHUECKHE ACTIEKTHI SIIEPHON SHEPIeTHKH

7.3.8 OnemeHTtapHble yacTUlbl. OTKpbITHE TO3UTPOHA. DyHIaMEHTaIbHBIE B3aUMOJICHCTBHS

7.3.9 TexHuveckue ycTpoicTBa: J103MMETp, Kamepa BuibcoHa, siiepHbIi peakTop, aTOMHAs
6omba

7.3.10 IIpakTrueckne pabothl. VccnemoBanue TPEeKOB YacTHII (TIO TOTOBBIM (oTorpadusim)

8 SJIEMEHTbBI ACTPO®U3NKN

8.1 Bun 3Be3gaor0 HebOa. Co3Be3aus, SpKUe 3BE3/bl, IIIAHETHI, X BUANMOE JIBIDKCHHE

8.2 Conneynas cucrema. [Tnanersl 3eMHOM Tpynmbl. [IaHETHI-TUTaHTBI M UX CIYTHUKH,
KapJMKoBbIe I1aHeThl. Masible Tesa COJTHEYHOM CHCTEMBI

8.3 Comare, potocdepa u atmocdepa. ConHedHas] aKTHBHOCTH

8.4 WcTtounuk sneprun CosHLA U 3BE3]

85 3Be3/1bl, IX OCHOBHBIE XapPaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJIlyC, TEMIIEPaTypa, UX
B3aMMOCBS3b. [lnarpamma «CreKTpadbHBIA KJIacc — CBETUMOCTHY. 3BE3IIbI TJIaBHOU
MOCJIE/IOBATEILHOCTH.  3aBUCHMOCTh «Macca — CBETHMOCTBY» [UIs 3Be37 IJIaBHOU
MOCJIEJOBATENLHOCTH

8.6 Buytpennee crpoenue 3Be3n. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOKICHUU U
sBosroIK CoJTHITa U 3Be3]1. DTalbl )KU3HU 3Be3]

8.7 Mneunsiii Ilyte — mnama Tamaktuka. ChoupansHas crpykTypa [amakTuxwy,
pactipeneneHue 3Be3[, rasa u msUId. [lonoxxenne u aemxenne ConHna B ["anakruke.
[Tnockas u ceprueckas moacucremsl ['amakTHKH

8.8 Tuner ranaktuk. Pagnoranaktuku u KBaszapbl. YepHbIe ABIPHI B siApax rajlakTHK

8.9 Bceenennas. Pacimmpenne Beenennoii. 3akon Xa66sa. Pazoeranue ranaktuk. Bo3pact
u paguyc Bceenennoid, teopus bosbmioro B3peiBa. Mozenbs «ropsiueil BeesneHHOM.
PenukToBOe n3inyueHue

8.10 Macmabnas crpykrypa Bcemennoif. Meraranaktuka. Hepemennsie mpo6iemsl
aCTPOHOMHUU

4. TemaTH4eckoe IJIAHUPOBAaHUe.

10 kanacc
Ne HanmMeHnoBaHue pa3iesioB M TeM Koauuectso |  JjexTponnbie (HudpoBbie)
MPOrpaMMbl 1acoB oOpa3oBaTe/ibHbIe pPecypChbl

1. OU3UKA U METOJbI HAYYHOI'O ITO3HAHUS

1.1 | ®usuka 1 METOIBI HAYYHOT'O TO3HAHUS 2 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

2. MEXAHHUKA

2.1 | Kunemarunka 5 bubnmoreka IHOK
https://m.edsoo.ru/7f41bf72

2.2 | JlunamMuka 7 bubnmoreka LHOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHHs B MEXaHUKE 6 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72

Hroro no paszneny 18

3. MOJIEKYJIAPHASA PU3UKA U TEPMOJMHAMUKA
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3.1 | OcHOBBI MOJIEKYIISIPHO-KHHETHYECKOU Teopun | 9 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMUKHU 10 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
3.3 | Arperatabie cocTosiHHs BemiecTBa. da3zoBbie | 5 bubaunoreka LHOK
nepexoabl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
4. IJIEKTPOANHAMUKA
4.1 | DnekTpocTaTuka 10 bubnuoreka I[HOK
https://m.edsoo.ru/7f41bf72
4.2 | TlocTosiHHBIN anexkTpudeckuit Tok. Toxu B | 12 bubnuoreka I[HOK
pa3IMYHBIX Cpesiax https://m.edsoo.ru/7f41bf72
Htoro no pasneny 22
PesepBHOE Bpemst 2
OO011ee KOIMYEeCTBO YaCOB 68
11 kaace
Ne HaumeHoBaHue pa3ieioB M TeM Koanyectso | Juexrponnbie (uudposbie)
NMPOrpamMmbl 1acoB o0pa3oBaTe/jibHbIE Pecypchl
1. DJIEeKTPOIMHAMMKA
1.1 | MaruuTHOE ToJIe. OnextpomaruurtHas | 11 bubnnoreka HOK
WHTYKIHS. https://m.edsoo.ru/7f41bf72
Wroro no pazpeny 11
2. Kosebanusi u BOJIHBI
2.1 | Mexanuueckue u AJIEKTPOMAarHUTHEIE | 9 bubnnoreka [HOK
KojebaHus https://m.edsoo.ru/7f41bf72
2.2 | MexaHU4eCcKHe U JICKTPOMArHUTHBIC BOJTHBI 5 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
2.3 | Onruka 10 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
3. OCHOBBI CIIENHATBHON TEOPUU OTHOCUTEJIHLHOCTH
3.1 | OcHoBBI CIELMAIILHON Teopuu | 4 bubnnoreka I[HOK
OTHOCHTEIIbHOCTH https://m.edsoo.ru/7f41bf72
HToro no pazaeny 4
4, KBanTtoBas ¢pusnka
4.1 | DnemMeHThl KBAaHTOBOW ONTHUKH 6 bubnuoteka [HOK
https://m.edsoo.ru/7f41bf72
4.2 | Ctpoenue aroma 4 bubnnoreka [HOK
https://m.edsoo.ru/7f41bf72
4.3 | ATomHOE S11pO ) bubnnoreka [HOK
https://m.edsoo.ru/7f41bf72
Htoro no pasneny 15
S. DJIECMEHTBI ACTPOHOMMH
5.1 | DIEeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 bubnuoreka HOK
https://m.edsoo.ru/7f41bf72
Wroro no pazpeny 7
6. O0o0marniee NOBTOpPeHUE 4
PesepBHOE Bpemst 3
O0111ee KOIMYECTBO YaCOB 68
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