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MNOSICHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢usuke 6a3oBOro ypoBHSI HA YpOBHE cpejiHero obmero obpaszoBanus paspaboradHa Ha
OCHOBE TIOJIOXKEHHM u TpeGoBaHMH K pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM IpOTpaMMBI,
npeacrasneHEsix B ®I'OC COO, a Takke ¢ yuérom ¢enmepanpHoil pabodedl mporpaMMbl BOCIHTAHHA H
KOHIENIMHN npenoaaBanusi yuyeOHoro nmpeamera «@u3uka» B oOpa3oBaTenbHBIX opraHusanusx Poccuiickoi
®enepaniy, peaTH3yIOIUX 0CHOBHBIE 00Pa30BaTEIbHEIE TPOrPAMMBI.

Conepxanue IIporpaMMbl 10 (H3MKE HAIpPaBIeHO Ha (OpMHpPOBAHME €CTECTBEHHO-HAYYHON KapTHHBI
mupa obyuarormuxcsa 10-11 xnaccoB mpu ofydenun ux (puzuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesTensHOCTHOrO mnoaxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusM OPI'OC COO k
MIAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM U METANpPeIMETHEIM pe3yabTaTaM O0ydeHHs], a TAK)KE YIUTHIBACT
HeoOXOJUMOCTh peaM3allii MEXIPEIMETHBIX CBA3ed (GH3HKH C ECTECTBEHHO-HAYYHBIMH Y4eOHBIMH
npeameramu. B He#l ompemensrorcs OCHOBHBIE LETH H3y4eHHS (PM3MKM Ha YpPOBHE cpeaHero ofiiero
oOpa3oBaHus, IUIAaHUpYeMble pe3yJlbTaThl OCBOEHHMS Kypca (HM3MKH: IHYHOCTHBIE, MeTalpeJMeTHBIe,
npeaMerHeie (Ha 0a30BOM ypoBHE).

ITporpamMma no ¢u3nKe BKITIOYALT:

IIaHUpYyeMBbIe Pe3yIbTaThl OCBOSHHS Kypca (DU3HKH Ha 6a30BOM YPOBHE, B TOM YHCIIE IPEAMETHEIE Pe3yIbTaThI
1o rojiaM 00y4eHHUs;
conep;kanue yueOHOro npeaMera «@Hu3uKay 1o rogaM oOydeHus.

Ou3uka Kak Hayka o Haubonee oOLIMX 3aKOHAX MPUPO/IbL, BHICTYIIAS B Ka4eCTBe y4eOHOTO ITpeIMEeTa B
IIKOJIe, BHOCHT CYINECTBEHHBIN BKJIAJ B cHCTEMY 3HaHMH 00 okpyskatomem mupe. [lxonbHbl Kype Gu3nkn —
CHCTEMOOOpa3yIOmuil I eCTeCTBEeHHO-HAYYHBIX Y4eOHBIX IpPeZMETOB, MOCKONMBKY (U3HYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB M SBICHHM, u3yuaeMbIx xumuei, Ouonoruedt, dusuueckoit reorpadmueit u
acTpoHoMMeH. Mcnmonp3oBaHMe M aKTHBHOE NPUMEHEHHE (H3HYECKHX 3HAHUM ONpeenseT XapakTep H
pa3BuTHE pazHOOOPA3HBIX TEXHOJOTHH B chepe 3HEpreTHKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, TOJY4YeHHS
HOBBIX MATEPUATIOB C 3a/laHHBIMM CBOMCTBAMM M ApyruxX. M3yuenue ¢u3MKH BHOCHT OCHOBHOM BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYyIHOH KapTHHBI MHpa oOydaromuxcs, B QOPMHUPOBaHHE YMEHHH IPHMEHATH
HAYYHBIA METO,1 ITO3HAHUS IIPH BBITOJIHEHAH HMH Y4eOHBIX MCCIIEIOBAHMM.

B ocHOBY kypca ¢u3ukH 118 ypoBHS cpenHero obmero obpasoBaHus MOTOKEH P HIEH, KOTOpBIE
MOJKHO pacCMaTpHBaTh Kak OIPHHITUIILI €I'0 IOCTPOSHUS.

Hoesa yenocmuocmu. B cOOTBETCTBHM € HEH Kypc SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPKHT
MaTepuall H3 BCEX pas3lesloB (GH3UKH, BKIIOYAET KaK BOINPOCH! KIIACCHYECKOMH, TaK ¥ COBPEMEHHOH (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBHU ¢ Hell MaTepHuan Kypca GU3HKkH 0ObeAUHEH BOKPYT (PU3MUECKUX
Teopuil. Bemymmm B Kypce sBmAercst GOpMHpOBAHHE MPEICTABICHHH O CTPYKTYPHBIX YPOBHSIX MAaTepHH,
BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peanusanus npeanosaraeT HCIOJb30BaHUE I'YMAaHHUTAPHOIO MOTEHIHATA
duzuueckol HAayKH, OCMBICICHHE CBS3H pasBUTHS GH3NKH C pasBUTHEM OOIECTBA, a TaKKe ¢
MHPOBO33PEHYECKUMH, HPAaBCTBEHHBIMHU M 3KOJIOTHYECKHMHE TTpobaeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kype (GH3MKH mpeanonaraeT 3HaAKOMCTBO C IIHPOKHM KPyrom
TEXHUYECKUX M TEXHOJIOTHYECKUX IIPUIIOKEHUHM U3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeusayuu peanusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEPIKAHUS, IOCBSIIEHHBIX
HKOJIOTHYECKHM IIpobIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTHEM TEXHHUKH ¥ TEXHOIIOTHI, a TAKKe
obcyxaeHus npobieM paroHATEHOTO TIPUPOIOTIONB30BAHHIA ¥ SKOJIOTHIECKOH 6E30acHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (GH3MKH HA YpPOBHE CpemHero ol0uiero oOGpa3oBaHWs SBISIOTCS
¢m3mgeckne Teopun ((OpPMHPOBAHUE NPEICTABICHHY O CTPYKType MOCTpOeHHs (GU3MYECKO TEOpHH, PO
(GyHIaMEHTaIBHBIX 32KOHOB M INPHHIMIOB B COBPEMEHHBIX IIPEJACTABICHHSX O MNPUPOJE, IPAHUIAX
NPUMEHHMOCTH TEOPHUH, UL ONKMCAHUA €CTECTBCHHO-HAYYIHBIX SBJICHHH M IIPOLIECCOB).

CrcTeMHO-1e4TeIbHOCTHEIN MOJX0M B Kypce QU3MKM peanu3yercs Ipekie BCEro 3a CY4ET OpraHu3aluy
3KCIIEPHMEHTAJILHOM IeSTeNbHOCTH 00ydarormuxcd. g 6a30Boro ypoBHs Kypea GH3HKH — 3TO HCIOIL30BAHUE
CHCTEMBI PPOHTATBHBIX KPATKOBPEMEHHEIX SKCIIEPHMEHTOB U IaG0PaTOPHEIX paboT, KOTOPLIE B IIPOrPaMME 110
¢usuxe oObeMHEHB B OOIIKH CIIHCOK YICHHYECKHUX IPAKTHYECKAX paboT. BhlaeneHue B yKa3aHHOM TTepedHe
nabopaTopHBIX paboT, MNPOBOAMMBIX [T KOHTPOJIS ¥ OIEHKH, OCYINECTBISETCS YYaCTHUKAMH
00pa30BaTeaLHOro Mpollecca HCX0/A U3 0cOGeHHOCTe! MITAHUPOBAHNS U OCHAIEHUs KabuneTa Gpusuku. [Tpu
3ToM obecneuynBaercs OBJaJeHHe O0O0yYAlOIIMMHUCS YMEHUSIMH I[IPOBOJMTH KOCBEHHBIE H3MEDEHHS,



FCCIIEIOBAHHUS 3aBHCHMOCTeH (DM3HYECKHX BETHYMH M IIOCTAHOBKY OIBITOB IO IMPOBEPKE MPEIOKEHHBIX
THIIOTES.

BoJbIoe BHUMAHKE Y/EIAETCS PEIIEHHAIO PACUETHBIX U Ka4eCTBEHHBIX 3a1a4. 1Ipa 3ToM 11 pacy€THEIX
3a/1a4 MPUOPUTETOM ABJIAIOTCA 3aJadyé C ABHO 33/IlaHHOH (PH3MYECKON MOZCIBIO, MO3BOJIIONHE IPUMEHATD
U3YYEHHbIE 3aKOHbB! 1 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjielia Kypea, Tak W MHTETPUPYs 3HAHMS U3 PasHBIX
pasnenos. JInd KadeCTBEHHBIX 3ajad IPHOPHTETOM SABJIAIOTCS 3a/aHHs Ha OOBSCHEHHE IPOTEKAHHS
(hH3MUecKUX SABJIEHHM ¥ IPOLECCOB B OKpyskKaromel xu3HH, Tpebyromue Bribopa (pu3HIecKoil Mojemu s
CHUTYaLMH [IPaKTHKO-OPHEHTHPOBAHHOTO XapakKTepa.

B cootsercTsuu ¢ tpebosanmamu ®IOC COO k MaTepHaIbHO-TEXHUYECKOMY 00ecTedeHnio yaeOHOro
npornecca 6a30BbIi ypoBeHb Kypca (DH3MKH Ha yPOBHE cpefHero obmero o6pa3oBaHus HOJIKEH H3YHaThCA B
YCNIOBHSIX TPEAMETHOro KabuHeTa (H3MKH HIM B YCIOBHSX HMHTEPHPOBAHHOrO KaOWHeTa IPEIMETOB
€CTECTBEHHO-HAYJHOro HHKIa. B kabunere pu3uku 10mkHO 65ITE He0OX0MMOe TabopaTopHOE 000pyOBaHHE
IUIS BHIIONHEHWs YKA3aHHBIX B [porpaMMe [0 (H3WKE YYCHHYSCKMX INIPaKTHYeCKHX pabor
JIEMOHCTpAaIMOHHOE 000pyI0BaHHE.

JleMoncTpansonHoe oGopynoBanue (GOpMUPYeTcs B COOTBETCTBHM C IPHHIMIOM MHHUMAIBHOH
OCTATOYHOCTH H O00ECcreYMBaeT IIOCTAHOBKY IIEPEYMCICHHBIX B IporpaMMe N0 (HU3MKEe KIFOYEBBIX
JIEMOHCTpANHH JUIS MCCIIEOBAHNS H3yIaeMBIX SBICHHI H MPOIECCOB, SMIMPHYECKUX U (yH/IaMEeHTATbHBIX
38KOHOB, UX TeXHUYECKHX MPUMEHEHUH.

JlaGopatopHoe 06OpyaIOBaHHE [UIAd YYCHHYECKHX IIPAKTH4eCKuX pabor ¢opmupyercs B BHJE
TEMAaTHYEeCKUX KOMIUIEKTOB H obecreumMBaeTcs B pacdére OIHONO KOMIUIEKTA Ha JIBYX OOydaromuxcs.
Temarudeckne KOMIUIEKTH J1aGopaTopHOro oGOpYZOBaHUS OJDKHBEI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAHKMU AHAIOTOBBIX H IH()POBBIX IPHOOPOB, @ TAKKE KOMIIBIOTEPHBIX H3MEPUTENIBHBIX CHCTEM B BU/IE
1HGpoBLIX TabopaToOpUH.

OCHOBHBLIMH 1IEJISIMH H3y9eHHs GH3UKH B 00IeM 00pa30BaHUH SBISIFOTCS:
dopmupoBaH¥e HHTepeca H CTpeMJIeHHs OOy4aloMXCs K Hay9IHOMY HM3YYCHHIO IPHPOBI, PAa3BHTHE HX
HHTEJUIEKTYAIBHBIX U TBOPYECKAX CIIOCOOHOCTEH;
pa3BHTHE MPE/ICTABIICHUH O HAyIHOM METOJIe MO3HAHUSA ¥ (POPMUPOBAHHE HCCIIeOBATEILCKOTO OTHOMEHHS K
OKPYIKAIOIIAM SBICHHAM;

(OpMUpOBaHHE HAYYHOTO MHPOBO33DEHMA KakK pe3ylbTaTa H3YYCHHs OCHOB CTPOCHMS Marepud
(byHOaMEHTAIbHBIX 3aKOHOB (QH3MKH;

(OpPMHpOBAHHE YMEHHH OOBACHATE SBJIEHMS C HCHONB30BaHHEM (QH3MYECKHX 3HAHHH H HayIHBIX
JI0Ka3aTelTbCTB;

hopMHpOBaHKE NpPEACTABICHAN O poiad (GM3MKK JUIA PasBHTUS APYTHX €CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTHH.

JloCcTHKEHHE HTHX IeNeit obecrieurBaeTcs peIIeHUEM CIEIYIOIIUX 3aa4 B IPOIecce U3ydeHHs Kypca
¢u3MKA Ha YpOBHE cpeziHero ob1ero o6pa3oBaHus:
npuobpeTeHne CHCTEMBbI 3HaHWM 00 oOmMX (H3HMYECKHMX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHAX, BKIIOYad
MEXaHHKY, MOJIEKYJISIPHYIO (H3KKY, JeKTPOIHHAMUKY, KBAHTOBYIO (DH3HKY M SJIEMEHTBI aCTPO(QH3HKH;
dopMHEpOBaHKe YMEHHUH IPAMEHSTE TEOPETHUECKHE 3HAHMSA V1A 00BACHEHHS (QH3MICCKUX SBICHUH B IPAPOJC
| JUIS IPAHATHS TPaKTHYECKUX PEIeHHH B TOBCEIHEBHON YHU3HH,

OCBOEHHE CrOCOGOB peIIeHHMs pa3IHYHBIX 3a7]ad C $BHO 3aJaHHOM (H3MYECKOM MOIEeNbio, 3anaad,
I10/[pa3yMEeBarONIAX CaMOCTOSATEIbHOE CO3/1aHue QH3NIECKON MOJIEITH, alcKBATHON YCIIOBHAM 3a/laqdH;
IIOHMMaHKe (DH3IUYECKHX OCHOB M IPHHIIMIIOB JEHCTBHS TEXHHYECKUX YCTPOMCTB W TEXHOJIOTHYECKHX
IPOIECCOB, UX BIHAHUA Ha OKPYXKAIOIIYIO CPELY,;

OBJIaJIEHHE METOAAMH CAMOCTOATEIFHOTO INIAHWPOBAHHUS U [IPOBEJIEHHUS (PU3HYECKHUX OKCIIEPHMEHTOB, aHaATH3a
U MHTepIpeTanuy HHQOPMAIlHH, ONIpeeIeHHs JOCTOBEPHOCTH IIOIYYEHHOr0 pe3yIIbTara;

CO3/IaHKE YCIIOBHH LA Pa3BHTHA YMEHHH IPOEKTHO-HCCIIEAOBATENLCKOM, TBOPYECKOM ACATEIEHOCTH.

Ha u3yuenue Gusukea (6a30Bbli ypoBEHB) Ha ypoBHE cpenHero obmero obpasoBanus oTBoAuTCA 136
gacoB: B 10 kimacce — 68 gacos (2 4aca B Hezeno), B 11 knacce — 68 4acoB (2 yaca B HEZIENIO).

[lpeuaraeMelii B mporpaMme 1o (usuke nepedyeHsb 1abOpaTOPHLIX M IPAKTHUECKUX paboT sABjgeTCH
PEKOMEH/IOBaHHBIM, YYHTEIb JAeiacT BBIOOp NpoBeAcHMA nabOpaTOPHEIX pabOT M ONBITOB ¢ Y4ETOM
HHJIMBHAYAIBHBIX 0COOCHHOCTEH 00ydaromuxcs.



COJEPKAHME OBYYEHMA
10 KJIACC

Pazmen 1. ®u3nka 1 MeTOAbI HAYYHOTO NO3HAHUA

®dusnka — Hayka o npupoje. Hayunsie MeTo16l MO3HAHKS OKPYXKAIOMEro MUpa. PoJtb 3KCIIepUMEHTa U
TEOpHH B IIPOIEcce TO3HAHHS IPUPO/IEL. DKCIIEPUMEHT B (hH3HKE.

MopgenupoBanne GH3HYECKUX SBICHHH W mpoueccoB. Hayunsle runotessl. Pusndeckne 3aKOHBI
TEOpHUH. [ paHMIIBI IPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB. [[pHHIIMII COOTBETCTBHS.

Pons n Mecto ¢u3uxku B GOpMHPOBAHUHM COBPEeMEHHOH HAY4YHOW KApTHHBI MHpPA, B MPAKTHYECKOM
IeaTeILHOCTH JIIOOEH.

Hemoncmpayuu

AHanorossle ¥ TH(PPOBBIE H3MEPHTEIbHBIE TPHOOPHI, KOMITBIOTEPHEIE JaTUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe paBmikeHHe. OTHOCHTENBHOCTH MexaHHuyecKoro aBmkeHus. Cucrema oTcuéra.
Tpaexropus. :

Ilepememenune, cKOpOCTh (CpefHss CKOPOCTh, MIHOBEHHAs CKOPOCTB) M YCKOPEHHE MaTepHaIbHOM
TOYKH, UX IPOEKIHH HA OCU CHCTeMBI KoopauHaT. ClojKkeHHe IepeMeIeHHH U CII0KeHHe CKOPOCTeii.

PaBHOMEpHOE H PaBHOYCKOpPEHHOE NMPAMOJHHEHHOE IBHKCHHE. [ padHKu 3aBHCHMOCTH KOOpIHHAT,
CKOPOCTH, YCKODPEHHS, ITyTH H IEPEMEIICHUS MaTePHAIBHON TOYKH OT BPEMEHH.

CBoboanoe nagerune. Y cKopeHHe cBOOOIHOTO NajieHusI.

KpuBonuueiinoe asmwkeHne. JIBHXKeHHE MATEpPHAIBHOM TOYKH IO OKPY)KHOCTH C ITOCTOSHHOM 110
MOMIYJIIO CKOpPOCTBIO. YTIJIOBas CKOpPOCTb, JIMHEHHAs CKOpocTh. Ilepwom ® 9acToTa oOOpalieHwHs.
LleHTpOCTPEMHTENIEHOE YCKOPEHHE.

Texuuueckue ycTpoicTBa U NpaKTUYECKOE IPUMEHEHHE: CITUAOMETP, JIBHIKEHHE CHAPAIOB, IEHBIE U
peMEHHBIE TIepeIadm.

Hemoncmpayuu

Mozens cHcTeMBI OTCUETA, HILTIOCTPAlMA KHHEMAaTHYSCKUX XapaKTePHCTHK BHIKSHHUS.

[Ipeobpasopanue ABUIKEHHH C UCIOIB30BAaHHEM MIPOCTHIX MEXaHH3MOB,

[Tagenue Te B BO3LYXE M B Pa3peskeHHOM IIPOCTPAHCTBE.

Habmonenue nBusxenns Tena, GpoIMEeHHOro MO YIJIOM K TOPH30HTY ¥ FOPH30HTAIBHO.

H3mepenne ycxopenus cBOOOIHOrO 1aeHUS.

HarnpaBnenue cKOpoCTH IpH JBHIKESHHH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomul

H3yyenne HepaBHOMEPHOTO ABHIKEHHUS C IENBIO OMpPE/ICICHHA MTHOBEHHON CKOPOCTH.

Hccnenopanne COOTHOIMEHHS MEXIY ITyTSAMH, IIPOHICHHBIMH TEIOM 32 [10C/eJ0BATE/IbHEIE PABHBIE
IIPOMEXYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM JBHXKCHUM C HAa4aJIbHOH CKOPOCTHIO, PABHOH HYITIO.

M3ygyeHue qBHKEHHS IIapHKa B BA3KOH UIKOCTH.

M3yyenune nermkeHns Tena, OpOIIEHHOr0 TOPH30OHTAIIBHO.

Tema 2. Junamuxa

[Tpuanun otHocuTenbHOCTH I'amines. [Tepesiit 3akon HetoTona, MHepnuantsHble CHCTEMEI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepnosunuu cun. Bropoii 3akor HeroToHa 1/ MaTepHATBHON TOYKH.
Tperwuii 3akon HeroToHa ay1st MaTepHabHBIX TOYEK.,

3akoH BcemMupHOTro Tarotenus. Cuna TsokecTH. [leppas kocMuyYecKkas CKOpoCTb.

Cuna ynpyrocru. 3axon ['vka. Bec Tena.

Tpenne. Buasr Tpenus (mokos, ckonbxkenus, kaderus). Cuna tperus. Cyxoe tpenne. Cuna TpeHus
CKOJIbIKEHHA M cuila TpeHus nokos. Koshduumert tperus. Cuna CONPOTHBICHHS TPH IBHKEHHH Tella B
KHIKOCTH MJTH Tase.

[ToctynarensHoe U BpamarenbHOe ABHKEeHHE abCOMOTHO TBEPLOro Tea.

MOMEHT CHIIBI OTHOCHTENBHO OCH BpammeHus. [1nedo cuitbl. YCI0BHS paBHOBECHS TBEPOrO TENa.

Texnuueckue ycTpoiicTBa H IPAaKTHUECKOe NMPUMEHEHME: MOIIMIHUKH, IBHKEHUE MCKYCCTBEHHBIX
CITYTHHKOB.

Hemoncmpayuu

SIBNEeHWE HHEPIUH.



CpaBHEHHE Macc B3aUMOAEHCTBYIOLIUX TEL.

Bropoii 3axor HetoToHa.

H3mepenue cuil.

Clo)XeHHe CHIL

3aBHCHMOCTb CHIIEI YIIPYTOCTH OT Ae(OopMalyH.

Hesecomocts. Bec Tena npu ycKOpeHHOM IIOABEME U MAICHUH.

CpaBHEHHE CHJI TPEHUA MOKOS, KAYEHUS U CKOJIbKEHH.

Vcnosus paBHOBeCHs TBEPAOTO Tela. BUIIBI paBHOBECHS.

Vuenuveckuii axcnepumenm, aabopamopnvie pabomet

N3yuyenne aBrKeHAs OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

HccrneioBanie 3aBHCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIMX B NIPYXXHAHE ¥ PE3HHOBOM 00pasie, OT UX
nedopmanum.

HccnenoBanue ycloBUH paBHOBECHS TBEPIOro TejIa, HMEIOMIETO OCh BPAIlCHUA.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

UmMinysibe MATEpHATLHOM TOUKH (TeNa), CHCTEMBI MATEPHAIBHBIX TOYEK. VIMITYITbC CHIIEI H H3MEHEHHE
AMITYJIbCa TeNa, 3aKOH COXPaHEeHHs HMITyJbca. PEaKTHBHOS JIBIIKCHHE.

PaboTa cuibl. MOIHOCTE CHIIBL

Kunernueckas SHEpPrus MaTepHaIbHON ToUkH. Teopema 00 U3MEHEHUH KHHETHYECKOH SHEPIHH.

[lotennmansHas oHeprus. I[lOTeHUMANBHAs JHEPrHA yHOpYyro AeGOpMUPOBAHHOM IpPY)KHHBL
IMoTeHnHMAanLHAs SHEPTUs TeNla BOIU3HU IOBEPXHOCTH 3EMIIH.

[ToTeHNHANBHBIE B HENOTEHIHANBHEE CHibL. CBs3p paboThl HENOTEHIHANBHEIX CHJI C H3MEHCHHEM
MEXaHH9IECKOH SHEPTHH CHCTEMBI TEl. 3aKOH COXPAHEHUI MEXAHUIECKOH SHEPrHH.

Yrpyrue u HEynpyrue CTOJKHOBEHHA.

TexHUYECKHE YCTPOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: BOIOMET, KONEP, NMpPYKMHHBIA IHCTOJET,
JIBHKCHHE PaKeT.

Jlemorncmpayuu

3aKOH COXpaHEHHs UMITYJIBCA.

PeaxTHBHOE JBHIKEHHE.

[lepexo1 MOTEHIMATHHOM SHEPTHH B KHHETHYECKYIO B 00paTHO.

Vuenuueckuti axchepumenm, 1abopamopnvie pabomet

N3yuenue abCOIOTHO HEYIPYTOTO yAapa ¢ IOMOIMIBIO IBYX ONMHAKOBBIX HUTSAHBIX MasTHHKOB.

UccnemoBanne cBsi3d pabOThI CHIBI ¢ M3MEHEHMEM MEXaHWYECKOH SHEPrHMM Tejla Ha IpPHMEpe
pacTsDKEHHS PE3MHOBOIO JXKIyTa.

Paznen 3. MogekyaspHas QH3HKA H TEPMOIHHAMHKA

Tema 1. OcHO6bI MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIONOKEHHS MOJIEKY/IIPHO-KHHETHYECKOH TEOPDHH M HX ONBITHOE OOOCHOBAHHE.
Bpoyrosckoe amkenne. Jubdysus. Xapaktep JBHKEHHA W B3aUMOACHCTBHS YacTHIl BemecTsa. Mozxem
CTPOEHHS Ta30B, KHAKOCTEH W TBEPIABIX TEI M 00BACHEHHE CBOUCTB BEINECTBA HA OCHOBE STHX MOJENCH.
Macca u pasmeps! MoJiekyir. Kommaectso Bemectsa. [TocTosHHas ABOrajpo.

Tennosoe papHoBecue. Temneparypa u e& usmepenue. [llkana Temnepatyp Llenscus.

Mogens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSAPHO-KHHETHYECKOM TEOPHH HJeanbHOro
raza. AGCOMIOTHAs TeMIleparypa Kak Mepa CpeJHed KMHETHYECKOH SHEeprud TEIUIOBOIO ABHIKCHHMS YacTHI
rasa. 1llkama Temmeparyp Kemssuma. I'asoBele 3akoHbl YpapHenne Menjeneesa—Knaneiipona. 3axoH
JlaneroHa. V30mpomecchl B HACATGHOM Trase C IOCTOSHHEIM KOJMYECTBOM Bemectsa. I'paduteckoe
Npe/CTaBJeHHE H30MPOLIECCOB: H30TEpMa, H30X0pa, H300apa.

TexXHUYECKHE YCTPOMCTBA U IPAKTHYECKOe TPHMEHEHHE: TEPMOMETP, OapomeTp.

Jemoncmpayuu

OmnbIThL, JOKA3BIBAIOIIME MHMCKPETHOE CTPOCHHEe BemecTBa, dororpadum Mosekyn OpraHHYecKHX
COETUHEHMH.

OmneiTh! 10 AH(QY3UH KUIKOCTEH U ra3os.

Mopens 6pOyHOBCKOIO JBHIKEHHS.

Mopens onerta [lltepHa.

OnBITHI, I0KA3EIBAIOMINE CYILECTBOBAHUE MEKMOJIEKY/IAPHOTO B3aHMOJICHCTBHS.

Mojiens, HUTIOCTPUPYIONIAs IPAPOY JaBIIEHUs ra3a Ha CTEHKH COCY/ia.

ONBIThl, KUKOCTPUPYIOLIHE YPABHEHHE COCTOSHUS UJIEATLHOTO Ia3a, H30MPOLeCChl.



Vuenuuecxuii sxcnepumenm, rabopamopHeie pabomei

Omnpenenenne Macchl BO3yXa B KIIacCHOH KOMHATe Ha OCHOBE U3MEpeHHH 00b€Ma KOMHATEI, 1aBICHUSL
| TEeMIIEpaTyphl BO3/yXa B HEH.

HccenemoBanue 3aBUCUMOCTH MEKIY TTapaMeTpaM¥ COCTOSIHUS pa3pekeHHOro rasa.

Tema 2. OcHogbt mMepMOOUHAMUKU

TepmojmEaMuyecKas CHCTEMa. BHyTpeHHSS SHEPTHS TEPMOAMHAMHYECKOH CHCTEMBI M CIocobbl e€
u3MeHeHus. KommuecTBO TeIIOTH U paboTa. BHYTpeHHS SHEPrus 0JHOaTOMHOIO MJEaJIbHOTO ra3a. Buusl
TEIUTONEPeIaul: TEeIUIONPOBOAHOCTh, KOHBEKIHS, H3IydeHHe. YIelbHas TEIIOEMKOCTh BEIEeCTBa.
KonudecTBO TEIIIOTE! IPH TeILIONepe1aye.

[Monsitue 06 amuabatHOoM mponecce. [lepBEni 3akoH TepmoauHamMuKH. [IpuMenenue nepBoro 3akoHa
TepMOJMHAMMKH K H3omnpoueccam. I'papuueckas HHTeprperanus paboTsl rasa.

Bropoit 3akon TepmoguHaMukd. HeoOpaTUMOCTE IIPoIeccoB B MIPUPOJIE.

Temnosele mammabl. [IpuHIANEL AeficTBHA TeIUTOBBIX MamuH. [Ipeobpa3oBanus SHEPrUH B TEILIOBBIX
manmaax. Kosddumuent monesnoro nedcTBus TemnoBod mammebl Llukn KapHo m ero xoaddumuest
TMOJIE3HOTO ACHCTBHSA. JKOJIOTHUECKHE MTPOOIEMBI TEILTOSHEPTETHKH.

Texnuueckue ycTpocTBa U MpaKTHYECKOE TPUMEHEHHE: IBUraTelb BHYTPEHHErO Cropanus, ObITOBOMH
XOJIOMUIBHUAK, KOHTUITHOHED.

Hemonempayuu

V3ameHeHHe BHYTpEHHEH 3HEprWH Tena IpH COBEpHIEHHH pabOoTEL BBUIET NpOOKHM M3 OYTBUIKH IIOX
JIEHCTBUEM CIKATOrO BO3/1yXa, HarpeBaHue 3(Upa B JJaTYHHOH TpyOKe myTéM TpeHus (BHICOIEMOHCTPAIINS).

M3meHeHne BHyTpeHHeH 5HEpruy (TeMIiiepaTyphl) Tena Opy Terionepeaaye.

OmsrT 0 agabaTHOMY pacIIMPEHHIO BO3yXa (OIBIT ¢ BO3IYLIHBIM OIHUBOM).

Mogenu napoBoii TypOUHEI, ABUTaTeNIs BHYTPEHHETO CrOPAHHs, PEaKTHBHOTO IBHIATEIs.

Vuenuueckuii sxcnepumenm, rabopamophvie pabompi

W3mepenue yaenbHON TETUTOEMKOCTH.

Tema 3. Aepecammusie cocmoanua eeuiecmea. @azoevie nepexoodni

[TapoobpazoBanue u koHneHcanusa. Mcnapenue 1 KuneHue. AGCOMOTHAS H OTHOCHTEIbHASA BIAKHOCTE
Bo3ayxa. Haceimennsii map. VienpHad TennoTta napoobpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KHIIEHHUS OT
JaBIICHUSL.

Teépmoe teno. Kpucranmmaueckne u amopHble Tena. AHM30TPONHs CBOMCTB KpHcTaLioB. JKuakue
kpuctajulbl. CoBpeMeHHBIE MaTepuansl. [lnaBieHue W KpUCTAUIM3alMs. YJeNbHAs TEIUIOTA IIIABJICHHS.
Cy6numarus.

YpaBHeHue TemoBoro Oananca.

Texuuueckue ycTpoicTBa M NPaKTHYECKOE NPUMEHEHME: FMI'POMETP H IICHXPOMETpP, KaIOPHMETP,
TEXHOJIOTHH IOJYYEHHUS COBPEMEHHAIX MATEPHAIOB, B TOM YHC/Ie HAHOMATEPHAIOB, H HAHOTEXHOJIOTHH.

Hemoncmpayuu

CRoiicTBa HACHIIIEHHBIX TIAPOB.

Kunenue npu noHWKEeHHOM [aBIICHHH.

Cnocobs1 H3MepeHHs BIaXKHOCTH.

HabmoieHue HarpeBaHus ¥ IUIABJIEHAS KPUCTALTHYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomot

H3mepenue 0OTHOCHTENBHOM BIAKHOCTH BO3IyXa.

Paszpen 4. DnekrpoaunamMuka

Tema 1, dnekmpocmamuxa

OnexTpu3anmua Teln. ONeKTpHueckuit 3apsn. J[Ba BHIA 5IEKTPUYECKHX 3apsioB. IIpOBOIHMKH,
JUBNIEKTPUKH U HOMYTIPOBOIHUKH. 3aKOH COXPaHEHUs SMEKTPHUECKOro 3apsja.

Bsaumopeiictue 3apanos. 3akon Kynona. Todeunsii snekTpuueckuii 3apsja. DIEKTpHUYECKOE TIOJE.
Hanpsox€HHOCTE  57eKTpuyeckoro mons. [IPHHIMI CYNepHoO3HIHH 3JEKTPUUYECKHX monei. JIuuuu
HaNpsHKEHHOCTH SIIEKTPHYECKOr0 IOJIA.

Pa6ora cun snekrpocratmdeckoro mond. [loreHuman. PasHocTs mHoTeHumManoB. IIPOBOJHHKH W
JUDJICKTPHKH B 3JIEKTPOCTATHYECKOM TToJe. JJuanexTpudeckas MpOHUIIAEMOCTE.

Onextpoémkocts. Konjencarop. DneKTpo&MKOCTh IUIOCKOTO KOHAEHCATOPA. DHEPrus 3apsikeHHOTo
KOHJ/IeHCaTopa.



TexHudeckde ycTpolicTBA M MPaKTHYECKOE  MPUMEHEHHE:  3JIGKTPOCKOI,  SJIEKTPOMETD,
ANeKTpOCTaTHYECKasd 3allUTa, 3a3eMJICHHE SEKTPOmpuOOpOB, KOHJCHCATOP, KONMMPOBAJBHBIH arapar,
CTPYHHBINA IIPUHTED.

Hemoncmpayuu

VYCTpolicTBO M NPHHIMI AEHCTBUA JIEKTPOMETpa.

B3anMoelicTBIe HANEKTPH30BAHHEIX TEL.,

DeKTpHYEecKoe I10JIe 3apsSXKEeHHBIX TEJL.

[TpOBOAHKKH B DJIEKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIM3/IEKTPUKH B JIEKTPOCTATHYECKOM TI0JIE.

3aBHCHMOCTD HJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOMIAMH IUIACTHH, PACCTOSHHS MEXIY
HAMH U JH3JICKTPHYECKOH POHHAIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHIEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHeie pabomel

W3mepenue 31eKTPOEMKOCTH KOHACHCATOPA.

Tema 2. ITocmoannbtit 3nexmpudeckuii mox. Toku 6 pasnuyHvix cpedax

DNeKTpHYecKHil TOK. YCIOBHS CYIIECTBOBAHHS 3NIeKTpHYeckoro Toka. Merounuky Toka. CHia ToKa.
[locTossHHEIN TOK,

Hanpsoxenue. 3akoH Oma A1 y9acTKa eI .

DNeKTpHYecKoe CONPOTHBIEHHE. VYIeNbHOe CONpoTHBJIEHME Bemectsa. IlocienoBaTerbHOE,
IapajiesIbHOe, CMEIIaHHOE COeIHHEHNE IIPOBOIHHKOB.

PaGota snexTpudeckoro Toka. 3akon J[xoyns—Jlenna. MomHOCT 31€KTPAYCCKOr0O TOKA.

DNeKTPOBHKYINAs CHJIA ¥ BHYTPEHHEE COIPOTHBIECHHE MCTOYHHKA TOKA. 3akoH OMa /i MONHOH
(zamkmyTOM) 3nekTpHyeckoii reny. KopoTkoe 3aMbIKaHue.

DJIeKTpOHHAs MPOBOAMMOCTE TBEPABIX META/UIOB. 3aBHCHMOCTH COMPOTHBICHHS METAIOB OT
TeMrieparypsl. CBEpXIIPOBOIAMOCTE.

DneKTpHYEeCcKuil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[Tonynposoauuky, CoGcTBeHHas ¥ IPHMECHas IPOBOAMMOCTH IONYNpoBoAHHKOB. CBoWcTBAa p-n-
nepexoa. [TomynpoBOIHHKOBEIE IIPHOOPEL.

DNEKTPUUECKHH TOK B PACTBOPAX M PACIIIaBaX OJIEKTPONMTOB. DNEKTPOIHTHIECKAs MHCCOLMAIHL.
DIEeKTPOIH3,

DNeKTpUHeCcKHH TOK B rasax. CaMOCTOATEbHBIL H HECAaMOCTOATEbHbIH pasps. Momnuus. [Trasma.

TexHHYECKHe yCTPOUCTBA ¥ IPAKTHIECKOE IIPUMEHEHHE: aMIIEPMETP, BOJIIBTMETP, PEOCTaT, ACTOTHHKA
TOKA, HIeKTPOHArPeBaTeNbHEIE TPUOOPBI, 3JEKTPOOCBETHTEBHEIE NPUOOPEI, TEPMOMETP CONPOTHBIICHHA,
BAaKyyMHBIi THOJI, TEPMHCTOPBI B (DOTOPE3UCTOPE], OIYIPOBOJHUKOBEIA MO/, TaTbBAHAKA.

Jemoncmpayuu

WsMmepenue CUiTBI TOKA H HANIPSYKEHHUSI.

3aBHCHMOCTD CONPOTHBJICHHS IHIMHAPHYESCKUX TPOBOJHUKOB OT JUIMHBI, IUIOINAAd IONEPEYHOro
CeYeHUS U MaTepHraa.

CMemmanHoe CoeIMHEHHE IIPOBOIHHUKOB.

[IpsMoe M3MepeHHe SEKTPOABIKYIEH CHIBL. KOpOTKOE 3aMBIKaHHE ralbBaHHYEeCKOro J/ICMCHTA
OLIEHKA BHYTPEHHETO CONIPOTHBJICHHS.

3aBHCHMOCTE COTPOTHBIICHUS METAIIIOB OT TEMIICPATYPBL.

[TpoBOAMMOCTH SJIEKTPOTHTOB.

MckpoBo#i pa3psisi B IPOBOAXMOCTE BO3yXa.

OIHOCTOPOHHSA IPOBOIUMOCTE THOIA.

Vuenuueckuii sxcnepumenm, 1a6opamopusie pabombt

W3ydueHne CMENMIaHHOTO COSAMHEHHS PE3UCTOPOB.

M3MepenHe SIeKTPOABHKYIIEH CHIIBI HCTOYHUKA TOKA H €r0 BHYTPEHHEr0 COIPOTHBIICHHS.

Habmonenue sexkTponunsa.

MexnpeaMeTHbIe CBS3H

Uzyuenne kypea pusukn 6azoporo ypors B 10 Kacce oCyIecTBISETCS C yUETOM COAEPHKATEIBHBIX
MEKIIPeIMETHBIX CBsi3el ¢ KypcaMu MaTeMaTHKH, GHOJIOTHH, XMMUH, Teorpadys i TeXHOOTHH.

MesicnpeOmemubie nonsmusi, CBS3aHHBIE C M3YYCHHEM METONOB HAy9HOTO MO3HAHHA: SBJICHHE,
HayuHpli ¢axr, rumoresa, (u3MYeckas BEIMYMHA, 3aKOH, TEOpHd, HaOIroeHHe, SKCIEPUMEHT,
MOJIENTMPOBaHUE, MOJIEIb, H3MEPEHHE.



Mamemamuxa: peeHue CUCTEMBI ypaBHEHHI, THHEeHas QyHKIUs, napabora, runepbona, ux rpaguku
U CBOMCTBA, TPHUIOHOMETpHYecKHe GYHKIIMHM: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIMK Ha OCH KOOPJMHAT, CII0KEHHUE BEKTOPOB,

buonozua: mMexaHM4ecKoe ABM)KEHHE B JKuBOH mpupojme, mauddys3us, ocMoc, TEIIOOOMEH IKHBBIX
OpraHu3MoB (BHBI TEILIONEPENadl, TEIIIOBOE PABHOBECHE), JJIEKTPHUECKHUE SBIICHHUS B KUBOH pUpoIe.

Xumusa: NUCKpETHOE CTPOEHME BEIeCTBa, CTPOSHHE aTOMOB M MOJEKYH, MOJNb BeIlecTBa, MOJISpHas
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, JKHAKOCTEH M Ta3oB, 3NEKTPHYECKHE CBOWMCTBA METALIOB,
3JIEKTPOIHUTHYECKAs JUCCOUMAIH, TaTbBaHUKA.

T'eozpachus: BnaxKHOCTH BO3/1yXa, BETPEI, 6apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHye IBMKEHUN C MCIOIL30BAHMEM MEXaHH3MOB, YYET TPCHHS B TEXHHKE,
HOMIIMIIHUKH, HCIIONb30BaHHE 3aKOHA COXPAHEHHWS HMMIIyJbCa B TEXHHKE (pakeTa, BOJOMET M JIpDYTHE),
JIBUTaTeNlb BHYTPEHHETO CropaHus, napopas TypOuHa, OBITOBOH XONOJUIEHUK, KOHJHIIMOHEDP, TEXHOIOIHI
IHOTy4EeHHS COBPEMEHHBIX MAaTEpHAIOB, B TOM 9YHCIe HAHOMATEPHAIOB, M HAHOTEXHOJIOTHH,
DJIEKTpOCTaTHYECKas  3allluTa, 3a3eMJEHHE  OSJEKTPOnpuOOpOB, KCEPOKC, CTPYHHBIH  IpHHTEp,
3JIEKTPOHArpeBaTebHbIE IIPUOOPEI, AIEKTPOOCBETUTEIbHEIE IPUOOPEL, raIbBaHKKA.

11 KJIACC

Pa3pen 4. DaekTpoguHaMuKa

Tema 3. Maznummnoe none. neKmMpoOMaAHUMHAA UHOYKUUA

[Tocrosuuble MarHuTHL. B3aumoneicTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOe mone. Bekrtop
MarHUTHOM MHAYKUMH. [IpHHIKIT Cyrepro3HLMy MarHuTHEIX notel. Jlunun MaruutHO#H uEAyKIMK. KapTuna
JMHANA MarHATHOH MHIYKIIMH MOJIS IIOCTOSHHBIX MATrHATOB,

MarsuTHOE moye MpoBOAHWKA ¢ TOKOM. KapTHHA JIMHMA MHAYKIMM MArHMTHOTO IOJS JUIMHHOTO
IOpAMOro IPOBOJHHKA H 3aMKHYTOTO KOJIBIIEBOIO IPOBOAHHMKA, KaTymk:d ¢ TokoM. OmeT Dperena.
BzaumMonelcTBHE MPOBOJHUKOB C TOKOM.,

Cuna AMniepa, e€ MOIYIIb M HallpaBJICHHE.

Cuna Jlopenna, eé momyme M HampaBieHue. JIBWKeHUE 3apsDKEHHON YacTHIBI B OJHOPOIHOM
MarauTHOM nosne., Pabota cunsl Jloperna.

SIBieHue 3MeKTPOMarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOMW MHIYKIHHA. DIEKTPOIBHIKYIIAs
CHJIa MHAYKIMM. 3aKOH 3/IeKTpoMarHuTHoU uuaykun Oapanes.

Buxpesoe anexTpHueckoe 1moisie. DNEKTPOABHKYILAS CHIA HHAYKIUH B [IPOBOAHHKE, ABHIKYIIEMCS
IIOCTYIIaTEeNIBHO B OJJHOPOAHOM MarHUTHOM II0JIE.

[IpaBumno Jlenna.

NH1yKTHBHOCTD. SIBNEHNE CaMOUHIYKITUH. DNIEKTPOABIIKYIIAA CHIla CAMOMH/TYKITHH,

OHEPrusl MarHUTHOTO MOJIA KATYIIKA C TOKOM.

ONeKTPOMAarHUTHOE I10JIE.

Texnuueckue ycTpoiicTBa M NpaKTHYECKOE NMPUMEHEHHE: MOCTOSHHBIE MATHUTEHI, 3JIEKTPOMATHUTEI,
3JIEKTPOJIBUIaTellb, YCKOPHUTEIH IEMEHTAPHBIX YaCTUIl, HHAYKIIHOHHAA [1€95b.

Lemoncmpayuu

OmnsIT Dperena.

Otxi0HEHHE 3EKTPOHHOTO ITyYKa MAarHUTHBIM [IOJIEM.

JIAHMM MHOYKITHE MarHATHOTO MOJIA.

B3auMopeiicTBHe ABYX NPOBOIHHKOB C TOKOM.

Cuna Ammepa.

Jetictue cunsl JIopeHIla Ha HOHBI AIEKTPOIIATA.

SIBeHnE 3NMEKTPOMATHUTHON WHITYKIIHH.

[IpaBuio Jlenna.

3aBHCHMOCTD /IEKTPOABHKYIIEH CHIIBI HHAYKIIUK OT CKOPOCTH M3MEHEHHS MArHUTHOTO MIOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuil axcnepumenm, rabopamopnule patomot

V3yyeHre MarHUTHOTO TIOJIS KATYIIKH C TOKOM.

HccnenoBanne neHCTBHS IOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

Wccnenopanue sBIEHUS 3JEKTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Kosrebanusg 1 BOJHbLI



Tema 1. Mexanuyeckue u 31eKmpoMazHUmHble KONeDanua

Konebarensnas cucrema. Cpoboamble MexaHudeckue KoyeOaHHA. ['apMoHHMYeckne KosnebaHHs.
Ilepuon, gwacrora, ammmryaa H (asa xoneGanmit. IlpyxuHHBI MasTHHK. MareMaTHYeCKHH MAasTHHK.
VpaBHeHHE rapMOHHYeCKUX Konebanuii. [Ipespamenye 3HEPIUM IPY FrAPMOHAYECCKAX KOJICOAHMSIX.

Konebarensubiit koutyp. CBoGOAHbIE 3TeKTPOMAarHUTHLIE KonebaHHd B HJEAIbHOM KoJeOaTeIsHOM
KOHTYpe. AHAJIOTHS MEXKIY MEXaHHYEeCKAMH H JJIeKTPOMarHMTHBIMH Konebanmavu. Popmyna Tomcona.
3aKOH COXpaHEHHs SHEPTHHU B HACATHHOM KOebaTensHOM KOHTYpE.

I[Ipencrasienne o 3aTyxaromux KoneGaHHSX. BeHyXIeHHble MexaHHuecKde KoneOanus. Pesonamnc.
BeIHYX/ICHHBIE 3IEKTPOMarHuTHBIE KoJicOaHu.

[TepemeHHBIA TOK. CHHYCOMIATbHEIH EPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA., AMILTHTYAHOS
¥ JeHCTBYIOIIee 3HAUSHHE CHIIBI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. [Ipor3BOACTBO, Iepeada U HOTPeOICHNE TEKTPHIECKOH SHEPTHH. DKOJIOTHIECKHE
PUCKH TIpH MPOM3BOACTBE 37eKTposHeprud. KynbTypa HCIOB30BaHMS SIEKTPOIHEPIHH B IIOBCEAHEBHOM
KA3HH.

Texuuyeckre yCTPOMCTBA M INPAaKTHIECKOE INPHMEHEHHE: JJIEKTPHYECKHH 3BOHOK, T[EeHEepaTop
IEPEMEHHOT0 TOKa, JINHUH 3/IeKTponepenady.

Lemonempayuu

Wccreiopanme napamMeTpoB KoiebaTenbHOM CHCTEMBI (TIPYKUHHBINA HITH MaTeMAaTHYECKHH MasTHHK).

Habmrotenne 3aTyxaronux Konedanui.,

WcenenoBanre CBOMCTB BEIHYKICHHBIX KolleGaHui.

Ha6monenue pezonanca.

CBoBGOoIHEIE SIIEKTPOMArHATHBIC KoTeOaHHs.

OcumirorpaMmsl (3aBUCHMOCTH CHJIBI TOKAa M HANpsKeHHs OT BPEMEHH) UL SJIEKTPOMArHHTHBIX
KoJIeOaHuM.

Pe3oHanc npu MOCIeI0BATENEHOM COSIHHEHHH PE3UCTOPa, KAaTyLIKH HHAYKTHBHOCTH H KOH/IEHCaTOpa.

Mopmens THHUH 3NEKTPonepeaad.

Vuenuueckuti sxcnepumenm, r1abopamoprsie pabombi

HUccnenoBanye 3aBUCMMOCTH IIEPUO/Ia MAJIBIX KoNleOaHuH Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl rpys3a.

HcenenoBanie nepeMeHHOT0 TOKa B LIEIH U3 TIOCIEA0BATENBHO COSANHEHHBIX KOH/ICHCATOPA, KaTYIIKH
U PE3UCTOpA.

Tema 2. Mexanuyeckue u 31eKMpOMAZHUMHbIE 80IHbI

Mexanudeckue BOJHBL, YCIOBHs pacmpoctpanenus. Ilepuosa. CKopoCTh pacmlpocTpaHeHHs U JUIHHA
BoHBL [Tomepeynsie H MPoAOJbHbIe BOMHEL VHTephepeHns 1 udpakins MEXaHHIECKAX BOITH.

3Byk. CxopocTs 3ByKa. ' poMKkoCTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DJIeKTPOMATHUTHBIC BOJNHEL YCIOBHS M3JIyYEeHHs 3JIeKTPOMArHMTHBEIX BOJIH. B3auMHas OpUEHTAIMd
BektopoB E, B, V B anextpomarnutHo# BomHe. CBoMCTBa 3/IEKTPOMAarHHTHBIX BOJH: OTPaXKEHHE,
IIpesioMIIeHHe, HOJspu3anys, M pakius, HaTepdeperiys. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[11kana 57eKTPOMArHUTHBIX BOJH. [[pHMEeHeHHE 31eKTPOMArHHTHBIX BOJIH B TEXHHUKE H OBITY.

TTpHUHIKAIEI PAIHOCBSI3K U TeNeBUICHNU. Pagnosokamus.

DIIEKTPOMAarHUTHOE 3arPSI3HEHUE OKPYIKAIOLIEH CPEeIbL.

Texuuueckwe ycTpoificTBa M NPAaKTHYECKOE INPHMEHEHHE: My3bIKabHBIE HHCTPYMEHTEI,
yIBTPa3ByKOBas JUATHOCTHKA B TEXHWKE M MEJHIMHE, pajap, PaJHONPHEMHHK, TEIEBH30p, AHTEHHA,
tenedon, CBY-neys.

Hemoncmpayuu

O6pa3zopanue ¥ pacpocTpaHeHHe ONEPEYHBIX U IPOHOJIBHEIX BOJIH.

Konebmomeecs Teno Kak HCTOUHHK 3ByKa.

HaG:moieHre oTpakeHUs U IPETOMIICHUS MEXaHHYECKHX BOJIH.

Ha6monenue unTepdhepeHud 1 THQPpaKIUE MEXaHHIECKUX BOJIH.

3ByKOBOH pe30HaHC.

Habmo/ieHHne CBs3H IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0H M 9acTOTOH KosmeOaHuii.

WcenenoBanue CBOWCTB 9JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, NPEIOMIIEHHE, IOJsIpH3alus,
madpaxmust, HHTEpEpEHIUS.

Tema 3. Onmuxa

I'eomeTpuueckas onTHka. [IpsAMOIMHEHHOE PacIpOCTpaHeHHe CBeTa B OqHOpoIHOM cpeae. JIyd ceera.
ToueuHEI HCTOYHHK CBETA.

Otpakenue cBeTa, 3akoHbI OTpaxkeHus cBera. [locTpoerue n3o0pakenuii B IJIOCKOM 3epKaje.



[Mpenomiienne cBeTa. 3aKOHEI IIPpeoMIIeHHs cBeTa. AGcomoTHEIE nokaszarens nperomienus. [loaroe
BHYTpeHHee oTpakeHue. [IpeeapHbIi yro MoIHOr0 BHYTPEHHETO OTPAKEHHUA.

Jlucniepcus cBeta. CrnoxHbId cocTas 6enoro ceera. L{BeT.

Cobupatomue ¥ paccenBaromue IMH3BL ToHKas IHH3a. QOKYCHOE PacCTOSHHE W ONTHYECKAs CHIIA
ToHKOM JmH3bL IlocTpoenne m300pakeHHH B cOOMpAarOmMX H pacceHBaromux NuH3aX. QopMyira TOHKOH
JUH3BL YBeIHYeHue, JaBaeMoe JTHH30H.

[penensl IPUMEHUMOCTH TeOMETPHYECKOM OITHKH.

Bomuosas ontuka. Wurtepdepennus cpera. KorepeHTHBIE HMCTOUHMKH. YCIOBHS HaOIOIEHUS
MaKCHMYMOB ¥ MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB,

IOudpaknus ceera. JudpakimoHHas peméTka. YClnoBHe HaOMIOEHMs TJIABHBIX MaKCUMYMOB IIpH
najgeHuHd MOHOXPOMATHYECKOT0 CBeTa Ha JU(PAKIIHOHHYIO PEIETKY.

[Tonsipusanus ceeTa.

TexHudeckre yCTpOHCTBA U NPAKTHYECKOE IIPHMEHEHHE: OUKH, JIyna, GoToannapar, IpOeKIMOHHbIH
anmapaT, MEKPOCKOII, TeJIECKOI, BOJIOKOHHAS ONTHKA, U PaKIIMOHHASL PEIETKA, IOIPOHI.

Hemoncmpayuu

[MpsimonrHEHOE pacIpoCTpaHeHKE, OTPAKCHHE U ITpeioMiIeHHe cBeTa. OnTHYecKre NpHOOpEL

[TonHoe BHYTpeHHEe oTpakeHue. Moziens cBeToBOIa.

HcenenoBanue cBOUCTB n300paskeHuit B THMH3AX.

Mozenn MEKpoOcKona, TeJecKona.

Habmonenue uatepdepeHIny CBeTa.

Ha6mronenne nudpakiun ceera.

Habmonenue nucnepcuu ceeTa.

[lony4yeHue crekTpa ¢ IOMOUIBIO IPH3MBL.

[TomyueHue creKTpa ¢ HOMOIIBIO AU PAKIIHOHHOH PEINETKH.

Habmonenue nonspuszanuu ceera.

Yuenuueckuil akcnepumenm, nabopamopmsie pabomut

W3mepenue mokasatess IpeIOMJISHHAS CTEKIIA.

HccenepoBanue cBoicTB H300pakeHnit B THH3AX.

Habmonenue mucnepcHu cBeTa.

Paspen 6. OcHOBBI cIENHAILHOM TEOPHH OTHOCUTEILHOCTH

'paHunbl  OpUMEHHMOCTH — KiaccHuecKodf  Mexanukd. llocTymarhl — crenMambHOW — Teopw:
OTHOCHTENFHOCTH: HHBAPMAHTHOCTH MOJIYJIS CKOPOCTH CBETA B BaKyyMe, MPHHIMI OTHOCHTEILHOCTH
OWHINTEHHA.

OTHOCHTEIEHOCTH OTHOBPEMEHHOCTH. 3aMe/IICHHEe BPEMEeHH H COKpalIeHHE JAITHHBL.

OHePrus ¥ HMITYJIBC PEISTHBUCTCKOM YaCTHIIEL.

CBs13b MacCHI ¢ SHeprueil i UMITYIHCOM PENSITHBUCTCKON YaCTHIIEL. DHEPTHS TOKOSL.

Paznen 7. KpanToBas pusuka

Tema 1. Inemernmol KeAHMOBOU ONMUKHU

®otonsl. Popmyna [Inanka cs3u sHepru# GOTOHA C €ro 9acTOTOM. DHEPrus U UMITYJIBC (OTOHA.

Otxperte u wuccnenoBanue dorosddexra. Ompitet A. I'. CroneroBa. 3akons! ¢ortosddexra.
VYpasuenue DiinmTeitna g Gorosddexra. «Kpacunas rpanuna» borosddexra.

Jasnenue ceera. Oneitel I1. H. Jlebenera.

XHMHYEeCKOe IelCTBHE CBETA.

Texnuyeckue ycTpoiicTBa M NpakTHYecKoe NMpUMeHeHHe: (OTO3IeMeHT, (OTOAATIHK, CONHEYHAs
GaTapesi, CBETOAMO/I.

Hemoncmpayuu

®orosddexT Ha ycTaHOBKE ¢ ITMHKOBOM IIACTHHOIA.

HcenenoBanue 3akoHOB BHelHero hotosddexra.

Ceeromuon,.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Oneiter Pesepdopma mo paccesuuio o -gactull. [Inanerapuas Moels aToMma.
ITocrynater Bopa. M3ny4erne u normomenue GOTOHOB P MEPEXOJIE aTOMa C 0JHOTO YPOBHS SHEPrHH Ha
Japyroit. Busel criektpoB. CnekTp ypoBHE#H SHEprul aToMa BOJOPO/A.



BosHoBEIe cBO#CTBa YacThll. BosHe! e Bpoitisa. KopmycKynapHo-BOIHOBOM TyaTH3M.

CroHTaHHOE M BBIHY)KICHHOE H3/Ty4eHHE.

TexHHYECKHE YCTPOMCTBA M IPAKTHISCKOE IPHMEHEHNE: CIEKTPAIBHBIN aHaIu3 (CIEKTPOCKOIT), J1a3ep,
KBAaHTOBBIA KOMITBIOTED.

Hemonempayuu

Moguens onsita Pesepdopaa.

Ormnpejienienye JIMHEBI BOTHEI JIa3epa.

Habmonenue nuHeHYaThIX CIIEKTPOB H3TYUESHHUS.

Jlazep.

Vuenuueckuii sxchepumenm, 1abopamopHete pabonbl

Habmonenue 1MHERYATOrO CIIEKTpa.

Tema 3. Amomnoe adpo

DKCIIEPUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpOoeHMs sanpa. OTKphITHE paaHoaKTHBHOCTH. ONBITEHI
Pesepopma mo ompejieNieHMIO COCTaBa paJHOaKTHBHOTrO m3mydeHus. CpoiicTsa anbda-, Gera-, ramma-
U3JIy9eHHus. BiusgHue paquoakTHBHOCTH Ha JKHBBIE OpPraHU3MBlL.

OTKpbITHE IpOTOHA M HeWTpoHa. Hykmoxnas monens supa ['eizenGepra—lIBanenxo. 3apsn snpa.
MaccoBoe uyucio sapa. M30ToIsl.

Anpda-pacnag. DJNeKTPOHHBI ©  MO3UTPOHHENM Gera-pacman. [amma-u3nrydenwe. 3akoH
pPagHOaKTHBHOIO pacraja.

DHEeprus CBA3M HyKJIOHOB B sape. Snepuble cuibl. JlepekT Macchl Apa.

Slnepusle peaknuu. JleneHne U CHHTES A7ED.

Snepueii peaktop. TepmosimepHbii cunTe3. IIpobGneMbl M NEPCHEKTHUBBI SIEPHOH SHEPreTHKH.
DKONOTHYECKHE aCTIEKTHI SIEPHOH SHEPTeTHKH.

OnemenTapHbIe YacTHIEL. OTKPHITHE IO3UTPOHA.

MeTo 161 HaOTIOIEHHS U PETUCTPALIHA JJIEMEHTAPHBIX YaCTHII.

(DyHaMeHTaIbHBIE B3auMoieicTBHS. ENHHCTBO GH3HIeCKON KapTHHBI MHUPA.

TexHuueckue YCTPOMCTBA W IPaKTUYECKOE NPUMEHEHHE: J03MMETp, Kamepa BuibcoHa, sepHbIA
peakTop, aToMHas Homba.

Hemonempayuu

Cy8TYHK HOHH3HPYIOIIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopheie pabomul

Hcenenosanue TpekoB 9acTril (110 rOTOBEIM doTorpapusim).

Pa3zpen 8. DiieMeHTBI ACTPOHOMHH H ACTPOPHIHKH

Drarbl pa3BATHA aCTPOHOMUH. [IpHKIaHOE ¥ MHPOBO33PEHYECKOE 3HAUCHHE aCTPOHOMHH.

Bupz 38é3auoro Heba. Co3Be3mus, SIpKue 3BE3/bI, IVIAHETHL, HX BUIUMOE IBHIKCHHUE.

Conneuynas cucTeMa.

Comune. Conneunas axkTHBHOCTh. Mcrounmk sHepruu CosHia W 3BE3. 3BE3JBI, MX OCHOBHEIE
XapaKkTepHCTHKH. JlHarpaMma «CIIeKTPaJIbHbIH KJIACC — CBETHMOCTE Y. 3BE3/IbI INIABHOH I10CIIEN0BATEIbHOCTH.
3aBUCHMOCTD «Macca — CBETUMOCTEY I 3BE3]] IIABHOM IMOCIIEN0BaTE/IbHOCTH. BHYTpEHHEE CTPOCHHE 3BE3 /L.
CoBpeMeHHBIE IPECTABICHUS O IPOUCXOXKICHUHA 1 dBomonuu CoHia ¥ 388371, Dbl JKU3HH 3BE3LL.

Mneunsi [Tyte — nama Tanakruka. [Tonoxenne u nprmwkenne Comnna B ['anaxruke. TUel rajgakTek.
PanmoranakTUky ¥ KBasaphl. YEpHBIE JBIPHI B A/IpaxX rajgakTHK.

Beenennas. Pacmmpenne Bceenennoif. 3akon Xab6ma. Pasberanme ranaktuk. Teopus Boibimoro
B3pbIBa. PEIIMKTOBOE H3IIyYeHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHH.

Yuyenuueckue nabniooenus

Hab6mroieHHss HEBOOPYKEHHBIM IJ71a30M C HCIOJB30BAHHEM KOMIBIOTEPHBIX IPHIOKCHUH Ul
ONpeJIeNIeH s MOJIoXKeHus HeGeCHEIX OOBEKTOB Ha KOHKDPETHYIO JaTy: OCHOBHBIE c03Be3musi CeBEpHOro
HOTyLIapus U spKue 3BE3/IBL

Habmonenus B Teneckon JIynel, maner, Mnednoro IlyTa.

Ob6obmarniee NOBTOPEeHHE

Poie (hM3HKM M ACTPOHOMHH B 5KOHOMHYECKOHM, TeXHOJIOTHYECKOH, CONMaTsHON U STHYECKOH chepax
JIeATETLHOCTH YEI0BEKA, POIb B MecTO (DM3UKHU U aCTPOHOMMH B COBPEMEHHOM HAay4HOM! KapTHHE MHpa, POITh



(usudeckolt Teopur B GOPMHEPOBAHUM MpeICTABNEHUH O (U3HYECKON KapTHHE MHUpA, MECTO buzuyeckoi
KapTHHBI MHpa B 061IeM PsiTy COBPEMEHHBIX €CTCCTBEHHO-HaYIHBIX IPE/ACTABICHAH O PUPOJIE.

MesknpeaMeTHbIE CBI3H

Usygenne Kypca dusuku 6a3oBoro ypoBHs B 11 kiacce OCYIIECTBISETCS € YUETOM COJEPXKATENBHBIX
MEKIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OHOTOTHU, XUMUH, TeorpadHH U TeXHOJIOTHH.

Mesicnpeomemuvie nowsamus, CBS3aHHBIC C H3YYEHHEM METOJIOB HAYYHOTO IIO3HAHHUA: SABICHHE,
HayuHBIf (akT, runore3a, (u3MuecKas BEIMUMHA, 3aKOH, TEOpHs, HaOMIO/CHHE, OKCIICPHMEHT,
MOJIeTMpOBaHHe, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelneHHe CHCTEMBI ypaBHEHHH, TPUIOHOMETPHYECKHE (QYHKIHH: CHHYC, KOCHHYC,
TaHreHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX IIPOCKIHH Ha OCH
KOOPIMHAT, CIOEHHE BEKTOPOB, NPOM3BOAHBIE OIEMEHTAPHBIX (QYHKUMA, NPHU3HAKH [0A00US
TPEYroJIbHUKOB, ONpPE/IC/ICHHAE ITOMaaHn IIOCKHX Guryp u o6béma Tel.

Buonozus. >MeKTpHYECKHE SBIEHUS B )KHBOM pHpoze, KonebaTenbHble IBUKEHUA B )KHBOH IPUPOJIE,
OIITHYECKHE IBJICHUS B )KHBOM npupoje, AeHCTBHE paJMallii Ha )KUBBIC OPraHU3MEL

Xumus: CTPOEHHE aTOMOB M MOJEKYN, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX Tel, MEXaHH3MBEI
00pa3oBaHus KPUCTATHICCKON PEIETKH, CIIEKTPAIbHbIN aHaIH3.

T'eozpaghus: MarHUTHBIE TOMIOCA 3eMITH, 371K MArHUTHBIX Py, POTOCHEMKA 3EMHOM IIOBEPXHOCTH,
IpeacKasaHue 3eMIIeTPACEHUIA.

Texnonozus: JNWHEA 3JEKTpONEpeaad, TEHEpaTop MEPEMEHHOrO0 TOKA, JJICKTPOABHUIATENb,
HHyKIIMOHHAS T1e4b, pagap, PaIHOIPHEMHEK, TEJIEBH30D, aHTeHHa, Tenedon, CBY-neus, mpoeKnnoHHbH
anmapar, BOJIOKOHHAs ONTHKA, COTHeYHas OaTapes.



IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUS IPOI'PAMMBI II0 ®U3UKE HA YPOBHE
CPEJHET'O OBILIET'O OBPA3OBAHUA

OcBoenne yueGHOro npeaMera « Prsnka» Ha ypoBHE cpenHero obmiero oopasosanus (6a30BbIA ypOBeHb)
NOJDKHO  OOECTEYHTh HOCTHIKEHHE CICAYIOIIMX JIMYHOCTHBIX, METANpeAMETHBIX H IIPSAMETHBIX
o6pa3oBaTeIbHBIX Pe3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHEIE pe3y/IbTaThl OCBOEHMs yueOHOro mpeamera « @U3uKay NOJDKHBI OTPAXKATh TOTOBHOCTD H
CIIOCOOHOCTL  00YHAIOMUXCsS PYKOBOJACTBOBATECA CHOPMUPOBAHHOHW BHYTPEHHEH IIO3HIMEH JMYHOCTH,
CHCTEMON IIEHHOCTHBIX OPHEHTAlWM, [O3WTHBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIHX
TPaJUIHMOHHEIM [IEHHOCTSIM POCCHIICKOro 00IIECTBa, PAaCIIMPEHHE XKU3HCHHOT'O OIIBITA M OIIBITA JASATEIbHOCTH
B IIPOLIECCE PEAH3aliy OCHOBHBIX HANIPABJICHHH BOCIIHTATEILHON JESITETHHOCTH, B TOM YHCIIe B 4acTH:

1) rpaIaHCKOro BOCIIHTAHHS:

c()OPMHUPOBAHHOCTE TPaXkAAHCKOH IO3MIMH 00y4alomerocs: KaK akTHBHOIO M OTBETCTBEHHOrO 9ICHA
POCCHIICKOTO 00IIEeCcTBa;

IIPHHATHE TPAAUIIMOHHBIX 00IIEYeI0BEYECKHX IYMAHHCTHYECKHX U IEMOKPATHIECKUX IGHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYIO JIESTEBHOCTh B HHTEPEcax IpakIaHCKOro obmecTsa, y4acTBOBaTh B
caMOyIIpaBJIeHHH B 00pa3oBaTe/lbHOH OpraHu3anuy;

YMEHHE B3aHMOJEHCTBOBATE C COLMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX (QYHKIHAMH H
Ha3Ha4YCHHUEM;

rOTOBHOCTH K T'YMa@HMTApHOH M BOJIOHTEPCKOH NCATEILHOCTH,

2) DATPHOTHYIECKOT0 BOCIIHTAHMS:

c(hOpMHPOBAHHOCTE POCCUHCKOH rpakIaHCKOH HICHTHYHOCTH, TaTPHOTH3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHAM POCCHHCKHX YYEHBIX B 0071acTH
(GHU3UKH U TEXHUKH,

3) AyX0BHO-HPABCTBEHHOI0 BOCIIHTAHMS:

c)OpMHUPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS, ITHYECKOT0 IIOBE/ICHHS;

CHOCOOHOCTE OIIEHHBATH CHTYAIMIO W IIPHHAMATh OCO3HAHHEIE PEIICHHS, OPHCHTHPYACh HA MOPAJIbHO=
HpPaBCTBEHHBIE HOPMBI ¥ LICHHOCTH, B TOM YHCIIE B [EATEIIBHOCTH y4EHOrO;

OCO3HAHME JTMYHOIO BKJIaJia B MOCTPOSHHE YCTOHYHBOrO OyAyIero;

4) 5¢TeTHYeCKOro BOCIHTAHHS:

SCTETHYECKOEe OTHOIICHHUE K MUY, BKIIOYAS 3CTETHKY HAYYHOrO TBOPUYECTBA, MPUCYINEro GH3HIECcKOM
HayKe;

5) TpyA0BOr0 BOCIIHTAHHS:

HHTEpEC K PAa3NUIHBIM cepaM MpopecCHOHATBHOM e TENEHOCTH, B TOM YHCIIE CBA3AHHBIM C QH3HKOH
¥ TEXHHKOH, YMEHHE COBEpIIAaTh OCO3HAHHELA BHIOODP Oyaymei mpodeccHu W peari30BbIBaTh COOCTBEHHbIC
JKU3HEHHEIC [ITaHE;

FOTOBHOCTB H CIIOCOOHOCTH K OOpa3oBaHMIO B caMO00pa3oBaHUIO B 00/1acTH (U3MKA Ha IIPOTSHKCHUH
Beel JKH3HH;

6) 3K0JIOTHYECKOT0 BOCIIHTAHMS:

chOPMHPOBAHHOCTb IKOJIOTHYECKOH KyJIbTYphI, OCO3HAHHE IJIOOANBHOTO XapaKTepa 3KOJIOTHYECKHX
npobiem;

[UIAHUPOBAHME M OCYIIECTBIEHHE IeiCTBHII B OKpyKaiomel cpeae Ha OCHOBE 3HaHMA MeleH
YCTOHYHBOTO Pa3BHTHS YEIOBEUCCTBA;

pACIITHPEHHE OTLITA JesTeLHOCTH SKOJIOTHYECKOH HANPABICHHOCTH Ha OCHOBE MMEIONIUXCS 3HAHUH 10
(husuke;

7) HEHHOCTH HAY4YHOI'0 03HAHHS:

c(hOPMHUPOBAHHOCTS ~MHPOBO33PEHHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY  YPOBHIO — pasBHTHA
(hu3n4ecKoi HayKH;

0CO3HAHKE [ICHHOCTH HAYIHOH eATENLHOCTH, TOTOBHOCTH B MPOIIECCE H3YYEHUS (QU3HKH OCYIIECTRIIATE
IPOEKTHYIO U UCCIEI0BATEIbCKYIO JEATENbHOCTD HHIHBHIYaIbHO U B IPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

IlozHaBaTenbHbIE YHHBepCAabHBIE YueOHbIe eiicTBus
BazoBble jloruyeckue AedcTBHA:

CaMOCTOSTENIFHO (JOPMYITHPOBATh U aKTyaTH3HPOBATh MPobIeMy, paccMaTpUBaTek €€ BCECTOPOHHE;

OIpe/IeNATh UEld AeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUHTEPHH HX JOCTHIKEHUS,

BBISBIITH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B pacCMaTPHUBAEMBIX DH3UYECKUX SBICHHAX;

paspabareBaTh IUIAaH pemeHus ImpobieMbl ¢ Y4YETOM aHalk3a HMEIOMIMXCA MaTepHalbHBIX H
HEMaTepHAbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBEI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBHE PE3YILTATOB LIENIM, OLIEHUBATE PHCKH
IIOCJIEACTBHHN JIeATEIIEHOCTH;

KOODMHHAPOBATh H BHIIOJIHATE PaboTy B YCIOBHSAX PEaJbHOTO, BUPTYAJBHOTO M KOMOMHHPOBAHHOIO
B3auMOeiCTBUS,

pa3sBUBAaTh KPEATHBHOE MBIIICHAE TIPH PELICHUH KU3HEHHBIX IpodieM.

BasoBblie uccieoBareibCKue aeiicTBHA:

BJIANIETh HAYYHOH TEpMHHOJIOTHEH, KITIOUeBEIMH MTOHITHSIMHU B METONaMH (HU3HYECKO HayKH;

BJIANIETh HABBIKAMHA Y4eOHO-HCCIIEZIOBATENILCKOH W IPOEKTHOH JesTenbHOCTH B obnactu (PU3UKH,
CIIOCOOHOCTBI0 M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IIOHCKY METOJIOB pelleHHs 3a1ad (H3HYecKoro
COJIEpKaHUs, IPUMEHEHHUIO PA3JIMYHBIX METOJI0B IIO3HAHHS;

BNANETH BUJAMH JESTEILHOCTHU 10 MOJIYYEHUIO HOBOIO 3HAHUS, ero WHTEPIIPETalluu, IpeobpasoBaHmo
1 IPHMEHEHHUIO B Pa3JIHYHBIX y4eOHBIX CUTyalUsaX, B TOM YHCIE IIPH CO3aHMH y4eOHBIX IIPOEKTOB B 001acTH
(bu3uky;

BBISBJIATh [PUYHHHO-CIEJCTBEHHBIE CBS3H M aKTYyaJIM3UpOBaTh 3ajady, BBLJIBUraTh TUIIOTE3y eé
pelIeHNA, HaXOOUTh apryMEHThI U1 JOKa3aTe/bCTBAa CBOUX YTBEPKICHHMH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH
peLIeHus;

aHAIM3UPOBATh IIOJ[yYeHHBIE B XOJE pEIIeHHs 3aJaud pe3y/bTaThl, KPUTHYECKH OLEHHUBATH HX
JOCTOBEPHOCT, IIPOrHO3HPOBATE H3MEHEHUE B HOBBIX YCIIOBHAX;

CTaBUThL U (HOPMYJIHPOBATh COOCTBEHHBIE 3a/a4yi B 00pa30BaTeIbHOM NeATEILHOCTH, B TOM YKCJIE ITPH
H3y4deHUH QUUKHU;

J1aBaTh OLEHKY HOBBIM CHTYAIUsIM, OI[eHHBATh MPUOOPETEHHDIH OMBIT;

YMETh [IEPEHOCHTH 3HAHHUA 110 QU3UKE B MPAKTHICCKYIO 00J1aCTh JKHU3HEACATSIBHOCTH;

YMETb HHTErPUPOBaTh 3HAHHSA U3 Pa3HBIX NPEJMETHRIX o0nacTei;

BBIIBUIaTh HOBEIE HIEH, IIpeAiaraTh OPHIHHAIBHEIE TOAXOBI U PEIIEeHHS;

CTaBHMTE IPOOJIEMEI M 3aa4H, IOMYCKAIONIHE albTepPHATHBHEIC PEIIICHHUS.

PaboTa ¢ undopmanmeii:

BJIAJIETh HaBBIKAMH MOJydeHHs HHpOopMaIuu GU3HUECKOTO COJAep/KaHuA U3 HCTOUHMUKOB PA3HbIX THIIOB,
CaMOCTOSATENIEHO OCYIIECTBIATE IOUCK, aHAIH3, CHCTEMaTH3alHIO X HHTEPIPETAIMI0 HHPOPMALHHA Pa3iIHIHbIX
BUIOB 4 (hOpM MpeaCcTaBICHHS;

OLIEHUBATH JIOCTOBEPHOCTH HH(OpMALIUH;

UCIIONB30BATh CpefcTBa MHGPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOIMH B pElICHHH
KOTHHTHBHBIX, KOMMYHHKaTHBHBIX M OpraHM3allMOHHBIX 3a1a4 ¢ coOiojeHreM TpeOoBaHMN SPrOHOMMKH,
TEXHUKH 0O€30IIaCHOCTH, TIMIHWEHBI, pecypcocOepeKeHHs, TIpAaBOBBIX H OJTHYECKMX HOPM, HOPM
nH(pOpMaMOHHOH Oe301acHOCTH;

co3maBaTk TEKCTHl (DH3HYUECKOTO CONEP)KaHHS B pasIudHbIX (GopMmarax ¢ y4ETOM Ha3zHa4YeHHS
nH(GOPMAIMY | IeJIeBO ayJUTOPHH, BRIOHPAs ONTHMAIBHYIO (JOPMY IIPEICTABICHHS U BU3YaIH3aAIHH.

KomMyHHKaTHBHBIE YHHBepCAIbHBIE YueOHbIe IeiicTBHA:

OCYIIECTBIIATH OOINEHNE Ha YPOKaX (PU3MKH K BO BHEYPOYHOH [AEATSIBHOCTH;

paco3HaBaTh NPEANOCHUIKH KOHGIUKTHBIX CUTYAMH # CMATYaTh KOHGIUKTHI;

Pa3sBEPHYTO H JIOTHYHO U3NAraTh CBOIO TOYKY 3PEHHS C HCIIOIb30BAaHHEM S3BIKOBEIX CPEICTB;

IIOHAMATh H UCIIOIB30BATh IPEUMYIIECTBa KOMaHIHOW H HHANBHIYAIBHOK paboThI;

BHIOMpAaTh TEMAaTHKY M METOJbl COBMECTHBIX NEHCTBHH C YU&TOM OOIIMX HHTEPECOB M BO3MOIKHOCTEMH
KaXI0r0 WwieHa KOJIJIEeKTHBa,



IPHHAMATE LEJTM COBMECTHOI JIEATeNBHOCTH, OPraHM30BbIBaTh H KOOPAWHAPOBATH NCHCTBHA mO €€
JIOCTHSKEHHIO! COCTABIATH IIAaH AelCTBHH, pacipe/eNsTh POTH C y48TOM MHEHMH y4acTHHKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHMBATh KA4YECTBO CBOEro BKIaja M KaXIOro yYacTHHKa KOMaHIel B OOINMil pesyipTar Io
pa3paboTaHHBIM KPHTEPHSIM,

TIpejUIaraTh HOBBIE POEKTEI, OLEHHBATH H/ICH C TO3WIMH HOBH3HBI, OPHIHHAIBHOCTH, IPAKTHIECKOU
3HAYHMOCTH;

OCYHIECTBJIATH TO3HTHBHOE CTPATErMYECKOE IOBEACHHE B pa3iH4YHBIX CHTYalMiX, IPOABIATH
TBOPYECTBO H BOOOpakeHue, ObITh HHAIIHATUBHBIM.

PeryasiTHBHbIE YHUBepPCAIbHbIE yueOHbIe 1eACTBHS
CamoopraHH3alHs:

CaMOCTOSTENFHO OCYIIECTBIATh MO3HABATENBHYIO JEATENBHOCTh B 00acTH (QH3HKH H aCTPOHOMHH,
BBISBJISITE TPOGIIEMEI, CTABUTH B OPMY/IHPOBATE COOCTBEHHbIE 3a/1a9H;

CaMOCTOATENLHO COCTABIATh TUIAH PELIeHUS PacuéTHBIX M KAYeCTBEHHBIX 3a1ad4, IUIaH BBITONHEHUS
IPaKTHYECKOH paboThl ¢ y4ETOM HMEIOIIHXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTSH U IPEANOITCHHU;

JIaBaTh OLEHKY HOBBIM CHTYAIlHIM;

pacCIIMpATh paMKH yaeGHOTO MpeIMeTa Ha OCHOBE JIMYHEIX IIPe/IOYTCHHUMI;

NlenaTh 0CO3HAHHEIA BEIGOp, apryMEHTHPOBATE ero, Oparsk Ha ce0s OTBETCTBEHHOCTS 34 pelIeHHe;

OLIEHWBATE MPHOOPETEHHBIN OIEIT;

CIToco6CTBOBATH (hOPMHAPOBAHUIO ¥ IIPOSBIEHUIO SPYIUIMK B 00/1aCTH (H3MKH, IOCTOSHHO NOBHINATH
CBOM 00pa3oBaTeNbHBII H KyJIbTYPHBIH YPOBCHB.

CaMOKOHTPO/1b, IMOIHOHAILHEI HHTE/VIEKT:

IaBaTh OLIEHKY HOBBIM CHTYaIllsM, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTB, OLICHHBATh COOTBETCTBHE
PE3YJILTATOB LEILIM,

BANeTh HABBIKAMH II03HABATENbHOM pedreKkcHH Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBHH H
MBICITHTENILHBIX IPOLIECCOB, UX PE3YIbTaTOB M OCHOBAHMHA;

MCIIOJIB30BATh MPHEMBI pe(IeKCHH I OLEHKH CHTYAaIluH, BHIOOpa BEPHOIO PEIIeHHUs;

yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO [IPHHUMATD PEIICHHUSA [0 UX CHHKECHHIO,

IPUHAMATH MOTHBBI i ApTYMEHTBI IPYTHX NIPH aHATH3e Pe3yIbTaToB ACATeIbHOCTH;

IpHHUMATE ce0sl, TOHUMAs CBOM HEJI0CTATKU U JJOCTOMHCTBA;

NPHHAMATH MOTHBBI M apryMEHTBI IPYTHX [IPH aHAIH3€ PE3yIbTaTOB ACATEIBHOCTH,

IpU3HABATh CBOE IPABO | MIPaBO APYTHX Ha OLIHOKH.

B nporecce MOCTHKEHHS JTMYHOCTHBIX PE3y/IBTAaTOB OCBOEHHS IPOIPAMMEI 10 (DU3MKE Ui yPOBHA
cpennero obmero ofpasoBaHus Yy OOYHAIOIMXCH COBEPIICHCTBYETCS OSMOLMOHANBHBIN HHTEILIEKT,
npeanojaramui chopMEpOBaHHOCTD:

CaMOCO3HAHHUS, BKJIIOYAKOIIEr0 CIOCOOHOCTH IOHHMAaTh CBOE SMOLAOHAIBHOE COCTOSHHUE, BHIETH
HAIIPaBICHUs PA3BHTHS COOCTBEHHOM SMOIMOHAILHOM chepsl, OBITh yBEPEHHBIM B cede;

CaMOpEryJIHpOBaHHs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMECHHE NPHHHMATH OTBETCTBEHHOCTH 3a CBOE
OBE/IeHHE, CIIOCOOHOCTh aalTHPOBATECA K SMOIMOHAIBHEIM M3MEHCHMSAM H NPOABIATE THOKOCTB, GBITh
OTKPBITEIM HOBOMY

BHYTpEHHEH MOTHMBALWH, BKIIOYAIONMIEH CTpEMJICHHE K MOCTIDKCHMIO UEIMH H YCIeXy, ONTHMH3M,
WHUIAATHBHOCTh, YMEHHE JIEHCTBOBATH HCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONEH CocoOHOCTH ITOHUMATh SMOLHOHALHOE COCTOSHHE APYTHX, YHHTBIBATE €ro
IIPH OCYIIECTBICHHHN OOMICHN, CIOCOGHOCTE K COYYBCTBHIO U CONEPEKHBAHHIO;

COLMATbHBIX HABBIKOB, BKJIFOYAIOMIMX CIOCOOHOCTH BBICTPAWBATR OTHOLICHHA C JPYTHMH JIOJBMH,
3a60THTECS, [TPOSBIIATH HHTEPEC U pa3pemarh KOHQIHKTEL.

IMPEJIMETHBIE PE3YJIbTATBI

K xonmy obydenus B 10 kiacce NpeIMeTHBIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXkaTh
c()OPMHPOBAHHOCTH y 00YHarOMHXCA YMEHHH:

JEMOHCTPHpPOBATh Ha IpPEMeEPax pOJb M MecTO0 (H3HKM B (OPMHPOBAHHH COBPEMEHHOW HayHOMH
KapTHHEI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IPAKTHYECKOH JeSTeIbHOCTH JIO/CH;



VYUTHIBATS TPAHHUIBI ITPAMEHEHMS| M3YUeHHBIX (U3UYECKHUX MOJCeH: MaTepHallbHas TOUKa,
MHEpLUAIbHAsS CHCTEMa OTCuéTa, abCOMOTHO TBEPAOE TENO, HICAIBHBIM a3, MOJCIH CTPOEHHs Ia3oB,
KHUIKOCTEH ¥ TBEP/BIX TeJI, TOYECUHBIN SIEKTPAIECKU 3apsa/l IPH PeIIeHNH QU3HIEeCKUX 3a1ad;

pacmo3HaBaTh (U3MUecKUe SBIECHMS (IPOIECCH) H OOBACHATHP HX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJEKYJIAPHO-KHHETHYECKOH TEOPMHM CTPOEHHS BElIeCTBA M  3JIEKTPOAMHAMHKH: pPaBHOMEpHOE |
PaBHOYCKOPEHHOE MPSIMOTHHENHOE IBUKEHUE, CBOOOHOE Ma/ICHUE TeJ, ABHKCHHE 10 OKPYIKHOCTH, HHEPLHU,
B3auMoeiicTBue Tel, auddy3us, 6poyHOBCKOE ABHIKEHME, CTPOCHHE JKUIKOCTEH M TBEPABIX TEJl, H3MCHECHHE
00BéMa Te MpHU HarpeBaHWH (OXJIAKIEHHH), TEIUIOBOE PABHOBECHE, MCIIAPEHHE, KOHICHCALHA, IIaBJICHHE,
KPUCTAJIA3AIAs, KHIIEHHE, BIaXKHOCT BO3/lyXa, MOBBIICHUE NABIEHHS Ia3a IIPH €ro HarpeBaHWU B 3aKPLITOM
cocyze, CBSi3b MEXIy MapaMeTpamMy COCTOSHHSA rasa B M30IPOLECcaX, SICKTPU3ALNS TEl, B3aUMOJCHCTBHE
3apsiJIoB;

OTIUCHLIBATE MEXAHHYECKOE [IBH)KEHHE, HCIIONL3ysS (U3UYeCKHe BEJIWYMHBL KOOpAUHATA, IIYTh,
IepeMeIlicHre, CKOpPOCTh, YCKOpPEHHE, Macca Tenla, CHila, HMIIYJbC Teja, KHHETHYECKas OHEpIHud,
MOTEHIMAIbHAsS JHEPTus, MexaHwdeckas pabora, MeXaHHYECKas MOIIHOCTb, IIPH OIMCAHWH IIPAaBHJIbHO
TPaKTOBaTh (DPM3UYECKUI CMBICI HCIIONB3YEMBIX BEIMUMH, HX 0003HAUCHHUS U €JIMHUIILI, HAXOMUTE (OpMYIIB],
CBA3BIBAOIINE JaHHYIO GH3UYECKYIO BEIHIHHY C IPYTUMH BEIHYHHAMH;

OIMCHIBATH M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBHIC SBICHHUS, HCIONB3Ys (U3HUecKue
BEJIMYMHEL aBJICHHE ra3a, TeMIeparypa, CpeIHss KHHeTUYECKAas SHEPrHis Xa0THUECKOr0 ABMIKEHUS MOJIEKYIL,
CpeIHEKBaZpaTHdHAs CKOPOCTh MOJIEKYJ, KONHYECTBO TENJIOTHEL, BHYTPEHHSS OJHEprus, pabora rasa,
K03() QHUIMEHT MOJIE3HOT0 AEHCTBHSA TEIIOBOrO ABHIaTels; IPH ONUCAHHH IIPABHIBHO TPAKTOBATh (PU3HUECCKHH
CMBICI HCIIOJTB3yeMBIX BeTHYMH, HX 0003HAUEHUS U €IUHHUIIbI, HAXOIHTh (QOPMYIIB], CBI3BIBAIOIIME JAHHYIO
(U3AYECKYIO BETHUUHY C APYTUMH BEIHUHHAM;

OIMCHIBATH W3YYCHHBIE JMEKTPHYECKHE CBOWCTBA BEINECTBA M AJIEKTPHYECKUE ABNCHHSA (IIPOLIECCEHI),
UCIONB3Ysl (DU3MUECKUE BEITUYMHBL ITEKTPUUECKUN 3apsfl, 3JIEKTPUYECKOE I0Je, HanpsHKEHHOCTh IOJId,
MOTEHIHAN, PA3HOCTh IIOTEHI[MANOB; TIPM ONHCAHWM IPABUIBHO TPaKTOBaTh (HU3UYECKHH CMBICH
ACIIONIB3YEMBIX BEIMYMH, WX 0003HAYeHWs M CIUHHIBL, YKa3eiBaTh (OPMYJIBL, CBA3BIBAIOIIME JAHHYIO
GHU3HIECKYIO BEHYNHY C APYTHMH BETHIHHAMH,

aHAM3UPOBATH HHU3UUECKHE IIPOLIECCH] H SBICHUS, HCIONb3Ys (GH3HUECKHE 3aKOHBI H IIPHHLIMIIBL: 3aKOH
BcemupHoro Tarorenus, I, I u III 3akonsr HeioToHa, 3aKOH COXpaHEHMS MEXaHWUECKOW SHEPruM, 3aKOH
COXPaHEHUS UMITYJIbCa, IPUHIIMII CYTIEPIIO3UIHE CHJI, IPUHIKII PAaBHONIPABUS HHEPLHAIBHBIX CHCTEM 0TCYETA,
MOJIEKYJIIPHO-KMHETHYECKYIO0 TEOPUIO CTPOSHMS BEINECTBA, I'a30BBIE 3aKOHBI, CBA3b CpeJHEH KMHETHUYECKOH
SHEPTHH TEIIOBOTO JIBHIKEHUS MOJIEKYJI ¢ abCOMOTHON TeMIIepaTypoi, MepBblii 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHEeHUsI AEKTPHIECKOTO 3apsiia, 3akoH KynoHa, mps 3ToM pasnudaTh CI0BECHYIO GOpMYTHPOBKY 3aKOHa,
ero MaTeMaTHYeCKOe BRIPAXKCHUE U YCIOBHS (IPaHMIlB], 00/1aCTH) IPUMEHHMOCTH;

OOBACHATE OCHOBHBIE IPUHIMIILI JeHCTBUA MalluH, TpuOOPOB U TeXHHYECKUX YCTPOMCTB; pasjivyarh
yCIOBHS HX 0e30MacHOTO HCIIOIb30BaHUA B TOBCEAHEBHON JKU3HH,

BBITIOJIHATE 3KCIIEPHMEHTHI II0 UCCIIEIOBAHUIO (DM3UYECKHUX SBIEHMH M IPOLECCOB C HCIOIb30BAHUEM
IpPSIMBIX H KOCBEHHBIX H3MepeHHH, IpH 3ToM (opMymupoBarh npobnemy/3ajauy M rumoresy ydeGHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEII0KEHHOr0 000pyI0BaHUS, IPOBOAKTE ONBIT # HOPMYIUPOBATH
BBIBOJIBI;

OCYIIEeCTBIATh MpAMBIE W KOCBEHHEIE H3MepeHHS (H3IHUECKUX BeJIWYUH, IPH 5TOM BBEIOMpAThH
ONTUMAJILHBIN CIIOCO0 M3MEPEHHUS U UCIIOIL30BaTh U3BECTHBIE METOIB! OIIEHKH IOTPEITHOCTEH U3MEPEHUIA;

HCCJIeZI0BAaTh 3aBUCUMOCTH MEXKIY (H3MYECKUMH BEIMYMHAMHU C MCTIOIB30BAHUEM IPSAMBIX H3MEPEHHMH,
IpU 9TOM KOHCTPYMPOBATh YCTAHOBKY, (MHUKCHUPOBATH PE3yJNLTATHl MOIYUYCHHOH 3aBHCHMOCTH (UIMUECKUX
BEJIMYMH B BUJie TaOIHIl U rpaduKoB, JenaTh BEIBOJLI 110 PE3yJIbTaTaM HCCIEN0BaHUS;

cobmopaTe mnpasuia 0€30IacHOTO TpyJAa MpH NPOBEACHHWH HCCIIEA0BAHHH B pamkax ydeOHOro
JKCIIEPUMEHTa, Y4eOHO-HCCIeI0BAaTENbCKOH M IIPOEKTHOM AEATENBHOCTH C MCIIONb30BAHUEM H3MEPHTEEHEIX
yCTpOMCTB U 1abopaTopHOro 0060pya0BaHUS;

pelnaTh pacuéTHRIE 3a/1a4K ¢ SBHO 3aJaHHOM HU3UYECKOH MOJIENBI0, HCITONB3Ys (PHU3uUecKHe 3aKOHbBI U
IPUHIMIE], Ha OCHOBE aHAJIM3a YCIOBHS 3ala4yd BBEIOMpATh (DHU3HMYECKYIO MOENb, BBUIEIATh (DH3HYECKHE
BeIMYUHBl U (GOpMyIbl, HEOOXOMUMBIE AT €€ peleHMs, NPOBOAMTH PAacu€Thl M OLIEHUBATH PEATLHOCTD
MIOJYYEHHOT0 3HaYeHUs (PH3HIECKON BEIIMUHHEI;

pelaTh Ka4eCTBEHHBIE 3a/]a4H: BBICTPAHBATh JIOTHYECKH HEMIPOTHBOPEYUBYIO LIEMIOYKY pacCyKACHHUH ¢
OIIOPO# HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (GU3HYECKHE SBIICHHS,



HCIIOJIE30BATE IIPH PellleHHH yIeOHBIX 3a1ad COBPEMEHHEIE HH(MOPMAIIMOHHEIE TEXHOJIOTHH JUIs [IOMCKA,
CTPYKTYpPHPOBaHHMS, HHTEPIpETallid W Tpe[cTaBIeHHs y4eOHOM ¥ HayJHO-IONYJIAPHOH HMHGOPMAIWH,
TOJTy4EHHON M3 pasIM4HbIX HCTOYHHKOB, KPHTHYECKH aHAIM3UPOBATH MOTyYaeMylo HHPOPMAIHIO;

IPHBOJIATE IIPUMEPHI BKIAJa POCCHHCKHX H 3apyOeXHBIX YYeHBIX-(QH3MKOB B pa3sBUTHE HAyKH,
00BSICHEHHE POLIECCOB OKPYKAIOIIEro MUpa, B Pa3sBUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIE30BaTh TEOPETHYSCKHE 3HAHHS II0 (PU3WKe B IIOBCEJHEBHOH JXU3HH Ui obecredeHus
He3onmacHOCTH MPH O0OpaIeHHH ¢ MpHOOpaMH U TEXHUIECKUMH yCTPOWCTBAMH, /UL COXPAHEHHs 3[0POBbI H
COBIIFO/IEHHS HOPM HKOJIOTHYECKOr0 MOBEIEHHS B OKPYXKaIOIIEH cpese;

paGoTaTh B TpyIIle ¢ BHIIONHEHHEM pa3THUHBIX COIMAIBHBIX pONed, IJIaHMpOBaTh paboTy IpyIIEI,
pPaLlHOHATIBHO PaCHpefeNATh 00jI3aHHOCTH W IUIAHHPOBATh ACATENPHOCTE B HECTAaHAAPTHBIX CHTYALHAX,
aJIeKBaTHO OL[EHUBATh BKJIAJl KXIOT0 U3 YYACTHUKOB IPYNIIBI B PELIEHAE paccMaTpUBacMOH IpoOIeMBl.

K xoumy obyuenus B 11 wiacce mpeaMmerHble pe3ysbTaThl Ha 6a30BOM YPOBHE JIO/DKHBEI OTPaXkarh
chOopMHUPOBAaHHOCTD Y 00yHAOIIUXCA YMEHHH:

JIEMOHCTPHPOBAaTh Ha IPHMEPaX PoJib H MECTO (u3MKH B (QOPMHUPOBAHUH COBPEMEHHON HayqHOH
KapTHHBI MUpa, B Pa3sBUTHH COBPEMEHHOH TEXHHMKH M TEXHONOIHWH, B IPaKTHYECKOH JEATeIbHOCTH JIONeH,
LEJIOCTHOCTE ¥ €AHHCTBO (QH3HYECKOM KapTHHBI MUPA;

YYHTHIBATH IPAHUIB] IIPHMEHEHHS H3YYeHHBIX (QH3MYECKHX MOJIENICH: TOME HEIH 3IeKTPHYeCKHui 3apsiy,
Tyd CBeTa, TOYEYHBIH HCTOYHHMK CBETa, SIepHas MOJE]b aToMa, HYKJIOHHAs MOJIENh aTOMHOIO f/ipa IIpH
pelIeHur QU3NYeCKUX 3a/1a4;

pacro3HaBaTh Ghuzndeckue ABaeHUs (IPOLECChl) X 0O0BACHATE HX HA OCHOBE 3aKOHOB 3JIEKTPOAHHAMUKH
U KBaHTOBOM (DM3HKHU: JIEKTPHIECKas IIPOBOJAMOCTD, TEIUIOBOE, CBETOBOE, XHMHUUECKOE, MATHHTHOE AECHCTBHS
TOKA, B3aUMOJIeHCTBHE MarHHTOB, HIEKTPOMATHUTHAS MHAYKIUS, AeHCTBAE MAarHATHOT'O 11011 Ha IPOBOJHUK C
TOKOM H JIBFDKYIIHICS 3apsj, 3J€KTPOMAarHATHBIE KoicOaHHA M BOJIHBL, NPAMOJIHHEHHOE paclpoCTpaHEHHE
CBETa, OTpakeHWe, NpeloMieHue, HHTepdepeHims, Tudpakius U MO/IMpH3anus CBeTa, JUCIIEPCHA CBETa,
¢orosnekTpuueckuii spdexr (horosddexT), cBeTOBOE [aBlIECHHE, BOIHHKHOBEHHWE JIMHEHUATOrO CIEKTpa
aToMa BOJI0pO/1a, ECTECTBEHHAs U HCKYCCTBEHHAs PajMOaKTUBHOCTE,

OIIKCHIBATh W3y4YEHHEIE CBOMCTBA BEIECTBA (ITIEKTPHHUECKHE, MAarHUTHBIE, ONTHYECKHE, 3JIEKTPHYECKYIO
HPOBOAMMOCTE PA3MHYHBIX CPel) M D3IeKTPOMATHUTHBIE SBICHUS (TIPOILECCHI), HCHONB3ys (QH3MYECKHe
BEJIMYMHEL DJICKTPHYECKHH 3apsij, CHJa TOKa, JIEKTPUYECKOe HANpsSDKeHUe, JMeKTPHIECKOe COMPOTHBIICHHE,
Pa3sHOCTh MOTEHIMATIOB, MEKTPOABIKYIAs cuila, paboTa TOKa, MHIYKIMA MarHUTHOTO IIOJIA, cuila AMIepa,
cua JlopeHna, HHYKTHBHOCT KaTyIIKH, SJHEPIUs 3MEKTPHUYECKOT0 ¥ MArHHTHOIO TOJIEH, IIEPHOJ ¥ YacToTa
xonebanuit B KonebarenbHOM KOHTYpE, 3apsj] B CHIa TOKa B IpOLecce rapMOHUYECKHX 3JIeKTPOMAarHUTHBIX
kosnebanuif, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJA JIMH3bI, [PH ONHCAaHWH [IPaBHILHO TPaKTOBATh
(Gu3HYECKHH CMBICT HCIOJIB3YEMBIX BEJIMYMH, X OOO3HAYCHHMS M CIMHHIBL, YKas3bBaTh (OPMYIIbI,
CBSI3LIBAIOIIHE AAHHYIO (PH3MUYECKYIO BEIHUYHHY C APYTHMH BEIHUUHAMH,

OIHMCHIBATE H3YYEHHBIC KBAHTOBEIE ABJICHHUS U IIPOLECCH, HCIONB3ys (PHU3HUECKUe BETHMYHHEL: CKOPOCTh
SNEKTPOMATHUTHEIX BOJIH, JUTHHA BOJIHBI M YaCTOTA CBETA, SHEPrHs U MMIy/Ibc HOTOHA, IIEpHO/] TIOTypacnaa,
SHEPIUs CBSI3M ATOMHBIX f7lep, IIPH OIMCAHHH NPABHJILHO TPAKTOBAaTh (DH3MYECKUI CMBICI HCIIOJIB3yEMBIX
BEJIMYKH, WX 0003HAYEHHS U €MHHUIIb], YKa3bIBaTh (GOPMYIIEI, CBA3BIBAIOIINE JaHHYIO QH3HYECKYIO BETHIHHY
C IPYTMMH BEJIHYAHAMH, BBIYHCIIAT 3HAUCHNE QHU3NUECKOH BEIMUHHEI;

AHATH3HPOBATH (PH3NUECKHE ITPOLIECCH] ¥ SBJICHUS, HCIONB3YS (QU3MUYECKAE 3aKOHBI ¥ IIPHHLIMIIBL 3aKOH
OMa, 3aKOHBI OC/IEOBATELHOTO H NapalyIeSIbHOTO COAMHEHNS IIPOBOIHUKOB, 3akoH Jlxoyni—JIlenna, 3akoH
SNEKTPOMAarHUTHON MHAYKIMH, 3aKOH IPAMOJMHEHHOI0 PacnpoCTPaHEHUs CBETA, 3aKOHBI OTPAKCHHA CBETA,
3aKOHEI ITPEJIOMJICHHS CBETa, ypaBHeHHEe DiHIITeHHA 11 GoTodddekTa, 3aKOH COXPAHEHHUS SHEPIHH, 3aK0H
COXpaHEHHs HMITY/IbCa, 3aKOH COXPAHEHMS JJIEKTPHYECKOro 3apsja, 3aKOH COXPaHEHWs MaCCOBOTO 4MCIa,
nocTynarsl bopa, 3aKOH pagnoakTHBHOTO pacmaza, Py 9TOM pa3IndaTh CJIOBECHYIO (OpMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BEIPAKSHUE U YCIOBHA (TpaHHUIIE], 00J1aCTH) IIPEMEHHMOCTH;

OIIpe/ieNIATE HalpaB/IeHHe BeKTOpa HHIAYKIIMHA MarHUTHOIO TI0JIs IIPOBOJHUKA C TOKOM, CHJIBI AMIIEpa K
cuutel Jlopenna;

CTPOWTH U OIIKCHIBATE H300paKEHHE, CO3/1aBacMOE IIJIOCKHM 3€PKalloM, TOHKOH JIAH30H;

BEIIOJIHATE SKCIEPHMEHTHI [0 MCCJIEA0BAaHMIO QH3UYECKUX SBICHHUH M IPOIECCOB C HCIOJIE30BAHHEM
NpPSIMBIX ¥ KOCBEHHBIX M3MEpeHHi: NpH 5TOM (POpMyIHpOBaTh MpobieMy/3ajady M THIOTE3y ydeOHOro
SKCIIEpHUMEHTA, COOHpATh YCTAHOBKY M3 IIPEUI0KEHHOro 000pyAoBaHUs, IPOBOUTE ONKLIT ¥ (HOPMYIHPOBATE
BEIBOJIBI;



OCYINECTBIATE NpAMBIE M KOCBEHHBIE H3MepeHHs (HU3MYECKHX BENHYHMH, MPH STOM BEIOMpATh
ONITUMAJIBHBINA c10c00 M3MEPEHHs B MCIIOJIB30BATh H3BECTHBIC METO/IbI OLICHKH norpemHocTel H3MepeHuii,

FICCIIE/IOBATh 3aBUCHMOCTH (DU3MUECKHX BEIMYMH C HCIONB30BAHHEM NPSMBIX W3MEPCHHIL: IPH 3TOM
KOHCTPYHpPOBaTh YCTAHOBKY, (PMKCHPOBATH Pe3yJIbTaThl MOJIYYEHHOH 3aBUCHMOCTH (DU3HYECKMX BENMHYHUH B
BHzie TabIuI ¥ TpadHKOB, AeNaTh BEIBOJLI II0 PE3yIbTaTaM UCCIICI0BAHMS,

cobmonath mpaBMia 6Ge30macHOro TpyZAa IpH TPOBEJCHHH HCCIEJOBAHMA B pamKax yuebHOro
3KCIIepPMMEHTa, Y4eOHO-HCCIIeI0BATeNBCKOM 1 IIPOEKTHOM JESTEIBHOCTH C HCMOb30BAHHEM U3MEPHTE/IBHBIX
YCTPOMCTB ¥ 1ab0paTopHOro 060pyA0BaHuU;

pemats pacuéTHBIE 3a]1a4H C ABHO 3aJaHHOH du3HUECKON MOJENBIO, HCTIONMB3ys QHU3HYECKHE 3aKOHBI H
NPUHIAEL, HA OCHOBE aHAIW3a YCIOBHS 3a/add BHIOHpaTh (PM3HYECKYI0 MOJEIb, BBUICIATH thuzngeckue
BEJMUHHEI U (OPMyJbl, HeoOXoauMele s e€ peIleHus, MPOBOJUTH Pacu€Tsl M ONEHHBATh PEABHOCTH
NOJIy4EHHOTO 3HaUYeHHA QU3HIECKOM BeIUINHEL,

peliaTh Ka4eCTBEHHBIE 3a[a4H: BRICTPAHBATH JIOTHYECKH HEPOTHBOPEHUBYIO LETIOUKY paccy:;KICHHHA ¢
Onopoit Ha W3yYEHHEIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3MUECKHE SBIICHUS;

HCIIONB30BATh IPH PElIeHH: yIeOHBIX 3a/1a4 COBpEMEHHbIE HH(OPMAIMOHHbIE TEXHOJIOTHH JULS TOMCKa,
CTPYKTYPHPOBaHHMS, MHTEPIPETAIMM H TPECTaBlcHHsA y4eOHOH W HAYIHO-TIOMYJIAPHOMU HH(OpMAITHH,
TOJTydeHHOM U3 PasTHYHBIX HCTOYHHKOB, KPHTHYECKH aHAIM3UPOBATh OJTy9aeMyro HHE(pOPMAIKIo;

06BACHATH MPHHIMITEL AeHCTBIS MAITHH, IPHOOPOB M TEXHUYECKUX YCTPOUCTB, pa3iiyaTh yCIOBHA HX
6€30I1aCHOr0 KCITONIb30BAHMS B MIOBCEIHEBHOM JKHU3HHU,

IPHBOJNTH TIPEMEPHl BKJIAJa POCCHHCKMX H 3apyOeXHBIX Y4YEHBIX-QH3HKOB B Pa3sBUTHE HAYKH, B
06bsCHEHHE TIPOIIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIONB30BaTh TEOPETHYECKHE 3HAHHA [0 (U3MKe B IOBCCIHEBHOM MXM3HM i obecriedeHus
6€30IacHOCTH TIPH OOpALIeHHH C MPUOOPaMH M TEXHHYECKMMH YCTPONCTBAMH, IS COXPAHCHHS 310POBRA
coBII0IeHHAs HOPM SKOJIOTHYECKOTO OBEJIEHHA B OKPYI)KAIOLIEH cpesie;

paGoTaTs B TpyNNe C BBHIIOJHEHHEM PA3THYHBEIX CONHMATHHBIX PONEH, IUIAHMPOBATH PaboTy IPYIIIbL,
PALMOHAIBHO DPACHpeIeNiaTh 00S3aHHOCTH M IUIAHHPOBATh /JCATENBHOCTH B HECTAHAAPTHBIX CHTYALMsX,
aIeKBATHO OIIEHHBATh BKJIAJ KAX/0T0 M3 yYaCTHHKOB TPYIIIIEI B PEIICHHE PaCCMaTPHBAEMOM MPOOIIEMEL,



TEMATUYECKOE INTAHUPOBAHHUE

10 KJJACC

Ne KoauyecTBo 9acoB

il HanmenoBaHHe pa3/ie/ioB H T€M POrpaMMbl _‘I;:: o | Baivpbinie | (paEiumeeie DnexTpounbie (udpoBbIe)
obpa3zoBaTeJbHBIE PecypPChI

padoTsl paboTei
Paznen 1. DABUKA U METOAbI HAYYHOI'O ITIO3HAHMSA
1.1 du3uka U METO/Ibl HAYYHOIO ITO3HAHHS 2 Hsmapesa. IO
T https://m.edsoo.ru/7f41bf72

HUroro mo pasaeny 2

Paszpen 2. MEXAHUKA

2.1 | Kunemaruia . Eigi’?/ﬁi‘éiﬁﬁm4wm
bubmoteka [JOK

A& |Awamnon i https:f/m.edsgo.mnfc@lbf?z

23 3aKoHEI COX-paHCHHFI B MEXAHUKE 6 1 1 Egggfﬁéééi?fﬁ 41172

HWroro no pasjemny 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHAKA

3.1 OCHOBBI MOJIEKYISIPHO-KHHETHYECKON TEOPHH 9 1 Gugmaorcea LLOK
https://m.edsoo.rw/7f41bf72 |

32 OcCHOBBI TEpPMOIMHAMHKHA 10 1 E:E:;ﬁﬁlasgﬁ_i? 41672

33 ArperatHeie COCTOSIHUS BenlecTa. Da3oBkie IIEPEXObI 5 Eﬁ’ﬁiﬁtiﬂfﬁ f41bf72

HWroro no pasneny 24

Paznea 4. JIEKTPOAMHAMHUKA

41 | Onckrpocraraka 10 ! : ﬁgﬁ‘?}iﬁ'ﬁiiﬁn4 1bf72

4.2 [TocTosHHBIH 3TeKTpHYECKHit TOK. TOKH B pasM4HbIX Cpeax 12 1 1 Bubmorexa LIOK
https://m.edsoo.rw/7f41bf72

Wroro no paspeny 22

PesepBHoe BpeMs 2

OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 68 4 4




11 KJIACC

Nen/m | Hanmenosanue pasjiesioB M TeM NpOrpaMMbl BOTWIoeTEO Tac0 SRR (W pomse)
Beero | Konrpoabnbie | IlpakTuueckme | 00pasoBaTesbuble pecypebl
padoTsl padoTsl
Paszpen 1. JIEKTPOJIMHAMHKA
1] MarauTtHOE nONIe. DIeKTPOMAarHUTHAS HHIYKIHS 11 1 3 Supoyes LCOK
https:/m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanuveckue U 3IeKTPOMATHUTHEIE KOJIeDaHus 9 1 Eufionzia LG
) https://m.edsoo.ru/7f41c97¢
bubmuorexka I{OK
22 Mexanuueckue u dDIeKTpOMaruuTHEIE BOJHEL 5 1 https://m.edsoo.ru/7f41c97¢
bubmoTexa IJOK
2.3 O
WTERS G . https:/m.edsoo.rw/7f41c97¢
Mroro no paspeny 24
Pazgen 3. OCHOBBI CHEIIMAJIbHON TEOPMH OTHOCHTEJILHOCTH
. bubimoreka [{OK
i 1 OcCHOBEI CrIeTHATTBHOM T'eOpHH OTHOCHTEINHHOCTH 4 1 https://m.edsoo.rw/7f41c97c
HWroro no pasneny - 4
Paspen 4. KBAHTOBAJSI ®PU3UKA - R |
. Bubmorexa [{OK l
4.1 INEMERTE! KBAHTOBOH ONTHIN 6 https://m.edsoo.ru/7f41¢97¢
bubmorexa IIOK
4.2 Crpoenne atoma B ¢ https://m.edsoo.ru/7f41¢97¢
bubtmmoreka [JOK
4 | Aramoesnpn - . https://m.edsoo.r/7f41c97¢
Hroro no pasaeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPOPHU3HKH - -
bubmorexa IITOK
5.1 DneMeHTHI aCTPOHOMHM M aCTPO(YH3UKH 7 1 hittos:/ . sdso r/THA 1T
Hroro no pazneny 7

Paszpen 6. ObOBIIAIOIIEE IIOBTOPEHUE

Bubmuorexa IJOK
6.1 Obo6maromee nosropernue B 4 https://m.edsoo.ru/7f41c97¢c

| Uroro no paszeny ] 4
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INNOYPOYHOE IIVTIAHUPOBAHHE

10 KJIACC
Ne KoangecTBo 1acoB JaTa
ikt Tema ypoka —B K I M —— aexTpoHHbIe NHPOBLIE
cero ouTpoabnbie | [Ipakradeckne | H3Y1 06paz0BATETLHEIE PECYPCbI
padoThI paboTbl
1 Ddusnka — Hayka o npupoje. Hayunsie MeTOIEI 1 bubmuorexa LIOK
NI03HAHHS OKPYIKAIOIIero MApa https://m.edsoo.ru/ff0c32e2
; TR | Bamorera 0K
o Pt Hpa, B 1p A https://m.edsoo.ru/ff0c33e6
moeH
g NSRS R 1 Bumorea 10K
° REERSN. LAEPRM SRR RS, RROpOSTs, ' https://m.edsoo.ru/ff0c3508
yCKOpeHHe
4 PaBHOMEpHOE NpsSIMONTMHEHHOE JBHIKEHHE 1 Bagusorcga LIOK
L - https://m.edsoo.n/f0c3620
5 PaBrHOyCcKOpeHHOE NPSMOIUHEHHOE JIBHIKEHNHE 1 Bahmyicea LICH.
YRR P s https://m.edsoo.ru/ff0c372e
butmorexa LIOK
6 CeobojHoe nagenne. YckopeHue cBOOOJHOr0 najgeHus 1 hitps://m.edsoo.ru/ff0c39cc
7 KpuponuHeitHoe qBikenue. JIBukeHne MaTepuanbHoi 1 bubmmorexa [JOK
| TOYKH 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpuanun otHOCHTEnbHOCTH ['anunes. Mrepuuansusie 1 bubauorexa [{OK
cucremsl orcuera. [lepssiit 3axon Helotona https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipusuyun cynepnosunuu Cul. 1 Bubnuorexa [{OK
Bropoii 3akon HeroToHa /151 MaTepHAIbHON TOYKH https://m.edsoo.ru/ff0c3be8 |
10 Tpernit 3akon Hetorona MaTepHAIbHBIX TOYEK 1 hnomiorexa LIOK
pe HIELIGEpas IR B https://m.edsoo.ru/ff0c3be8
11 3akon BceMupHoro Tsarotenusa. Cuna Tsoxect. [lepsas 1 Bubmmorexa LIOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna octH. 3axoH I'yka. Bec Tena 1 Buimsnssio LIOK
yUpyr ) yia. hitps://m.edsoo.ru/ff0c3el8
13 S:;I aoﬁiiiﬁﬁ:????ﬁ:::};?iﬁ -BCMHHEKa OCTH MIIH 1 Toabrsarexa HOK
= e = https://m.edsoo.ru/ff0c3£76
[ || | Busmores 10K
!- | o et e BT https://m.edsoo.ru/ff0c4 1a6
| | paBHOBECHS TBEPAOIO TENa




] HMnynee MaTepuanbHOM TOYKH, CHCTEMBI MATEPHAITBHBIX

bubnanorexa [JOK

15 ToueK. MMIybe CHITbL 3aKOH COXpaHEHHS HMITYJILCA.
P y P Y https://m.edsoo.ru/ff0c43d6
€aKTHBHOC JIBHIKCHHE N
Pabota u momuocTE cHitbl. KuHeTHUecKas sHeprus
16 MartepualibHOU ToukH. Teopema 06 usMeHeHnH BEabmaorexa LIOK
s F https://m.edsoo.r/ff0c4502
KUHETHYECKOH IHEPIHH
[Morenuuansuas sHeprus. IloTeHIMaIbHAS SHEPrUs
17 r;I neQ)opMHposl;HHoﬁ y 13§ Homuuﬂanmas Enfmoremn TIOK
YUy HPYCHHBL https://m.edsoo.rw/ff0c461a
SHEPrus Tesja BOJIU3H MOBEPXHOCTH 3eMIIH
[ToTeHHANTEHEIE M HEMOTEHIHATBHBIE CHIIBL CBS3b
18 pabOThl HEMOTEHIMATHHBIX CAJI C H3AMEHEHHEM bubmoTtexa [JOK
MEXaHHYECKOH SHEPIHH CHCTEMBI TEJI. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c478c
MEXaHMYECKOM SHEPruu
Jlaboparopras pabota «VccnemoBanue cBs3u paboTHl
19 CHJIBI C H3MEHEHUEM MEXaHUYECKOH SHEPruu Tena Ha
NpUMEPE PacTSHKEHHA PE3MHOBOTO XKIyTa)
20 KonTponsras pabora no Teme «Kunematuka. J{uHamuxa. bubmorexa LIOK
3aKOHBI COXPaHEHHS B MEXAHHKE» hitps://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE ITOJIOKCHAA MOJICKY IAPHO-KHHETHYECKOMH bubmuorexa [TOK
Teopun. bpoysoBckoe nemkenne. Iuddysus https://m.edsoo.ru/ff0c4dc2
XapaxTep IBHKECHHS W B3aHMOJICHCTBUS YACTHI]
22 penecTsa. Mozenu cTpoeHus ra3oB, JXHIAKOCTEH 1
TBEPABIX TEI
23 Macca monekys. KomundectBo Bemectsa. IlocTosanas
Asorazapo
24 Temnosoe paBaoBecue. Temneparypa u e€ usmepenue.
IIkana remnepatyp Llenscus
bubmorexa [[OK
25 eanpHeli ra3 B MKT. OcnoBnoe ypaBauenne MKT
M P https://m.edsoo.ru/ff0c4fde
AbcomoTHas TeMneparypa Kak Mepa cpeiHei
& i e bubmmorexa [JOK
26 KHHETHYECKOH SHEPIrUH JIBHIKEHUS MOJICKYTL. Y paBHEHHE
. https://m.edsoo.ru/ff0c511e
Menzeneepa-Kianeitpona
27 3akoH JlansToHa. ['a30BBIE 3aKOHEI
28 JlabopatopHas pabota «/cciaenoBanue 3aBUCHMOCTH
MEJKJIy IapaMeTpaMH COCTOSIHHS Pa3peiKeHHOro raza
H3onporieccsl B HAEaNbHOM rasze ¥ ux rpadudeckoe bubmorexa [JOK
29
IIpe/ICTaRIICHHE https://m.edsoo.ru/ff0c570e




am CH
30 Er?oy;(?g;E:i:jéﬂ;;:g;:}?};?zﬁf;;mggizllc:;irmcx)hﬁoia. Bnbmzorexa [IOK
https://m.edsoo.ru/ff0c5952
BHYyTpeHHsIsI 3Heprust 0JHOATOMHOI0 H/I€aIbHOr0 rasa
31 Buiel Teronepesayd e
https://m.edsoo.ru/ff0c5¢36
1 VY nenpHas TeMI0EMKOCTh BemecTsa. KomaaecTso BubmoTteka [JOK
TEIUIOTHI IIPH Tervionepeaaye. AnuadaTHbIH mpomece https://m.edsoo.ru/ff0c5c36
33 [lepBEIii 3aKOH TEPMOJHHAMHKHA H €r0 IPAMEHEHHE K Bubimoreka 1JOK
H30IIporeccaM https://m.edsoo.ru/fi0c5efc
34 HeobOpariuMocCTs IIponeccoB B Ipuposie. Bropoi 3axon bu6nuorexa [{OK
s TEPMOTHHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpurmun geiicreus 1 KI1J{ Tennosoii MammHbl Butmeoresa [TOK
_ https://m.edsoo.ru/ff0c600a
36 | Iwmxx Kapuo u ero KI1J
37 DKoIorHYecKre MpoOIEMBI TENIIO3HEPICTAKH
38 0606marommit ypok «Monekysipaas (usuka. OcHOBEI Bubmoreka [IOK
TEPMOJMHAMHKH ) https://m.edsoo.ru/ff0c6938 |
39 KonTpossnas pabora no Teme «Monekynspaas Gpusnka. Bbubmmorexa [TOK
OCHOBBI TEPMOJHHAMHMKH» https://m.edsoo.ru/ff0c6as0
40 ITapoo6pazoBanue 1 KoHjeHcanus. Menapenne n Bubmorexa [{JOK
KHTICHHE https://m.edsoo.ru/ff0c63bb
41 ABCcomoTHAd ¥ OTHOCHTEIbHAS BIAKHOCTEL BO3AyXa. bubmorexa [JOK
Hacpnmennsii nap https://m.edsoo.ru/ff0c64d8
Tsé . Kpu YecKH Hb j
42 Aﬁﬁmiz caﬁﬁiﬂucrmjog.%iiielgzgfmnm. Butomorexa LIOK
https://m.edsoo.ru/ff0c65{0
| CoBpeMeHHBIE MATEPHAIIbI _ ]
a3 IlnaBsienue ¥ KpUCTAIUTA3AIHA. Y Ie/IbHas TenIoTa bubmaorexa [{JOK
| nnapnerus. Cyoiumanus https://m.edsoo.ru/ff0c6708
bubmmorexa [JOK
|41 | PSR e hitps://m.edsoo.rw/fl0c6820
DnexTpusanus TeNl. JneKrpudeckuii sapan. J[sa suaa bubmuorexa [JOK
45
3NEKTPHUECKHUX 3apAJI0B https://m.edsoo.ru/ff0c6bec
TIpoBOMHKKH, AMIIEKTPUKA ¥ TOIYIPOBOJHUKH. 3aKOH bubmorexa I{OK
46
COXpaHeHHs HIEKTPHUECKOro 3apsjia hitps://m.edsoo.ru/ff0c6bec
47 BaaumopeiicTeue 3apsnoB. 3akon Kynona. Toueunbii bubmiorexa LIOK
IEKTPUYECKHH 3apsi https://m.edsoo.ru/ff0cbced




Hanpsok&HHocTh diekTprudeckoro nosts. Ipuanmn

48 CYNEPO3HIHH IeKTpAYecKuX Honei. Jinnuu baGmorcea LUK
; ) https://m.edsoo.ru/ff0c6df2
HanpsuKEHHOCTH
49 PabGota cuin anekTpocTatideckoro mous. [lorenman. bubnuotexa [TOK
| PasHocTh moTeHnmanos _ https://m.edsoo.ru/ff0c6f00

50 [TpOBOAHYUKH H IUIIEKTPUKHU B JIEKTPOCTATHIECKOM bubmuorexa [JOK
nose. JluanexTpuyeckas IPOHHIAEMOCTh https://m.edsoo.ru/ff0c7018

a1 Onextpoémrocts. Konnencarop i

' https://m.edsoo.ru/ff0c7126

57 DNIeKTPOEMKOCTB IUIOCKOrO KOHIEHCATOpa. DHEPIrHs bubmoteka [{OK
3apsUKEHHOTO KOHJIEHcaTopa https://m.edsoo.ru/ff0c72¢0

53 JlabopaTopuas pabora "M3mepenue 3JeKTPOEMKOCTH 1
KOHJieHcaropa”

[IpuHIMI JEHCTBES ¥ IPUMEHEHHE KOHIEHCATOPOB,
54 KOIMHPOBAJIBHOTO armapara, CTpyHHOro npHHTepa.
DnekTpocTaTHYecKas 3aluTa. 3a3eMICHHE
3JIEKTPONpUbOpPOB
DJIeKTPUYECKHH TOK, YCIIOBHSI €0 CyIIECTBOBAHHMA.
55 IMocrostusii Tok. Cria Toka. Hanpspkenue.
Comnpotusienne. 3akoH OMa JUIsd y9acTKa LenH
S | Ty s 03 Egrnas I
: ' https:/m.edsoo.rw/ff0c7410
«V3yyeHne CMENIaHHOTO COCITHHEHHS PE3UCTOPOB)

57 PaboTa 1 MOIHOCTH AMEKTPHYECKOTO TOKA. 3aKOH Bubmuorexa [JOK
Jhxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa ISt IOJTHOM (3aMKHYTOH) 3JIEKTPHYECKON

53 uernu. Koporkoe 3ameikanue. JlaboparopHas pabota 0.5 bubmuorexa [JOK
«HMamepenune DJIC ncTOYHMKA TOKA U €T0 BHYTPEHHETO ' https://m.edsoo.ru/ff0c7ac0
COIPOTHBIICHHS

€3€pBHBIN 7 0J1b 10 TeME
59 '1?311cimonnfﬁnégirgcep:::étiﬁanpoBcpoqﬁaﬂ e
https://m.edsoo.ru/ff0c8c56
pabora

60 O6o6maromuii ypox «IeKTpoMHaAMHUKa / bubmorexa [JOK
Bcepoccuiickas npoBepodHast paboTa https://m.edsoo.ru/ff0c88be
DJeKTpOHHAS IPOBOIHMOCTE TBEP/IBIX METAIUIOB.

61 3aBHCHMOCTE COIIPOTHBIICHUS METAUIOB OT

TeMmeparypbl. CBepXIIPOBOAAMOCTD




DneKTpHYecKHii TOK B BakyyMme. CBOACTBA 31eKTPOHHEIX

62 1
ITYYKOB
g | | B LOK
) ’ https://m.edsoo.ru/ff0c84ae
[TomynpoBonHHuKOBEIE TPAOOPHI -
) %
5 | sepomesn SremeET: IR 1 i
' ' https://m.edsoo.ru/ff0c82ba
OnexTponus
65 OnexTpudeckuii TOK B raszax. CaMoCTOSTENLHEIH | 1 bubmorexa IJOK
HecaMOoCTOSTeIbHEIN pa3psaa. Monuus. [Inasma https://m.edsoo.ru/ff0c84ae
OneKTpu4ecKHe PHOOPL! B YCTPOHCTBA B UX Brbimrorexa [IOK

66 npakTHYecKoe npuMenenue. [Ipapuna TexHuKH
be3onacHoCTH

https://m.edsoo.ru/ff0c86fc

KonTtpomsnas pabora no reme «JeKTpocTaThKa.

67 IMocrosuub snekTpudecknit Tok. TOKH B pasimyHbIX 1 Hunonema IOK
' https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepsHsiit ypok. Obob6maronmmii ypox no temam 10 1 bubmuorexa 1{OK
KJacca https://m.edsoo.ru/ff0c8f6¢c
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11 KJIACC

KonmuecTBo yacos

JeKTPOHHBbIE HH(POBLIE

MAaCCEI Ipy3a»

N Tema ypoka i | obpazoBarTejbLHbIE
n/o Beero | Konrpoasnsie | Ilpakrudeckne | H3y4eHHS | pecypesi
paboTsI paborsl i
ITocTosiHHBIC MArHUTH H HX B3auMoeiHcTBre. MarHUTHOE | Bu6motexa LIOK
1 nojne. BekTop MarauTHON HHIYKIUKA. JIMHUU MarHuTHOR 1 hftnes/fed WE0c9778
i - s://m.edsoo.r 4
) MaruauTtHOe none npoBogHuKa ¢ TOKOM. OnbiT Dpcrena. 1 bubmmorexa [JOK
B3anMoieiicTBHE POBOJJHHKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlabopartopnas pabora «M3ydeHne MarHHTHOTO ITOJIS 1 | bubnmoreka [JOK
| KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JelcTBHE MAarHUTHOTO MOJIS Ha MPOBOAHHK ¢ ToKoM. Cruta
+ Awmnepa. JIaboparopHas padora «Mcenenosanue AeiCTBHA 1 1 Egﬁﬁ,ﬁeﬁsionﬁ F0c9acO
IIOCTOSITHHOI'O MArHHUTA HA PaMKy ¢ TOKOMY» ) 5= ;
5 JIeHCTBHE MarHUTHOTO TIOJIA HA ABWKYIIYIOCS 3apsDKCHHYIO 1 bubmorexa [JOK
R yactuny. Cuna Jlopenua. Pabora cunst Jlopenua https://m.edsoo.ru/ff0c9df4
OnexTpoMarsuTHas HHAYKIHUs. [IoToK BekTOpa MarHuTHOH
6 uaayknun. 3/1C uaaykinun. 3aKoH 376K TPOMArHUTHOM 1
upayknay Papanes
7 Jlaboparopuas pabdora «MccnemoBanue SBIeHUs 1 1 bubmoreka [JOK
3IEKTPOMArHUTHON HHITYKIIAH ) https://m.edsoo.ru/fflcal S0
UnnyxruBHocTe. SBnenue camounaykiuu. 3J1C |
8 CAMOMHIYKITHH. DHEPrus MArHUTHOTO OJISl KATYIIKH C 1 'l Etﬂtﬁﬁﬂe;fizg)orf/mca 600
ps://m. :
TOKOM. DJIEKTPOMAarHUTHOE IT0JIe
TexHuyeckue ycTpOMCTBA H HX IPHMEHEHHE: MOCTOSHHEIE
9 | MarHUTEL, 3NEKTPOMArHHUTBL, SJICKTPOBHIATEIb, YCKOPHTEIH 1
9IIEMEHTAPHBIX YaCTHIl, HHAYKIMOHHAS [IE9h
10 O6o6maromuii ypok «MarautrHoe mosie. JIeKTpOMarHHTHAs 1 bubmotexa [JOK
HHTYKIHS) https://m.edsoo.ru/ff0cab82
1 Koutponbuas pabota mo teme «MarHuTHOE ToIe. 1 1 bubmorexa [JOK
DNEeKTPOMArHUTHAST HHITYKIIHSI» https://m.edsoo.ru/ff0cad58
CBoboabie MexaHnYeckue kosebanus. ['apMornyecKue
12 | konebanus. YpaBHeHHE TapMOHHYECKUX KOIeOaHHid. 1 E:G:.?f;eﬁiofj F0caf06
IIpeBpamenne sHEPrHA P 0. =
JaboparopHas pabora «Mcenenopanue 3aBHCUMOCTH
13 | nepuona maybIx xonebaHuii rpy3a Ha HUTH OT JUIMHBI HUTH H 1 1




KonebarensHelii KoHTYP. CBOOO,1HBIE JIEKTPOMAarHMTHEIE

 TlpenensHBIN yron NOJHOrO BHYTPEHHETO OTPAXKEHUs

KonebaHus B IAeaTbHOM KonebaTeIbHOM KOHTYPE. Bubmorexa [TOK
14
AHanoras Mex/Iy MEXaHWYECKHMH H JJIEKTPOMArHUTHBIMH https://m.edsoo.ru/ff0cb820
KoneOaHuIMH
®dopmyna Tomcona. 3aKOH COXpaHEHHs SHEPTHH B bubnuoreka [JOK
15
AleaIbHOM KoJieOaTeTbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
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S RS SR AR https://m edsoo.rw/ffcbd34
NEUCTBYIOIEE 3HAYEHHE CHIIBI TOKA H HaNPsKEHHUS
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[1Ixana ameKTpoMarHUTHLIX BOJIH
24 [IpUHIHTIBI paHOCBA3H U TeneBuieHus. PassuTue cpeacTs
cBsi3u. Pannonokanms )
Bubmotexa [TOK
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26 [IpsimosuHeiiHOE pacIpoCTpaHEHHE CBETA B OJTHOPOIHOK bubmuoreka [JOK
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29 Jlaboparopnas pabora «M3mepenne rokazaresns bubnuorexa I{OK
HpeOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JTumsel. [Toctpoenne uzobpaxenuit B nmunse. opmyia bubmmoreka [{OK
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bubmoreka [TOK
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48 W3nyuenue u mornomenue GOTOHOB IPH IIEPEXOJIE aTOMA C bubmiorexa 1JOK
OJIHOTO YPOBHS SHEPI'WH Ha ApyroH. Buakl ciekTpoB https://m.edsoo.ru/ff0d0afa
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Counnna u 38é37
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60 | Hepemennbie npoOiieMbl aCTPOHOMHH




KonTpoibHas pabota «DeMeHTB aCTPOHOMHH |

61 1
acTpoH3UKH»
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ACTPOHOMHH H acTpO(H3HKH https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




[IPOBEPSIEMBIE TPEFOBAHMS K PE3YJILTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBbI
10 KJIACC

Kon
NpoBepAEMOro
pe3yanTara

IIpoBepsieMble IPEAMETHbIE Pe3YIbTATBI OCBOCHHSI 0CHOBHOH obpazoBaTeIbHON
nNporpaMmsl cpeHero obuero odpasoBaHus

10.1

JleMOHCTpHpOBaTh Ha IIpUMEpax poib H MECTO ¢bu3uKE B GOPMHPOBAHHH COBpEMEHHOM
HAYYHOH KapTHHBEI MHDPa, B Pa3BUTHH COBPEMEHHON TEXHHKH H TEXHOJIOTHH, B TPAKTHYECKOH
eATEIbHOCTH JIOAeH

10.2

| HHepuManbHas cucTeMa OTCYETa, aGCOMIOTHO TBEPAOE TENO, HWICAIbHBIA ra3; MOJCIH

VYUTHBATE TPAHMIEI IPHMEHEHMS H3YIEHHBIX QU3MYECKUX MOJIC/ICH: MaTepHabHas TOKa,

CTPOEHHS ra30B, KUIAKOCTEN U TBEPIBIX TEl, TOYEYHBIH 3MEKTPHIECKUH 3aps — IPH PEIIEeHUH
(u3MIeCKuX 3a1aq )

10.3

Pacrio3naBaTh (u3ndeckue sBIeHUs (Tpouecchl) u OOBACHATE HMX HAa OCHOBE 33aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPHH CTPOSHHUA BEINECTBA H SMEKTPOAMHAMUKY:
paBHOMEpHOE M PaBHOYCKOPEHHOE NPAMOJHMHEHHOE JABHXeHHE, CBODOMHOE MajcHue Tel,
JIBUJKEHHE 10 OKPYKHOCTH, MHEpHHsA, B3ammozjcHcTBHe Ter; auddysws, OGpoyHOBCKOE
JBHIKEHHE, CTPOCHHE KUIKOCTEN U TBEPIBIX Tell, N3MeHeHHe 00bEMa Teil NP HarpeBaHuH
(oXnmaxmeHWH), TeIUIOBOE pPaBHOBECHE, HCIAPEHHE, KOHJACHCAUWS,  IIABICHHE,
KPHCTAJUIM3ANNS, KHIIEHHE, BIXHOCTH BO3/yXa, MOBBINCHHE JABIEHHS rasa IpH €ro
HATPEBAHMH B 3aKPBITOM COCYJE, CBf3b MEXKIy MDapaMeTpaMu COCTOSHUS rasa B
H30IIPOIECCax; HIEKTPU3AIMS Tell, B3aUMOICHCTBHE 3apsI0B

10.4

OIHECHIBATh MEXaHHIECKOE JABHKEHHE, HCIIONIB3YS (PH3UYECKHE BEJITMIHHEL: KOOPANHATA, ITYTh,
TIlepeMelienye, CKOPOCTh, YCKOpPEHHe, Macca Tena, CHja, MMIIYIbC Teja, KMHETHHECKad
SHEprHs, TOTeHIHAIbHAS SHEPrHs, MexaHuyeckas paboTa, MeXaHHJeCKas MOIIHOCTE; MPH
ONMCAHWA TIPABHJIBHO TPaKTOBAaTh (GH3MYECKHH CMBIC] HCHOJIB3YeMBIX BENMYHMH, HX
0603HAYEHAS M eNUHUIb], HAXOMUTH (DOPMYJBI, CBS3BIBAIOIIME [JAHHYIO (H3AYECKYIO
BEIMYMHY C IPYTUMH BEJTHYHHAMH |

10.5

OnHCHIBATh HM3y4eHHLIE TEIUIOBBIC CBOMCTBA Tel H TEIUIOBBIC SBJICHHA, HCIOB3YA
du3MgecKHe BEMMUMHBL JaBJIEHHE Ta3a, TEMIEparypa, CPefHss KHHETHYECKas SHEPrus
Xa0THUYECKOTO JIBHIKEHHA MOJEKYJI, CPeIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYI, KOJTHYIECTBO
TEIIOTH], BHYTPEHHSIs 3HEPTrus, paboTa rasa, K03 GUIHEHT II0JIe3HOro JeHCTBHA TENI0BOrO
JIBUTATENS; TpPH ONMCAHWM TPABHIBHO TPAKTOBATh (PU3UYECKUH CMBICI MCHOIB3YEMBIX
BeMMuMH, MX 0003HA4YEHHS W CAMHHIBI, HAXOAUTh (OPMYIBL, CBS3BIBAIOIIHE AAHHYIO
(Gu3MYECKYIO BETHYHHY C JPYTHMH BEJHYMHAM

10.6

OnuceiBaTh HM3y4YEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEINECTBA H SJICKTPHYECKHE SBIICHHSA
(Tporeccsl), HCIIOb3ys (PU3NIECKHE BETMHIMHBI: SIEKTPUYECKHUH 3apsi], SIEKTPUYECKOE MOJIe,
HANPSOKEHHOCTH IIOJI, TOTEHIMal, Pa3sHOCTh MOTEHLMATOB; NPH ONHCAHWM IPABHIIBHO
TpakTOBaTh (DH3MYECKHN CMBICI HCIOIB3YEMbIX BEIHYMH, MX OOO3HAYEHHA H CIUHHMIIEL
yKa3biBaTh (OPMYJIBL, CBS3BIBAIONIME JaHHYI0 (QH3MYECKYIO BEIMYHHY C APYIHMH
BeTHUAHAMMU

10.7

AHATM3UPOBATh (H3MYECKHE IPOLECCHl M SBICHHA, HCHONb3ys (QU3MYECKHE 3aKOHBI H
IPUHIMIEBL 3aK0H BeemupHoro Tsrotenus, I, IT u III 3akonsr Hpr0TOHA, 3aKOH COXPAHEHHMS
MEXaHMYECKOH 3HEpPTHH, 3aKOH COXPAaHEHWS HMIIy/bca, MPHHIUN CYHEepIO3UIMH CHIL,
NPUHIMI PABHONPABUS HHEPUHATBHBIX CHCTEM OTCYETa; MOJICKYIAPHO-KHHETHYECKYIO
TEOPHIO CTPOEHHsS BEILIECTBA, a30BbIC 3aKOHEI, CBA3b CPEAHEH KHHETHYCCKOH IHEPTHH
TEIJIOBOTO [BHJKEHHMS MOJIEKYJT ¢ aOCONIOTHOH TEMIIepaTypoif, IEpBEIA 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPaHEHHs SJIEKTPHUECKOro 3apsna, 3akon KyioHa; mpu 3ToM
pa3Iuyarh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAKCHHE H YCIIOBHS
(rpaHuIB], 0671aCTH) IPUMEHUMOCTH

10.8

OGBACHATH OCHOBHBIE NPUHIMIIBI JICHCTBUS MAIINH, MIPUOOPOB M TEXHHYECKHX yCTPOHCTB;
pasiMyaTh YCIOBUS X G€30IIaCHOr0 HCIOJIB30BaHUS B IIOBCEAHEBHON XKHU3HHU




10.9

BEINONHATE SKCIEPHMEHTHI [0 HCCICJOBAHHIO (H3HYECKHX SBICHHH M IIPOLECCOB C
HCIIOB30BAHMEM TIPSAMEIX M KOCBEHHBIX M3MEPEHWIA; mp: 3ToM (GopMymMpoBarh mpodieMy
(3amady) W rEmoTe3y y4eGHOTO SKCIIEPHMEHTa, COOMpaTh yCTAHOBKY H3 IIPEUIOKEHHOTO
o6opyIoBaH#sl, IPOBOINTE ONBIT U (GOPMYIHPOBATH BEIBOILI

10.10

OCYILIECTBIIATE NPSMBIE U KOCBEHHBIE M3MEPEHHs (PHU3MIECKUX BEJIMYUH; IPH 9TOM BEIOHpaTh
ONTAMAJIBHBIH crmoco0 HM3MEpeHHA ®  HCIOJIB30BaTh H3BECTHBIC METOJBI OIEHKH
[OTpemHoCTed H3MepEeHni

10.11

HceneoBaTh 3aBHCHMOCTH MexIy GH3HUECKUMH BEIMYMHAMH C HCIOJIB30BAHMEM IIPSMBIX
W3MepeHHil; P 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (HKCHPOBAaTh PE3y/IBTAThI IOy ICHHOM
3aBHCHMOCTH (DPM3MYECKMX BEIMYMH B BHje Tabmun M TpadHKOB, Jelarh BBIBOABI I10
pesyJIbTaTaM HCCIIeIOBAHUSA

10.12

Cobmronath npasuia 6€30MacHOro Tpy/a IpH IPOBEICHHH HCCIIeI0BAHHI B paMKaX y4eGHOro
SKCIIEPHMEHTA, YIeGHO-HCCIeI0BATEbCKOM M IPOEKTHOM JA€ATEBHOCTH ¢ HCIIOIB30BAHACM
H3MEPHTENBHBIX YCTPOMCTB M 1a00paTOpHOro 000pyH0BaHHUS

10.13

Pemath pacuéTHBIE 3a/a94 ¢ ABHO 3a7aHHOM (QH3HIecKOil MOJIENBIO, HCTIONB3Yd QU3HIECKAE
3aKOHBI M TPHHIAIIL] HA OCHOBE aHA/IN3a YCIIOBHA 3a/aui BRIOMpaTh QM3MYCCKYIO MOJCID,
BBLIC/ATE (hH3HYECKUE BETHUMHEI B (POPMYJIBl, HEOOXOMAMEBIE Vs €€ PeIleHHs, IIPOBOIATE
pacYETHI U OLIEHHBATH PEAbHOCTD MOTYYEHHOTO 3HA4CHUs YUINICCKOH BETUIHHEL

10.14

PemraTh KadeCTBEHHBIE 3aJ[aud: BHICTPAHBATH JIOTHYECKH HENPOTHBOPEYMBYIO ILENOYKY
paccyKIeHH# ¢ Oropoil Ha M3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H (pH3AIeCKHe SBICHHUS

10.15

Ucnonbs30BaTh IPH pelIeHAN yueOHBIX 3a]a9 COBPEMEHHBIE HHPOPMALIMOHHEIE TEXHOJIOIHH
IUIA TIOHCKA, CTPYKTYPHPOBAHMUs, MHTEPIPETAWH ¥ TPEACTAaBICHHA yd9cOHON M HayJHO-
nonynspHO MHGOPMAIMK, MOMY4eHHOH M3 pasIYHBIX HCTOYHHKOB; KPHTHYECKH
AHATH3UPOBATH MOJIYYaeMYI0 HH(POPMALIHIO

10.16

ITpUBOMUTE TPUMEpPH! BKJIAna POCCHHCKHX M 3apyOeKHBIX Y4IEHBIX-QH3HKOB B Da3BHTHE
HayKH, 0OBSCHEHHE [IPOIECCOB OKPYKAIOMET0 MHUPA, B PA3BUTHE TEXHUKH M TEXHOIOIHH

10.17

Mcromb30BaTh TEOPETHYECKHE 3HAHUS 110 QHU3HKE B OBCEIHEBHON XKHU3HH Ul 00eCHe eH S
GesomacHOoCTH Mpu oOpameHHd ¢ OpuOOpaMH M TEXHHYECKHMH YCTPOMCTBAMH, JULL
COXpaHEeHHs 370pOBbi H COOIIOAEHHS HOPM JKOJOTHYECKOTO MOBEACHHS B OKpYXKArOIIeH
cpene

10.18

PaGoTaTh B TPyNIE ¢ BEIIOJHEHAEM Pa3IUYHBIX COMHATBLHEIX POJIeH, IIaHAPOBATh paboTy
rpYIIBl, PALHOHAIBHO pacHpeleIiTh O0A3aHHOCTH H IUIAHHPOBATh JCATEIBHOCTH B
HECTAHJAPTHBIX CHTYyallMsX, afleKBaTHO OIEHUBAThH BKIAJl K&XIOr0 H3 YJaCTHHKOB IPYIIIIEL
B pelICHHUE paccMaTpuBacMoil mpobIeMsbl

11 KJIACC

Kon

NPOBEPSAEMOTO
pe3yJibTara

ITpoBepsieMble NPeAMETHbIE Pe3YIbTATHI OCBOCHHS 0CHOBHOMH 00pa3zoBaTeIbHOI
IporpaMMeI cpeaHero odmero o6pasoBaHus

11.1

JIeMOHCTPHPOBATH HAa IPAMEPax PoNb H MECTO (u3HKM B GOPMHPOBAHHH COBPEMEHHOH
Hay4HOH KapTHHEI MHPA, B PA3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJIOTHH, B IPaKTHYECKOMH
JIeSTeNBHOCTH JIO/ICH, HEOCTHOCTh U eIMHCTBO GU3NYECKOH KapTHHEI MHpa

11.2

VYuTEIBaTh IPaHMIBLl IPUMECHEHHS M3YYeHHBIX (H3HYECKMX MOJENeH: TOYCeHHBIH
STIEKTpUUEeCKHil 3apsjl, sAepHas MOJeNb aToMa, HyKIOHHAs MOJENb arOMHOTO sjpa NpH
penreHHH GH3MYSCKAX 337124

11.3

Pacniosnasars ¢usnyeckue sBieHUs (IPOLECCH]) B OOBACHATH MX HA OCHOBE 3aKOHOB
S/IEKTPOAHHAMHKH H KBAaHTOBOH (H3MKH: 3JIE€KTpHYeCKasd IPOBOJUMOCTE, TeIUIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE MJCHCTBHA TOKa, B3auUMOINCHCTBHE MAarHHTOB,
DNIEKTPOMArHUTHAs MHIYKIMSA, JICHCTBHE MArHATHOTO IOJS HA IPOBOJHHK C TOKOM H
ABHOKYIIMMCS — 3apsf, DOIEKTPOMAarHWTHBIE KoyneOaHWMA M BOJHEL, IPAMOIHHEHHOE
pacIpoCTpaHEHHE CBeTd, OTpaKeHHe, IMpeIOMIIeHHe, uHTephepenHuus, mdpaknus H




HOJNIApHU3allks CBETA, MUCIIEpCHs cBeTa, hoTo3nekrpuueckuit agdext (hotoaddekr), cBeToBOE
JaBlIeHHe, BO3HHKHOBEHME JIMHEHYaTOro CIEKTpa aToMa BOJOpPOJAa, ECTECTBEHHAsdA H
HCKYCCTBEHHAS paHOAKTHBHOCTh

11.4

OnuceBaTh H3YHYCHHBIC CBOiICTBa BEMIECTBa (BHCKTPH‘-ICCKHC, MariMTHbIC, OIITHYCCKHE,

SJEKTPHYECKYIO IMPOBOJMMOCTE DPasMMYHBIX CPefl) M 3JIeKTPOMArHUTHBIE SBIICHUS |

(mpomeccel), HCHONB3YsAd (H3WYECKHE BEMMYMHBL JIEKTPUYECKMIl 3apsi, CHia TOKa,
3JIEKTPUYECKOe HAPsHKEHHE, 3JIeKTPHYECKOe COITPOTHRICHHE, PpasHOCTh moTeHuuanos, S1C,
paboTa TOKa, HHAYKIIMS MarHATHOIO 1o, cuia AMiepa, cuia JIopeHna, HHIYKTHBHOCTE
KaTyIIKH, SHEPrHs 3JISKTPHYECKOr0 ¥ MarHHTHOrO IOJIeH, MepHoj M JacToTa KonebaHuil B
KonebaTeIbHOM KOHTYpE, 3apsa/ | CHJIA TOKa B IIPOLECCE FapMOHHYECKUX NIEKTPOMArHUTHBIX
KonebGannii, GOKycHOE PacCTOSHUE M ONTHYECKas CHJIA JIMH3BI, IIPH ONHCAHWH NPaBHIIEHO
TPaKTOBaTh (DU3UYECKUH CMBICN HCIONB3YEMBIX BEIHYHH, WX 0003HAUCHUST M EJUHHIIBL
yKasplBaTh (OpPMYIBL, CBA3BIBAIOIIME JIAHHYI0 (U3HYECKYI0 BETHYHHY C JPYTHMH
BEIMYHHAMH

11.5

OnuchiBaTh HM3YYCHHBIE KBAHTOBHIC ABJICHHMA M IPONECCH, HCHONB3YsA (usuyeckue
BENTMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHEIX BOJH, JTHHA BOJTHBI U 4acTOTa CBETA, SHEPTHS U
UMITyThC (HOTOHA, MEPHOJ MONypacHaja, SHEPTrusl CBS3M ATOMHBIX SAEp; NPH ONMCAHUHU
NpaBHJIBHO TPAKTOBAaTh (PU3HYECKHH CMBICI HCIIONB3YEMBIX BETHYHMH, HX 0003HA4YCHHA H
eIUHUIIBL; YKa3bIBaTh ()OPMYJIBI, CBA3LIBAIOINE JAHHYIO (H3HUECKYIO BEIHYHHY C APYTHMH
BEJIMUMHAMH, BEIUHCIIATE 3HAYCHHE PU3HYECKOM BeTHUHHEI

11.6

AHaMM3UPOBaTh (U3UUECKUE HPOLECCHl M SBICHHUS, MCIONB3ys (U3NYECKHE 3aKOHBI H
ONpuHOMOB: 3akoH OMa, 3aKOHBI I1OCIIEOBATENBHOTO M IApaLIeNbHOTO COEAMHEHMS
NpoBOAHHMKOB, 3akoH Jhxoyns — JleHma, 3aKOH 3J€KTPOMArHMTHOM HHOYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIIPOCTPAHEHHS CBETA, 3aKOHbI OTPAXKEHHA CBETa, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHMe OifnHmrTeiiHa M1 ¢Gorodd¢eKra, 3aKOH COXPAHEHHS SHEPrHH, 3aKOH
COXPaHEHHs MMILY/IbCa, 3aKOH COXPAHEHMs SJIEKTPHYECKOrO 3apsja, 3aKOH COXpPaHEHHUs
MacCOBOT0 YHCIA, MOCTYIAaThl bopa, 3aK0H paHoaKTHBHOTO paclajia; Py 3TOM pa3nuyaTh
CIIOBECHYI0 (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BEIPAKEHHE U YCIOBUS (TPaHMIIBL,
obacTi) NpUMEHAMOCTH

11.7

OmpenenaTs HapaBIeHAe BEKTOPA HHIYKIIMHA MATHUTHOI'O 110/ IIPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl Jlopertia

11.8

CTpOHTB H OIMHCBIBATH HSOﬁpﬁ)KEHHe, CO31aBaeMoe IIOCKHM 3epKaJioM, TOHKOM JTUH30U

1.9

BBIONHATE SKCIEPUMEHTBl IO HCCIENOBAHMIO (PM3MYECKHX SABJICHWA M IPOLECCOB C
HCIIONB30BaHUEM TIPAMBIX U KOCBEHHBIX M3MEPEHMH; IpH 3TOM (OpPMYyIHUpOBaTh MpobiaeMy
(3amauy) u runoresy ydebHOro sKCHEpUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO
o6opynoBanusi, IPOBOAMTH OIBIT H OPMYJIHPOBATE BEIBOIBI

11.10

OcymecTBIATh NPAMBIE X KOCBEHHbIE H3MEPEHUS (PU3HUECKHUX BEJIMYHH; IIPH 3TOM BBIOMPATh
ONTHMATBHEIA CIOcOO W3MEpPEeHHMsT W HCHONB30BaTh HW3BECTHBIE METOJBI  OIEHKH
TIOrPEITHOCTER U3MEPEHHH

11.11

MCCHSHUBEI’IT: 3aBUCHMOCTH ¢H3quCKI/IX BECJIIMYHH C HCHOJIb30BAHHEM IIPAMBIX HBMCPBHHFI;
IIPH 3TOM KOHCTPYHPOBATE YCTAHOBKY, (pHKCHpOBaTB PE3VILTATEI HOHy‘IBHHOﬁ 3aBHCHUMOCTH
busmueckux BenuuuH B Buie Tabmunm u rpadMKOB, Jenark BBIBOJBI 10 PE3YJILTATAM
HCCIENOBAHHUA

11.12

Cobmonate mpaBuia Ge3omacHOro TpyAa IpH IIPOBEACHHM MCCIEJOBAaHHH B paMKax
y4e0HOTO 3KCIEepUMEHTa, y4eOHO-HCCIeJOBATENbCKON M NPOCKTHOW [OeITEIBHOCTH C
UCIIOJIb30BAHHEM M3MEPHTEIBHBIX YCTPOKHCTE M 1a00paTopHOro 000pyI0BaHHs

11.13

PemaTs pacuérHble 3ana4n ¢ SBHO 3agaHHON (H3HYECKOH MOMENBIO, HCIOIb3Ys (DH3HISCKHE
3aKOHBI ¥ IIPUHIIMIIEI; HA OCHOBE AHAIMA3a YCJIOBHA 3aJau BEIOMPATh (DH3HYECKYIO MOIEIIb,
BBLIENATE QU3MYECKHe BEIMUYNHBI B (HOPMYINEl, HEOOXOIHUMBIE JUIS €€ pelleHus, [IPOBOIHTh
pacyéTel ¥ OLIEHHBATh PEATBHOCTE ITOIYYCHHOIO 3HAYCHASA (PH3NIECKON BEIMYHHBI

11.14

Pemars KadecTBEeHHBIE 3a/Ia4d: BBICTPAMBATH JIOTHYECKH HEMTPOTHBOPEYHBYIO IEMNOYKY
PAacCyKACHHUH ¢ ONOpOoii Ha U3YUECHHbIE 3aKOHBL, 3aKOHOMEPHOCTH H QH3HYECKUE SBIICHHUS




11.15

Hcnone3oBath pH peleHHH yIeOHBIX 3aa4 COBpeMEHHbIE HHPOPMAIIMOHHEIE TEXHOIOTHA
IUIs TIOMCKA, CTPYKTYPHUPOBAHMS, WHTEPIIPETAMM W Ipe/CTaBlIeHUs yueOHON W HAydHO-
HONMYJIIPHOM HMHQOPMAlMHK, IOJYyYeHHOM U3 pPA3THYHBIX HCTOYHHKOB; KPATHYECKH
AQHAIM3HPOBATH MOTYyYaeMyI0 HHPOpPMAIIHIO

11.16

OOBSCHSITH NPHUHIMITEI JeHCTBUS MAIIMH, TPHOOPOB U TEXHHYECKHX YCTPOHCTB; pa3iHyaTh
yclI0BHsl BX 6€30acHOr0 HCII0IB30BaHUs B IIOBCEIHEBHOM JKH3HH

17

IIpUBOZNTE TPHMEPBI BKJIAJa POCCHHUCKHX H 3apyOeKHBIX YYEHBIX-QH3UKOB B pa3BHTHE
HayKH, B 00BACHEHHE IIPOILECCOB OKPYIKAIOIIEr0 MAPa, B PA3BHTHE TEXHUKH M TEXHOIIOTHIA

11.18

Hcnonb30Bath TeOpeTHUECKHE 3HAHMUS 110 (DM3HKE B MOBCEAHEBHON KU3HH 1A 0OecIeYeHus
OesomacHocTr mpu oOpamieHHH ¢ HpHOOpPaMH H TEXHHYECKHUMH YCTpPOHCTBAMH, IS
COXpaHECHHs 37I0POBbS M COOIIOJICHUS] HOPM 5KONIOTHYECKOTO NOBEJEHHS B OKPYKAIOMIEeH
cpene

11.19

PaGotark B Tpynme ¢ BEIIONHEHHEM Pa3NMYHBIX CONHAIBHBIX pOJIel, IUIaHKPOBATH PaGoTy
IPYIIbl, PANUOHATBHO PACHpENeNsaTs O0A3aHHOCTH H IUIAHHPOBATh JACATEBHOCTE B
HECTaH/IapTHBIX CHTYallHiX, aJeKBAaTHO OIEHHBATH BKJIAJ KAXKIOTO M3 YYACTHHKOB IPYIIIEI B
pELICHHE paccMarpuBaeMoi mpobIeMbl




IIPOBEPSIEMBIE 3JIEMEHTHI COAEPKAHUS

10 KJIACC

Kona |
nposepsiemoro | IIpoBepsieMbie 31eMEHTBI COAEPIKAHHS
2JIEMEHTA

Kon
pasaesa

®U3UKA U METOJIbl HAYYHOTI O TTIO3HAHUWS

®uznka — HayKa o npupoze. Hayunbie METO/IB! TO3HAHKA OKPYKAIOLIETO MHPA.
1.1 Ponb 3KCIEPUMEHTA W TEOPHH B MPOIIECCE MO3HAHUS IMPUPOJBI. OKCIEpHMEHT
B (hu3HKe ]
Moie/poBanye (u3MUecKuX SBIEHMH M mporecco. HayuHble THIOTE3BL
OuspuecKHe 3aKOHBI M TEOPHH. [ PAHMIEI NPHMEHMMOCTH (H3HICCKHX
3aKk0oHOB. [IpUHIMI COOTBETCTBHA. Pob M MecTo Qu3MKH B bopmupoBaHUH
COBpPEMEHHOM HAYYHOM KapTHHBI MUPA, B NIPaKTHYECKOHN JeATeIbHOCTH JIFOACH
2 MEXAHHKA

#HH#Par##H#KHEMATUKA

Mexanundeckoe apmwxkenue. OTHOCHTENBHOCTE MEXAHWYECKOrO ABMIKCHMS.
Cucrema otcuéra. TpaekTopus

[lepememenne, CKOPOCTh (CpeiHSs CKOPOCTh, MIHOBEHHAS CKOPOCTB) H
2.1:2 YCKOpEHHE MAaTePHAIBHOM TOUKH, HX IPOSKIIMH HA OCH CHCTEMBI KOOPJHHAT.
CrioskeHue TIepeMeleHuii i CII0KeHHEe CKOPOCTEH

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMONMHEHHOE IBHKEHHE. I'pauxu
213 3aBHCHMOCTH KOODIMHAT, CKOPOCTH, YCKOPEHHs, IMyTH H [CpEMEHCHHA
MaTepHalbHOH TOYKH OT BpEMEHH

71 2.1.4 Cpo6oHOe najaeHue. Y CKOpeH#He cB0OOIHOTO NaaeHHus

KpuponmHreitHoe BIkenne. PaBHOMEPHOE IBIDKEHIE MaTepHalIbHOH TOUKH 110
2.1.5 OKpYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTb. [lepuon u gacroTa.
[leBTpOCTPEMHUTENILHOE YCKOPEHHUE

TexHUUECKHe YCTpOMCTBA: CIMAOMETP, ABIIKCHHE CHApA/IOB, LCMHBIC H
pEMEHHBIE Mepeaun

[IpakTHyeckue paGoOTEL M3MepeHHe MTHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOIIGHHUS MEXIy IMyTSMH, MPOHIEHHBIME TEJIOM 3a MOCIEI0BAaTEIbHBIC
215 paBHBIE IIPOMEKYTKH BPEMEHH IIPA PABHOYCKOPEHHOM [BIKCHHH C HAYaNnbEHOM
CKOPOCTBIO, PABHOM HyIIO. VI3yueHne IBM/KEHNS 1apHKa B BASKOH JKIAKOCTH.
V3yuenwue JBWKEHHS Teja, OPOMEHHOIO rOPH30HTAIBHO

###Par### JMHAMWKA

[punmun  oTHocuTensHocTH  l'ammmes. Ilepspii  3akonm  HeioroHa.
WHeplpanbHble CHCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. IIpHHITMI CYTIEPIO3HIMA CHII

253 Bropoii 3akon HeroToHa s MaTepHAILHON TOUKM B HHEPIHATBHON CUCTEME
- orcuéra (MUCO). Tpernii 3axon HproToHA [7Is MATEPUATBHBIX TOUCK

1.2

2.1.1

2321

294 3akoH BceMupHOro TaroreHns. Cuna TsokecTH. [lepBas kocMHuUecKas CKOPOCTb.
2.2 - Bec Tena

2.2.5 Cnna ynpyrocts. 3akoH ['yka

Cuna tpenusi. Cyxoe tpenne. Cuia TpEHHS CKOIBKCHHSA U CHJIa TPEHHUS IIOKOA.
2.2.6 Koadduuuent Tpenus. Cuna conpoTHBIEHHS IIPH IBMKEHAH TeJla B XKUIKOCTH
WIH rase

2.2.7 IlocTynaTe bHOE M BpamaTeIbHOe JIBHKeHHE a0COIIOTHO TBEPAOrO TeNa

2038 MOMEHT CHIBl OTHOCHTENBHO OCH BpalleHus. [lnedo cuibl. YCIOBHA
- pasHoBecus TBépaoro Tena B UCO




Texuudeckue ycTpoicTBa: NONIIMITHUKH, [BIOKEHHE HMCKYCCTBEHHBIX

229
CITYTHHKOB
[lpaktiyeckue paGoTel. M3yueHue pBIWKeHHS Opycka IO HaKJIOHHOM
IUIOCKOCTH IO/ ACHCTBHEM HECKOJIBKUX crul. McciieqoBanme 3aBHCHMOCTH CHIT
2.2.10 YOPYTOCTH, BO3HHMKAIOIIMX B JIe)OPMHpPYEMOM INPYKHHE H PE3HMHOBOM
obpasiie, OT BeMUKMHEI UX Aedopmarun. MccienoBanue yCIoBri paBHOBECHS
TBEPJOrO TeNa, HMEIOIIEro OCh BpalleHUL
#H##HPar##3AKOHbBI COXPAHEHU S B MEXAHUKE
231 WUmmyinee MaTepHanbHON TOYKH, CHCTEMBI MATEPHAIBHBIX TOYEK. MMITyIbhe
CHJIB] H H3MEHEHHEe HMITyJIbca Tella
2.3.2 3akoH coxpaseHus uMnyibca B UCO. PeakTHBHOE IBHKEHHE
23.3 PaboTa cuitel
234 MOIIHOCTD CHIIBI
235 Kunernyeckass sHeprmsi MarepHaibHOM Touku. TeopemMa O KHHETHYECKOM
SHEPTrUH
[ToTenmuansras SHEpPTHsl. [ToTenimansHas SHEPrUs yIIpyTO
23 2.3.6 nebopMUpOBaHHOH npyxuHBL [loTeHIWambHAsE 3SHEPrHs Teja BOJIH3M
[IOBEPXHOCTH 3eMJIH _
[loTenimansHpIe H HENOTEHIMATbHEIE CHIIEL CBA3b paboThl HENOTEHIHAIBHEIX
23.7 CHJI C H3MEHEHHEM MEXaHWYECKOH SHEPrHH CHCTEMBI Tell. 3aKOH COXpaHEeHHS
MEXaHHYECKOH JHEPTHH
23.8 Yipyrue u Heynpyrue CTOIKHOBEHH s
23.9 Texnuueckue ycTpoicTBa: IBMIKCHHE PakeT, BOAOMET, KOIEpP, NPYKHHHBIH
_ IIACTOJIET
[IpakTuyeckue pabotel. V3yueHHe CBS3H CKOPOCTEM Tej NPH HEYIPYroM
2.3.10 ynape. HUccnenoBanue cBA3W pabOTHI CHIIBI ¢ M3MEHEHHEM MeEXaHHYECKOM
SHEpruy Tena )
3 MOJIEKVYJISIPHA ST ®U3UKA Y TEPMOJIMHAMUKA
###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHM
OcHOBHBIE NOJIOKEHHS MOJEKY/ISPHO-KHHETHYECKOH TeOopuH. BpoyHOBCKoe
3.1 nemwxerne. Jubdysus. Xapakrep ABHKEHHS H B3aUMOJCHCTBHS YaCTHII
BEIIECTBA _
312 Mogenu cTpoeHus rasos, }Kﬂ,uxoc;reﬁ U TBEPIABIX TeNl H 00BACHEHHE CBOMCTB
BEIECTBA Ha OCHOBE 3TUX MoJelei
3.1.3 Macca monexyn. Komuectso Bemectsa. [Toctosirnas ABoraapo
314 Temnosoe pasHoBecue. Temmeparypa u e mamepenwue. Illkana Temmeparyp
' [enbcus
31 315 Mogens neansHOro raza. OCHOBHOE ypaBHEeHHE MOJIEKYJIIPHO-KMUHETHYECKOH
TEOPHH HCAIBHOTO ras3a
316 AfcomoTHas TeMmmepaTypa Kak Mepa CpeiHedl KHHEeTHYEeCKOM OSHEeprum
TeIJIOBOTO ABHKEHHA JacTHl rasa. [llkama temnepatyp Kenssuna
3.1.7 Ypasuenue Knaneiipona — Menneneesa. 3akon JlansTona
31.8 l'azoBele 3akombl. Msompomecckl B HIEalsHOM TIa3e € HOCTOSHHBIM
' KOJIMYECTBOM BEIIECTBA: H30TepMa, H30X0pa, H3obapa
3.1.9 Texuuyeckue ycrpoiicTBa: TepMoMeTp, GapoMeTp
I[IpakTrueckue paborhl. M3Mepenre Macchl BO3AyXa B KJIACCHOM KOMHATE.
31,10 HccrnenoBanue 3aBHCHMOCTH MEXITY [TapaMETPAMH COCTOSHUS Pa3peskeHHOTO
rasa
OCHOBBI TEPMOJIMHAMUKHA
e 3.2.1 Tepmonunamudeckas cucTema. BHYTpeHHsA SHEPrHs TepMOAMHAMHUECKOMH

CHCTEMEI M CIIOCO0BI €€ M3MEHECHUS




KommuecTBO TeIIoTel M paboTta. BHYTpeHHAS OHEpPrus ONHOATOMHOTO

322
HIEeaTbHOIO rasa _
Bumsl Temiomepenauu: TEIUIONPOBOAHOCTb,  KOHBEKUHS, H3IYHCHHE.
323 Temno&MKocTh Tea. Y ensHas TeII0EMKOCTh BemecTBa, Pacuér KomuecTsa
TEIIOTHI IPH TeIIonepeaye )
304 [TepBBIii  3aKOH  TEPMOJMHAMHKH. [IpuMeHeHHEe  MEPBOrO  3aKOHA
o TepMOIMHAMUKH K H3onponeccam. ['papudeckas HHTEPIpETALH paboTsl rasa
Temnosble  MAmUHBL.  [IpUHIUOBL  JEHCTBHS — TEIUIOBBIX — MAIIHH.
3.2.5 I[Ipeo6paszoBanust SHEPIHH B TEIIOBBIX MalllHHAX. KoapduuuesT monesHoro
neitcteus (nanee — KIIJT) Temooit Mammuabt. [luxn Kapro u ero KI1]
376 Bropoii 3akoH TepMmopuHamuku. HeoOpaTHMOCTh IIPOLECCOB B IPHPOAE.
o TeIioBbIe IBAraTEIH. JKOJOTHYECKHE TPOOIeMbI TEMIOSHEPTETHKH
397 Texaudeckue ycTpoicTBa: [BUraTrellb BHYTPEHHEIO CrOpaHHS, OBITOBOM
XOJIOMHIBHHUK, KOHAUIIHOHED
3.2.8 | IpaxTrueckue paborsl. M3mepenue yAenbHON TeILIOEMKOCTA

HHHPart### ATPECATHBIE COCTOSIHMS BEILECBA. ®A30BBIE ITEPEXO/IBI

TlapooGpasoBanue U KonaeHcanus. Mcnapenue u kuneHue. VY AebHas Temora

Al napoo6pasoBaHus. 3aBUCHMOCTb TEMIIEPATYPhI KUTICHNAS OT IaBICHHA
332 AGCOMIOTHAS W OTHOCHTEbHAS BIAKHOCTh BO3ayXa. HachlenHeId map
333 Teépaoe teno. Kpucrammyeckue ¥ aMophHbie Tena. AHH30TPOIHS CBOMCTB
33 kpHCTALIOB. JKuakue kpucrawibl. COBpEeMEHHbIC MAaTEpHATIBL
334 TnaBieHye ¥ KpHCTALTH3aMs. Y AebHas TerioTa miapnenus. Cyonumanus
3.3.5 VpaBHeHHe TEMIoBOro dananca
Texuuueckue yCTpPOMCTBA: TMIPOMETP M TICHXPOMETP, KalOPHMETP,
3.3.6 TEXHOJIOTMH [OJyYEHHs COBPEMEHHBIX MaTepuanoB, B TOM HHCIC
HaHOMAaTEPHAIOB,  HAHOTEXHOJIOTHH
33.7 IIpaxtrdeckue paboTsl. MizmepeHue BIaKHOCTH BO3/yXa
4 DJIEKTPOIMHAMUKA
#HPar##H#JIEKTPOCTATHKA
411 DreKTpHU3aIKs TeJl. DeKTprudeckuii 3apsz. J(Ba BUAA EKTPHIECKHX 3aps/IOB
412 ITpoBOTHHMKH, AUDIEKTPHKH H TOTYIIPOBOHAKH |
4.1.3 3aKOH COXpPaHEHHs BIIEKTPUYECKOTO 3apsijia
4.1.4 BsaumozeiicTere 3apsnoB. 3akon Kynona
415 DnekTpHueckoe moie. HampskEHHOCTH SIeKTpHdeckoro mosst. IIpuHiun
cynepno3uiH. JINHUKM HaOPKEHHOCTH 3ICKTPUYCCKOro MOJL
4.1 4.1.6 PaboTa cuit 3meKTpocTaTuueckoro nois. IloTennuan. PasHocTs NOTEHIHMAIOB
41.7 [IpOBOMHUKH ¥ OHONEKTPHKH B IOCTOSHHOM 3JIEKTPHYECKOM  IOJIE,
JluoeKTpu4ecKas MPOHUIIAEMOCTh
418 DnekrpoémrocTh. KoHzeHcaTop. DJIEKTPOEMKOCTh IIIOCKOTO KOHIACHCATOPA.
DHeprus 3apsKeHHOro KOHIEHCaTopa
TexHUYECKHE YCTPOUCTBA: HJIEKTPOCKOIL, SIEKTPOMETP, IIMEKTPOCTATHIECKAs
4.1.9 3aIUTa, 3a3eMJIEHHE 3JEKTPONpHOOpOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIH
OpUHTED
4.1.10 IIpakTuueckue paboThl Mi3amepenue 31eKTpOEMKOCTH KOHIEHCATOPa
HHHPar###TIOCTOSIHHBIA DJIEKTPUYECKUY TOK. TOKH B PA3JIMYHBIX CPEJAX
491 YCIoBHSA CYIIECTBOBaHHS IMOCTOSHHOTO 3JIEKTPHYECKOro Toka. Merounukwm
' toka. Cuna toka. IIoCTOSIHHBIH TOK
4.2 '
422 Hanpsokerre. 3akon Oma Ui y9acTKa Henu
423 DJIeKTPHYECKOE CONPOTHBIICHHE. Y ZIEJIbHOE CONPOTHBIIEHUE BEIECTBA
4.2.4 [TocieoBaTenbHOE, MapasIebHoe, CMEIIaHHOe COeIMHEHHE IPOBOIHHKOB




425 Pa6oTa snexrpuyeckoro Toka. 3akon Jlxoyis — Jlenia

4.2.6 MOoIHOCTE 3NEKTPHUECKOr0 TOKa
snekTpomBmxkymas cmia (namee — DJIC) m BHyTpeHHEe CONPOTHBIICHHE

4.2.7 HCTOYHHKA TOKa. 3akoH Oma JUls IOMHOH (3aMKHYTOM) JIEKTPHYECKOH LIEIH.
KopoTkoe 3aMbIKaHue

408 ONeKTpoHHAas  IPOBOAMUMOCTHE  TBEPABIX  METAUIOB.  3aBUCHMOCTD
CONPOTHBIICHUSA METAIIOB OT TeMIeparypsl. CBepXIpoBOUMOCTE

429 OnexTpuyeckuil Tok B Bakyyme. CBOHCTBA 3NIEKTPOHHBIX IYYKOB

4210 [TonmynpoBoHUKH. CobcTBeHHas PI IpUMecHast IPOBOJAUMOCTb
IOIYNIPoBOAHMKOB. CBolicTBa p-n nepexoa. I1oaynpoBoJHUKOBEIE TPUOOPHI

4211 DONeKTpAYecKHif TOK B DJIEKTPONHUTAX. JJIEKTPOIUTHUYECKAs JUCCOLMAIMS.
OnexTponu3

4212 Onextpudeckuif TOK B razax. CaMOCTOATENBHBIA H HECaMOCTOSTENIBHBIN

o paspsia. PaznugHble THIIBI CAMOCTOSTENBHOrO paspsaa. Monaus. Ilnasma

Texnugeckue yCTpoHCTBA: aMIIEPMETD, BOIIBTMETP, PEOCTAT, HCTOYHHKH TOKa,

4913 3JIeKTpOHArpeBare/lbHble  IPHOOPHI,  3JIEKTPOOCBETHTENBHBIE  NPHOOPEL,
TEPMOMETP  CONPOTHBICHHS,  BAaKyyMHBIH  JHOJ, TEPMHCTOPHI H

| dboropesucTopsl, NOIYIPOBOIHUKOBBIA /IO, ralbBaHHKA ]

[TpakTrueckne paboTel. M3ydeHne cMEIaHHOrO COSIMHEHUA PE3HCTOPOB.

4.2.14 W3mepenne 3JIC HCTOYHMKA TOKAa M €r0 BHYTPEHHETO CONPOTHBIIEHHS.
Habmoaenne snexrponnsa

11 KJIACC
Kon Koamnposepsie i
- i poBepsieMbIe 3JIEMEHTDI COAEPKAHNS
3J1eMeHTa
- QJIEKTPOIMHAMUWKA
#HPart##MATHUTHOE I1O0JIE. DJIEKTPOMATHUTHASA UHAVKIIMA

4.3.1 ITocTosiHHBIE MArHATEL B3aumo/ieCTBIE IIOCTOSHHBIX MATHATOB
MaruuTtHOe none. Bextop marauTHOM MHAYKUMHA. [IpHHIAD cynepno3uiu.

4.3.2 JIuauy MarHUTHOM mHAyKuuu. KapTHHAa NUHUN MArHUTHOM WHIYKIIHMH OIS
MOCTOSHHBIX MATHUTOB
MarnauTHOe Tone mMpoBoAHHKA ¢ TokoM. KapruHa nMHUE TONS JJIMHHOTO

433 IpAMOro MPOBOJHHKA H 3aMKHYTOI'O KOJIBLEBOIO NMPOBOAHHMKA, KATYIIKH C
ToKoM. OneiT OpcTena. BzaumoaelicTBHE NPOBOIHMKOB C TOKOM

434 Cuna Amniepa, e€ MOJy/Tb M HAIPABJICHAE

435 Cuna Jlopenna, e€ MOIYJIb U HarpaBieHue. J[BIDKEHHE 3apsDKeHHO YacTHIIEI B
OJHOPOAHOM MarsuTHOM nose. Pabota cuisl Jlopenua

4.3 4.3.6 SIBieHHe BNEKTPOMArHUTHON HHIYKIIMH

4.3.7 IToTox BeKTOpa MarHUTHOH MHIAYKIIHH

4.3.8 OC urayknuy. 3aK0H 2IeKTPOMarHUTHOH HHAYKIHMH Papaies

43.9 BuxpeBoe snexrprgeckoe none. 3/]C HHAYKIMHA B IPOBOIHUKE, IBAKYIIEMCS
IIOCTYNATEIBHO B OHOPOJHOM MarHMTHOM I10JIE

4.3.10 [Tpasuio Jlenna B

4.3.11 WunyxtuBHOCTS. SIBNeHMe camonHEAyKIHK. DJIC caMOMHIYKIHA

4.3.12 DHeprus MarHUTHOTO II0JIA KaTYIIKH ¢ TOKOM

~ 43.13 DIeKTPOMAarHUTHOE I10JIe

43.14 Texumueckue  ycTpONCTBA:  MOCTOSIHHBIE — MArHHMTHL,  3JEKTPOMArHHTEL

SJIEKTPOIBHIaTE b, YCKOPUTEIH HJIEMEHTAPHBIX YaCTHI, HHIYKIMOHHAS [169b




4.3.15

I[IpakThyeckue paGoThl. M3ydeHHe MArHMTHOrO MO KAaTYIIKH C TOKOM.

UccnenoBanue JeHCTBHA IIOCTOSHHOTO MarHMTa Ha pamMKy € TOKOM.
UccrneoBanue SBICHUS 3JIEKTPOMarHUTHON MHIYKIIUH

3 KOJIEBAHMS Y BOJIHBI
HHPartHMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHWA
51.1 Konebarensuas  cuctema. CsoGommble  konebanus.  ['apMonmdeckne
xonebanusa. [lepros, dacTora, aMIuiATyAa ¥ hasa konebanuit
5.1.2 [Tpy)xuHHBIH MaITHUK. MaTeMaTHYeCKui MasTHHK I
513 YpaBHeHHE TapMOHMUECKHMX KojeOanui. Kunemarnyeckoe H JHMHAMHYECKOE
omHcaHue KoJjiebaTenbHOro ABHKEHUA
IIpeBpalenne SHEPIAH IPU TAPMOHMYECKHX KoJeOaHusIX. CBA3b aMILIUTY/Ib]
5.1.4 xojebanuii HCXOMHON BETHUYMHEI C aMIUINTYJAMH KoleOaHu#i e€ CKOpOCTH U
YCKOpPEeHUS
Konebarenpusiit koHTYp. CBOGOJHBIE 3IeKTPOMATHHTHBIE KOJNeOaHHsS B
5.1.5 HAIeanbHOM KonebaTeqbHOM KOHTYpE. AHAIOTHA MEXKAY MEXaHUYCCKUMH H
DIIEKTPOMArHUTHEIMH Konebanusmu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEeHHs YHEPIuH B HACATbHOM K0JebaTeIbHOM KOHTYpE
5.1 517 BHIHYKICHHbIE MEXaHHUecKHe Kojebanms. Pesonamc. Pe3oHaHCHAs KpHBas.
o BhIHYKICHHBIE 5JIeKTPOMArHHTHBIE KOJIeOaHus. |
5.1.8 INepemennsiii Tok. CHHYCOHIATBHEIH MEPEMEHHBIN TOK.
519 MOoIHOCTE IIEPEMEHHOTO TOKA. AMILUTHTYHOE M IeHCTBYIOIIEE 3HAYCHUE CHITBI
TOKA M HAIPSUKEHHMA E
Tpaucdopmarop. IIpousBoacTso, mepenaya u 1notpedieHue snempuqecrcou
5.1.10 3HEPTHd. DKOJIOTHYECKHE PHCKU IIPH MMPOM3BOACTBE SNEKTPHYECKOH SHEPTHH.
KyJbTypa HCII0JIb30BaH s IEKTPOSHEPIHH B IOBCE/IHEBHOM JKH3HH
5111 Texuuyeckue ycTpoiicTBa: cedicMorpad, 5I€KTPUYECKHM 3BOHOK, JHHHH
’ JIeKTponepe1ad
INpaktueckue paboTel. MccnenoBanne 3aBUCHMOCTH IMEpHOAa MabIX
5112 KoneGaHuil rpy3a HAa HHTH OT JJIMHBI HHTH M Maccel rpysa. Hccnenosanune
TMEpEMEHHOT0 TOKA B IIETTH M3 MOCTIeI0BATENbHO COSIMHEHHBIX KOHICHCaToPa,
KaTyIIKH H Pe3ucTopa
#HHPart##MEXAHUYECKUE U 3JIEKTPOMATHHUTHBIE BOJIHBI
591 MexaHHUeCKHE BONHEL, yCIOBHsS pacmpocTpanenus. Ilepuon. Cxopocts
pacmpocTpaHeHus U JUIMHA BOJHEL [lonepeynsie u MpoI0bHbIE BOTHBI
5.2.2 #i#Par### Untepdeperiys u Tu(pakiius MEXaHUYECKHX BOJIH
523 3Byk. CkopocTh 3ByKa. I'pomkocTs 3Byka. Bricota Tona. TemOp 3Byka
DIIEKTPOMAarHUTHEIE BOJIHBL YCIOBHA M3TydEHHS SNEKTPOMATHUTHBEIX BOJH.
524 BzaumMuas opuentanus BekTopoB E, B m v B aneKTpoMarHMTHOH BOJIHE B
BaKyyme
5.2 595 CBoiicTBa 31€KTPOMArHATHBIX BOJIH: OTPajkeHHUE, IPEIOMIEHHE, IOIAPH3aAIINs,
== mudpaxnus, naTepdepennus. CKOpocTh 3IEKTPOMArHHTHBIX BOJIH
596 [Ilkana 3TeKTpOMArHUTHBIX BONH. [IpHMEHEHME 3JIEKTPOMArHMTHBIX BOJH B
TEXHHKE U OBITY
597 [IpuHIMIEI PAIHOCBS3M U TeleBUACHHs. Paxuonokanusa. DIeKTpOMarHUTHOE
3arps3HEHUE OKPYKAIOIIEN Cpelibl
Texnudyeckne yCTpOHCTBa: MYy3bIKaJIbHbIE HHCTPYMEHTEHI, Y/IBTPa3ByKOBas
5.2.8 JUArHOCTHKA B TEXHUKE M MEIMIIMHE, pajap, pajuONpUEMHHUK, TEIEBH30D,
aHTenHa, renedon, CBY-neun
53 ) #H#Par##HOIITUKA
2.3.1 [IpsiMmosTMHEHHOE PacpOCTPaHEHHE CBETA B OHOPOIHON cpene. JIyd cBera




Orpaxenue cBera. 3aKOHBI OTpaKeHHS cBera. IlocTpoeHHe H300paKeHMH B

a32
TUIOCKOM 3€pKaie
533 [Iperomrnenne cBeTa. 3aKOHBI IPEMOMICHHS CBeTa. AOCOMIOTHBIM TOKa3aTelb
IPEJIOMJICHHS]
534 [onroe BHyTpeHHee oTpakeHue. lIpelenbHBI yroil MOMHOTO BHYTPEHHETO
OTpaKEHHUsA
3.38 Jlucnepcus caeta. CroxHBIN cocTas 6eoro caeta. [ser
Cobuparomnye | pacceHBarolye JUH3bL ToHKas mH3a. QOKYCHOE PACCTOSIHUE
53.6 U ONTHYECKas cuiia TOHKOM A3kl [locTpoenune u3obpakenuii B cobuparomux
H paccenBaiomux JmH3ax. QopMyina TOHKOH JMH3BL. YBEIHYEHHUE, JaBacMoe
JTUH30H
3.3.7 [Tpenesbl IpHEMEHHMOCTH T€OMETPHYECKON OIITHKH
Hntepgepennnsa cBera. KorepeHTHBEIE HCTOYHHKH. Y CIOBHA HaOIIIOACHHSA
5.3.8 MakCHMYMOB M MHHHUMYMOB B HHTEpP(EpPEHIMOHHOM KapTHHE OT JBYX
cHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Judpaxius ceera. [{udpaknuonsas pemeTka. Y ciaoBre HabMOAeHNA TTIaBHBIX
5.3.9 MaKCHMYMOB ITpH MaJIeHHH MOHOXPOMATH4YECKOTO CBETa Ha JMH(PaKIIHOHHYIO
PELIETKY
5.3.10 [Tonsipusanust cBera
TexHuueckwe ycTpoicTBa: OWKH, Jyma, QoroammapaT, IIPOEKITMOHHEIN
2:3.11 annapar, MHKpPOCKOII, TeJEeCKON, BOJIOKOHHAas OITHKa, IU(paKIMOHHAL
PeIIETKA, MOJSIPOHU -
5312 [IpaxTuueckue paboTel. M3amepenue mokasates npenomienus. Mcecienosanue
cBo¥icTB H300pakenyii B mmH3ax. Habmoxerne qucnepcuu ceeTa
DJIEMEHTHI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
['panunel NpUMEHUMOCTH KJacCHYecKOH MexaHuku. IlocTymarsl TeopHH
6.1 OTHOCHTE/IbHOCTH: WHBAPUAHTHOCTH MOJY/ISl CKOPOCTH CBeTa B BaKyyMe,
HPHHIUI OTHOCHTEIbHOCTH DHHIITEHHA
6 6.2 OTHOCHUTENILHOCTh OJHOBPEMEHHOCTH. 3aMe//IeHHE BPEMEHH H COKpallleHHe
JUTAHEL
6.3 OHeprusi ¥ UMITYJIbC CBOOOIHOMN YaCTHIIbI
6.4 CBs13b MacChl € JHEprueif 1 UMIyI5COM CBOOOHOM YacTUIbl. DHEPTUs MOKOS
cBOOOIHOM YacTHUIIBI
7 KBAHTOBAJSI ®U3UKA
#H4Par###JIEMEHTBI KBAHTOBOM OIITUKUA
71.1 @otonrl. @opmyna ITnanka cBI31 3HEPruy HOTOHA C €ro YacTOTOH. DHEeprus u
' HMITyJibC hoToHa
712 Otkpertre u uccnepoanne gporoaddexra. Onerrer AI'. Cronerosa. 3aKkoHEI
dotoadhdexra
ol 7.1.3 VYpasraenue Diinmreitna s poroaddexra. «KpacHas rpanuna» gporosddexra
7.1.4 Haenenue ceeta. Onwitel [1.H. JleGenera
7.1.5 XUMHYECKOE JIEHCTBHE CBETA
716 Texuumaeckue ycrpoiicTpa: doroanement, Gporomarduk, conHeyHas Oarapes,
CBETO/IHO/L
CTPOEHHME ATOMA
7.1 Monens aroma Tomcona. Onsitel Pezepdopaa mo uccineqoBaHUIO CTPOSHUS
79 aroma. [InanerapHas Moaens aToMa
[Nocrynate! bopa. M3nyuyenue u nornomnieHre GOTOHOB IpH Iepexojie aToMa ¢
122 0/IHOrO YPOBHS SHEPI'HH Ha Apyroi. Buasl ciexTpos. CliekTp ypoBHEH SHEprun

aToMa BOoJopoga




BonHoBEIE cBOMcTBa wacTuIl. Bomusl ae Bpoint. KopmyckynapHO-BOITHOBOH

722 nyanmu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaIax
724 CroHTaHHOE M BBIHYXK/ICHHOE H3JIydeHHE. YCTPOHCTBO U IMPHHIIHIL paﬁonﬂ
nmasepa
725 TexHHYeCKHE YCTPOHCTBA: CHNEKTPAIBHBEIH aHATH3 (CHEKTPOCKOIM), Jasep,
KBaHTOBEIH KOMITBIOTED
7.2.6 IIpaxtrdeckue paborsl. HabmoneHnue TUHEHYATOrO CIEKTpa
ATOMHOE SJ1PO
7.3.1 Mero 16! HaOMIOAEHUS ¥ PETUCTPALIHY 3TEMEHTAPHBIX YaCTHIL
OtkpsiTie paaunoaktuBHOcTH. OmbiThl Pesepdopaa nmo onpenencHuio cocraBa
g £ 5 pammoakTuBHOro wm3nydenms. ColicTBa ambda-, Gera-, ramMma-H3ITyHCHHA.
Brmusiauie pagroakTUBHOCTH Ha JKHBEIE OPraHu3MBl
733 OtkpriTHe TpoToHa M HeiitpoHa. HyxinomHas monens sapa ['eizenGepra —
HWpanenxo. 3apsan aapa. MaccoBoe gucio sapa. M30Tors! |
73.4 Ansba-pacnan. DJIEKTPOHHBIA M TMO3MTPOHHBIA Geta-pacmaj. I'amma-
u3nydeHue. 3aKoH paIM0aKTHBHOTO pacnana
7.3 733 DHeprus CBI3M HYKIOHOB B szpe. SnepHble cuibl. JledekT Maccs! sapa
7.3.6 SnepHbie peakuuu. JleneHne u CHHTES Aep
73.7 Snepnbiit  peaktop. TepmosimepHbii cunTe3. [IpoOneMbl M NEpPCIEKTHBEI
AZIEPHOM SHEPreTHKH, DKOTIOTHYECKHE aCIIEKTHI AICPHON SHEPIeTHKH _
738 Bnememagﬂbxe gactunpl. OTKpeiTHe 1o3uTpoHa. DyHIaMEeHTaIbHBIE
B3aUMOJCHCTBUS
739 Texuudeckue ycTpoMcTBa: HO3UMETP, Kamepa BuibcoHa, siepHBLi peakTop,
aTomHas 6omba
73.10 TIpaktudeckue paboTsl. FccnenoBaHME TPEKOB dacTHI[ (IO TOTOBBIM
dororpagmv)
BJIEMEHTBI ACTPO®U3NKHU
8.1 Bun 3Bé3gmoro Heba. Co3mesgus, spkue 3BE3/LI, IUIAHETEL, MX BHIHMOE
JIBHKEHHE
82 Conueynas cucrema. I[lmaHeTsl 3eMHON rpynmsl. [lnaHeThI-rHradThl ¥ UX
CITyTHHKH, KapIHKOBbIe MnaneThl. Masrbie Tena ConHeIHOH CHCTEMBI
8.3 Comaue, Gorocdepa u armocdepa. ConHednas aKTUBHOCT
8.4 Wcrounuk sHepriun ComnHua 1 38E3)]
3BE37B], WX OCHOBHBIE XapaKTEpPHUCTHKH: Macca, CBETHMOCTh, Dajinyc,
8.5 TEMIIEpATypa, HX B3aWMOCBs3b. Jluarpamma «CHEKTpalpHBIA Klacc —
CBETHMOCTBY. 3BE3MIBI ITIABHOM IOCIIENOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
g CBETHMOCTBY JUIsl 3BE3]] IJIaBHOM MOCIIEI0BATEILHOCTH
2.6 #H#Par###Buytpernee crpoenne 3831, CoBpeMeHHBIE npencTaBnelms 0
poMcXoJKIeHur U 3Bomonky ConHa u 3BE3/1. DTanbl JKU3HHU 3BE3T
Mneunsii ITyte — mama [amakteka. CrmpaneHas cTpyktypa [anakTuxu,
8.7 pacrpenenenue 3B&3M, rasa ¥ nbumH. [lonoxenne W ABHKCHHE Conamla B
. Ianakruke. ITnockas u chepuueckas noacucTeMsl ['amakTuku
8.8 Tunel raakTvK. Pag@oraakTHKE 1 KBa3apbl. YEpHBIE JBIPHI B sIpax rajJakTHK
Bcenennast. Pacupenue Beenennoii. 3akon Xab6ma. Pasberanue ramakTux.
8.9 Bospact u pamuyc Beenenno#, Teopus bonsmoro B3pesa. Moaens «ropsueit
Bcenennoii». PenmukToBOE H3/TydeHHe
8.10 Macmitabnas cTpykTypa Bceenennoif. Mertaranaktuka. Hepeménnsie

po0aeMbl aCTPOHOMHH




YYEBHO-METOIAHYECKOE OBECIIEHEHHUE OBPA30BATEJBHOI'O
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