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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHsS COCTaBJEHAa Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takxke ¢ ydérom
dbenepanpHOil pabodeit mporpamMMbl BocnuTanus U KoHuenmuu mnpernojiaBaHus y4eOHOTO
npeamera «DPusukar.

Copepxanue  mporpamMmbl 1Mo (GU3MKE  HampaBleHO Ha  (OpPMHUpPOBaHUE
€CTEeCTBEHHOHAYYHOU TPaMOTHOCTH OOYYAIOIIUXCA W OpPraHu3aluio u3ydeHus (U3UKU Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpeboBanuit ®I'OC OOO Kk mjIaHUPYEMBIM JHUYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydeHHs, a TakKe  MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUsI.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpejereHue yaeOHOro Marepuana o rojaam
oOydenus (Mo kiaccam), TpeiyiaraeT MNPUMEPHYIO TOCIEI0BATeIbHOCTh H3YYCHHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpXKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI OKa3aHUS METOJAMYECKON IMOMOIIU
YUHUTEIIO B CO3JIaHUH pabodeit mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

®usnka SBISETCA CUCTEMOOOPA3yIOMIMM JUJIi  €CTECTBEHHOHAYYHBIX  y4eOHBIX
NPEIMETOB, TMOCKOIBbKY (U3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OMoJIoTHeH, acTpoHOMUEeH U (pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHUHY MHpa, TMPEJOCTaBIseT Haubojee sCHbIe 0O0pasIlbl
NPUMEHEHUs] HAy4YHOTO METOAa MO3HAHUA, TO €CTh Cloco0a MOJMYy4eHUs! JOCTOBEPHBIX
3HAaHUU O MUDE.

OnHa 13 TIaBHBIX 3a7a4 (HU3NIECcKOoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHuUs
COCTOMT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM W HWHTEpeca K HayKe y
00yJaromuxcs.

N3yuenue ¢usmku Ha 0a30BOM YPOBHE TPEIONAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTA:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHUS;

e MHTEPIPETUPOBATHh JAaHHBIE W HCIIOJIb30BaTh HAaY4YHBIE JOKA3aTEJIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs OMPEEICHBI B
Konnenuuun npenogaBanusi ydyeOHOro mpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccmiickoit denepannn, peaan3yrOIIMX OCHOBHBIC 00IIe00pa3oBaTEIbHbBIC
NporpaMmsbl,  yTBEpKAEHHOW pemenueM Komutermm  MuUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aekadpst 2019 r. Ne [TK4BH).

Heaun nzyyenus pusuku:

e MpUOOpPETEHUE HHTEpeca U CTPEMJICHHS] OOYYalOIMXCS K HAYYHOMY H3YyUYECHHIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



e pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJ€ INO3HaHUA U (opMUpOBaHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYyYHOTO MHUPOBO33PEHMSI KakK pe3yjbTaTa H3yYE€HHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmMupoBaHve TpPEACTABICHUA O poiaud (U3UKU i1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEJICTABIECHUH O BO3MOXKHBIX cdepax Oyayuieid npodeccnoHaIbHON
JESTENbHOCTH, CBSI3aHHOM € (PU3MKOMW, MOJrOTOBKAa K JalbHEHIIEMYy OOy4YEHHUIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3THX 1eJied MmporpamMmbl M0 (U3MKE HAa YpOBHE OCHOBHOIO OOIIEro

o0Opa3oBaHus 00eCcrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TMpuoOpeTeHue 3HAHUWA O JUCKPETHOM CTPOEHUHM BEUIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e nmpuoOpeTeHue yMEHUH ONHuChIBaTh M OOBSACHATH (U3MYECKUE SBICHUA C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHMs MPOCTEHIIMX PacUyE€THBIX 3a7ad C MCIOIb30BAHUEM
duznueckux Mojieneld, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHHN HaOMIONATh TMPUPOJHBIE SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHbie pabOThl M AKCIIEPUMEHTATbHBIE MCCIEIOBAHUS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB paboOThl ¢ HH(POpMaIuel (HU3MUECKOTO COAEpkKaHUs, BKIHOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAJIU3 M KPUTUYECKOE
olleHMBaHUE UHHOPMAIIHH;

e 3HAKOMCTBO cO cdepamMu MNpoPecCHOHATBHON JeATeTbHOCTH, CBS3aHHBIMH C
Gu3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHHUSIX
bu3uYeCcKOi HayKH.

Ha n3ydenne ¢puszuku (6a30BbIl YpOBEHb) HA YPOBHE OCHOBHOTO O0IIIETO 00pa3oBaHMSs

oTBoAuTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 uwaca B HeHeNo).

[Ipennaraemsiii B mporpamMme 1o (usuke nepeyeHsb 1abopaTopHBIX pabOT M OIBITOB
HOCHUT PEKOMEHJIATEIbHBIM XapakTep, YUYUTENb JeNaeT BbIOOP MpOBENEHHUS JTaOOpaTOPHBIX
paboT ¥ OMNBITOB C Y4YETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEW OOYy4YalOImUXCS, CIHCKA
OKCIIEPUMEHTATBHBIX 3aJlaHWi, TMPEAJIaraeMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.

COIJEP)KAHUE OBYUYEHUS

7 KIIACC

Paznen 1. ®u3uka U €€ posib B MO3HAHUU OKPYKAIOIIETr0 MUPA.
®dusuka — HayKa o npupoje. SBinenus npupoapl. PU3nUeCcKUe SIBICHHS: MEXaHUYECKHE,
TEIUIOBBIE, JEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIC, 3BYKOBEHIC.



®duznyeckue BenWuyuHbL. M3mepenue Quiznueckux BeauduH. Duznyeckue MNpUOOpHI.
ITorpemnocTs u3mMepeHuii. Mexaynapoanas cucrema eIUHULL.

Kak ¢uszuka u gpyrue ecTecTBEHHbIE HAYKU M3y4aloT MpUpoay. EcTecTBeHHOHAayUYHBIH
METOJ] TO3HAHUS: HAOJIOJICHUE, MOCTAHOBKA HAY4YHOTO BOMPOCA, BBIJBUKEHHE THUIIOTE3,
AKCHEPUMEHT MO TMPOBEPKE THUMOTE3, OOBbACHEHUE HaOMIogaeMoro spieHus. OmnucaHue
($u3nUeCKUX SBIECHUN C TOMOILIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

2. dusznyeckue MpuOOPHI U MPOIEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM

npruOOpOM.

Jlabopamopnuie padomot u onvimot.

1. OmpeneneHue EHbI IeISHUS KaIbl U3MEPUTEIHLHOTO NMprubopa.

2. H3mepeHune paccTosiHUM.

3. M3mepenue 00bEMaA )KUAKOCTU U TBEPAOTO TENA.

4. OmpeneneHue pa3MepoB MAJIbIX TEJL.

5. M3mepeHune TeMmmnepaTrypbl MpU IMOMOIIM KUJKOCTHOIO TEPMOMETpA M JaTUMKa

TEMIEPaTypHhl.
6. llpoBeneHue uccnenoBaHUs MO MPOBEPKE TMIOTE3bl: NAJBHOCTHh MOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeICHNSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. ONbIThL, JOKa3bIBAOIINE
IUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactull BemiecTBa. CBA3b CKOPOCTU JBUKEHHUS YacCTHUIl C TEMIEPATypOHu.
bpoyHoBckoe aBmwxenue, nuddysus. BaumoneiicTBue yacTuil BEUIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPABIX
(kpuctaminueckux) Ttena. B3anMocBsa3b MEXy CBOWCTBAMHU BEUIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSAX U UX aTOMHOMOJIEKYJIAPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUIKECHUS.

2. Habmonenne nuddysun.

3. HaGmronenue siBieHHil, OOBICHSIIONIUXCS TMPUTSIKEHUEM WIH OTTAIKUBAaHUEM

YaCTHUI] BELIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OmeHka TraMeTpa aToMa METOJIOM PsJIOB (C HUCITOIb30BaHUEM (poTorpaduii).

2. OnbITHI IO HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYXKEHUIO ACHCTBHS CUJI MOJIEKYJISIPHOTO MPUTSIKEHUSI.

Pa3nen 3. /IBu:keHMe M B3auUMOAeiicTBHE TeJl.

Mexannyeckoe ABUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE HABMXKEHHE. CKOPOCTH.
Cpennsiga CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTH U BpEMEHU JBUKECHHUS.



SBrieHne WHEPIMU. 3aKOH MHEPUUH. B3anMOAEHCTBUE TENl KaK MPUYMHA W3MEHEHUS
CKOpPOCTH JABWXEHHUs Ten. Macca kak Mepa uHepTHOCTH Tena. I1lnotHocts BemecTsa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 0O0BEMA BELIECTBA.
Cwila kak xapakTepuCTHKa B3aumoneucTBus Ten. Cwia ynpyroctd M 3akoH ['yka.
N3Mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBI€HUE TATOTEHUS U cuja Tskectu. Cuna
TSDKECTH Ha JIpyrux IaHerax. Bec tema. HeecomocTs. CiiokeHue cuil, HaIlPaBIEHHBIX MO
onHou mnpsmou. PaBHoxencTByromas cun. Cuna TpeHUs. TpeHHE CKOJBXKEHUS U TPEHUE
nokosi. TpeHue B mpupoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTo JBUKEHUS Tea.
2. HM3mepeHue CKOPOCTHU NPSIMOJIUHENHOTO IBUKECHMUS.
3. HaGmrogenue siBjaeHust MHEPIIHH.
4. HaOmroneHnue u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc MO B3aUMOJEHCTBUIO TEII.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHON MPSIMOIA.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBIKCHHS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUUECKOr0 aBTOMOOWIISI M TaK Jiajee).

2. Ormpezenenue cpeHeN CKOPOCTU CKOJBKEHUS OpyCKa MM IIapvKa MO HAKJIOHHON
IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsKeHus (1edopMaliiu) Npy>KUHbBI OT
IPUIOKEHHOU CHIIBI.

5. OnbITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Teja
U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, KMIKOCTEH U ra3oB.

Hanenne. CrocoObl yMEHbIIEHHWS W YBEIWYCHUS JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JIaBIICHUSA raza oT 00béma, TemmepaTyphl. llepenaya maBnenus TBEPABIMU
TeJIaMU, KUJIKOCTAMHU U Trazamu. 3akoH llackans. [THeBMaTHueckue MamiMHbl. 3aBUCUMOCTD
JABJICHUS KUAKOCTH OT TiyOuHbl. ['mapocTtatnueckuii mapamokc. CooOIIaroNIHecs: COCYyIbl.
I'mapaBnryeckne MEXaHU3MBI.

Atmocdepa 3emnn u atMmochepHoe naBieHue. [[puamHBI CyIIECTBOBAaHUS BO3IYIITHOM
obonouku 3emiu. Oneitr Toppuuemu. M3mepenue atMochepHOro JaBieHHs. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl it u3MepeHwHs
aTMOC(EpHOro JIaBJICHHUSI.

JleicTBME KMAKOCTM W Tra3a Ha NOIPYXKEHHOE B HHUX Teno. BrlTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JHemoncmpayuu.

1. 3aBUCHMOCTbH JJaBJICHUA ra3a OT TEMIEPATYPHI.

2. llepenaua naBneHUs )KUAKOCTHIO U Ta30M.

3. CooOmaromnmecs: CoCy/bl.

4. T'mapaBndydeckuil mpecc.



[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

6. 3aBUCHMOCTbH BBITAJIKHBAIOIIEH CHIIBI OT OOBEMa MOTrPYKEHHOW YacTU Tela M
IJIOTHOCTH JKUJIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BHITECHEHHOW KUIKOCTH.

8. YClnoOBHE IUIAaBaHUA TeJl: IUIABAHWE WIM IIOIPYXKEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U JKUIKOCTH.

Jlabopamopnuie padomot u onvimeot.

1. UccnenoBanne 3aBMCHMOCTH Beca Tejla B BOJIe OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH Tea.

2. OmnpenenieHWe BBITAIKUBAIOIIEH CHJIBI, JEWCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CWIbL, JACHUCTBYIOLIEW Ha TEJIO B
AKUJKOCTU, OT MACChl TeJA.

4. OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIbI, JIEHCTBYIOLIEH
Ha TeJO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOM B KUIKOCTh YAaCTH Tela U OT
MJIOTHOCTH YKUJIKOCTH.

5. KoHCcTpyHnpoBaHuE apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKUM M OIpEIENICHUE €€
Ipy30I10bEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. DHEPrusi.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAsA IUIOCKOCTh. lIpaBmiio paBHOBecHUs
peiuara. IlpumeHeHwe mpaBuiaa paBHOBECHS pbluara K OJIOKYy. «30JI0TO€ TIPABUIION»
mexanuku. KIT/] mpocteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckass sHeprus. KuHernueckas u mnoreHumanbHas dHeprus. [Ipespamienue
OJIHOTO BUJAa MEXaHUYECKOU SHEPTUU B IPYTrOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOTHl CUJIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Teja II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHM paBHOBECHUS pblyara.

3. N3mepenne KII/] HaKIOHHOM ITIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHSI MEXAHUYECKON DHEPIUU.
8 KUIACC

Pazgea 6. TeruioBble siBJICHUSA.

OCHOBHbBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYyJ. ONbIThl, TOATBEPKAAIOLIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenn  TBEPAOro, OKUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BeIlleCTBa.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUJIKOCTEH U TBEPABIX



TE€I1 HA OCHOBE IIOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKOW Teopun. (CMayuBaHuE U
KalWUIAPHBIE SBICHUS. TenIoBoe paclInpeHUE U CKaTHE.

Temmneparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YAaCTHILI.
Buytpennsiss sHeprus. CrnocoObl HU3MEHEHHMs BHYTPEHHEM SHEpruu: Teruionepenada |
coBepieHue padoTel. Bunbl Temionepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE.

KonudectBo Temnotel. YenbHas TEMI0EMKOCTh BelIeCTBa. TemiIo000MEH M TEIIOBOE
paBHOBecue.  YpaBHeHuEe  TeruioBoro  OanaHca. IlmaBmeHue u oTBepaeBaHHe
KpUCTA/NIMYECKUX BEIIECTB. YJenbHas Termiora miaBiaeHus. IlapooOpasoBanue wu
koHgeHcanus. WMcnapenune. Kumnenue. YaenbHas Temiora nmapoodpa3oBaHus. 3aBUCUMOCTb
TEMIEpaTypbl KUTIEHUS! OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxuocTs Bo3yxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Mpuniuner pabotsl TerioBbeix asuratenedt KIIJ[ temnmoBoro nsuratens. TemoBbie
JBUTATEIHU U 3aIIUTA OKPYKAIOIIEH CpEeIbl.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGnrogenue siBneHui cMayMBaHUs U KaMWJUISIPHBIX SIBJICHUI.

4. HaOmroneHue TeniaoBOro paciIupeHust Tell.

5. M3meHeHnue [naBieHHMs ra3a TpU H3MEHEHUHM O00bEMAa M HArpeBaHUM WIU
OXJIAXKICHUU.

[IpaBuna nsMepeHus: Temneparypsl.

Bune! renionepenayu.

OxmnaxeHue npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CUIIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

L © N o

11. HaOmronenune KureHus.

12. HaGmroieHre moCTOSTHCTBA TeMIIEPaTyphl IIPH TUIABJICHUH.

13. Mogenu TEIIOBBIX ABUTATEICH.

Jlabopamopnuie pabomot u onvimeot.

1. OmbITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO MPUTSIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MTOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TEI.

4. OmpepnerncHue JaBICHUS BO3yXa B OaJTOHE IIITPHIIA.
OMmBITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJIICHHS BO37yXa OT €ro o0béma u
HarpeBaHUs WM OXJIAXKICHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTyphl.

7. Halmronenue n3aMeHeHHsl BHYTPEHHEH SHEPTUH Tejla B pe3ysbTaTe TeIlonepeaaun u
pabOoThI BHEIITHUX CHJI.



8. HccnenoBaHue sBICHHUS TENI000MEHA MPU CMENIMBAHUM XOJOJHOW U Tropsiueit
BO/IBI.

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOAOW MpHU TEIIOOOMEHE C
HarpeTbiM METAJUIMYECKUM LIUITUHIPOM.

10. OnpeneneHne yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yieIbHON TEITOTHI MJIABJICHUS JIbIA.

Pazgen 7. JinekrpuyecKkre ¥ MATHUTHBIE SIBJICHUS.

DnekTpu3anus Ten. JBa pojia 3IeKTpUdecKuX 3apsaioB. B3aumoaencTBre 3apsKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCUMOCTH CUJIBI B3aUMOJAEHUCTBUS 3apSDKCHHBIX TEN OT BEIUYUHBI
3apsiIOB M PACCTOSIHUSI MEXKTY TEJIaMH ).

Onektpuueckoe  mnone.  Hanpsok€HHOCTh  anekTpudeckoro  moss.  [IpuHoun
CYNEPHO3UIMHU dIEKTPUUECKUX MOJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTapHbIN 3eKTpudeckuit 3apsa. CtpoeHue
atoMma. [IpoBOTHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsi/ia.

DJIEKTPUUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHMSI AJIEKTPUYECKOTrO TOKa. MCTOYHUKHU
MOCTOSIHHOTO TOKa. JIeMCTBUS JIEKTPUYECKOTO TOKAa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUECKUU TOK B JKUAKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. OJeKTpuueckoe HampsikeHue. ConpoTUBIICHUE
IPOBOJIHUKA. YJEIbHOE CONPOTHUBICHUE BellecTBa. 3akoH OMa [y ydacTKa LEMH.
[TocnenoBaTenpHOE U NApaIEIbHOE COEUHEHHNE TPOBOJHUKOB.

PaGoTta u MOIIHOCTB 3MEeKTpUUecKOoro Toka. 3akoH [[xoyns—JleHna. DinekTpuueckue
[IENU ¥ OTPEOUTENH AIIeKTpUUecKoil sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHUTHL. B3anMOJ€MCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noJie 3eMJIM U €ro 3HaYeHHE JJId )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe
MoJIE DJICKTPUYECKOro ToKa. [IpuMeHeHue 3JIEKTpOMarHuTOB B TEXHUKE. JlencTBHe
MAarHUTHOTO TMOJiI Ha MPOBOAHUK C TOKOM. OJEKTPOABUIATENb ITOCTOSSHHOIO TOKA.
Hcnonp3oBaHue 3MEKTPOABUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apaness. SBneHue »aekTpoMarHuTHOM wuHAYKuuU. IIpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHHUS SJICKTPUUECKOW JHEPrUH. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.

[IpoBOIHMKH U AUDIEKTPUKH.

MoaenupoBaHue CHUIIOBBIX JIMHUM EKTPUYECKOTO MOJIS.

HcTouHrky nNOCTOSSHHOTO TOKA.

JIelicTBUA 3JIEKTPUYECKOTO TOKA.

W P N ;A WN e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DIEKTPUUECKUN TOK B )KUJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenne a1eKTpuYecKoro HarpsyKEHNsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBIICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MopaennupoBaHue HEBO3MOKHOCTH Pa3AEIeHUs MTOJTCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1oJsie ToKa. DJIEeKTPOMArHHUT.

JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTENb MOCTOSSHHOIO TOKA.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnpitel @apajes.

3aBUCHMOCTb HaNPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
DIEeKTpOoreHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuie padbomot u onvimot.

o vk w N R

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOTIOJCHUIO JICKTPU3AIUN TEJ MHAYKIIMCH U IPU COMPUKOCHOBEHHUH.
HccnenoBanue eWCTBUS 3JCKTPUICCKOTO TOJIS HA MTPOBOJHUKH M JIUDJICKTPUKH.
Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH IETH MMOCTOSHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, UAYIIETO 4Yepe3 Pe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

OmbITEI, ACMOHCTPUPYIOIIME 3aBUCHUMOCTH  DJEKTPUYECKOTO  COMPOTHBIICHHS
IIPOBOJIHUKA OT €T0 JIJTMHBI, TUIOIIAH TOTIEPEYHOT0 CEUCHHUS U MaTeprala.
[IpoBepka mpaBua CIOKEHUS HANPSHKEHUN MPU TIOCIICIOBATEIbHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

ITpoBepka mpaBuia A1l CUIIBI TOKA MPHU MapajIeIbHOM COCIMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI ATEKTPHUIECKOTO TOKA, HIIYIIIETO YepPe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIICIIIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HAYNIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aWMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.

W3yyenne MarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TPU HX OOBEIUHCHUU W
pazaeIeHuH.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHWTa OT CHJIBI TOKA ¥ HAMPABJICHUS TOKA B KaTYIIKe.

N3yuenune neicTBUS MarHUTHOTO TOJIS HA TIPOBOJIHHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJICKTPOABUTATEIIS.



20. Msmepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.
21. ONBITHl 110 UCCIEAOBAHUIO SIBJIICHUS JJIEKTPOMATHUTHOW MHAYKLWH: UCCIEIOBAHUE

M3MEHEHHUM 3HAYEHUs U HAIPABJICHUS NHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro ABMKEHUsA. PaBHOMEpHOE mnpsMOIMHENHOE ABHMXKEHUE. HepaBHOMeEpHOE
psAMOJIMHENHOe ABHKEeHHE. CpenHsss 1 MTHOBEHHash CKOPOCTh Teja NP HEPAaBHOMEPHOM
JBHKECHHH.

VYckopenune. PaBHOyckopeHHOe mpsiMOoiMHeitHoe nBukeHue. CB0OOOJHOE TajeHHe.
OmnbiTel ["anunes.

PaBHOMepHOE ABMKEHHUE 1O OKPYX)HOCTH. [lepuos n yactora obOpamienus. Jlunelinasa u
yIa0Bas CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH Herotona. Tperunii 3akoH HeroTona. [IpuHnun
CyNEepHO3ULUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujia TPEHUS! CKOJBXKEHUSI, CUJIa TPEHUs
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TsDKECTHM U 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOIO MaJeHUS.
JlBxkenne mmianetr Bokpyr ComHua. IlepBas kocMuueckass ckopocTb. HeBecomocTs u
Ieperpys3KHu.

PaBHOBecue MarepuaiibHONW TOYKH. AOCOIIOTHO TBEpIOE Teio. PaBHOBecue TBEPAOIO
TeJla C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynec Tena. MI3Menenne umiysnbsca. IMIynbc cuibl. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTu, ynpyroctH, TpeHusi. CBs3b
sHepruu u padoTel. [loTeHnnanbHas sHEprus Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[loreHumanbHass »Heprus cxarod TnpyxkuHbl. KuHernueckas sHeprus. Teopema o
KMHETUYECKOM SHEPIuu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

JHemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO ABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME ITyTEH M TPACKTOPHI JBHKEHHUSI OAHOTO U TOTO K€ TEJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.
HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOI'O IBU)KECHUS.
Habmronenue 1BuKeHMs Tea Mo OKPY>KHOCTH.

o Uk~ w

HaGmromeHne MeXaHMYECKUX SIBJICHUM, IPOMCXOASAIIMX B CHCTEME OTCY€Ta
«Tenexka» npu €€ pPAaBHOMEPHOM H YCKOPEHHOM JIBUKECHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MACChI TeJla U JCUCTBYIOIIECH HAa HETO CHJIBI.

8. HaOnroneHue paBeHCTBaA CUJI IPU B3AUMOJACHCTBUU TEIL.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKCHUH.



10.
11.
12.
13.
14.
15.
16.

IIepenada ummynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEHCTBUU TEN.

CoxpaHeHue UMIyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

Habmronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOW SHEPIuH NPy CBOOOTHOM NaJACHHH.

CoxpaHeHMe MEXaHWYECKOW OHHEpPruu IpU JBWKECHHM Tela TOJA JEHCTBHEM
MIPYKUHBL.

Jlabopamopnuie padomut u onvimot.

1.

10.

11.

KonctpyupoBanue TpakTta sl pa3roHa U JaJbHEUIIIEr0 PaBHOMEPHOTO ABUKECHUS
IapuKa Uiu TEJIEKKH.

OmnpeneneHue cCpeaHedl CKOPOCTU CKOJIBKEHHS OpyCKa WM JABWKEHHUS IapuKa o
HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHUsI Tella MPU PABHOYCKOPEHHOM JBMXKEHUM IO HAKIOHHOW
IJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBHKECHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAM MPU PABHOYCKOPEHHOM JBWIKEHHU O€3 HadalabHOU
CKOPOCTU TyTH OTHOCSITCS Kak pPsJ HEYETHBIX 4YHUCEJI, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

Onpenenenue korhGUIIMEHTa TPEHUS CKOJIBKECHHUS.

Ornpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBM)KCHHHM Tela IO
TOPU30HTAIIBHON MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH MPU MOABEME I'py3a C HCIOJIb30BAHHEM
HETOJIBI)KHOTO U TTOJIBMXKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJIHBI.
Konebarenshnoe nmwxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TIEPUO]], YACTOTA,
aMIUIMTy1a. MaremaTuyeckuid W NOpPYKUHHBIM MasTHUKU. [IpeBpamieHune 3HEpruu Inpu

K0J1e0aTeTbHOM JABUKCHHH.

3aryxatomue KkojeOanus. BoiHyxaeHHble koyieOanus. Pe3zonanc. MexaHuueckue
BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo/ionbHbIE U monepeyHbie BOJIHBL. JlrHa BOJIHBI
U CKOpPOCTh €€ pacrnpocTpaHeHUs. MexaHHuecKue BOJHBI B TBEPJIOM Teje, CEHCMHUYECKHE

BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(Ppa3ByK U yabTpa3BYK.
Jemoncmpayuu.

1.
2.
3.

HaGmtonenue konebanuii Ten noji JeMCTBUEM CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.
HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HabnroneHnue BeIHYXIEHHBIX KOJICOAHUN M pe30HAHCA.



4. PacnpocTpaHeHue NPOAOJIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIIN).
5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUYECKHI PE30HAHC.
Jlabopamopnuie padomot u onvimot.
1. OmpeneneHue 4acTOThl U MEpHo/ia KoJieOaHU MaTEMaTUUEeCKOTO MasTHUKA.
2. OmnpeneneHre 4acTOThl U IEPHO/1a KOJIeOaHUN TPY>KUHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TEpHOJia KOJIeOaHUM MOJBEIICEHHOIO0 K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH TepuoAa KOJeOaHU Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. ONBITBHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh TMEpHOJAa KOJeOaHUM MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.
7. W3Mmepenne ycKopeHus CBOOOIHOTO TIaIeHUS.
Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX
BOJH. IlIkana »7eKTpOMAarHUTHBIX BOJH. VICHOJIB30BaHUE SJIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBSI3HU.
DnekTpoMarHuTHas npupoja cseta. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimeot.
1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIILHOTO TeledoHa.
Pa3znen 11. CBeToBbBIE SIBJICHUS.
JlyueBass monenb cBeta. Mcrounuku cera. [IpssMonuHEHOE pacnpOCTPAaHEHUE CBETA.
3atmenus Connua u JIynel. OtpaxkeHue ceta. [lnockoe 3epkano. 3aK0OH OTPaKEHHsI CBETA.
[Ipenomiienne cBeta. 3akoH MpenomiieHHs cBeTa. [[oJHOE BHYTpEHHEE OTpaKEHHUE
cBera. Mcnonb30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nyuedt B nmH3e. Onruyeckas cuctema (oroammapara, MHKPOCKONA H
Teneckona. a3 kak ontuyeckas cucreMa. bim3opykoCcTh U 1albHO30PKOCTb.
Paznoxenne Oenoro ceera B crnekTp. OnbiTel HbioToHa. CloKE€HHE CHEKTpPaIbHBIX
uBeToB. /ucnepcus ceera.
Jemoncmpayuu.
[IpssmMonMHEHHOE pacIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTryeckuil CBETOBOL.
Xox ny4elt B coOuparouieit JnH3e.
XO0JI Tydel B pacCEeUBAIOLIEH JIMH3E.
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8. llomydyenue n3o0paxeHuil ¢ MOMOIIBIO JIUH3.

9. IlpuHuun geiictBus poroannapara, MUKPOCKOIIA U TEIECKOMA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnuie padomut u onvimot.

1. HccnmenoBanue 3aBUCUMOCTH yTila OTPa>KEHUSI CBETOBOIO JIy4a OT yIJia HaJeHUs.
2. W3yuenue xapakTepuUCTUK U300paK€HUs MPEeAMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMMOCTH yIjla IIPEJIOMIIEHUS CBETOBOIO JIyda OT yrja IMaJcHHUs
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tonyyenue n3o0paxeHui ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3BI.

Onpenenenue (HOKyCHOTO pacCTOSHUS U ONTHYECKOM CHITbI cOOMparoIe JTUH3BI.
OnbITHI IO Pa30KEHHIO OEJIOr0 CBETa B CIEKTP.

N o v ok

OMNBITEI MO BOCHIPHUATHIO 1[BETA MPEAMETOB MPHU MX HAOIIOJECHUM 4Yepe3 IIBETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pe3epdopaa u nnanerapHas mozenb atoMa. Mojaens atoma bopa. Mcnyckanue
Y TIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JIMHEWYaThIie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxkiionnas mopens aroMHoro siipa. M3orombl. PaanoaktuBHble TpeBpaunieHus. llepuon
NOJIypacmaja aTOMHBIX SIAEP.

SnepHble peakuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO MU MAacCOBOTO YHCEN. DHEprus
CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruu. Peakuuu cuHTE3a W JEIEHUS SOEP.
Ncroynuku sueprun CoJiHLIA U 3BE3.

Snepnas sneprerrka. JlelWCTBUS paJlMOAKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3y4YEHUS U MOTJIOLCHHUS.

2. CrnekTpbl pa3IMyHbIX Ia30B.

3. CnekTtp Bojgopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTumka HOHU3UPYIONIUX U3ITYUCHUH.

6. Peructpanus u3nydeHusi IpUpPOAHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HaGmronenue CIUTONIHBIX W TUHEWYATBIX CIIEKTPOB U3ITYUICHHUS.

2. HccrnenoBanue TPEeKOB: U3MEPEHUE PHEPrUM YACTULBI MO TOPMO3HOMY MyTH (1O

dotorpadusim).

3. M3mepenwue pagnoakTBHOTO (PoHA.

IToBTOPHUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBLHO-0000IIAIONINI  MOAYAb MpEIHAa3HAYEH [JIsi CHUCTEeMaTU3alluu U
00001IEeHNs TPEIMETHOTO COJAEpPKaHHUSI M OIbITa JESITENIbHOCTH, MPUOOPETEHHOTO MpU
M3YUYEHUH BCETO Kypca (QU3UKH, a TAKXKE JJIsl MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
AK3aMeHY 10 (U3UKe i 0O0YyYarOIIUXCs, BHIOPABIINX 3TOT YUCOHBIN MpPEIMET.



[Ipy wu3ydeHHM [JAHHOTO MOAYJISA PEAIM3YIOTCA H CUCTEMATU3UPYIOTCA BHUJIBI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUUBACTCS JOCTHXKEHUE MPEAMETHBIX W
METaINPEAMETHBIX TUIAHUPYEMBIX pe3yJIbTaTOB oOyueHus, dbopmupyertcs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HMCCIIEHOBAHUSA SIBICHUU
MPUPOJIBI U TEXHHUKHU, OBJIAJICHUE YMEHUSIMU OOBSACHITh (PU3MUECKUE SIBJICHUS, TMPUMEHSIS
MOJIYYEHHBIE 3HAHUA, PEIIATh 3aJa4M, B TOM YHCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyuHUMNIHANBHO JESATEIBHOCTHBIM XapaKTEP JAHHOIO paszeia Peaiu3yercss 3a CUET
TOTO, YTO 0O0YYaIOIINECs BBIMOTHSIIOT 33/1aHUs, B KOTOPBIX UM MpeJjIaracTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUM pacClo3HaBaTh M HAYYHO OOBACHATH (HU3UUYECKHE
SIBJICHUSL B OKPY’KAIOIIEW IPUPOE U TOBCEHEBHOM KU3HU;

UCIIOJI30BaTh HAay4YHBIE METOJbI UCCIEJOBaHUS (DU3NUYECKUX SIBIICHHH, B TOM YHUCIE
JUJI. TPOBEPKHU TUIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI HAM00JIEE BAXKHBIX JIOCTUKEHUU COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIUYHBIX UCTOYHUKOB DHEPTHUM HA OCHOBE
3aKOHAa MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUHU.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00IIEero oOpa3oBaHHUs HAIpaBJICHO Ha
JOCTI)KEHUE  JIMYHOCTHBIX, METalpeAMETHBIX W  MpEeAMETHBIX  00pa3oBaTeNbHbIX
PE3YyIABTATOB.

B pesynbraTe u3yueHus (UMK HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Yy
oOyuyarormierocsi 6yayT copMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIE PE3yIbTaThl B YACTH:

e 1) NATPHMOTHYECKOT0 BOCTIMTAHMS:

e - TPOSBICHHWE HWHTEpECa K HCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3MIecCKol HAYKH,

e - IIEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOI0 U YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e - TOTOBHOCTh K AaKTHUBHOMY Yy4YacTUIO B OOCYXIEHUHM OOIIECTBEHHO 3HAUYUMBIX H
ATUYECKHUX MPOOIIEM, CBI3aHHBIX C IPAKTUICCKUM MTPUMEHEHUEM JOCTKEHUHN (DU3UKH;

e - OCO3HAHHME BAXXHOCTU MOPATbHO-3TUUYECKUX IPUHIIUAIIOB B AESATEIbHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e - BOCHPHATHE 3CTETUYECKUX KaueCTB (PU3NUECKON HAYKU: €€ TAPMOHUYHOTO TIOCTPOCHMUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

e - OCO3HaHHWE IIEHHOCTH (HU3UIECKON HAYKM KaK MOITHOTO MHCTPYMEHTA MO3HAHMS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHENUIIEN COCTABIISIIOIIEN KYIbTYPHI;

e - pa3BUTHE HAYYHOI JIFOOO3HATENBHOCTH, UHTEPECA K UCCIEOBATEIBCKOUN IS TENHbHOCTH;

e 5) popMupoBaHus KyJbTYpPbl 310POBbSl U IMOLHOHAJIBLHOI0 0JIATONOJIYyYHS:

e - OCO3HAHHE IIEHHOCTHU 0OE€30IMacHOr0 00pa3a *U3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHpE, BaXXHOCTH MpaBWil OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA J0porax, ¢
AIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIOBUSIX;



- cOpMHPOBAHHOCTh HaBbIKAa pe(dIECKCUU, MPU3HAHHE CBOErO IpaBa Ha ONIMOKY U

TAKOI'0 € MpaBa y APYyroro YeJOBeKa;

e 6) TPy10BOr0 BOCIMTAHUA:

e - QAKTMBHOE Yy4yacTHE€ B PEHICHUU TMPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alluu, ropojia, Kpas) TEXHOJOTMYECKOW U  COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIONIUX B TOM YHUCIIEe U (PU3NUECKUX 3HAHUI;

e - HHTEpEC K MPAKTUUECKOMY M3y4YeHUIO nMpodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHEHTalMs Ha MpPUMEHEHUE (DU3NYECKUX 3HAHUU ISl pelIeHus 3ajad B 00JiacTu

OKpY’KaroUIEN Cpe.ibl, INIAHUPOBAHUS MTOCTYNKOB U OLEHKU UX BO3MOXHBIX MOCIEICTBUI
IUIS1 OKPY’KaroUIEN Cpebl;

e - OCO3HaHME rI00aJbHOr0 XapaKkTepa HKOJIOTHYECKUX MPoOIeM U MyTel X pellieHus;

e 8) ajanTanum K M3MEHAIOIUMCS YCJIOBUAM COUMAJIbHON U NPUPOAHOM Cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCUCTBUM IPHU BBHINOJIHEHUH HCCIEIOBAHUN M MPOEKTOB
(du3nuecKoi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM JIPYTHX;

e - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO AEATEIbHOCTD;

e - MOTPeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHUU, B TOM 4uCiIe (POPMYIHPOBATH UIIEH,
TOHSITHSI, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JEPUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 00nacTu Ppusuku;

e - [UNJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

e - CTPEMJICHHME AaHAJIU3UPOBAaTh M BBIABIATH B3aUMOCBSI3UM HPUPOJIBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOMX JEHUCTBHI C YYETOM BIIMSHHUS HAa OKPYKAIOIIYIO CPENy, BO3MOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHs MporpaMMbl 1O (U3HKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOywaromierocs OyayT chOpMUPOBaHBI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAOIIME TTO3HABATEIIbHBIE YHUBEpPCAIbHBIE y4eOHBIE NEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICUCTBUSI, PETYISATUBHBIC YHUBEPCAIbHBIE yUeOHBIC IEHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AedcTBUS:
e BBISBISATH M XapaKTEPHU30BaTh CYIIESCTBEHHBIE TPU3HAKNA OOBEKTOB (SIBJICHUI);
e YCTAaHABIMBATH CYIIECTBCHHBIM TPH3HAK KIACCH(PUKAIMU, OCHOBAHUSA  JUIS
00001IIeHNS 1 CPABHCHUS,
e BBISBIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUYHS B paccMaTpUBaeMbIX (haKTaxX, JTaHHBIX
1 HaOJIFOJICHUSX, OTHOCSIIUXCA K PU3NYECKUM SIBJICHUSIM;



BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBS3H MPH W3YYCHUU (U3NUYECKUX SBICHUN U
MPOIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEIINYHH;
CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelIeHUs y4dyeOHOM (u3nuecKkod 3aaauu
(cpaBHEHHE HECKOJBKMX BAapUMAHTOB pEIICHHUs, BHIOOp Hambosee MOIXOISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbIe ucciieg0BaTeIbCKNE AEMCTBUS .

KCIMOJIB30BATh BOMPOCHI KAK UCCIE0BATEIILCKUI NHCTPYMEHT MMO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIaHY OIbBIT, HECIOXHBIN
bu3HUYeCKUil SKCIIEPUMEHT, HEOOJIBITIIOE HCCle0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIINIO, TOJYUYCHHYIO B XOJIe
UCCIICIOBaHUS WIM YKCIIEPUMEHTA;

CaMOCTOSITEIbHO  (popMynupoBaTh OOOOIIEHUST H BBIBOALI IO pe3yjibTaTaM
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEE pa3BUTHE (PU3MUECKUX TIPOIIECCOB, a
TAaK)K€ BBIJIBUTATh TPEAMNONOKEHUS OO0 WX pPa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTax.

PabGora ¢ undgopmanmeii:

NPUMCHSTh Pa3JIMYHBIC METOJbI, HHCTPYMEHTBHI M 3allPOChl TIPH TOUCKE M OTOOpE
MH(POPMAITIH WU TaHHBIX C YIETOM TPEUIOKCHHON yudeOHOH pU3nUIecKoil 3a1a4m;
aHAIIM3UPOBATh, CUCTEMATH3UPOBATH M  HMHTEPIPETHUPOBATH  HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETTLHO BBEIOMpaTh ONTHUMAIBHYIO (OpMY NpeacTaBiIeHus HHpOpMauu u
WITIOCTPUPOBATh PElIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMH, MHON
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKaTHBHBIE YHUBeEpcaIbHbIE YUeOHbIe 1eificTBUS:

B XOJIe OOCYXJeHHs y4eOHOro marepuana, pe3yJbTaToB Ja0OpaTOpPHBIX PadoT H
NPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKA3bIBaTh
UJeH, HaIleJICHHbIE Ha pEIeHWEe 3a/lauyd W ToAJepKaHue OJarokeaaTelIbHOCTH
OOIICHHS;

COMNOCTABJISITh CBOM CYXKJIECHHS C CYXACHUAMHU JPYTHUX YYaCTHUKOB JUajora,
OoOHapy>KUBATh Pa3INUUE U CXOACTBO IMO3UITUH;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;

myOMUYHO TPEJCTABIATh PE3YNbTaThl  BBIMOJTHEHHOTO  (U3MYECKOTO  OIBITa
(aKCIIepuMEeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WUHIUBUAYAIbHOU PaOOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NIECKON MPOOIEMBI;

MPUHUMATH 1I€JIM COBMECTHOM [E€ATEIIbHOCTH, OPraHU30BbIBATh JEUCTBUS MO €€
JNOCTH)KEHUIO:  paclpenessiTh poju, oO0CyXkaaTh MOpoUecChl UM Pe3yJbTaTbl
COBMECTHOM pab0ThI, 0000111aTh MHEHHUSI HECKOJBKHX JIIOJICH;

BBITIOJIHATh CBOIO YacTh PabOThI, JOCTUTasi KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMU Yi€eHAMU KOMaH/IbI,



OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMI MOPOAYKT MO KPUTEPHSM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryiasitTuBHbIC YHUBepPCaJlbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITh MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOIIUX IS
perieHus: GU3NUEeCKUX 3HAHUIM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJXO0JAaX MPUHATHUS PEHIeHUI (MHIUBUIYaAIbHOE,
MPUHATHE PELIECHUs B TPYIIE, IPUHITHE PEIIEHUN TPYHIIO);

CaMOCTOSITEJILHO COCTaBIIATh QJITOPUTM pEIIEHUs (PU3NYECKOM 3aJaud WU IJlaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIMXCS PEeCypcOB UM COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NIPEAJIaracMble BApUAHTHI PEILICHUI;

JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBI HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh IlaH €€ U3MEHEHNUS;
OOBSACHATh TMPUYUHBI JOCTHXKEHHS (HEIOCTH)KEHHS) pe3yJbTaTOB JAESTEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIESATEIbHOCTh (B TOM 4YHCIE€ B XOJ BBIMOJHEHUS
(¢u3MUecKoro HCCIEAOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
WU3MEHMBIINUXCS CUTYyaIUi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh CceOs Ha MECTO JPYroro 4YelioBeKa B XOJE cClopa WM AUCKYCCHU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYroro;

npu3HaBaTh CBOE MPaBO HAa OMIMOKY MpU pElIeHWH (DU3MYECKUX 3a7ad WU B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATBI

K konity oOydyenust B 7 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOITUXCS YMEHUIA:

WCIIOJIb30BaTh TMOHATHS: (U3MYECKHE M XUMHYECKHE SBIICHUSA, HaOIO/ICHUE,
AKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUS BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
JIBUKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, TMPSIMOJIUHEHHOE), TpaeKTOpus,
paBHOJACHUCTBYIOMIAs cwia, nedopmanus (ynpyras, IiacTHUecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyatrh sBiueHUs (nqudQys3us, TEMIOBOEC JIBMIKEHHWE YACTHUI[ BEIIECTBA,
paBHOMEPHOE IBIKEHUE, HEPABHOMEPHOE IBWIKECHUE, WHEPIHS, B3aUMOCHCTBUE
TEJ, paBHOBECHE TBEPIABIX TEI C 3aKPEIIEHHOW OCBHIO BpallleHHs, Iepeaada
JaBICHUS TBEPIBIMU TEIIaMH, XHUAKOCTSIMH M Ta3amH, arMoc(hepHOe aBlieHUE,
MJIaBaHUE TEJ, TMPEBpAlICHUS MEXaHWYECKOM DJHEPruu) TIO0 OIMUCAHUI0 WX



XApAaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIIMX JTaHHOE
(u3nuecKoe sBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUECHHBIX (PU3UUECKUX SIBICHHUI B OKPYKAIOIIEM MHUPE,
B TOM 4ucCJe (PU3NYECKUE SABJICHUSA B MPUPOJE: MPUMEPHI IBHKEHUS C PA3IMYHBIMU
CKOpPOCTAMU B JXMBOM U HEKHUBOM IIPUPOAE, ACHUCTBUE CUJIBI TPEHUSA B NPUPOIE U
TEXHHUKE, BIMSHUE aTMOC(EpPHOTO JAaBJICHHSI HA KUBOM OpPraHu3M, IUIaBaHHUE phIO,
phIYard B Telie YeI0BeKa, PU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISTH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PU3HUECKUX SIBJICHUI;

ONKCHIBATh M3YYECHHBIE CBOMCTBA T€l W (U3MYECKHE SBJIEHUS, MHCIOIb3Ys
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Tena, CHIIA
TpeHusl, AaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tra3a), BBITAIKUBAIOIIAs CHIIA,
MexaHuueckass paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQULIHEHT
MOJIE3HOTO JIEWCTBUS MEXaHU3MOB, KUHETUYECKAsl M TOTEHLIUAJIbHAS SHEPIHUsl), PU
OMHMCAHHUM MPABUIILHO TPAKTOBATh (PU3HMUECKUN CMBICI MCIOJIb3YEMbIX BEJIMYUH, UX
o0O3HaueHUsT U €IUHUIBI (U3UYECKUX  BEJIMYMUH, HAXOAUTh  (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO0 BEJIUYHMHY C JAPYTMMU BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHHUS U IPOLECCHI, HCMOJb3Ys
npaBuja CI0KEHUs cui (BOOJIb OAHOM IpsMOK), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (0JI0Ka), «30J0TO€ MPAaBHIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW DHHEPruHM, NIpPU OSTOM JaBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMTUCHIBATH €I0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (DU3MUECKUEe SIBJICHUS, MPOILIECCHl M CBOWMCTBA TeN, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyallMii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHHE U3 1—2 JOTHYECKUX MIAroB C
ornopoit Ha 1—2 M3YYEHHBIX CBOWCTBA (YM3UUYECKUX SBICHHM, (PU3MYECKHX 3aKOHA
WU 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3aaud B 1—2 JEHCTBUS, HCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKUE BEIUUYUHBI B (POPMYIIBI U
IIPOBOJUTH Pacy€Thl, HAXOJNUTh CIPABOYHBIE JAaHHBIC, HEOOXOAUMBIE IS PELICHUS
3a]1a4, OIICHUBATh PEATUCTUYHOCTD MOJYUeHHON (PU3NUECKON BETUYMHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh NPHU IMOMOIIM (PU3HYECKHUX
METOZ0OB, B OIMCAHMM HCCIEIOBAHUS BBIACIATH IPOBEPAEMOE IPEAIIOIOKEHHE
(rumoTe3y), pasnuyaTh M WHTEPHIPETHPOBATH IOJYYEHHBI PE3yNbTAT, HAXOJUTh
OLIMOKH B XOJI€ OTbITA, JIeJaTh BEIBOJIBI 110 €T0 PE3ybTaTaMm;

IPOBOJUTH OMNBITHI O HAOMIOACHUIO (U3NYECKUX SBICHUA WM (DU3HMYECKUX
CBOICTB TeJ: (OPMYIHPOBATH MPOBEPSAEMbIE MPEAIOJIOKEHHS, COOMPATh YCTAHOBKY
U3 MPEUIOKEHHOr0 OO0OpYNOBAaHMS, 3alMCHIBATh XOJ OIbITAa U (OPMYJIUPOBATH
BBIBOJIBI;



BBINIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHMS, BpEMEHH, MAcChl Tea, 00bEMa, CUITbI U
TEMIIEPaTyphl C UCIOIb30BAHUEM AHAJIOIOBBIX U HU(POBBIX NPUOOPOB, 3AMKUCHIBATH
MOKa3aHMs NPUOOPOB € YUETOM 3aJJaHHOM aOCOTIOTHOM MOrPEIIHOCTH U3MEPEHUH;
MPOBOJIUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJHOM (hU3UUYECKOU BETUUUHBI OT JPYroH ¢
UCIIOJIb30BAaHUEM  MPAMBIX  M3MEPEHUH  (3aBUCHUMOCTM NYTHU  PABHOMEPHO
JIBIKYIIETOCS TeIa OT BPEMEHU JIBUKEHUS TENa, CUIIBI TPEHUS CKOJIBXKEHHS OT Beca
TeNa, KauecTBa 0OpabOTKM MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTU CUJIbI TPEHHS OT
IUIOIIAIN CONPUKOCHOBEHHUSI TEN, CWJIbl YINPYTOCTH OT YIJIWHEHUS IPYKUHBI,
BBITAIKUBAIOIIEH CHJIBI OT O0OBbEMA MOrpYXKEHHOM YacTH Tena M OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTU Tejla, OT TJIyOMHBI, HA KOTOPYIO
HOTPY>KEHO TEeJOo, YCIOBUM IJIaBaHUs TeJ, YCIOBUN paBHOBECHUs pblyara u OJIOKOB),
y4acTBOBAaTh B IUIAHUPOBAHUU YYEOHOIO HCCIEIOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITMOJHATh U3MEPEHHUSI, CIIeys MPEJIO)KEHHOMY IIaHy, (MKCUPOBATh PE3ylabTaThl
NOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

NPOBOANTH KOCBEHHBbIE U3MEpEHHUs (U3MUYECKUX BETUYMH (TJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrO Teja, CUila TPEHUs CKOJIBXEHHUs, JaBJIICHUE BO31yXa,
BBITAIKMBAIOIIAsl CWJIA, JEUCTBYIOIIas Ha MOTPYKEHHOE B KUAKOCTh TEINO,
K03 (HUIMEHT TOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKIIMM: TIPU BBINOJHEHUU HU3MEPEHHM coOupaTh 3KCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUCHUE NCKOMOW BEJINYMHBI,

coONIoaTh TMpaBuUiia TEXHUKU OE€30MacHOCTH TMpu padore ¢ JabopaTOpHBIM
000pyAOBaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phIYar, MOABUKHBIN
Y HETIOJIBMKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPHUHIUIBI JTEUCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HAa HUX OMHUCAHWS (B TOM YHCJIE: MOJAIIUIMHUKHU, YCTPOWUCTBO
BOJOIIPOBOJA, TUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, IMOPLIHEBOM HACOC,
apeoMeTp), UCIIONIb3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKUX SIBICHUN U HEOOXOAMMBIE
¢u3nyeckue 3aKOHbl ¥ 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHl (HAXOAUTh HH(OpPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
UCIOJb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEIHEBHOW >KU3HU Ui OOECreueHUs
Oe3omacHOCTH TpU OOpalleHud ¢ NpuOOpaMH M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpPAHEHHUSI 370pOBbS M COONIOACHHS HOPM 3KOJIOTMYECKOIO IOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIATh OTOOp MCTOYHHMKOB HMH(popMauuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alpoOCOM, HAa OCHOBE HMMEKOUIMXCA 3HAHHUU U MYTEM
CpPaBHEHHMSI PA3JIMUHBIX HMCTOYHUKOB BBIICNSATH HHPOPMAINIO, KOTOpAsl SBISETCA
MPOTUBOPEUNBOUN MIIM MOKET ObITh HEJJOCTOBEPHOM;

UCIIOJb30BaTh MPU  BHIOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy (PU3NYECKOrO COAEp)KaHUs, CIPAaBOYHBIE MaTEpUalbl, PECYpChbl CETU



WuTtepHer, BnaaeTb MNpuéMaMHM KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaIU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3
MCTOYHUKOB HH(pOpMaMK (U3UUYECKOTO COAEpkKAaHUSA, B TOM 4YHUCIE MNYOIMYHO
JeNaTh KpaTKUe COOOIIEHHs O pe3yJbTaTaX NIPOEKTOB WM YUEOHBIX UCCIEI0BAHUM,
IIpY 3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIMA ammapar Kypca
(u3HKH, COMPOBOKIATH BBICTYIJIEHUE MTPE3EHTALUEH;

MIPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB U UCCIIEOBAHUMN paclpeiensTh 0053aHHOCTU
B IPYIINE B COOTBETCTBUU C MOCTaBICHHBIMM 3aJladyaMU, CJIEIUTh 32 BBIIOJHEHUEM
IUIaHa JEWCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJAJ B JI€ATEIbHOCTH
IpyHIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, YUYUTHIBasi MHEHUE
OKPY>KaOIlHUX.

K koniy oOyuyenust B 8 kiacce rnpeMeTHbIE pe3yibTaThl HA 6230BOM YPOBHE JTOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

UCITIOJIH30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KCHHE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIC Tena,
HACBHIIICHHBI M HEHACHIIEHHBIH Tap, BIAKHOCTH BO3AyXa, TeMIIepaTypa,
BHYTPEHHSISI SHEPIHusi, TETUIOBOW JBUTATENb, DJIEMEHTAPHBIN JJICKTPUYECKUN 3apsl,
ANIEKTPUUYECKOE TI0JIe, MPOBOJHUKU M JTUAJIEKTPUKH, TIOCTOSHHBIN SJIEKTPUUCCKUN
TOK, MarHUTHOE TIOJIE;

pasznuyarh sBJICHUS (TEIUIOBOE pacIIMpeHHe M C)KaThe, Teruionepeaaya, TerioBOe
paBHOBECHE, CMauMBaHHE, KaNWULSIPHbIE SBJICHUS, HWCIApEHUE, KOHJEHCAlHUs,
IUTaBJICHHE,  KpucTayuiu3anus  (OTBeplEBaHHE),  KHUIEHHE,  Tervlonepeaadya
(TEeTIONMPOBOAHOCTD, KOHBEKIIMSI, U3TyUEHUE), FICKTPHU3aAIUs TeJl, B3aUMOICUCTBHIE
3apsAIOB, JAEUCTBHS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aHMMOJICHCTBUE
MarHuToOB, ACHCTBHE MAarHUTHOTO TOJIS HA TIPOBOAHHUK C TOKOM, DJIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONUCAHWIO WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM MUPE,
B TOM 4YmHcle (u3udecKkue SIBICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSKEHUE U
KalWUIApHbIE SBJICHUS B NPUPOJE, KpPUCTALIBI B npupone, uznydenue CoiHua,
3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHME POCHI, TYMaHa, UHES, CHETa,
ANIEKTPUUECKHUE SBICHHUS B atMocdepe, SICKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJyie 3eMJIH, Jpeid MOII0COB, POJIb MAarHWTHOTO TOJIS JUIS JKU3HH Ha
3emuie, OJSIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUIECCKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKHN) (PU3HUECKHUX SBIICHHM;

ONMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (UBMUYECKHE SBICHUS, HWCIIOIb3YS
dusnueckre BeIUYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIIOTHI,
yAelbHasi TEMJIOEMKOCTh BEIIECTBA, YJelibHAas TEIUIoTa IUJIABJICHUS, YJeIbHas
TEIJIOTa MapooOpa3oBaHMsl, yiAelbHAsA TEMJIOTa CrOpaHUsl TOIUIMBA, KO3(PQUIIMEHT
MOJIE3HOT0 JCHCTBUSI TEIUIOBOM MAIIWHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
ANEKTPUUYECKUI 3apsii, cuja TOKa, DJIEKTPUUYECKOE HAMNpPsHKEHUE, COMPOTUBIICHUE



MPOBOJHUKA, VYAEIbHOE CONPOTHUBIECHHE BeElleCTBa, pabdoTa M  MOUIHOCTb
ANIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUILHO TPAKTOBATh (U3MUCCKUI CMBICIT
WCITOJIb3yEeMBIX BEIMYHMH, 0003HAUYCHHSI ¥ € TMHUIIBI (DU3MYECKUX BEIIMUNH, HAXOUTh
(OpMyIIBI, CBSI3BIBAIONINEC TAHHYIO (PU3UUECKYIO0 BETUUYUHY C IPYTUMH BEITUYHMHAMM,
CTpOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUIECKUX BEITMYHH,
XapaKTepU30BaTh CBOMCTBa Tel, (PU3UUECKUE SIBJICHHUS U TPOILIECCHI, UCIOIB3YS
OCHOBHBIE€ TOJIOKEHHUSI MOJEKYISIPHO-KUHETHYECKON TEOPUH CTPOCHHUSI BEIIECTBA,
MPUHIIMIT CYNEPNO3UIIUA TIOJIeH (HAa Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma Juisl ydacTka uenu, 3akoH J[xoyns—JleHna, 3aKkoH coxpaHeHUs
SHEPIuH, MPU TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aMKCHIBATH €0
MaTeMaTHYE€CKOE BhIPaKEHUE;

OOBSICHATh (DU3UYECKUE TPOIIECChl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyanun MIPAKTUKOOPHUCHTHPOBAHHOTO XapakTepa: BBISIBJISTH
NPUYUHHOCIICICTBCHHBIC CBSI3U, CTPOUTHh OOBSCHEHHE M3 |—2 JIOTMYECKUX IIIaroB C
ormopoi Ha 1—2 M3ydYeHHBIX CBOMCTBA (DPM3UYCCKUX SBJICHUN, (PU3NYCCKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIe 3adaud B 2—3 JCHCTBUSA, HWCIIONB3YS 3aKOHBI WU (POPMYIIBI,
CBs3bIBAKOIINE (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHajgu3a YCJIOBHUS 3aJaud
3aIKMCHIBATh KPATKOE YCIOBHUE, BBISBIISATH HEJIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H,
BBIOMpATH 3aKOHBI U (HOPMYJITBI, HEOOXOAUMBIE NIJIsl €€ PEeIIeHHUs, POBOIUTH PACUETHI
U CpaBHUBATh IMOJIYYCHHOE 3HAaYeHUE (PU3NYECKON BEIUYMHBI C HM3BECTHBIMU
JTaHHBIMH;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIN (U3HUECKUX
METOJIOB, HCIOJIb3ysd  OINUCAaHWE  HUCCJIEJAOBAaHMS, BBIACIATH  MPOBEPSEMOE
MPENIOJIOKEHUE, OLIEHWBATh MPABUIBHOCTh TOPSIKA MPOBEACHHS HCCIEIOBAHUS,
JIeNaTh BHIBOIBI;

IPOBOJIUTH ONBITHI IO HAOMIONCHHUIO (U3WYECKUX SBICHUH WIH (DU3NIESCKUX
CBOMCTB Ten (KamWwUISIpHBbIE SBJICHUS, 3aBHUCHUMOCTH JaBIICHHUS BO3AyXa OT €ro
o0BéMa, TeMmmeparypbl, CKOPOCTH IIpollecca OCThIBAaHUS M HArpeBaHUs MpuU
M3JIy4YEHUU OT 1BETa u3ydaromend (MOrIomawIle) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUSI BOJBI OT TEMIEPATyphl KUJIKOCTH M IUIOMAAM €€ TIOBEPXHOCTH,
AIEKTpU3AIMS TET U B3aUMOJCHCTBUE DIICKTPUUYECKHUX 3aps0B, B3aUMOCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJM3allusi MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHWTOB,
JICUCTBUSI MAarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHWTA,
CBOMCTBA DJEKTPOJIBUTATENS TMOCTOSHHOTO TOKa): (HhOPMYIUPOBATH MPOBEPSECMBIC
MPEANOIOXKEH!s, COOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYyIOBaHUSA,
OTHMCHIBATDH XOJI OTBITA U (HOPMYTUPOBATH BHIBO/IHI,

BBITIONIHATD TPSIMBIE HW3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIBHOW BIAXKHOCTH
BO3/lyXa, CHUJIBI TOKA, HAMPSOHKEHUS C HWCIOJIb30BAHUEM aHAJIOTOBBIX NPHOOPOB H
JaTYNKOB (HU3MYECKUX BEIWYHMH, CPABHHBATh PE3YNIbTATHl M3MEPEHHHA C y4ETOM
3a/1aHHOM aOCOJIFOTHOU MOTPEIIHOCTH;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT IPYToil ¢
WCIIOJIb30BaHUEM MPSIMBIX MU3MEPEHUHN (3aBUCUMOCTH COMPOTUBIICHUSI MPOBOJHUKA
OT €ro JJIMHBI, IUIOMIAAY TIOMEPEYHOTO CEYEHUsS W YACIBHOIO COIMPOTUBIICHUSA
BEIIIECTBA MPOBOJIHUKA, CHJIBI TOKA, HAYLIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS HA
IIPOBOJTHUKE, MCCIIEIOBAHUE IIOCIENOBATENBHOTO M IAPAJUIEIIBHOTO COEIUHEHUN
MIPOBOJIHMKOB): TUIAHUPOBATh HCCIICIOBAHUE, COOUpPATh YCTAHOBKY M BBHITIOJHSTH
WU3MEPEHUs, Cleys MPEeI0KEHHOMY TIIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJTYyUYSHHOU
3aBUCUMOCTU B BHUJE TaOiul W rpaduKoOB, JelaTh BBIBOJBI IO pe3yJbTaTaM
WCCJIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIC M3MEPECHUS (PU3MUeCKuX BeIUYUH (ylelbHAasI TEII0EMKOCTh
BEI[ECTBA, COIMPOTHUBJICHUE IPOBOJHUKA, paboTa W MOIIHOCTh 3JIEKTPUUECKOTO
TOKA): TJIAHUPOBATh U3MEPEHUS, COOUPATH IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEYs
NPEJI0)KEHHON UHCTPYKIIMU, U BBIYUCIISITH 3HAYCHUE BEJIMUUHBI;

coON0aTh MpaBWJa TEXHUKU O€30MacHOCTH IMpu pabore ¢ JabopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS HW3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPOM HAa MUX OMHUCaHUA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMrepMeTp, BOJBTMETP, CUETUUK DIECKTPUUECKOM
SHEPIUH, DJICKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTEIbHBIC JJICKTPONPUOOPHI
(mpuMepsl), IEKTPUYECKUE TPEIOXPAHUTENH, DJIECKTPOMATHUT, DJIEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKa), MCIOJB3Yys 3HAHUA O CBOWCTBAX (DU3MYECKUX SIBICHUA U
HeoOX0oIuMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUUYECKUE YCTPOMCTBA M M3MEPHUTENIbHBIE MPUOOPHI 110
CXeMaM M CXEMAaTHUYHbIM pHCYHKaM (KHJIKOCTHBI TepMOMETp, TepMOc,
IICUXPOMETP, TUIPOMETP, JABUTaTellb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBIIATh CXEMbl JJIEKTPUUYECKUX LENed C MOCIeI0BATEIbHBIM U
napajuleIbHBIM ~ COSMHEHUEM JJIEMEHTOB, pa3inyas YCJIOBHbIE O0O03HAYCHUS
3JIEMEHTOB AJIEKTPUUYECKUX LEIIEH;

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWH(MOPMAIMI0O O TMpUMEPAX) MTPAKTUYECKOTO
WCIIOJIb30BaHUSl (PU3MYECKUX 3HAHWN B TOBCEIHEBHOW >KM3HU JUIsl OoOecreueHHs
0e3omacHOCTH TPH OOpalleHud ¢ TpUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 370pPOBbS M COONIOACHHUS HOPM DKOJIOTMYECKOTO TIOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TIOMCK WHGOpManuu (PU3NUECKOro cojepkanus B MHTepHere, Ha
OCHOB€ HMMEIOIIMXCS 3HAHUM U IYTEM CPABHEHHS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIJICATh MH(OpPMALIUIO, KOTOpas SIBIAETCS MPOTUBOPEYMBOM WM MOXKET ObITh
HEJ0CTOBEPHOM;

UCIOJb30BaTh MPU  BHIMOJIHEHUM Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOro COJIepXaHWs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WNutepuer, BnageTh MNpuUEéMaMH KOHCIIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHuUs
WH(pOPMALIMK U3 OJTHOW 3HAKOBOM CUCTEMBI B APYTYIO;



co3faBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHUA, 00o0uas
MH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DU3UUECKOTO COJAEPKAHUS, B TOM YHUCIIE
nyOJUYHO MPEACTaBIATh PE3YNbTaTbl MPOEKTHOM WM  HMCCIEN0BAaTEIbCKON
NEATENIBHOCTH, IIPU OTOM TIPAMOTHO MCIIOJIb30BAaTh M3YYEHHBIM MOHATUWHBIN
anmnapar Kypca (U3HKH, COMPOBOXK/IAaTh BHICTYINIEHUE MTPE3EHTALUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBaHUN (DU3MUYECKUX MPOLECCOB
pacnpenensiTh 00513aHHOCTH B TPYIIE B COOTBETCTBUU C NIOCTABJICHHBIMU 3a1a4aMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA JEUCTBUA M KOPPEKTUPOBATH €ro, aJ€KBATHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJA B JEATEIbHOCTb TPYIIbI, BbICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSBIISiS FTOTOBHOCTh pa3periaTb KOHQIUKTHI.

K koHiy oOydyenus B 9 kiacce rnpeamMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUA:

UCIIOJIB30BaTh TMOHATHS: CHCTEeMa OTCuéTa, MaTepuaibHasi TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHWYEeCKOro  JBWXeHus,  jAedopmanus  (ynopyras,
IUIACTUYECKAsl), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOpPEHUE, HEBECOMOCTh U
NEePErpy3KH, IIEHTP THKECTH, aOCOTIOTHO TBEPAOE TENO, IEHTP TSIKECTU TBEPOTO
TeJla, paBHOBECHE, MEXaHWYECKHE KoJieOaHWs W BOJHBI, 3BYK, WH(]pa3ByKk u
yIBTPa3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IIKaja J3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JaTbHO30PKOCTh, CHEKTPHI UCIYCKAHWS U IOTJIOMICHHS, aibda,
0eTa- U raMMa-u3Iy4eHus, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh SIBICHUsS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE NBHKEHUE,
PaBHOYCKOPEHHOE  TPSIMOJIMHEWHOE JBWXKEHHE, CBOOOAHOE TMaJeHuEe  Tell,
pPaBHOMEPHOE JBIIKEHUE II0 OKPYXHOCTH, B3aUMOJECHCTBUE TeEJ, PpPEaKTHUBHOE
JIBUKEHUE, KoleOaTenpHOe ABMKEHHUE (3aTyXarollue M BBIHYXKICHHBIE KOJIeOaHus),
pPE30HAHC,  BOJIHOBOE  JBWKEHHE,  OTpPaXEHUE  3BYyKa,  MPAMOJIUHEHHOE
pacnpocTpaHeHHe, OTpaK€HHWEe U TMPEJOMIICHHE CBEeTa, II0JHOE€ BHYTpPEHHEE
OTpakKeHHE CBETA, pa3lioKeHHe Oeoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAIbHBIX
[[BETOB, JIUCIIEPCUSI CBETa, €CTECTBEHHAs pPaJAMOAKTHBHOCTb, BO3HUKHOBEHHE
JUHENYATOr0 CIEKTpa M3JIy4YeHHUs) MO0 OMHCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3UUYECKUX SBICHUN B OKPYKAIOIIEM MHUPE
(B ToM uucie (u3MYeCKue SIBJICHUS B MPUPOJE: MPUINBHI U OTIUBBI, JIBUKCHUE
miaHeT CoOJHEYHOM CHUCTEMBI, PEAaKTUBHOE JBHKEHUE JKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB >KUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[yHAMH,
9X0, IIBE€Ta TeJ, ONTHUYECKUE SIBJICHUA B MPUPOAE, OUOIOTMYECKOE JEHCTBUE
BUJIUMOTO, YJIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO W3JTy4Y€HUH, €CTECTBEHHBIN
PaaMOaKTUBHBIN (POH, KOCMHUYECKUE JTY4YH, PaJIMOAKTUBHOE U3JTyUYECHHE MPUPOIHBIX
MUHEPAJIOB, JCHCTBHE PaJMOAKTHUBHBIX HM3ITyYEHU HA OpraHMW3M YeEJIOBEKa), MpH
ATOM MEPEBOJUTHh MPAKTHUUECKYIO0 3aJauyy B Yy4eOHYIO, BBIACISTH CYIICCTBEHHbBIC
CBOMCTBa (MpU3HAKK) PU3HUECKUX SBJICHUM;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, HCIOIb3Ys
du3ndeckue BEIMYMHBI  (CpelHSIi W MIHOBEHHAass CKOpPOCTh Teja IMpHu



HEPaBHOMEPHOM JBM)XCHHH, YCKOPEHHUE, MEepeMeIeHUe, MyTh, yIJIOBas CKOPOCTH,
CHUJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHHE CBOOOIHOTO MaIeHus, BEC
Tella, WMIyJAbC TeNa, HMIIYJIbC CHJIBI, MEXaHW4yeckas paboTa W MOIIHOCTS,
NOTEHI[MANIbHAS ~ DHEPrus Tela, MOJHATOrO0 HAaJ  TOBEPXHOCTHIO  3EMIIH,
MOTEHI[MAIbHAS DSHEPTusl CXKATOW NPYXKHUHBI, KHHETHUYECKas OSHEPrus, MOoJHas
MEXaHWYeCKasi YHEPIusi, MEPHOJ U YacToTa KoieOaHWi, JUIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTeNlb MPEIOMIICHHUS CPEAbl), MPHU
ONMCAaHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIMYHH,
o0O3HaueHusT U €IUHULBl (U3UYECKUX  BEJIMYMH, HAXOAUTb  (OPMYIIHI,
CBSI3BIBAIOIINE JTaHHYIO (PU3UYECKYI0 BEIWYMHY C APYTMMHU BEIMYHMHAMHU, CTPOUTH
rpadyKy U3yYCHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepHu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS W TIPOIECCHI, HCIOIB3YS
3aKOH COXpPaHEHHsI DHEpPrHH, 3aKOH BCEMHUPHOTO  TATOTEHUS, MPHHIIUII
CYNEPTO3HUIIUNA CUJI, IPUHIIUN OTHOCUTENBbHOCTH [ anmues, 3akoHbl HproTOHA, 3aKOH
COXpaHEHHUS HWMITYyJIbCa, 3aKOHBI OTPAXEHHUS W TPEIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsAI0OBOTO M MAcCCOBOTO YHUCEN TPHU SICPHBIX PEaAKIHAX, MPH ITOM
JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3allUCBIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHUE;

OOBSCHATH (PU3MUYECKUE TPOIECCH M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluld  MPAaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpOil Ha
2—-3 W3y4YEHHBIX CBOWCTBA (PU3UYECKUX SABJICHUN, (UIUUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTE;

pemiath pacy€THble 3a7aud (omuparoluecs Ha cHCTeMy U3 2-3 ypaBHEHHUN),
UCTIOJNIb3YS 3aKOHBI M (POPMYIIBI, CBA3BIBAIONME (DU3UUECKUE BETUYMHBI: HA OCHOBE
aHanM3a yCIOBUS 3a/lauyd 3alKChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTAIOIINE
WM W30BITOYHBIC JIaHHBIC, BBIOMpPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIC IS
pElIeHHs, MPOBOAUTH pPACUY€Thl M OIEHUBATh PEATMCTUYHOCTH TOTYyYEHHOTO
3HaueHUs (PU3NIECKON BEIHUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HpU MOMOIIM (PUIUUECKUX
METOJIOB,  HCIOJIb3Yysl ~ ONHCAHUE  HCCIENOBaHUS, BBIACIATH  MPOBEPIEMOE
NPEIONI0KEHNE, OLEHUBATh MPABUIBHOCTh MOpsAKA MPOBENEHUS HCCIIEJOBAHMUA,
JIeaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OTIBITOB;
IPOBOJUTH OMNBITHI O HAOMIOACHUIO (U3NYECKUX SBICHUA WM (DU3HYECKUX
CBOMCTB TeJ (M3y4yeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs IHEPIHH,
3aBHCHMOCTh TMeEpHoAa KoyieOaHUl NPY)KMHHOTO MasTHHKAa OT MAacChl Ipy3a U
KECTKOCTH TIPYKUHBI W HE3aBUCUMOCTH OT aMIUIMTYIbl MalbIX KOJIeOaHMiA,
NPSIMOJIMHEMHOE paclpOCTpAaHEHHE CBETa, pa3joXKeHHe Oenoro cBera B CHEKTD,
M3y4YEeHNE CBOWCTB HM300pakeHHS B IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHUs
npeaMeTa B cCOOMparonieii JuH3e, HaOMI0IeHNE CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB
M3IIYYEHUs): CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py10OBaHMs, ONUCHIBATH XOJ OIBITA U €T0 PE3yNbTaThl, (OPMYIHPOBATH BHIBOJBI;



MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeess CpenHee
3HAUEHUE H3MEpPSIEeMOW BeIMYUHBbI ((POKYCHOE pacCTOSHHME COOMpAIOIIEH JIMH3BI),
000CHOBBIBATh BBIOOP CIIOCOOa M3MEPEHUS (M3MEPUTEIIBHOTO MPUOOopa);

MIPOBOJUTH UCCJEI0BAHUE 3aBUCUMOCTEN (DU3UUECKUX BEJIMYUH C MCIOJb30BAHHEM
NpSIMBIX U3MEPEHUN (3aBUCUMOCTh NTYyTH OT BpPEMEHU IMPU PABHOYCKOPEHHOM
IBMKEHUU O€3 HavyaJlbHOM CKOpOCTH, NepHoja KoieOaHWd MaTeMaTUuYecKOro
MasiTHUKA OT JIMHBI HUTH, 3aBUCUMOCTHU yTJIa OTPAXKEHUSI CBETa OT YIJia MaJICHUs U
yria  NOpeJoMJIeHHs  OT  yrjla  MaJeHusl):  IUIAaHUPOBaTh  MCCJEJI0BaHHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATh pe3yJbTaThl MOJYyYEHHOH
3aBUCUMOCTU (PU3UYECKUX BEJIUYUH B BHUJIC TAOIHI] U TPaUKOB, JI€TIaTh BHIBOJBI 110
pe3ysbTaTaM HCCIIeIOBaHUS;

IPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3NUECKUX BEJIMYHUH (CpPEIHSSI CKOPOCTh H
YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, >XECTKOCTh MPYKUHBI, KOADPUIIUECHT TPEHUS CKOJIBKEHUS, MEXaHUUeCcKast
pabota ¥ MONIHOCTb, 4YacTOoTa U TMEpUOJ KoJieOaHUN MaTeMaTHYecKoro u
NPY>KUHHOTO MasiTHUKOB, ONTHYECKas CUJIa COOMparoield JUH3bI, PaguOaKTHBHBIN
¢oH): TUIaHUPOBATH H3MEPEHHs, COOMPATh SKCIEPUMEHTAJIBbHYIO YCTAaHOBKY H
BBITIOJIHSITh U3MEPEHUS, CIIeys MPEJIOKCHHON MHCTPYKIIUU, BBIYUCIISATh 3HAYCHUE
BEJIMYMHBl M aAHAJIU3UPOBATh IMOJYYEHHBIE pE3yJbTaThl € YYETOM 3aJlaHHOMN
MOTPEIIHOCTH U3MEPEHU;

coONI0aTh TMpaBWia TEXHUKU O€30MaCHOCTH IMpu pabore ¢ JTabopaTOPHBIM
000pyaOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YUYEHHBIX (DPU3UYECKUX MOJENeil: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJNO, TOYCUHBIH HMCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A,
TUTAaHEeTapHask MOJICNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SIAPa;

XapaKTepu30BaTh NPHUHIUIBI JTEUCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOW Ha WX ONUCAaHUA (B TOM 4YHCIE: CIOUIOMETP, IATYUKHU
MOJIOKEHUSI, PACCTOSHHMSI M YCKOPEHHS, pakeTa, »53XOJIOT, OYKH, TIEPHUCKOII,
doToamnmapar, ONTUYECKHE CBETOBOJABI, CIIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), ucnonp3ys 3HaHUSA O CBOWCTBAaX (PM3MYECKUX SBICHUNU U HEOOXOIUMBIE
¢u3nyeckue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTUYHBIE PHUCYHKH W3YYEHHBIX TEXHUUYECKHUX
YCTPOWCTB, HW3MEPUTEIBHBIX NTPHOOPOB M TEXHOJOTHYECKUX TIPOIECCOB TMPHU
pelieHnd Yy4eOHO-NIPAKTUYECKUX 33Jay, ONTHYECKHUE CXEMbl [JIsi IOCTPOCHUS
M300paKEHUH B IIOCKOM 3€pKajie U COOUpArOIIeH JINH3E;

MPUBOJIUTH TPUMEPHI (HAXOAWUTh HWH(OpPMAIMI0O O MpUMEPax) MPAKTUIECKOTO
WCIIOIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEJHEBHOW KU3HM sl OOecrieyeHus
0e30macHOCTH TPHU OOpaIleHnd ¢ TPUOOpaMH M TEXHHUYECKUMHU yCTPOMCTBAMH,
COXpPAHEHHUSI 370pOBbS M COOJIOAECHHS HOPM DSKOJIOTMYECKOIO TIOBEIACHUS B
OKPY’KAIOIIEH CpeaE;

OCYHIECTBIIATh MOUCK HUHPopMaluu ¢dusznyeckoro conaepxkanus B HWHTepHere,
CaMOCTOSITEIbHO (POPMYIUPYsS] MOUCKOBBIA 3alpoC, HAXOAUTh MYTH OIpeIeiIeHUs



JIOCTOBEPHOCTH TOJY4eHHON HWH(OpMalMM HAa OCHOBE HWMEIOIIUXCS 3HAHUU U
JOTIOJIHATEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU  BBINOJHEHUH YYEOHBIX 3aJaHU  HAYYHO-TIOMYJSPHYIO
JTUTEPaTypy (PU3NYECKOrO COAEp)KaHUs, CIPAaBOYHBIE MaTepUajbl, PECypChbl CETU
WuTtepHer, BnaaeTh MNpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOUIEHUS Ha OCHOBE
uH(pOpMAIMM U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOIO COAEpk aHUs, MyOIMYHO
[IPEACTABIATh PE3YAbTAThl IPOCKTHON HUIIA UCCIIEA0BATEIBCKOU NESATEIBHOCTH, IIPU
3TOM TPAMOTHO MCHOJIb30BaTh W3YYEHHBIM MOHATUHHBIMA anmapar u3y4yaeMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAlMEe ¢ y4éToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

1.1 dusuka - HayKa 0 IPUPOAE 2 bubmorera [IOK
' yKa 0 pUpOZ https://m.edso0.ru/7f416194
1.2 Ddusnueckie BETHUHHBI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 E 2 1
CT€CTBEHHOHAYYHBIH METO,] IIO3HAHMSI httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. [lepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BellleCTBA

2.1 CtpoeHue BelllecTBa 1 bubmmorexa TTOK
' P Hl https://m.edso0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Eubmorexa ITOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.2 n 4 1
HEPHIL, Maced, HAOTHOCTH https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Paznen 4. /laBjienue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 S
Alapretiite xukocTH https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE JaBIeHie 6 https://m.eds00.ru/7f416194
44 JlelicTBUE JKUJIKOCTH M Ta3a HAa MOTPYKEHHOE 5 5 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3pen S. PaGora 1 MOIIHOCTB. JHEprus
bu6moreka [IOK
5.1 Pa6 3 1
aboTa 1 MOIIHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTHIE MEXAHHIMEL https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 M 4 1 1
CXaHeciad SHeprid https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KJIACC
KoanuecrBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jiejioB U TeM undposbie
Ne i/ P Konrtpoubnbie | IlpakTnueckue (mupp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI

pecypcbl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Paznen 1. TenyioBbIE ABJIEHUS

11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorera [JOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECChl > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznen 2. DiekTpuyeckne 4 MATHUTHbIE SIBJIEHUSI
91 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubnuotexa [JOK
' U UX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN AMEKTpUUYECKHI TOK 20 2 7 Bubamorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 C) 4
TICKTPOMATHHTHAT HHAYIHAHA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3ejioB ¥ TeM nudpoBbIe
Ne i/mn P Konrpoabusie | IIpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
Paznen 1. Mexannyeckue siBJeHUs
11 MexaHu4ecKoe ABUKEHUE U CIIOCOOBI €To 10 1 bubmuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmnoreka [IOK

1.3 3 10
AKOHET COXpAHEHIA https://m. edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Paznen 2. MexaHn4ecKHe KOJI€0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7
CXAMHHCCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M .3 8
CXAHHICCKHE BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paspgen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bu6moreka [IOK
4.1 3 6
AKOHb! PACHPOCTPAHCHIA CBETa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6
HH3BLT OIITHHECKHE PHOOPST https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P o 3
ASOACHHE DEIIOTO CBeTa B CLCKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pnen 5. KBaHTOBLIC SIBJICHUS
51 Hcnyckanue 1 NOrjIoleHue CBETa aTOMOM 4 bubmnorexa [JOK
' Y IlI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6
TPOCHHE aTOMHOTO s1pa https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuuu 7 bubmnorexa [IOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

17

Pa3nea 6. IloBTopuTtebHO-0000 a0 1M MOYJIb

[ToBTOpEeHue u 06001IEHNE CONEpHKAHUS

6.1
Kypca ¢u3uku 3a 7-9 kiacc

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KoaunyecTBo uacoB

Ne

w/n Tema ypoka

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara

JJIeKTPOHHbIE
uudposbie

u3ydeHusi | oOpa3zoBaTeibHbIE

pecypchl

1 ®du3uka — HayKka o npupoje. ABiaeHus
npupoabl. dusnueckue sBICHUS

2 MeXaHI/I‘ICCKI/IC, TEIIJIOBBIC, JICKTPUUCCKUC,
MardiuTHBIC, CBETOBLIC, 3BYKOBBIC SABJICHUSA

3 dusndeckue BEIMYNHBI U UX HN3MEPCHUC

VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpAa U JaT4yuKa TeMIeparyps”

Kak ¢uzuka u apyrue ecrecTBeHHbIE HAyKH
5 n3y4aroT npupoay. EcrecTBeHHOHay4HBIH
MeTo[ no3HaHus. Onucanue Gpu3nyeckux
SIBJICHUH C IIOMOILBIO MOJENEN

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTessl:
6 JAJIBHOCTB MOJIETA IIapUKa, ITyHIEHHOTO
TOPU30HTAJIBHO, TEM O0JIbLIe, YeM OOoJIblIIe
BbICOTA ITycKa"



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMNbIThI, JOKA3bIBAIOIINE

bu6mmoreka [IOK

7
JUCKPETHOE CTPOEHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 I bu6mmoreka [{OK
BID)KEHHE YaCTHUIl BEIIECTBA
tset https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OnbIThI 0 HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS Fa30B)»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBs3b MEX Iy CBOMCTBAMU BEILIECTB B
11 pPa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexanndeckoe aBmxeHne. PaBHomepHoe n bubmorexa IIOK
HEPAaBHOMEPHOE JIBKCHHE https://m.edsoo.ru/ff0a05c6
13 C E bu6moreka [IOK
KOpOCTh. ENUHMIIBI CKOpOCTH
p JUHHITL p https://m.edsoo.ru/ff0a079c
14 p bu6mmoreka [IOK
acyeT IyTH U BPEMEHU JIBUKEHUS
yr p a https://m.edsoo.ru/ff0a0ae4
5 WNuepuus. 3akoH uHepiuu. Bzanmonencraue Bu6maorexa LIOK
TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH
p p https://m.edsoo.ru/ff0a0c10
JBYDKCHUSI TEIT
16 IImoTHOCTE BemectBa. Pacyer maccel 1 00beMa bubmoreka LIOK
TeJla MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPJOTO TEJIa»
18 Pemrenue 3agau mo teme "I11oTHOCTE bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepHUCTHUKA B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH 'yka
JIaGopatopHas pabota «/3ydeHne
20 3aBUCHUMOCTH pacTshKeHUs (nedopMaIiium)
MPYKUHBI OT MPUIIOKEHHOW CHUIIBD)
21 SBnenue Tarorenus. Cuna TSHKECTH
22 CBsi3b MEX1y CHIION TSYKECTU U Maccoil Tena. bubnmoreka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Bec tena. Pemenue 3aga4d mo teme "Cuia
TsoKecTr"

https://m.edsoo.ru/ff0al778

23 Cuna TsKecTH Ha Ipyrux IUIaHeTax. bubnuorexa [JOK
Pu3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka IHOK
24 Wsmepenue cui. J[aHAMOMETD »
https://m.edsoo.ru/ff0al8cc
bubnunoreka IHOK
25 Bec tena. HeBecomocTb 1
https://m.edsoo.ru/ff0al778
26 CnosKeHue IByX CHJI, HAIIPABJICHHBIX 10 OJIHOM bubmuoreka [IOK
npsAMoil. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo reme "PaBHonelicTByroMmas
cun"
28 Tpenue ckoJbKeHHs U TpeHne nokosi. Tpenne bubnmorexa [IOK
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydeHue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubmuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3aga4d Ha onpeneneHue
PaBHOJECHCTBYIOIIECH CHJIbI
Pemenne 3amag mo remam: «Bec Temay, Bu6muoreka LIOK
31 «I'paduueckoe nzoodpaxenue cuin, «CHILI»
«PEBI?O,HCFICTB}’IOHI&I})I Dy > ’ https://m.edsoo.ru/ff0alde0
KonTtponbHas paboTa o TeMam:
32 «MexaHuuyeckoe IBMKeHuey, «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue cuim», «CHITbDy
33 Hasnenue. CriocoObl yMEHbLICHUS U bubnuoreka [IOK
YBEJIMUYECHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJIICHHS T'a3a OT bu6mmoreka [JOK
00BEMa, TEMITEpaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIAMMU, bu6mmoreka [JOK

KHUAKOCTAMHU U IrazaMu. 3akon ITackans

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

I[aBJIeHI/Ie B XXUJKOCTH U Ia3€, BbI3BAHHOC

bu6mmoreka [IOK

36
JNEUCTBUEM CHUIIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubnuorexa [JOK
KUJKOCTH U Ta3ze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
38 Coob bubmmoreka [{OK
OODIAMOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
39 r . bubmmoreka [{OK
HAPABIIMHCCIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiHeBOM KUIKOCTHBIN HACOC
Atmocdepa 3emiu. [IpuunHbl cyliecTBOBaHUS
a1 BO3/YIITHOM 000109KH 3eMJIH. 3aBUCHMOCTh bubmmnoreka LIOK
aTMOC(hEepHOTO JTaBJICHHS OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPS
42 B A bu6moreka [IOK
e BO3yXa. ATMOCHEPHOE MaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdeproro naBnenus. OmpIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubmuorexa [JOK
BBICOTHI HaJl yDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepounn. AtmMocdepHoe naBiIcHUE bubnmuoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme "AtMmocheproe
napiieHue"
47 JleiicTBHE KUAKOCTHU U Ta3a Ha OTPYKEHHOE B bubnunoreka [JOK
HUX TeJ0. ApXUMe0Ba CHia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pva60Ta «Ol'[PeI[eJ‘IeHI/ICU Bu6anorexa LIOK
BBITAJIKMBAIOIICH CUJIBI, ICUCTBYIOIIEH Ha https://m. edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B KHJIKOCTbH)
JIaGopatopHas paboTa 1o Teme
49 «HMccnenoBanue 3aBUCHUMOCTHY Beca Teja B BOJE bubnunoreka [JOK
0T 00bEMa TIOTPYKEHHOH B )KUJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena»
50 [InaBanue Ten Bubmoreka [IOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3a96

JIaGoparopHas pabota "KoncrpynpoBanue

ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeneneHue e€ rpy30noab5EMHOCTH"

59 gemeHHe 3aaa4 no temam: «llnaBanue cynos. Bu6mmoreka [IOK

03/IyXOIUIaBaHuey, «JlaBjaeHue TBEPAbIX Tell
AYXOIY » A PA ’ https://m.edsoo.ru/ff0a3654
KUJIKOCTEH U Ta30BY
53 M 5 bubmmoreka [{OK
exaHunyeckas pabora
P https://m.edsoo.ru/ff0a3f82
54 M E bubmmoreka [IOK
OIIHOCTh. EAMHUIIBI MOTITHOCTH
B FIHILET MO https://m.edsoo.ru/ff0a3f82

55 Ypok-uccnenoBanue "Pacuyétr MOIIHOCTH, 1
pa3BUBAEMOI MPH MOIBEME MO JIECTHUIIE"

56 [IpocTeie Mexanu3msl. Peryar. PaBHOBecHue cui
Ha pbryare
KontponbHas padoTa o Teme «/laBienne

57 TBEPABIX TEJI, KUAKOCTEH 1 Ta30B» /

Bcepoccuiickas mpoBepouHas paboTa

8 Pe3epBHbIit YPOK. PaboTa ¢ TEKCTaMH 110 TeMe Bu6maorexa LIOK

«/laBreHne TBEPABIX TEIN, )KUIKOCTEN U Ta30B»
A _TBEpA KU https://m.edsoo.ru/ff0a4ffe
/ Becepoccuiickasi mpoBepouHas paboTa
50 iblgarn B TeXHI/IKe6, 6BIT}£/I U IIPUPO/IE. 05 Bu6muoreka LIOK
aboparopHas padorta «HMcciaenoBanue :
patoprai p a https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHS pblUara»

60 Pewrenue 3ana4 1o reme «YcinoBuUs paBHOBECUS bubnuoreka [IOK
pbryara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

61 Mmexanusma. JlaGoparopHas paboTa 0.5
«M3mepenne KIIJ[ HaKIOHHOM NMIIOCKOCTH

62 Pemenue 3agau no reme "PaboTa, MOIIHOCTb, bu6mmoreka [JOK
KITJ1" https://m.edsoo.ru/ff0a4c48

63 Mexannueckas 3Heprus. Kunernueckas u bubnuorexa [IOK

NMOTCHIUAJIbHAA SHCPIUs

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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64 3 . 1 bu6mmoreka [IOK
AKOH COXpaHEHUS MEXaHUYECKOHW SHEPTHH
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCcepUMEHTAIbHOE OTIPEIETICHUE
65 W3MEHEHHUS KUHETUYECKOM U MOTEHIUATbHON 1 1
SHEPTUU MPH CKATHIBAHUH TEJIA 10 HAKIOHHOM
TJIOCKOCTH "
66 KonTtponsHas padora o Teme «Pabora u 1 1
MOIITHOCTh. JHEPTUSI»
67 PesepeHblii ypok. PaboTa ¢ TekcTamu 1Mo Teme 1 bubmmnoreka LIOK
"MexaHn4ecKkoe IBUKEHHE" https://m.edsoo.ru/ff0adee6
68 PesepBHblit ypok. Pabota ¢ TekcTtamu 1o teme 1
"PaboTta. MomHuocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 12
8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Jara P
Tema ypoka Kontpoabubie | IIpakTHueckue uudposkie
n/n Bceero U3yYeHUs
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KHHETHYECKON TCOPHH U UX OIBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
IO ITBEPIK ICHUSI
2 Macca u pa3mep aToMOB U MOJIEKYII 1
3 Mogpenu TBEPAOTO, KUAKOTO U 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO, KUJIKOTO H
4 ra3o00pa3HOro COCTOSIHUM BEIIeCcTBa Ha 1
OCHOBE TIOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
bu6nmoreka [JOK
5 Kpucranmaeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

6 CmauvBaHue U KallWJUISIPHOCTb. bubnmoreka [JOK
[ToBEepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHue U CxaTue bubmmorexa [JOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBH>KCHUS YaCTHUII
9 Buyrpennss sneprusi. Crioco0bl U3BMEHEHUs bubnuorexa [JOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
10 Brget Tenuonepena https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenmus "[Ipaktuyeckoe
11 HfHOHBSOl?;HI:/Ie fennom{)lx CBOMCTB BEIIECTB bubmmorexa [OK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasoB B LIEJSAX dHeprocoepexeHus"
12 KomnuectBo TemioTrl. Y eiabpHas bu6moreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIUIOBOTO OaraHca. bubnuoreka [IOK
TennooOMeH U TETUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas padota "HcciaenoBanue
14 SIBJICHUS TEIUIOOOMEHA TPHU CMEITUBAHHUH bubmorexa HOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiuel BObI
Pacuer konuuecTBa TEIIOTH, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOT0 UM
MIPH OXJIAXKICHUU
16 JIaboparopHas padota "Onpenenexnue bubnunoreka [JOK
yIeJIbHOU TEIJIOEMKOCTH BelecTna” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IebHas TEIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepACBaHHE BuGmiorexa LIOK
18 KPUCTAITMYECKUX Tell. Y IeibHas TerioTa

IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19 JlaboparopHas padota "Onpenernenue bubnmoreka [JOK
yIeIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJICHCAIHSL. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y aenbHas terora
21 napooOpa3oBaHMs U KOHICHCAIUH. bubnuorexa [JOK
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOc(hepHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
22 "Onpenenenne ozzochenli{oﬁI;namiocm bubnmorera [TOK
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
93 Pemrenue 3a1a4 Ha onpeeneHne BIaKHOCTH
BO3JlyXa
[TpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus
o5 KIIJI TermoBoro auratens. TemnaoBeie bubmuorexa [JOK
JIBUTATENIM U 3alIATA OKPYKAIOIEH cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHUsI U MIPEBPALLECHHS SHEPTUN
B TEIUIOBBIX ITpoLieccax
[ToaroToBka Kk KOHTPOJIBHON paboTe MO Teme
" bubnuorexa [JOK
27 TennoBsie siBeHus. Mamenenue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIIeCTBa
KontponbHas padoTa no teme "TemioBbie
. bubmuoreka [JOK
28 sBJIeHUA. I3MeHeHue arperaTHbIX COCTOSHHMA
" https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 Onexrpusanus ten. J[Ba poaa
ANIEKTPUUYECKUX 3aps/I0B
30 VYpok-uccnenoBanue "IneKTpU3aLus TEI

MHIYKIHAEH U IPU CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31

B3aumoneiicTBue 3apspKEHHBIX Tell. 3aKOH

bu6mmoreka [IOK

Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojue. HampsokeHHOCTh
32 BIIEKTPUYECKOTO 0. [IpuHImI bubnmorexa LOK
P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UIINH AIEKTPUICCKUX TTOJICH
33 Hocutenu anexkTprudeckux 3apsioB.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpAaHEHUS IEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUN TOK, YCIIOBHS €70
36 cymiecTBoBaHUs. VICTOUHHKHN bubmorexa OK
Y i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPHUYECKOTO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JleiictBue
38 ANEKTPUYECKOTO TI0JISI HA IPOBOTHUKHU U 1
JUBIEKTPUKHU"
39 DJIEKTPUYECKHUI TOK B MeTajulax, )KUIAKOCTAX bubnuoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas 1enb U e€ COCTaBHbIE YacTU
41 Cuna toka. JlaboparopHas pabota 05 bubnunoreka [JOK
"U3mepeHue u peryaupoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HamnpspkeHue. BoabTmerp.
42 JIaboparopHas pabota "H3mepenue u 0.5 bubmmorexa [IOK
PaTopHaz p P ' https://m.edsoo.ru/ff0a9el14
pETYIUPOBAHUE HATIPSKEHUS
43 ConpoTuBieHNE MPOBOAHUKA. Y IETBHOE bubnmnoreka [JOK
COITPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JIaGopatopHas paboTa "3aBUCUMOCTh 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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AIIEKTPUYECKOTO COTIPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA H
IIONIEPEYHOI0 CEYEeHUs U MaTepuana”

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTh CUJIBEI TOKA OT HaIps>KCHUA.

bubmmoreka [{OK

45 3akon Oma Jyist y4acTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopuas padota "VccienoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YEPE3 bubnuorexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaATIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabdota "IIpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubmuorexa [JOK
MOCJIETOBATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHnas padota "IIpoBepka npasuiia
49 TUTST CEIJ'II)I ?roxa Ir)IpI/I napa.nienbiOM ’ bubmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUISl Pa3JIMYHOTO COEAMHEHHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaboparopHas padota "Onpenenenue bubnnoreka [JOK
paboTHI U MOIIIHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKUe IenH U MOTPEeOUTEnn
53 3NIeKTpUYecKoi 3Hepruu B ObITy. KopoTkoe Bu6mmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE
55 Ypok-uccnenosanue "M3zyduenue nouein bubnuoreka [JOK

HOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0
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56

MaruautHoe 1oje. MarHuTHoe moJjie 3eMiId 1
€ro 3HauYeHue g )KU3HU Ha 3eMIie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DnekTpuueckue 3apsaabl. 3apsLKeHHBIC Tea
" uXx B3aumoacuctaus. I1ocTOSHHBIN
ANEKTPUIECKUH TOK"

bubmmoreka [{OK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHas pabota o Teme
"DnexkTpuueckue 3apsabl. 3apsKEHHbIE Tena
H uXx B3auMmoaercTsus. I1o0cTOSHHBIHN
anektpudeckuii Tok" / Beepoccuiickas
IpoBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
teMe "TlocTosIHHBIN 2NeKTpUUecKuid Tok" /
Bcepoccuiickas mpoBepodHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTena. MaruutHoe nose
ANEKTPUIECKOTO TOKa MarHuTHOE 1oJie
KaTYIIKA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B TEXHUKE.
JlabGopaTtopHas pabora "M3ydyeHue necTBuUS
MarHuTHOTO TOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3neKTpoaBUraTesieii B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota "KoHcTpynpoBanue u
u3ydeHue paboThl ANeKTpoBUraTesns"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86c

63

OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

DnektporeHepatop. CrocoOb! MOTydeHUS
ANEKTPUYECKON SHEPTrUu. INEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX SHEPTUH

65

[TonroToBka K KOHTPOJILHON paboOTe MO TeMe
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"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"
66 KonTtponsHas pabota o Teme 1 1 bubmuoreka [IOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teMe "TeroBble siBieHU" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o 1
Teme "MaruuTHbie SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 145
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
NQ Tema ypoka Konrtpoabubie | IlpakTnueckue Aara unpposLre
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Mexannueckoe aBrxeHrne. MarepuanbHas 1
TOYKa
5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE MpsAMOIMHEITHOE ABHKEHUE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSMOJIMHENHOTO
6 paBHOYCKOpeHHOro JBIkeHus. ['papuk 1
CKOPOCTH
JIaboparopHas padota "Onpenenenue
7 yCKolfeHHslf Ten;) pu paBHOI;)/CI(OpCHHOM 1 1 Bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH
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CBoboaunoe nagenue teit. OnbiTel [anunes

PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.

9 [Tepuon u yactoTta oOpamieHus. JInneitHas u bubmmorexa [JOK
https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpOoCTpEeMHUTEIBHOE YCKOPEHHE
. bubnuorexa [JOK
11 IIepssiii 3ak0H HproToHa. BekTop cuibl httos://m.e dsol_.[ru /f1086612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHOelicTBYIOIAs crita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos//m.e dSO(I)_.II’U /£026982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctit. 3akor Iyka https:// m.edso;.I ru/ff0aeca2
16 Pemenne 3agad mo teme «Cuita ympyrocTuy
17 JlabopaTtopHnas pabota «OnpeneneHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
bubmuoreka [JOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» httos//m.e dsogru /#0afa26
20 JIaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
93 Ypok-koHpepenmus "JIBukeHne Tex BOKpYr

I'paBUTAMOHHOTO LICHTpA (COJ’IHCLIHaSI
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cuctema). ["anaktuxu"

24 Pemenue 3agau no teme "Cuna TSOKECTH U bu6mmoreka [{OK
3aKOH BCEMHUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMu4eCKast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AbcomotHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEPJIOTO TeNa C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBecHe MaTepuabHON TOUKH.

97 AoGcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TeJa C 3aKPEIIEHHOI 0ChIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

28 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6moreka [IOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHN4ecKOo€e IBIKEHUE. bubmorexa LOK

. https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea"
KounTposbnas pabora no teme
30 "MexaHN4ecKOoe IBUKECHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Tea"
Nmnynec tena. UmMmnynbe cuibl. 3aKoH
31 COXPAaHEHUs UMITyJIbCa. YIIPYroe U Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE

39 Pemenue 3aga4 no reme "3akoH COXpaHEHUS bubnuoreka [JOK
nMmIyiasca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepennus "PeakTuBHOE IBIKEHUE
B IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb httos://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CUITBI YIPYTOCTH U bubnuorexa [IOK
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CHJIBbI TPCHUSA

https://m.edsoo.ru/ffOb0db8

Jlaboparopnas pabota «Onpenenenue
paloTHI CUJIBI TPEHHSI TPH PABHOMEPHOM

36
JBUKCHHH TEJa 110 TOPU30HTATBHON
MTOBEPXHOCTH»
37 Casi3b 2Hepruu U padoTsl. [loTeHmansHas
SHEprus
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KUHETHUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlabopaTtopHas paborta «3ydyenne 3akoHa bubmuorexa [JOK
COXpPAaHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE ABUKEHUE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojieOaHus. BeiHyK1eHHbIE bubnuoreka [IOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuuecKkuii ¥ py>KHHHBIA MasiTHUKA
Ypok-uccienoBanne «3aBUCUMOCTD MEpUOIa
44 KoJIeO0aHUH OT KECTKOCTH I WHBI ¥ MacChI bubmmorexa [IOK
PyX https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUN MPH MEXAHUUECKHUX
KOJIEOaHUIX
JlaboparopHas padora «OmnpeneacHue
46 qaCToprI Hpne Ifo a KoneGaI})H/Iﬁ I WHHOT'O bubmorexa LIOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasTHUKA
JlaboparopHas padora «IIpoBepka
47 HeBaBli/ICI/Il\l/fOCTI/IpHe HoJa IlzonegaHHﬁ rpysa bubmiorexa LIOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexannueckue BosiHbl. CBOKCTBA bubnuoreka [JOK

MCXaHUYCCKHUX BOJIH. HpO,Z[OJ'ILHLIe n

https://m.edsoo.ru/ff0b21fe
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MONCPCYHBIC BOJIHBI

Ypok-koHpepeHmus "MexaHUu4eCKHe BOJTHBI

49 . .
B TBEpIoM Tene. CelicMudeckue BOJTHBI"
50 3Byk. PacnipocTpanenue u otpaxxeHue 3ByKa
51 Ypoxk-uccnenosanue "Habmronenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
VYpoxk-koudepeHnius "YabTpa3sByK U bubnuoreka [JOK
53 "
nH(}pa3ByK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBLHOU paboTe MO TeEMe
" bubmuorexa [JOK
54 3aKoHbI cOXpaHeHus1. MexaHu4eckue
. https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKue KoJaeOanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AIIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosib3oBaHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpok-uccnenopanue "M3yueHue CBONCTB
bubmuoreka [JOK
59 AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieeHNE YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHON BOJIHBI
61 DneKTpoOMarHuTHas Mpupoja CBETa. bubnunoreka [JOK

CkopocTts cBeta. BonHOBBIE CBOICTBa CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [IpsmonuneitHoe

bubmuoreka [JOK

62 acTIpOCTpaHEHHUE CBETA. 3aTMe Connna
PACHpPOCTPATICHIE CBETA. SATMEHIA L-OHHa 1 https://m.edso0.ru/ff0b3658
JIyHb1
3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKCHHS bubmorera [JOK
p R https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[ToaHOE BHYTpPEHHEE OTpayKEHHE CBETA.
65 HCHOJ‘IB?;OBZIII:/IC HOJ‘IHOlE) BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEJTOMIICHHUS] CBETOBOTO
Jlyda OT yIJIa MaJICHHs Ha TpaHulle "BO3ayX-
crekso""
VYpok-koupepennus "Mcnonp3oBanue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JInuzel. OnTHyeckas cujia JUH3BI
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [JOK
69 [TocTpoenne n300pakeHUH B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OmnpeneneHue
70 hoxk SHOFE achOﬂHI/I;I u oli)ITquCKoﬁ CHJIBI bubmorexa HOK
Y Iz | https://m.edsoo.ru/ff0b4206
coOMparoIe JINH3bI
71 Ypok-koHpepennus "OnTuiyeckre TMH30BbIC bubnnoreka [JOK
npubops” https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak ontuyeckasi cucteMa. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "ledextsl 3penus. Kak

COXPaHHUTH 3peHue"
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Paznoxenne 6enoro ceera B cieKTp. OIbITHI

bubmuoreka [JOK

74 Hrrotona. CnoxkeHue CrieKTpaabHbIX IBETOB. https://m. edsoo.ru/fOcOfAc
Jucnepcus ceera
JlaboparopHuas padota "OnBITHI 110
75 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUSATHIO IBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 IBETOBbIE (PUIBTPHI"
Ypoxk-tipaktukym "BoHOBBIE CBOWCTBa
76 CBETa: JHcIiepcusi, HHTepepeHIns 1
mudpakius”
77 OmnbiTel Pesepdopaa u maneTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanne u MOTJIONIEHHE CBETa AaTOMOM. bu6moreka [IOK
KBantsl. JIuHeiuaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukym "Habmonenne ciekTpoB bubnuoreka [IOK
ucmyckaHus" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTD U €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK
83 PannoakTtuBHbIe ipeBparienus. 30Tombl httos://m.edsoo.ru/ffoclald
84 Pemenne 3agau o teme: "PagnoakTUBHEBIC bubnuoreka [JOK
npespaiieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nonmypacnana
86 Ypok-koHpepennus "PagroakTuBHbIE bubnuoreka [JOK
M3IIy4eHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnunoreka [JOK

3apsAa0BOT0 U MaCCOBOT'O YUCLII

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBS3U aTOMHBIX sifiep. CBsI3b MaccChl

bu6mmoreka [{OK

88
Y DHEpPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3a1au o teme "Snepusie peakun"

Peakuuu cuHTe3a u neneHus saep. bubnuorexa [JOK

90 N
Ucrounuku sueprun CoJtHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypox-koHpepenuus "SnepHas sHEpreTUKA.

91 JIeCTBHS palMOaKTUBHBIX U3Iy4EeHUN Ha
YKUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

92 "DJIeKTPOMarHUTHOE TIOJIE. bubnuoreka [JOK
DJIEKTpOMAarHuTHHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

KonTpossHas pabora no teme

93 "DNEeKTpOMArHUTHOE TOJIE.
OnekTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
sBJICHUS"

94 [ToBTOpenue, o606meHue. JlaboparopHsie bubmuorexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, o6o6meHue. Pemenue

95 ACUETHBIX M KaU€CTBEHHBIX 33]1a4 110 TeMe Bubmmorexa LIOK
‘I‘) | 8 https://m.edsoo.ru/ff0c2572

TemoBbIe mpoieccs
[ToBTOpeHue, o6o6meHue. Pemenue
bubmuoreka [JOK

96 pacyeTHBIX M KaYeCTBEHHBIX 3a]1a4 110 TeMe

" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTaTEIICH
[ToBTOpeHue, 0600mEeHne. Pemenue

97 ACUETHBIX M KaU€CTBEHHBIX 33]1a4 110 TeMe bubmmorexa [IOK

{J " https://m.edsoo.ru/ff0c2b30
KIIJI anexkrpoycTtaHOBOK

08 [ToBTOpenue, 0606menue. JlabopatopHsie bubnunoreka [JOK
paboTsI o Kypey "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0606menue. Pabota ¢ bu6mmoreka [JOK

TEKCTaMu 10 TeMe "3aKOHbI COXPaHEHHUS B

https://m.edsoo.ru/ff0c2d6a
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MexaHuke"

100 [ToBTOpenue, o6obmenue. Padora c 1 bubmorexa [IOK
tekcTtaMu 1o Teme "Konebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSA OCHOBHOM
OBPA3OBATEJILHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

7 KIIACC

Kox

NpOBePsIEMOr0
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOI
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TOHATUA

1.2

paznuuaTh SBJIEHUS IO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (DU3NUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUI B OKPY)KAIOLIEM MHUpE, B
TOM 4HcClle (U3NYECKUE SBJICHUS B MPHUPOJE, NMPU ITOM IEPEBOIUTH MPAKTHUYECKYIO
3aauy B Y4eOHYI0, BBIJICNATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PUINUYECKUX
SIBJICHUH

14

OTIMCHIBATh W3YYCHHBIC CBOMCTBA TeN U (DU3MYECKUE SBJICHMS, UCTIONB3Ys (pr3nyeckue
BEJINYWHBI, TIPU OMMCAHUW TPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCTIOIb3yEeMbIX
BEJIMYMH, UX O0O3HAYCHHUS M C€IUHHIBI (DU3UYECKUX BEIIMYWH, HAXOIUTHh (POPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (DU3WYECKYI0 BEIMYMHY C JAPYTUMH BEJIUYHMHAMH, CTPOUTH
rpaduK U3y4EeHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKHUE SIBICHUS W TIPOIECCHI, HCIOJIb3YS
M3Y4YEHHbIE 3aKOHBI, IIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMUCHIBATh
€ro MaTeMaTU4YeCKOE BhIPaKEHHE

1.6

0OBSACHATH (PU3MUECKHE SBJICHUS, TMPOLECCHl M CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MpPaKTHKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISTH MPUYMHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 | — 2 JIOTHYECKUX IIAroB ¢ OMopou Ha 1
— 2 W3y4YeHHBIX CBOWCTBA (UIMYECKUX SABICHUN, (PUINUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemath pacy€rHele 3amaud B 1 — 2 AelcTBHA, HCIOJB3YysS 3aKOHBI U (POPMYIIBI,
CBs3bIBalOIIME (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a YCJIOBHUS 3aJaud
3aMMChIBaTh KPaTKOE YCIOBHE, MOACTABIATh (pU3MUecKHe BEIUYHHBI B (OPMYIBI U
MPOBOJUTH PAcuy€Thl, HAXOJAUTH CIPABOYHBIC JaHHbBIC, HEOOXOJUMbIEC HJISl PEIICHUS
3a/1a4, OI[CHHUBATh PEATUCTUYHOCT MOJTYYCHHON (DU3UYECKOM BETMYHHBI

1.8

paciio3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO PCHIXUTD ITPU ITIOMOIIH (I)I/I3I/I‘ICCKI/IX MCTOJOB,
B OIIMCAHHMH MCCIICAOBAHHA BbLIACIIATL IIPOBEPACMOC IIPCAIIOJIOKCHUC (FI/IHOTG?»Y),
pasiituaTb U HHTCPIIPETUPOBATDH HOHy‘leHHHﬁ pe3yiibTaT, HAaXOJUTh OIINOKU B X0Aae
OIIbITA, ACJIATh BBIBOABI IO €0 PE3yJIibTaTaM

1.9

IIpOBOAUTH OIIBITHI ITO Ha6J'IIOI[eHI/II-O (1)I/ISI/IIIGCKI/IX SIBJICHUN WU (1)I/I3I/I‘ICCKI/IX CBOWCTB
TCI: (I)OpMy.]'II/IpOBaTB IMPOBEPACMBIC TIPCAIIOJIOKCHUA, C06I/IpaTB YCTAaHOBKY U3
NMPCATTOKCHHOTO O60pyI[OBaHI/I$I, 3alluCbIBAaTh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOBI

1.10

BBIMIOJIHATh TPSIMBIE H3MEPEHUS C WCIHOJb30BAHMEM AHAJIOTOBBIX M IHM(POBBIX
npuOOpOB, 3amKChIBaTh IOKa3aHUsS NPUOOPOB € YUETOM 3aJaHHOM abCOJIIOTHOM
IIOTPEIIHOCTH U3MEPEHUN

1.11

MIPOBOJIUTH HCCJEIOBAaHUE 3aBHCUMOCTH OJHOM (DM3NYECKON BEIWYHMHBI OT JPYrou ¢
UCIOJb30BAHUEM TPSAMBIX HM3MEpPEHM, y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOIO
UCCIIeIOBAaHUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIEAYS MPEIT0KECHHOMY
IU1aHy, (UKCUPOBATh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH (U3MUECKUX BEIUYHH B
BUJE TMPEUIOKEHHBIX TaOMUIl M TpauKoB, JAeiaTh BBIBOABI IO pe3yiabTaTaM
HCCIIEI0OBAHUS




1.12

MIPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3UYECKUX BEIMYMH, CIEAyd MpPeI0KEHHON
WHCTPYKLUU: TIPU BBIOJHEHUH U3MEPEHUN COOMPATh HIKCIIEPHUMEHTAIBHYIO YCTAaHOBKY
U BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI

1.13

coOmogarh TpaBuUia TEXHUKH O€30MacHOCTH Tpu  pabore ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

yKa3blBaTh  NPUHLIMIIBI  JCHCTBUS ~ NPUOOPOB M TEXHHUYECKHUX  YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYEHHBIX HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € NMOMOIIBIO MX ONUCAHUS, MCHOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKHUX
SIBJICHUH U HEO0XOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

OPUBOANTH MpPHUMEPHl (HAXOMUTh HMHPOPMALMIO O TPUMEpax) MPAKTHYECKOTO
HCIIOJIL30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUH B HOBCCI[HGBHOﬁ KU3HHU JIA oOecrieueHus
0e30MacHOCTH Mpu OOpalleHuu ¢ NOpudopamMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHs 37I0POBbS M COONIONEHHS HOPM OKOJIOTHYECKOTO TOBEICHHS B
OKpYKarolleu cpene

1.16

OCYIIECTBJISITh OTOOP MCTOYHUKOB HHGpOpPMAIuu B ceTu VHTEpHET B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHHS
Pa3IUYHBIX UCTOYHUKOB BBIIESATH HH(POPMAILINIO, KOTOpAas SBISETCS MPOTHBOPEUUBON
WU MOKET OBITh HEJIOCTOBEPHOU

1.17

HCIIOJIb30BaTh MPHU BHINOJHEHUHM Y4YeOHBIX 3aJaHU HAyYHOIOMYJISIPHYIO JUTEpaTypy
(bu3MYECKOTO CoMIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, BIajeTh
npuéMaMl KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHGOpMalUU M3 OJHOU
3HAKOBOM CHUCTEMBI B APYT'YIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMNCbMEHHBIC U YCTHBIC COO6H.[€HI/I${ Ha OCHOBE 2 — 3
HMCTOYHUKOB MH(OpMaIK (GU3NYECKOTO COJIEpKaHus, B TOM 4HCie MyOJIWYHO JAeaTh
KpaTKue COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB WM Y4eOHBIX MCCIEAOBAHUMA, IPU STOM
TPAaMOTHO  HCIIOJIB30BaTh HW3YYCHHBIM TOHATHUMHBIA  ammapaT Kypca (QHU3HKH,
COIMPOBOKIATh BHICTYIUICHHE MTpe3eHTAINe

1.19

MIPU BBITIOJTHEHWN yYEOHBIX MPOEKTOB M WCCIICIOBAHHMM paCIpeaesaTh 00s3aHHOCTH B
TpyNIe B COOTBETCTBHH C TMOCTABJICHHBIMU 3a7[aqaMHM, CJIICIUTH 3a BBITIOJHEHHUEM IIaHa
JEHCTBUM, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIHLHOCTH T'PYIIIHI,
BBICTPAaUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHHE OKPYKAIOIINUX

8 KUIACC

Kox
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTATHI 0CBOECHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BATh ITOHATHUA

1.2

pas3iimuaTth ABJICHHA II0 OIIMCAHHWIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘leCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKHUX SBJICHHUI B OKpY)KaIOILIEM MUDE, B
TOM 4Hclie (U3NYECKUE SBICHUS B MPHUPOJE, NMPH STOM MEPEBOIUTH MPAKTUUYECKYIO
3amauy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKU) (PUINYECKUX
SIBJICHUH

1.4

ONMCHIBATh U3yYEHHbIE CBOMCTBA Tel U (hPU3NUYECKUE SBICHUSA, UCTIONB3Ys (U3NUECKUe
BEJIMYUHBI, P OMUCAHUU MPABUWIBHO TPAKTOBATh (PM3MUECKUI CMBICI MCIIOJIb3YEMbIX
BEJIMYUH, O0O3HAUEHUS M €IUHUIBI (U3NYECKUX BEIUYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETHUYUH

1.5

XapaKTCpU30BaThb CBOIiCcTBa TCII, (I)I/ISI/I‘-ICCKI/IG SABJICHHUA W IIPOHCCChI, HCIIOJIb3Ys
HU3YUCHHBIC 3daKOHEI, ITIPU 3TOM JaBaThb CJIOBCCHYIO (bOpMyJII/IpOBKy 3aKOHa M 3allMChIBaTh




€0 MaTCMaTU4ICCKOC BBIPAKCHUC

1.6

OOBSCHATh (U3NYECKUE MPOILECChl W CBOWCTBA TEll, B TOM YHCIC U B KOHTEKCTE
CUTyallUil  MPaKTHUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBIABJISITH  MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 | — 2 JOrHYecKux 11aroB ¢ NomMoIbo 1 —
2 U3YYCHHBIX CBOWCTBAa (DM3WYECKUX SIBIICHUH, (PHU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

1.7

pemaTh pacuy€THbie 3amadyd B 2 — 3 JEHCTBHSA, HUCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJauu
3aIIMCBIBAaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS 3aJadu,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE [T €€ PEelIeHHs, IIPOBOAUTH PACUETHI U
CpaBHUBATh MOJIy4CHHOE 3HaUCHHE (PU3NIECKON BETMUMHBI C M3BECTHBIMHU JJAHHBIMHU

1.8

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOYKHO PEIIUTh MIPHU MOMOILIU (GU3NYECKUX METO/IOB,
WCIIOJNBb3Ysl OIMCAaHWE HCCIEAOBAHMS, BBIICIATH IPOBEPSAEMOE IIPEAIOJIOKEHNUE,
OLICHUBATH NMPABHIILHOCTh NOPSJIKA POBECHUS UCCIEA0BAHUS, AEJIaTh BHIBO/IBI

1.9

MIPOBOJUTH OMBITHI MO HAONIONEHUIO (QU3NYECKUX SBICHUN WM (U3NYECKHX CBOMCTB
Ten: (OpMYIHpOBaTh IPOBEPSEMbIE MPEANOJIOXKEHUS, COOUpaTh YCTAaHOBKY U3
MIPEIII0’KEHHOT0 000PYA0BAHHUS, ONMCHIBATh X0 ONbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBINIOJIHATD MPAMBIC U3MEPCHUA C NCITIOJIBb30BAHUEM aHAJIOI'OBBIX HpI/I60pOB U JaT4YnKOB
(¢u3nuecKkux BEJIMYMH, CPAaBHUBATh pe3yJbTaThl H3MEPEHHH ¢ Yyu€TOM 3alaHHOM
a0COTIOTHON MOTPEIIHOCTH

1.11

MMPOBOJIUTH HMCCIICIOBAHKME 3aBUCUMOCTH OJHOU (PU3WUYECKOW BEIMYMHBI OT JIPYroul ¢
WCTIONb30BAHUEM TPSMBIX HM3MEPEHUN: I[IJIaHUPOBAaTh HCCIIEIOBaHUE, CcOOMpaTh
YCTAaHOBKY M BBITIOJHSATHE M3MEPEHUsS, CIEeAys MPEIOKEHHOMY IIaHy, (PUKCHpOBATh
pe3ynbTaThl IOJTYYCHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U rpadUKOB, JeNIaTh BBIBOIBI 11O
pe3yJbTaTaM HUCCIeI0OBaHUS

1.12

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYMH: IUIAHUPOBATh H3MEpPEHUs,
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAyS NPEUIOKEHHOW HHCTPYKIUH, U
BBIYHCIISATH 3HAYCHHUE BEJTMYHHBI

1.13

coOmoaTh TMpaBWJia TEXHUKH 0O€30macHOCTH mpu pabotre ¢ 1abopaTOpHBIM
000pyI0BaHUEM

1.14

XapaKTCPHU30BaATh IIPHUHOUIIBI HefICTBHH N3Yy4YCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
YCTpOfICTB C OHOpOﬁ Ha HMX OIIMCaHUs, HUCIIOJIb3yA 3HAHUA O CBOMCTBax (bHSH‘leCKI/IX
SIBJICHUH 1 HCO6XOI[I/IMBIC (bHBI/I‘lCCKI/IC 3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTb IIPOCTBIC TEXHUYCCKUE YCTpOﬁCTBa U H3MCPUTCIIBHBIC HpI/I60pBI 1o
CXeMaM M CXCMATH4YHBIM PHCYHKaM, COCTABJIATH CXEMBI OJJICKTPHYCCKUX merei ¢
NOCJICAOBATCIIbHBIM U IMAapAJUICIIbHBIM COCANMHCHHUEM 3JICMCHTOB, pa3jiidasd YCJIIOBHBIC
0003HAYEHH DIIEMEHTOB QJICKTPHUYCCKHUX ueneﬁ

1.16

MPUBOJUTE TNPUMEPHl (HAXOAUTh HWHGOPMALMI0O O TNpUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (U3NYECKUX 3HAHUN B TOBCEIHEBHOM KU3HU I oOecredeHus
0e30macHOCTH Mpu OOpalleHud ¢ NOpudopaMu M TEXHUYECKUMH YCTpOICTBamH,
COXpAaHEHHUS 3JI0POBbS U COONIONEHUS HOPM DKOJOTHYECKOTO TMOBEACHUS B
OKpYy’Karollen cpene

1.17

OCYIIECTBIATh MOUCK HMH(popMalmu (uznyeckoro cojepxkanus B cetd MHTepHeT, Ha
OCHOBE HMEIOIIMUXCSA 3HAHUU U IIYTEM CPaBHEHHUs JOIOJHUTENIBHBIX HCTOYHUKOB
BBIICATh HMH(OpMaIMIo, KOTOpas SBIAETCS NPOTHBOPEYMBONW MM MOXKET ObITh
HEJIOCTOBEPHOU

1.18

WCIOJIb30BaTh MPHU BHINOJIHEHUN Yy4eOHBIX 3a/laHUil HAyYHO-TIOMYJSIPHYIO JUTEpATypy
(¢u3nvecKoro coaepKaHus, ClipaBOYHbIE MaTepHaibl, pecypchl cetu HTepHeT; BiIaieTh
npuéMaMi KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMK W3 OJHOU
3HAKOBOW CHUCTEMBI B APYT'YIO

1.19

CO31aBaThb COOCTBEHHbIE IHCbMEHHBIE U KpaTKUC YCTHBIC COO6H_ICHI/I${, 06061].13.51




MHGOPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COJAEp)KAaHHs, B TOM YHCIE
nyOJIMYHO  TPEACTaBIATh  pPE3yibTaThl  NMPOEKTHOW WM  UCCIIEAO0BATENILCKOM
JESITEIbHOCTH, MPU 3TOM T'PAaMOTHO MCIIOJIb30BaTh M3YUEHHBIM MOHATHIHBIN amnmapaT
Kypca (pHU3UKH, COIPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.20

IpU BBINIOJHEHUH Y4YEOHBIX TPOEKTOB W HUCCICIOBAHHHA (PU3MUECKUX IPOLIECCOB
pacrpeneniats 00S3aHHOCTH B TIPYIIE B COOTBETCTBHM C IMOCTABJICHHBIMU 33JauyaMH,
CIEINUTh 3a BBIOJIHEHUEM IUIAHA JCHCTBHUM W KOPPEKTUPOBATH €ro, aJcKBATHO
OLICHUBATh  COOCTBEHHBIH BKJIAJA B  JICATENBHOCTH  TPYNIBI, BBICTPAMBATH
KOMMYHHMKaTHBHOE B3aMO/ICHCTBHUE, IPOSIBIIS TOTOBHOCTh pa3peliaTb KOH(IUKTHI

9 KUIIACC

Kon

NpoBepsieMoro

pe3yJbTaTa

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

11

HCII0JIb30BaTh NU3YYCHHBIC TIOHATHUA

1.2

Ppas3iinyaTh ABJICHUSA 110 OMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh MNPOSIBICHHE W3YYEHHBIX (DU3MUECKHX SIBJIECHUI B OKpY)KaIoIeM
MHpE, B TOM uucie (usnueckue sBIECHUS B MPUPOJE, NMPH 3TOM IEPEBOAUTH
MPaKTUYECKYI0 3ajJady B YyueOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA

(mpu3Haku) PU3NUECKUX SIBIICHUMA

1.4

OTHCHIBaTh M3y4YCHHbIE CBOWCTBA TeNl M (U3UYECKUE SIBICHUS, HCHOJIb3YS
(¢u3nyeckue BETUYMHBI, MPU OMNHCAHUU TPABUIBHO TPAKTOBATH (PUIUUECKHUI
CMBICIT UCIOJIb3YEMbIX BEIHUYMH, 0003HAYEHHSI M €IMHULIBI (PU3UYECKUX BEIUYUH,
HaXOAUTb (OPMYIIbI, CBSA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIHUUHY C IPYTHUMHU

BCJIIMYMHaMH, CTPOUTH Fpa(bI/IKI/I HN3Y4YCHHBIX 3aBUCHUMOCTEH (bPI3I/I‘IeCKI/IX BCIINYNH

1.5

XapaKTepu3oBaThb CBOICTBa TECII, (l)I/IBI/I‘IeCKI/Ie SABJICHUA W IIPOLECCHI, UCIIOJIb3YyA
HN3YUYCHHBIC 3aKOHBI, IIpU 3TOM JdaBaTb CJIOBCCHYIO (I)OpMYJ'II/IpOBKy 3dKOHa H

3aIllUCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH (bHSPI‘-ICCKPIC IpoueccChbl U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ MNPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTCpa: BbIABJIIATH IPUYHUHHO-
CJICACTBCHHLBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 — 3 JIOTMYECKHX IIIaroB C
IMOMOIIBIO 2-3 N3YYCHHBIX CBOMCTBA (I)I/I3I/I"ICCKI/IX HBJ'IGHHfI, (bI/I3I/I‘leCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTHU

1.7

pewmath pacu€THbIE 337a4M (ONMUpAOLIUECs Ha CUCTeMy U3 2 — 3 ypaBHEHHI),
UCHOJb3ysl 3aKOHBI U (OPMYIbI, CBS3bIBaIOIIME (U3NYECKUE BEITUYMHBI: Ha
OCHOBE aHaJIM3a YCIOBUS 3aJauyd 3alHUCHIBaThb KpPAaTKOE YCIOBHE, BBISABIATH

HCAOCTAOIHE MU M30BITOYHBIC JaHHBbIC, BBIGI/IpaTL 3aKOHbI H (bOpMyHBI,




HGOGXOI{I/IMBIC UL pEeUICHHUA, IPOBOJAUTH paC‘-IéTLI " OLICHUBATH PCAJIMCTUYIHOCTD

MOJIy4EeHHOTO 3HaUCHHS (PU3NYECKON BEIINYMHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh NPH HOMOLIM (PU3NYECKUX
METO/OB, MCIOJb3ysd OINHUCAaHWE HCCIENOBAHUS, BBIACIATH  IPOBEPAEMOE
IPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh IMOPsAKA MPOBEACHUS HCCIEI0BaHuUS,

ACJIaThb BbIBOAbI, MHTCPIIPETUPOBATL PE3YJILTATBL Ha6JHOI[eHI/If/'I U OIIBITOB

1.9

IPOBOJUTH OIBITHI MO HAOMIONCHHIO (DU3WYECKUX SIBICHUNA WU (PU3HYecKux
CBOWCTB TeEJI: CAMOCTOSTEIHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOTO HabOpa
000py/OBaHUsA, OMUCHIBATH XOJ OMbITa W €ro pe3ynbTarbl, (HOPMYIUPOBAThH

BBIBO/IbI

1.10

MIPOBOJUTH IPU HEOOXOIMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, OIIpesieNsis CpeiHee
3HauUEHUE U3MepseMON BETUYMHBI (OKYCHOE pacCTOSHUE COOMparoliel JIMH3bI),

000CHOBBIBATH BHIOOP CrIoco0a M3MEpEeHHs (M3MEPUTEITHHOTO MPUOOpPa)

1.11

MPOBOJUTHh  MCCIIEIOBAHWE  3aBUCUMOCTEH  (PU3WYECKUX  BEIUYMH  C
HCIIOJIH30BaHUEM NpSAMBIX ~ U3MEPEHUM: IJTAaHUPOBATh HCCIICIOBaHNE,
CaMOCTOSITEIPHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3YNIBTATHl MOIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUC TaOMUIM rpadmKoB, NeiaTh BBHIBOIBI

110 pE3yabTaTaM HCCICI0BAHHUA

1.12

MPOBOJUTH KOCBEHHbIE HW3MEpPEHHUS (PU3NYECKUX BEIUYMH: IUIAHUPOBATH
M3MepeHusi, coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS,
cienys TPEUIOKEHHOW HMHCTPYKLIMH, BBIUUCIATH 3HAYCHHE BEJIUYHMHBI U
aQHAIM3UPOBATh TMOJyYCHHBIE PE3YNbTaThl C YY4ETOM 3aJaHHOW MOTPEIIHOCTH

U3MEpPEHU

1.13

coOnroAaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ 1ab0paTOpHBIM

000pyI0BaHUEM

1.14

pasiinyaTtb OCHOBHBIC IIPU3HAKH N3YUYCHHBIX (1)I/ISI/I‘IGCKI/IX MOJICICH:
MaTCpHaJibHasd TOYKaA, a0COIIOTHO TBépI[OG TCIIO, TOYEUHBIN MCTOUYHUK CBCTA, JIy4,

TOHKaJ JIMH34a, IJIaHCTApHasA MOJCIIb aATOMA, HYKJIOHHAS MOJCJIb aTOMHOI'O AApa

1.15

XapaKTCPHU30BaATh IIPHUHIMUIIBLI HeﬁCTBHH N3Y4YCHHBIX HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB C Ol'[OpOfI Ha HX OIHUCAHUA, HUCIOJIB3YsA 3HAaHHUA O CBOMCTBAxX

(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBIG (l)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BATh CXEMbl W CXEMATHUYHBIC PUCYHKH HM3YYCHHBIX TCXHUUCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIOTHYCCKUX IIPOLUECCOB IIpHU
peaiCHUuN y‘{e6HO'HpaKTI/I‘IeCKI/IX 3aa4, OINTHUYCCKUC CXCMbl IS TTOCTPOCHUA

1300pakeHNi B IUIOCKOM 3epKajie U coOuparowiei IuH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOIUTh HWH(GOPMAIMIO O TMPHUMEpax) MPaKTHYECKOTO

HUCIIOJIb30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HaHUH B MOBCEIHEBHOMN XKU3HU JJIsI obecneucHUs




0€301MaCHOCTH TP OOpaIleHHH ¢ NpUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3J0pPOBbsi U COOJIIOACHUS HOPM DKOJOTMYECKOTO TIOBEICHHUS B

OKpY»Kalollen cpene

1.18

OCYIIIECTBIISATh MOUCK WHPOpMAIUU (PU3UIECKOTO cOoJep)aHus B ceTH VIHTEpHET,
CaMOCTOSITEIIBHO (POPMYITHPYSI IOUCKOBBIHN 3aIpoc, HAXOAUTh MYTH ONPEIACTICHIS
JIOCTOBEPHOCTH TOJY4CHHOW HWH(OpMAIMK HA OCHOBE HMMCIOIIUXCS 3HAHUN W

JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPU BBINOJIHEHWU Y4YEOHBIX 3aJaHUl HAy4HO-IOMYJIPHYIO
AUTepaTypy (PpU3NYECKOro COJEpKaHUs, CIPaBOYHbIE MaTEpUasbl, PECYPChl CETH
WuTepHer; Brnajgerh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHUs

WH(POPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3JaBaTb COOCTBEHHbIE€ IHCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE
nH(pOpMaLUK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEP KAHMS, TyOIUIHO
MIPE/ICTaBIATh PEe3yJbTaThl MPOEKTHON WM HMCCIEI0BATEIbCKOM JESTENbHOCTH,
IIpU 3TOM TPaMOTHO MCHOJIb30BaTh W3YYEHHBI IMOHATUMHBIN  ammapar
M3y4aeMoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIJICHHE IPE3EeHTalMen ¢

y4€TOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB

1.21

MIPU BBIMIOJHEHUHM Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKHX MPOIIECCOB
pacnpenensits OOf3aHHOCTH B TpyIIe B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMM, CIIEAUTH 3a BBIMOJHEHHEM IUIaHA JEHCTBUM M KOPPEKTHPOBAThH €ro,
aJIecKBaTHO  OLIEHMBAThb COOCTBEHHBIH BKJIAJA B JEATEIbHOCTH TPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJCICTBHE, TMPOSBISASI TOTOBHOCTh

paspemiatb KOHQIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kox

aszae IIpoBepsieMble 3JIeMEHTDBI COAEPKAHUA
Jl;a A 3JIeMeHTa poBep Aaep

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

11 ®uszuka — Hayka O npupone. SBnenus npuponasl. DPuU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIC, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE
12 Ousnueckue BenuuuHbL. V3Mmepenne (usmueckux BenwuuH. DUHMUECKUE
' npubopsl. [lorpentHocts u3Mepennii. MexxryHapojHasi cucTeMa eMHHIL
EcrecTBeHHOHAay4HBIH METOJ TMO3HAHUS: HAONIOJCHHE, IMOCTAHOBKA HAYYHOTO
1.3 BOIIPOCA, BBIJBMKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUMOTE3, 0ObSICHEHUE
1 HaOJIF0IAEMOTO SBIICHHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEeH
[IpakTueckue pabOTHI:
###Par###113mepenne paccTosHUM.
15 #it#Par#Ht#13mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.
' #H##Par#H##OnpeneneHue pa3MepoB MaJIbIX TEJl.
###Par###113meperre TeMriepatypbl IpH MOMOIIM XUAKOCTHOTO TEPMOMETpa U
JTaTYNKA TEMIIEPATyphI
INEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHUU BELHIECTBA
21 #H##Par#H##CTpoeHre BelIecTBa: aTOMBI U MOJICKYJbI, WX pa3Mmepbl. OIBITHI,
JTOKa3bIBaIOIINe TUCKPETHOE CTPOCHUE BEleCTBa
29 #H##Par#H# ]| pmkenne vactuil BemiecTBa. CBs3b CKOPOCTH ABM)KCHHUS YacTHI[ C
' teMriepaTypoii. bpoynoBckoe nBmwxkenue, muddysus
2.3 BsaumoneiicTBue yacTul BelecTBa: NPUTSHKEHUE U OTTAJIKUBaHHE
#i##Par#Ht# Arperataple  COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, JKHJIKOCTEH U
2 24 TBEPABIX (KpUCTAIIMYECKHX) Tesl. B3auMocBsI3b MeXAy CBONCTBAMHU BEUIECTB B
Pa3HbIX arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
2.5 OC0OEHHOCTH arperaTHbIX COCTOSTHUN BOIBI
[IpakTueckue pabOTHI:
#H##Par#H##0Onenka auameTrpa aroMa METOJAOM PSAOB (C  MCHOJIB30BAaHUEM
2.6 dhoTorpadwmii).
#HH#Par###OnbI Tl 110 HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
#H#Par###OnbIThl 10 0OHAPYKEHUIO ACUCTBHSI CUII MOJICKYISIPHOTO MPUTSHKEHUS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanuyeckoe BIKeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBIYKEHUE
3.2 ###Par###Cxopoctb. CpeiHsis CKOPOCTh MPH HEPAaBHOMEPHOM JBHKeHHU. Pacuér
YT U BPEMEHU JBUKCHHUSI
33 SIBnenune wuHepIMH. 3aKOH UWHEpHUH. B3ammojeiicTBue Ten Kak MNpUYHUHA
M3MEHEHUsI CKOPOCTH JIBKEHHUs Tell. Macca Kak Mepa MHEpTHOCTH Tella
3 34 ###Par###I lnotHocTs BemecTBa. CBs3b MIOTHOCTH C KOJMYECTBOM MOJIEKYT B
' eanHuIle o0bEMa BeliecTBa
3.5 Cuna Kak XapaKTepHCTHKA B3aUMOACUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHnne cuiibl ¢ MOMOUIbI0 JUHAMOMETpa
37 ##HPar##SIBnenne taroreHuss W cuia TsokecTH. Cuiaa TSDKECTH Ha  JIPYTUX
' ranerax. Bec tena. HeBecomocTh
3.8 Cuna TpeHusi. TpeHue CKOJIbKEHUs U TpeHUe Nokosl. TpeHue B Ipupoie U TEXHUKE




3.9

H#HH#Par#H##Cnoxxenue cuil, HalIpaBJICHHBIX MO0 OJHOM MpsiMoil. PaBHOaelcTBYIOMIAs
cul

3.10

[IpakTuyeckue pabOTHI:

Omnpenenenrne CKOPOCTH PaBHOMEPHOIO JBUKEHMS (IIapUKa B >KMJIKOCTH, MOJAEIH
AJIEKTPUYECKOTO aBTOMOOWIE M Tak pgajiee). OmpeneneHue CpeaHeld CKOPOCTH
CKOJIbXKEeHUsI OpycKa WM MIapuKa [0 HAKJIOHHOW TiockocTH. Ompenenenue
IUIOTHOCTHU TBEPAOTO Tena. ONbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS
(mebopmanmu) MPYKUHBI OT MPHIIOKEHHOW CHIIBI. OIBITHI, JTEMOHCTPUPYIOIIHE
3aBUCHUMOCTb CWJIBI TPEHHUS CKOJBKEHMs OT Beca Tela M Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@u3nyecKue SBICHNS B IPUPOE: IPUMEPHI IBIKEHUS C Pa3IMYHBIMUA CKOPOCTSIMU B
JKUBOM U HEKMBOU PUPOJE, NEHCTBUE CHUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuyeckre yCTpouCTBa: TMHAMOMETP, MOAIIMITHUKHI

TABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Jasnenue TBEpaoro Tena. CriocoObl yMEHBIICHHS M YBETUUCHUS JaBICHUS

4.2

JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHHUs T'a3a OT 00bEMa, TEMIIEPATYPBI

4.3

[Tepenaua naBneHust TBEPABIMH TEIAMH, KUJIKOCTAMH W razamu. 3akoH [lackais.
ITHeBMaTHUYECKHE MaIIMHbI

4.4

3aBUCHMOCTh JABJCHUS KXUIAKOCTH OT TIIYOMHBI. [ MapoCTaTHYECKUU TMapagoKc.
CooOmaromuecs cocypbl. [ napaBnnyeckiue MexaHU3Mbl

4.5

Atmochepa 3emnum u armocdepHoe mAaBieHHE. [IpHUMHBI CyIIECTBOBAHUS
BO3yIIHOM 06onouku 3emuin. OnbiT Toppuuemiu. 3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHUSA OT BBICOTBI HAJ YPOBHEM MOPA

4.6

N3mepenune atmocdepHoro masneHus. [Ipubopel mis u3mepeHus: aTMochepHOTro
JIABJICHUS

4.7

JlelicTBMe XUIKOCTHM M ra3a Ha MOTPY)KEHHOE B HHUX TeNo. BeITankuBaromias
(apxumenoBa) cuia. 3akoH Apxumenaa

4.8

[lnaBanue ten. Bo3ayxomnnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT 00bEéMa MOTPYKEHHOW B
JKUJIKOCTh 4YacTu Tena. OnpejenieHue BhITAIKUWBAIOLIECH CHUIIbI, JIEUCTBYIOIIECH Ha
TEJI0, TOTPY)KEHHOE B KUAKOCTh. [IpoBepka HE3aBHCHUMOCTH BBITAJIKHUBAIOIICH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOITUE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEJO
B JKUJKOCTH, OT 00bEMa MOTPYKEHHOW B MKUAKOCTh YACTH TeJa M OT IUIOTHOCTH
xuakoctd. KoHCTpyupoBaHHMe apeoMeTpa WM KOHCTPYUPOBAHHME JIOJKH U
onpeseneHue e€ rpy30noIbEMHOCTH

4.10

dusznueckue SBICHUS B IpUupoac: BIUSAHUC aTMOC(l)epHOFO JaBJICHHA Ha JKHUBOM
OPraHusM, IJIaBaHHC pr6

411

TexHuueckne ycTpOHCTBa: COOOMIAIOIIMECS COCYAbI, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIMYECKUIN Tpecc, MaHOMETpP, OGapoMeTp, BBHICOTOMEp, MOPIIHEBOWH HAacoc,
apeoMeTp

PABOTA, MOITHOCTDB, DHEPI'MA

5.1 MexaHnunueckasi paboTa

5.2 MexaHudeckass MOIITHOCTE

53 [IpocThie MeXaHU3MBIL: pbIuar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHS
pblyara

5.4 [TpumeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3onoToe npaBuio» MexaHuku. KoaduimeHnt mone3Horo nelcTBUsS MEXaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTreHumanpHas SHEPTUM TeJla, MOJIHATOTO HaJ 3eMIIEN




o.7 Kunernueckas sneprus

58 [Tonnas MexaHuueckasi SHEprus. 3aKOH U3MEHEHMsI U COXPAaHEHUsI MEXaHUYECKON
SHEPrUuu
[IpakTuyeckue pabOTHI:
##H#Par###Onpenenenue pabOThl CUIIBI TPEHUS TIPH PABHOMEPHOM JBMKEHUH TeJa

5.9 10 TOPU30HTAJIBHOM MOBEpXHOCTU. MccaenoBanue ycioBUN paBHOBECHUS phluara.
N3smepenne KIIJ[ HakimoHHOW IUIOCKOCTH. M3ydeHnme 3akoHa COXpaHEHUS
MEXaHUYECKON SHEPrUn

5.10 @Pu3ndecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIC YEJIOBEKA

511 TexHuueckne yCTPOWCTBA: phIYar, IOABWXKHBIA W HEMOABIKHBINA OJIOKH,
HAKJIOHHAs IJIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY

8 KIIACC
Koxa Kon
E:ue S IeMEHTA IIpoBepsiemble 3J1eMeHTHI COIePKAHUSA
TEIJIOBBIE ABJIEHUSA

OcHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS BEIIECTBA.

6.1 Macca u pa3mepbl MoJiekya. OmbIThI, MOATBEPKAAIOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKOU TEOPUU

6.2 Mopnenn  TBEPHOro, KHUAKOTO M  Ta3000pa3HOr0  COCTOSIHMM  BEIIECTBA.
Kpucrannunueckue u amopdHsie Tena

6.3 OOBSICHEHUE CBOIICTB ra3oi3, KUJIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHOKUHETUYECKON TEOpUHU

6.4 CMmaunBaHUe U KalWJUISIPHBIC SBJICHUS

6.5 TennoBoe paciMpeHne u cyKaTue

6.6 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEMJIOBOTO JIBUKEHUS YaCTHIL

6.7 Buytpennss sHeprust. CriocoObl U3MEHEHUS! BHYTPEHHEW SHEpIrUu: Terionepeaayda
U COBEpLIEHHE PA0OTHI

6.8 Bupl Tenonepenayn: TEIONPOBOJHOCTb, KOHBEKIIMS, U3IyYeHUE

6.9 KonnuecTBo TemnoTsl. Y enpHas TeII0EMKOCTh BELIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OaaHca

6 6.11 [InaBneHne W OTBepAEBAaHUE KPUCTAJUIMYECKUX BELIECTB. YelbHas TEIIoTa

IUTABJICHUS
ITapooGpazoBanne u konzaeHcauus. Mcrnapenue. Kunenwe. YaenpHas Teruiora

6.12 napooOpazoBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOc(hEepHOTo
JIaBJICHUS

6.13 BnaxxHocTh BO31yxa

6.14 OHeprus TOIIMBA. Y IenbHasl TEMJI0TA CTOPAHUS

6.15 [TpuHLMOBI PabOTHI TEIIOBBIX I[BI/\I’FaTeJ'IeI\/'I KIIJ] terutoBoro neurarens. TermioBele
JIBUTATEIIN U 3aIATa OKPY’KAIOLIEN Cpeibl

6.16 3aKOH COXpAaHEHHUsI U IPEBPALICHMSI DQHEPTUU B TEIUIOBBIX MPOLIECCAX
[IpakTuyeckue paboOTHI:
#H#HPar###OnbIThl 0 0OHAPYKEHUIO AEUCTBUS CUI MOJIEKYJISIPHOTO MPUTSKEHUSL.
##H#Par###OnbIThI IO BRIPALIMBAHNIO KPUCTAJIIOB TOBAPEHHOM COJIM WM caxapa.

6.17 ###Par###OnLITLI 1O HAOJIOEHUIO TEIJIOBOTO PACIIUPEHUs ra30B, KUAKOCTEH U
TBEPABIX TEI.
###Par###Onpenenenue naBneHus Bo3Ayxa B OaJJIOHE MITPUIIA.
#HHPar###OnbIThl, TEMOHCTPUPYIOUINE 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs UM OXJIAXKICHUSI.




###Par###lIpoepka TUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI  CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKOH TPYOKe OT TeMIepaTyphbl.

###Par###HabnroneHne W3MEHEHUs] BHYTPEHHEH OSHEpPrHHM Tela B pe3ysbTare
TETUIONepe1aun U paboThl BHEITHUX CHJL.

###Par### ccnenoBanne sSBICHUS TEIUIOOOMEHA TPU CMENIMBAHUM XOJOJIHOW H
ropsiue BOJBI.

#H#Par#H##OnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW mpHu
TETIO0OMEHE C HarpeThIM METAILTHYECKIM IUITHHIPOM.

#H##Par###Onpenenenue yaeapHON TEIIIOEMKOCTH BEIIECTBA.
#HH##Par#H#lccnenoBanue mpoiecca UCIapeHus..

###Par###OnpeneneHue OTHOCUTEIbHON BIaXKHOCTH BO31yXa.
#H##Par###Onpenenenue yaeapHON TEIIOTHI IUIABIEHMSI JIbJa.

dusnyeckre SBICHUS B npupoac: MOBECPXHOCTHOC HATKCHUC U KallWJIAPHBIC

6.18 SIBJICHUS B TIPUPOJE, KPUCTAUIBI B mpupoje, uznydenue ComHIla, 3amep3aHue
BOZOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHesl, CHeTa.
TexHuueckre yCTpPOWCTBA: KaNWJUIAPBI, MPUMEPBl HCIOJIB30BaHUS KPUCTAILIOB,

6.19 JKUJKOCTHBIM TEPMOMETp, MaTYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS

JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBas TypOWHA, JBUTAaTelb BHYTPEHHETO
CrOpaHus.

OJIEKTPUYECKHWE 1 MAI'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tell. [[Ba poaa 3JIeKTpUYECKHUX 3apsiI0B
B3aumoneiictBue 3apsokeHHbIX Ten.  3akoH  Kynona  (3aBHCHMOCTh  CHITBI

7.2 B3aMMOJICHCTBUS 3apSHKEHHBIX TET OT BEJIMYMHBI 3apSIOB M PACCTOSHUS MEXKTY
TEJIaMH )

73 Onektpuyeckoe 1one. Hanpspk€HHOCTh  snekTpudeckoro mnojs.  [Ipuniun
CYNEPIO3UINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

74 Hocutenn »snexkTpuyeckux 3apsaioB. ODJEMEHTAPHBIM JJICKTPUUYECKUN  3apsii.
Crpoenue atoma. [IpoBOJHUKHN U AUAIEKTPUKHI

7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

76 DIEKTpUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO ToKa. McTrouHuku
MOCTOSIHHOTO TOKa

77 JleficTBUSL ~ DJEKTPUYECKOTO TOKa  (TEIJIOBOE, XHUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B JKHMJIKOCTSX U Ta3ax

7.8 DnekTpuyeckas uemnb. Cuiia Toka. JIEKTPUIECKOE HANPSIKEHUE

7.9 ConpoTHuBieHUE NPOBOJHUKA. Y ACIBHOE COIPOTUBIICHNE BEILIECTBA

7.10 3akoH OMa jid ydyacTka nenu

7.11 [TocnenoBarenbHOE U TApAJJIENBHOE COCAMHEHUE IPOBOJHUKOB

7.12 PaGoTta 1 MOIITHOCTH AseKTpUYecKoro Toka. 3akoH Jlxxoyms — Jlenma

713 DNeKTpUUYECKUe 1eNH U MOTPEeOUTENN IeKTpUIecKoil sHepruu B 0bITy. KopoTkoe
3aMbIKaHUE

7.14 [TocrosiHHbIE MarHUTHI. B3anMoeiicTBUE MOCTOSIHHBIX MATHUTOB

7.15 MarnuTHoe noJjie. MarautHoe nosie 3eMJIM M €ro 3HaUeHHe JJ1s )KU3HU Ha 3emiie

716 OneiT  Opcrena. MarHutHoe 1one  AJEKTpUYecKoro Toka. llpumenenue
3JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MAarHUTHOrO TMOJS Ha MPOBOJHUK C TOKOM. OJEKTPOJBUIaTelb

7.17 MOCTOSTHHOTO ~ TOKa. Mcmonb30BaHME  AJIEKTPOJBHUrareiell B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCHOPTE

7.18 Oneitel @apanes. SABneHue snekTpoMarHuTHON MHAYKIMU. [IpaBuio Jlenna

719 DnexTporeHeparop. CrnocoOsr MOJTyYEHMSI IIEKTPUYECKON SHEPTUH.
DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUH

7.20 [IpakTuyeckue paboThI:




OnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI HHAYKIHEH U IPU COMPUKOCHOBEHHH.
HccnenoBanue neiicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUBJIEKTPUKH.
COopka u poBepKa padOThI ANEKTPUIECKON IIENH MMOCTOSIHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaPsHKEHMUS.

HccnenoBanue 3aBUCHMOCTH  CHUJIBI  TOKAa, MIYHIETO 4Yepe3 pe3Uucrop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pE3UCTOpE.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb AJIEKTPUUYECKOIO COINPOTUBIICHUS
IPOBOJAHMKA OT €ro JJIMHbI, IUIOIAH TONIEPEYHOT0 CEYEHHS U MaTepHara.
[IpoBepka mpaBuiIa CI0KEHUS HANPSKEHUN IPU MOCIEI0BATEILHOM COEIMHEHUU
IByX pesuctopoB. IIpoBepka mpaBmia Juisi CWJIbl TOKa NpU MapajuieIbHOM
coelMHEHUH pe3ucTopoB. OnpeneneHue pabOThl NEKTPUUYECKOTO TOKA, UAYIIETO
yepe3 pesuctop. OnpeneneHre MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha
pesucrope. MccnenoBanne 3aBUCUMOCTH CUJTBI TOKA, UYILErO Yepe3 JJaMIIOUKY, OT
HanpsbkeHus Ha Hed. Omnpenenenune KIIJ[ wnarpeBarens. Hccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSl IOCTOSIHHBIX MarHUTOB. l3ydeHHe MarHuTHOTO
II0JIsI IOCTOSTHHBIX MarHUTOB NPU UX 00bEIUHEHUM U pazjieneHuu. MccnenoBanue
NEUCTBUSL  DJEKTPUYECKOTO  TOKAa HAa  MarHUTHYKO  CcTpenky.  OIbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJEUCTBUS KaTyIIKM C TOKOM U
MarHuTa OT CWJIbI TOKa M HampaBlieHus TOKa B Karymike. V3ydeHue neicTBus
MarHUTHOTO IOJISI Ha IPOBOJHUK ¢ TOKOM. KoHcTpyHrpoBaHue U usydeHue padoThbl
anekrpoasurarens. smepenne KII/ snexTponBurareabHON yCTaHOBKH. ONBITHI
[0 HCCJIENOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOW MHAYKIMHU: HCCIIEI0BaHUE
W3MEHEHMI 3HaYeHUs M HallPaBJICHUs] HHAYKIIMOHHOTO TOKa

Ouznyeckue SBICHUS B TMPUPOJE: JIIEKTPUUYECKHE SBJIEHHS B aTMocdepe,

7.21 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJe 3eMJIH, Apeld IMOJFOCOB,
POJIb MATHUTHOTO MOJIS JUIsl dKU3HU Ha 3eMile, IOJIIPHOE CUSHUE
TexHuueckue ycTpoWCTBa: AIIEKTPOCKOI, aMmIepMETp, BOJIBTMETP, PpEOCTar,
CUETUYMK  UIEKTPUUYECKOM  SHEPruM,  DICKTPOOCBETUTEIbHBIE  MPHOOPHI,
1.22 HarpeBaTeIbHBIC AJIEKTPONIPHUOOPHI (MPUMEPHI), dIEKTPUUCCKUE MPEIOXPAHUTEIH,
JIEKTPOMArHUT, 3JEKTPOJIBUTATENNb MOCTOSHHOTO TOKA, T€HEpaTop MOCTOSHHOIO
TOKa
9 KJIACC
Kon Kox
paspe | [IpoBepsieMble 311€MEHTHI COAEPKAHUS
na
MEXAHUWYECKHUE SABJIEHWA

8.1 MexaHnuueckoe JBmxeHue. MarepuanbHast Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUUECKOTO JIBUKECHUS

8.3 PaBHOMepHOE NpSMOJIMHENHOE ABHKEHHE

8.4 ###Par##HepaBHOMepHOE NpsMOJUHENHHOE NBWKeHUe. CpeiHss M MTHOBEHHas

CKOpOCTb TeJla IPH HEPABHOMEPHOM JBHKEHHUU
3 8.5 Yckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHEHHOE TBH)KEHUE
8.6 ##H#Par###CrobonHoe nagenue. OnbIThl [anumes
87 ####Par##PaBHOMepHOEe  JBIDKEHHE 1O OKpyxkHocTH. [lepuon wu  dacrtora
oOpauienus. JIuHeiHas u yrioBas ckopocTH. LleHTpocTpeMHuTeNbHOE YCKOPEHUE

8.8 [Iepselii 3akoH HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HproToHA

8.11 HHAPar###1 [puHLIMI CyneprioO3UIIUU CUIT




8.12

Cuna ynpyroctu. 3akoH ['yka

#H##Par#H##Cuna TpeHus: Cuiia TPEHUS CKOJIBKECHMSI, CUJIa TPEHHs TMOKOs, IPYyrue

8.13
BU/JIbl TPEHHS

8.14 ###Par###Cuna TSHKECTH U 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
naIeHUs

815 JBuxenue miuaner Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocThb
U TIeperpy3Ku

8.16 PaBHOBecue MaTepuanbHON TOUKU. AOCOJIFOTHO TBEPIOE TENIO

817 #H##Par#H#PaBHoBecre TBEPIOro Tejla C 3aKPEIIEHHOW OChIO BpaileHus. MOMEHT
cuibl. LleHTp TsKecTH

8.18 Nmnynsc tena. 3menenne nMirynbca. IMnynsce cuiisl

8.19 3aKOH COXpPaHCHHS HMITYJIbCa

8.20 #H##HPar###PeakTHBHOE TBIIKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 Pabota cui TsyecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu U paboThl

8.23 [ToTeHnmanpHas 3Heprus Teja, MOJHATOrO HaJl HOBEPXHOCTHIO 3eMIIn

8.24 [ToreHnmanpHass SHEPTUS CKATON TPY>KUHBI

8.25 ###Par#HHKunernueckas sHeprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26 #H#HPar####3axoH coXpaHEeHUS] MEXaHUIEeCKOH SHEPTUH
[IpakTueckue pabOTHI:
Omnpenenenre cpeqHel CKOPOCTH CKOJBKEHUs OpycKa WM JBHKEHHS LIapuKa IO
HaKJIOHHON IuockocTd. OrmpeneneHue YCKOpeHHsl Tejla INpH PaBHOYCKOPEHHOM
JIBMDKEHUU 110 HAKJIOHHOM TNIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM IBH>KEHUU
0e3 HaYaJIbHOW CKOPOCTH.
IIpoBepka rumoTe3bl: €CIU NpPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HaudaJbHOU

8.27 CKOPOCTH TIyTH OTHOCSTCS KakK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHHS CKOJBKEHHUS OT CHJIbI HOPMAbHOTO
nasinenus. Omnpenenenue KodpduuueHTa TpeHus cKoibkeHus. OrnpeneneHue
KECTKOCTH MpyKuHbl. OnpezneneHue pabOThl CHIbI TPEHUS IPU PAaBHOMEPHOM
JBYDKEHUH TeJla MO0 TOPU30HTaJIbHOM MoBepxHocTH. OrmpenesneHue paboThl CHIIBI
YIPYrOCTH NIpU NOJbEME I'py3a ¢ UCHOJIb30BAHUEM HENOABMXHOIO U IOJBUKHOIO
OJI0KOB

8.8 dusnueckue SBIEHUS B MPHUPOJIC: NPWIMBBI U OTIMBBI, JBUXKEHHE IUIAHET
CoJIHEe4HOH CUCTEMBI, PEAaKTUBHOE JIBUYKEHHUE KUBBIX OPraHU3MOB

8.29 TexHuueckue yCTpoilcTBa: CHUIAOMETp, JATYUKU TIOJIOXKEHUS, PACCTOSHHUS U

YCKOPCHUS, PAKCTBI

MEXAHUYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHOKCHHC. OcHOBHEBIE XapaKTCPUCTUKU KOJIeOaHMIA: Iepuon,

9.1 4acToTa, aMILTUTY/1a

97 MareMathueckuii M TOPYXKUHHBIA MasTHUKUA. lIpeBpallleHne »dHEprum Impu
K0J1e0aTeNbHOM JIBUYKEHUH

9.3 3aryxaromue Koyebanusi. BeiHyx/1eHHbIe KoJieOaHus. Pe3onaHc
Mexanuueckue BosiHbl. CBOWCTBa MeXaHMYECKMX BOJH. [IpojosibHble |

9.4 norepeyHble  BOJIHBL.  JInMHA BOJIHBI M CKOPOCTh €€  PacmpoCTpaHEHHSs.
MexaHnuecKie BOJHbI B TBEPJIOM Telle, CEHCMHUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTb U BBICOTa 3ByKa. OTpakeHue 3ByKa

9.6 Wnbpa3Byk u ynbTpa3Byk

9.7 [IpakTuyeckue paboOThI:

OnpeneneHHe YaCTOThI U ICprUoaa KoJIe0aHMil MaTEMAaTHYECKOTO MasATHHKA.




OmnpeneneHne 4acTOTHI U MEPHOa KoleOaHU PY>KUHHOTO MasTHUKA
HccnenoBanue 3aBHCUMOCTH TIepHO/a KoleOaHUH MOJBEIIEHHOTO K HUTHU Tpy3a OT
JUIMHBL HUTH. VccrienoBaHWe 3aBHCHMOCTH MEpHOJa KOJNeOaHWil MPYKMHHOTO
MasiTHHKa OT Macchl Tpy3a. [IpoBepka HE3aBUCHUMOCTHU INEpHoja KoleOaHul rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl rpy3a M >KECTKOCTH NPYXKHHBI. M3MmepeHue
YCKOpPEHUsI CBOOOHOTO TaICHUS
98 CDI/IU3I/I‘-IGCKI/IG SIBJICHHUS B IPUPOJIC: BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSCEHHE,
CeiCMUYECKHEe BOJIHBI, IlyHAMH, X0
9.9 TexHuuecKre yCcTpoicTBa: 3X0JI0T, HCIOJIH30BAHNE YIBTPA3BYKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
101 DNeKTpOMarHuTHOE ToJIE. OneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOWICTBA CBETA
10 10.4 [IpakTueckue pabOTHI:
] N3ydyeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOIUIbI0 MOOMIJIBHOTO TesnedoHa
105 Odwusnueckue SBICHUS B TPUpOJE: OHONOTHYECKOE JCWCTBHE  BUIMMOTO,
yIbTPadHUOIETOBOTO U PEHTTEHOBCKOTO H3ITyYeHHUN
106 TexHnueckne yCcTpOWCTBA: HCIOJIb30BAHUE JJIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsiMonmHEHHOE pacTIPOCTPAHCHHUE CBETA
11.3 OTtpaxenue crera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa
114 [Ipenomiienne cBeta. 3akoH mpesnoMiieHUs1 cBeta. [loHOe BHYTpeHHEe OTpakeHue
cBeTa
11.5 Jlunza. Xop jrydeii B JIMH3E
11.6 Onrtuueckas cucrema ¢GoToarmapara, MUKPOCKOIIA U TEJIECKOTa
11.7 I'na3 kak ontuyeckas cucreMa. bIn3opykocTh U AaTbHO30PKOCTh
118 Paznoxxenue Genoro ceera B crekTp. OnbiTel HetoToHa. CroxkeHHe CIeKTpaIbHBIX
nBeToB. Jucnepcus cera
[IpakTnueckue pabOTHI:
11 #H##Par#t#lccienoBanne 3aBUCUMOCTH YIJIa OTPOKEHHS CBETOBOTO JIyda OT yIJia
na/ICHUs.
#H##Par###113yuenne xapakTepUCTUK U300paKEHUsI TIPEIMETa B IIIOCKOM 3€pKaje.
###Par###lccnenoBanre 3aBUCMMOCTH yIJia MPEIOMIICHHS CBETOBOTO Jy4a OT yria
11.9 NaJCHNs Ha TPAHULE «BO3LYX — CTEKION. §
###Par###1 lonyyenne n300pa>keHUi ¢ MOMOIIBI0 COOMPAOIIEH JTHUH3BL.
#H##Par###Onpenenenue (HOKyCHOTO pacCTOSHUS U ONTHYECKON CUIIBI cOOMparoieit
JMH3BIL.
##H#Par###OnbIThI IO pa3I0kKEHUIO OEJI0ro CBETa B CIEKTP.
#H#Par###OnbITHl IO BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOMIOJCHUM Yepe3
IIBETOBbIE (PMIIBTPHI
11.10 ®dusnueckue sBneHuss B mnpupoje: 3armeHus Comnua u JlyHsl, nBera Tedn,
ONTUYECKHUE SIBIEHUS B aTMocdepe (11BeT Heba, pedpakuus, paayra, MUpax)
11.11 TexHuueckue ycTpoicTBa: 0UKH, NEPUCKOT, (hoToanmapar, ONTHUYECKHUE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
12 12.1 OmnbiThl Pezepdopna u muranerapHast Moziens atomMa. Mogens aroma bopa
12.2 Hcnyckanue u noruonieHue cBera aroMoM. Kpantel. JInneiiuaTsie cieKTpbl
12.3 PagunoakTuBHOCTB. Asib(a, OeTa- U raMMa-u3ITydeHHsI




12.4 Crtpoenue atomHoro siipa. HykiionHnast MoJieib aToMHOTo sijipa. M30Tomnsl

12.5 PannoaxTuBHble peBpanienus. [leproa noypacmnajia aTOMHBIX sSiA€p

12.6 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBs3b MAcChl U SHEPTUU

12.8 Peakuuu cunTesa u aenenus siiep. Merounnku sHepruu CoJiHIA U 3BE3]T

12.9 SnepHas sHepreTuka. JIeicTBHE paAOAaKTUBHBIX MU31yYEHUN HA KUBBIE OPraHU3MBbI

[IpakTuyeckne paboOTHI:
HaGumto/ieHre CIUTONIHBIX U IMHEHYAThIX CIICKTPOB U3JTYUCHUSI.

12.10 HccnenoBanue TpPEeKOB: M3MEPEHUE SHEPTrUU YACTULIBI [0 TOPMO3HOMY IyTH (1O

¢dororpadusim).
H3mepenne painoakTUBHOTO (oHa

®usnyeckue SBICHUS B TPUPOJIE: €CTECTBEHHBIM paJnoakTUBHBIN  (oH,

12.11 KOCMHMYECKHUE JIY4H, PaJUOAKTUBHOE U3Iy4CHHE IMPHUPOJHBIX MUHEPAJIOB, IEHCTBHE

PaaOaKTUBHBIX I/I3J'IY‘ICHPII>1 Ha OpraHuvs3Mm 4CJI0OBCKa

12.12

TexHuueckre yCTpOMCTBA: CIEKTPOCKOIl, HWHAWBHIYAJIBHBIA JIO3UMETP, KaMmepa
Buibscona

INPOBEPAEMBIE HA OI'3 11O PU3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHMSA OCHOBHOM OBPA3OBATEJBHON MTPOT'PAMMBI OCHOBHOTI'O

OBILIEI'O OBPA3OBAHUA

Kon
nposeps
eMOoro
TpeboBa
HUSA

IIpoBepsiemblie TpeOGOBaHUS K MPeAMETHBIM pe3y/JbTaTaM 02a30BOr0 YPOBHSI OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNs HA OCHOBE
oroc

[Tonnmanne ponu GU3MKA B HAyYHOW KapTUHE MHUpPA; CHOPMHUPOBAHHOCTH 0a30BBIX
MPEJICTAaBJICHUM O 3aKOHOMEPHOW CBSI3W U IO3HABAEMOCTH SBJICHUN MPUPOIBI, O POJH
JKCIepUMeHTa B (U3MKe, O CUCTeMooOpa3yroueid poiu (UMK B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJOTHUH, 00 3BOMIONUHN (PU3MYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOM
€CTECTBEHHOHAyYHOUM KapTHHE MHUPA, O BKJIAJIE POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKd, OOBSCHEHHE IMPOILIECCOB OKPYKAIOLIETO MHUpPA, Pa3BUTHE TEXHUKU U
TEXHOJIOTUI

3HaHUA O BUJAX MaTepuu (BELIECTBO W IOJIE), O JBMKEHUHM KaK CIIOCOOE CYIIEeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUHU CTPOCHHS BEIIeCTBA, O (PU3UYECKOUN CYIIHOCTH
SIBJICHUW TPUPOJIbI (MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);, YMEHHE
pas3nuyarh SIBJICHUA [0 OMNHCAHUIO HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3MUECKOE SBIIEHUE; YMEHHE pAaclO3HaBaTh MPOSBICHHUE
W3YYECHHBIX (DU3MUYECKUX SIBICHUNW B OKPYKAIOIIEM MHpE, BBIACNAS HX CYIIECTBEHHBIC
CBOMCTBa (ITPU3HAKN)

Bnanenne ocCHOBaMH IOHSATHHHOTO arrmapara W CHUMBOJIMYCCKOI'O sA3bIKa (I)I/ISI/IKI/I u
HCIIOJIb30BAHUEC UX JISI PCHICHUA y‘le6HBIX 3ala4; YMCHUC XapaKTCPpHU30BaATb CBOMCTBaA TCII,
(I)I/ISI/ILIGCKI/IG SABJICHUA U MTPOLCCChI, UCIIOJIb3Ys1 (I)YHILaMeHTaJ'ILHHC 1 OMITUPUYCCKUEC 3aKOHbBI

YMeHue ONnuChIBaTh HN3YUYCHHLIC CBOMCTBA T€l H (I)I/IBI/ILIGCKI/IC SABJICHUS, HUCIHOJIb3Ys
(1)143I/IHCCKI/IC BCINYHHBI

Bnanenne ocHOBaMHM METOJOB HAay4yHOTO T[IO3HaHMS C Y4ETOM COOJIOACHUS TPaBHUI
0e301acHoro Tpyza: HabIoAeHUue (PU3MUECKUX SBICHUM:

YMEHHUE CaMOCTOATENBHO COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M3 JIaHHOIO Habopa
00OpYyJIOBaHUSI 10 WHCTPYKIUH, OINHUCBHIBATH XOJ OMbITa M 3alHCHIBATh €ro pPe3yJbTaThl,
(bopMynupoBaTh BHIBOBI;

IMPOBCACHUC TTPSAMBIX U KOCBCHHBIX H3M€p€HHI>i (bI/IBI/ILIeCKI/IX BCJIMYWH: YMCHUC TIJIAHUPOBATH




U3MEpPEHUs, CaMOCTOSITENIbHO COOMpATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY I10 HMHCTPYKLUH,
BBIYMCIIATh 3HAUEHUE BEJIMYMHBI M AHAIM3UPOBATh IIOJYyYEHHBIE PE3YJIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IIPOBEJICHUE HECIOKHBIX SKCIEPUMEHTAJIbHBIX HCCIICIOBaHMM; CaMOCTOSITEIbHO cOOUpaTh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY U IIPOBOAMTH MCCIIEIOBAHUE 110 MHCTPYKLUH, [IPEACTABIATh
MOJIy4eHHBIE 3aBUCHUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TaONUIl W TpadUKOB, YUUTHIBATH
MOTPEIIHOCTH, J€JIaTh BBIBOJIBI 10 pE3yJbTaTaM HCCIEI0BAHUS

[loHumaHue xapakTEepHbIX CBOMCTB (PU3NUECKUX MOJeNel (MaTepualibHas TOYKa, a0COJIFOTHO
TBEPJOE TEJIO, MOJEIN CTPOCHHUs ra30B, KUJIKOCTEH M TBEPABIX TEN, IUIAHETapHAas MOJECIIb
aToMa, HYKJIOHHAs MOJielb aTOMHOIO siipa) U YMEHHME HPUMEHSTh UX A OOBSICHEHUS
(U3NIECKUX MTPOLIECCOB

YMmenne OoOBSCHATH (PU3MUECKHE TPOILECCHl W CBOWMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyallMl MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBISABIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHUE C ONMOPOM Ha U3yYEHHbIE CBOMCTBA (PU3NUYECKUX
SIBIICHUH, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH

YMmenue pemath pacuéTHble 3ajaud (Ha 0a3e 2 — 3 ypaBHEHHUI), UCHOJb3ys 3aKOHBI U
(GbopMynbl, CBsA3BIBAaIOLIME (PU3UYECKHE BEIMYMHBI, B YACTHOCTH, 3allUCBIBaTh KpaTKOE
YCIIOBHE 3a/lauM, BBISABIATH HEAOCTAIONIME JaHHbIe, BbIOMpaThb 3aKOHBl U (POPMYIIBI,
HeoOXoIuMBbIe JUIsl €€ pelIeHHs], UCIIOJIb30BaTh CIIPaBOYHbIE JaHHbIE, TPOBOJAUTH PAcUEThl U
OIICHMBATh PEATHCTUYHOCTh IMOJIYYEHHOTO 3HAa4€HHUsS (PU3NYECKOM BEIWYMHBI; YMEHUE
OTIPEIeIIATh Pa3MEPHOCTh (PU3NUECKON BETMUMHBL, TOJYYEHHOM MTPH PEIICHUH 3a1a4u

YMeHue xapakTepu3oBaTh NPUHIMUMBI JEHCTBUS TEXHUUYECKUX YCTPOWCTB, B TOM YHCIE
OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJOTHYECKHX MPOLIECCOB MO UX OMHCAHMIO,
UCIOJNb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBICHUH M HEOOXOoAUMble (HU3NYECKUE
3aKOHOMEPHOCTH

10

YMeHHne HCIOoNB30BaTh 3HAHHUS O (DU3MUYECKHX SBICHHUSX B TIOBCEIHEBHOW JKWU3HU JUIS
obecrieueHrst OE€30TACHOCTH MPU OOpAIIEHUH C OBITOBHIMH TMPHUOOpPAMU U TEXHUYECKUMH
YCTPONCTBAMH, COXPAHEHHS 3JI0POBbSI M COOIIONECHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYyXKarollel cpezae; MOHMMaHUE HEOOXOJAMMOCTH TPUMEHEHHs MOCTIDKEHHHA (U3UKA U
TEXHOJIOTUH JUIsl PAlMOHAIIBHOTO MPHUPOJIOTIOIb30BaHHSI

11

OmnsIT noucka, npeoOpa3zoBaHus U MpeAcTaBieHuss HHPpopMalu GU3NYECKOTO CONEPIKAHUS C
WCIO0JIb30BaHNEM HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIICHUBATh
JOCTOBEPHOCTh ~ MOJYYEHHOH HWHGOpMAalMM HA OCHOBE HMMEIOIIMXCS 3HAHUH U
JOTIOTHUTEIBHBIX HCTOUYHUKOB; YMEHHE HCIIOJIb30BaTh MPU BHINOJHEHUH Y4EOHBIX 3aJaHUil
HayYHO-TIONYJISIPHYIO JIUTEpaTypy (PU3HMUECKOro cojlepkaHus, CIpaBOYHBIE MaTepuabl,
pecypcesl cetu MHTepHeT; BianeHue 6a30BbIMU HaBBIKAaMH MpeoOpa3oBaHus HHPOPMALMH U3
OJIHOM 3HAKOBOM CHUCTEMBI B JpPYryl; yYMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE H
YCTHBIE COOOIIEHUS] HA OCHOBE MH(OPMAIIUK U3 HECKOJIBKHX UCTOYHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D 11O

PU3UKE

Kox | IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1 MEXAHUWYECKUE ABJIEHUA

1.1 MexaHn4ecKoe JIBIKEHHE. MaTepHaanaﬂ touka. Cucrema orcuéra. OTHOCUTEIHHOCTh JABHIXCHU A

PaBHOMepHOC U HEPAaBHOMCPHOC IBUKCHUC. Cpez[Hsm CKOPOCTD. CDopMlea JJIs1 BBIYUCIICHUA

1.2 | cpenneii ckopoctu: V = S/t

1.3

PaBHOMCpHOC HpHMOHHHCﬁHOC JABMOKCHUC. 3aBHUCHUMOCTD KOOpPAWHATHI TCJIa OT BpCMCHU B CIIydac
PaBHOMEPHOT'O HpﬂMOJ’IHHCﬁHOFO JABHKCHUSA

(1) =x,+vt




I'paduky 3aBUCUMOCTH OT BPEMEHH JUISl MPOEKLIUH CKOPOCTH, MPOEKLUUU MEePEeMELICHHs, MyTH,
KOOPAMHATHI TP PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKECHUU

3aBUCUMOCTh KOOPJIMHATHI TejJa OT BPEMEHH B Cily4ae PaBHOYCKOPEHHOTO MNPSIMOJUHEHHOTO
JBH>KEHUSA:

Sy =vg, =+ a =

(] [

@opMyIbl Ul TPOEKLUU IEPEMELICHUS, IPOEKIUM CKOPOCTH M IPOCKUHUH YCKOPEHHUS IIPU
PaBHOYCKOPEHHOM MPSIMOJMHENHOM JBUKCHUU:

2
f
14 s () =vy, -a‘+a1.-E~
U_\'('f) =Upx T4, Z,
a.(t)=canst,
Ulr‘ - l"}1.'1" :2{":{51
I'padmkn 3aBUCUMOCTH OT BpeMEHH JUIsl MPOEKIUU YCKOPEHHMsI, IPOEKIIUNU CKOPOCTH, MPOEKIUU
NepeMeleHus, KOOPANHATHI IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
CBoOonHoe manenue. dopmynbl, onuchBarolye CBOOOJHOE TMaJeHUE Tela IO BEPTHKAIH
15 (IBMKEHUE TeJla BHU3 WIKM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3eMiH). ['paduku 3aBUCIMOCTH OT
' BpEMEHHU JJIsl TPOEKIIUU YCKOPEHUS, IPOEKIIUU CKOPOCTH U KOOPIAUHATHI TPU CBOOOTHOM IaJIEHUN
TeJa 0 BEPTUKAIN
CKopocCTh paBHOMEPHOTO JIBMKEHHUS TEJIa IO OKPYKHOCTH. HarnpasiieHrne cKopocTH.
®opmyna JUTsl BBIYUCIECHUS CKOPOCTH Yepe3 paiuyc OKPYKHOCTHU U MepUO]T OOpalleHus:
L= 2R
T
lenTpocTpemuTensHoe yckopenue. HampaBieHue eHTpOCTPEMUTEIBLHOTO YCKopeHusi. dopmyna
JUISl BBIYUCIIEHUS YCKOPEHUS:
1.6
2
a. — U
" R
®dopmyrna, CBSI3bIBAIOIIAs IEPHOJ] M YACTOTY OOpallleHUs:
V= 1
T
Macca. [TnotHocts Bemecta. @opmysna 175l BBIYUCICHUS TUIOTHOCTH:
1.7 _m
V
1.8 | Cuna — BekTopHas gusuueckas penuyrHa. CloxxeHue CHi
1.9 | SBnenue nnepuuu. [lepBriii 3akon HeroToHa
Bropoit 3akoH Herorona:
110 | F=m -a
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopenicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. . —_F
21 T T 12
TpeHne mnokosd W TpeHHME CKOybKeHus. PopMyna JUlsl BBIUMCIEHHS MOJIYJS CHJIBl TPEHMS
CKOJIbYKEHUS:
1.12
F_=pn-N
=t
1.13 | dedopmarus Tena. Yrpyrue U Heynpyrue aedopmanuu. 3akoH ynpyroil aedopmarmu (3akoH




I'yka):
F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - M,
F=g. .1 2

R -
Cuna TsxecTu. Y CKOpeHue CBOOOHOTO MMaICHHUS.
dopmyna Juisl BBIYUCIEHUS CUIIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emuu: F = mg.

JBmwxenue mnanet Bokpyr Comnnna. [lepas kocMuyeckas ckopocTb. HeBecoMOCTh U eperpy3ku

1.15

Nmmrynbse Tena — BeKTopHast Gu3nUYecKasi BeIHIHHA.
=m0

Nmnynec cuctemsl Ten. U3mMenenne umnynbsca. UMmynbc cuibl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI>’I CHUCTEMBI TCJI:
D=1+, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexanudeckast pabota. @opmyra Il BEIYUCICHHS pa0OThI CHJIBI:

A=Fscosc

Mexannueckass MOIITHOCTE:

nv=24
r

1.18

Kunernueckas n MOTCHIUAIbHAA SHCPIU. CDopMyna JJI1 BBIYUCIICHU S KUHETHYICCKOU OHCPruu:

Hﬂ.‘)z
TeopeMa o kuHeTHYeCKOM 3Heprun. opMyIia [1Jis1 BEIYMCICHUS TOTEHIIMAIIBHOM YHEPTHH Tea,
ITOJHATOTO

Hag 3eMiéit:

E,=mgh

1.19

Mexannueckas OHCPIuAi:
E=E,+E,
3akoH COXpPaHCHUA MeXaHHUYeCKOH OHCPI'UH. <D0pMyna AJI1 3aKOHAa COXpAaHCHHA MeXaHHNYEeCKOH

OHEPTHUHU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHHe MEXaHHYeCKOM OHCPI'U IIpU HAJITMYIUHN CUJIbI TPCHHA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cuist: M - Fl.
YcnoBue paBHOBECHS phlyara:

M +M, +..=0
[ToxBwxHbI 1 HenoABWKHBINA 61oku. KITJI mpocThiX MeXaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ

1.21

JlaBnenue TBEPAOIo Tea.
®opmyiia Ui BBIYMCIICHUS IaBJICHUS TBEPIOTO Tena:
F
P= 5
JlaBnenue raza. ATMocgepHoe AaBlIeHHE.
I'mapocTaTH4ecKoe NaBJICHUE BHYTPH JKUIKOCTH.




d)opMyJIa JJIA BBIYUCIICHUA JaBJICHUA BHYTPH ) KUIAKOCTH!

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBinyeckuil npecc

1.23

3akoH Apxumena. Popmyna Uid ONPENEIICHUs BBITAJIKUBAOLIEH CUJIbI, IEHCTBYIOLIEH Ha TeEIO,
MOTPYKEHHOE B AKUAKOCTb WU Ta3:

VYcnopue nmnapanus Tena. [IlnaBanue CyA0B U BO3QYyXOIlJIABAHUC

1.24

Mexannyeckue kojaeOanus. AMIUIUTYAA, IEPUOJ U YacToTa Kojebanuil. @opmyria, CBA3bIBAIOIIAs
4acTOTY M TIEPHO]T KOJICOAHMIA:

1.25

Marematuueckuii M TPYXKUHHBIM MasTHUKU. [IpeBpaiieHune sHepruu mpu KoyeOaTeIbHOM
JBHKCHHUH

1.26

3aryxatomue kosebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckue BOJIHEIL HpO)IO.]'H)HBIe U TONCPEYHBIC BOJIHBI. ZIJ'II/IHa BOJIHBI MW CKOpPOCTH
pacnpoCTpaHeHHs BOJTHBI:

h=v-T

1.28

3ByK. ['poMkoCT M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOM BOJIHBI Ha TpaHMIE ABYX Cpen.
WNnudpa3Byk u yapTpa3Byk

1.29

IIpaxmuueckue pabomoi

N3Mepenne cpenHell TMJIOTHOCTHM BEHIECTBA; ApPXUMEIOBOM CHIIBI; JKECTKOCTH TMPYKUHBI;
ko3¢ duImeHTa TpeHHs CKOIbKEHUS; pa0OThI CUJIbI TPEHUS, CUJIbl YIPYTOCTH; CPEAHENH CKOPOCTH
JBUKEHHS] OpycKa MO0 HAaKJIOHHOMW IJIOCKOCTH; YCKOpPEHHUsS OpycKa MpU JIBHYKEHUH 10 HAKJIOHHON
IJIOCKOCTH; YacTOThl U IMepHoja KojieOaHUil MaTeMaTH4ecKoro MasTHUKA; 4acTOThl M IEpPHOJIa
KoJieOaHUi MPYKUHHOTO MAasATHHUKA; MOMEHTA CHJIbI, JEMCTBYIOIIET0 Ha pbluar; paboThl CHIIbI
YIOPYTrOCTH MPH NOIBEME Tpy3a ¢ MOMOIIBIO HEMOJBUKHOTO OJI0Ka; pabOThl CHIIBI YIPYTOCTH MPU
noabEME Ipy3a ¢ MOMOUIBIO IOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTrPYKEHHON YacTH Tela U OT
IUIOTHOCTU KHUJAKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MacChl Tela; CHJIbI TPEHUS
CKOJIBKEHUSI OT CHUJIbl HOPMAaJbHOTO JaBJIEHHS M OT poJa MOBEPXHOCTH; CHJIbI YHPYTrOCTH,
BO3HUKAIOIIEH B MpYKHWHE, OT CTENEHU JeQopMaluu MPYKHUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHAa HaNpaBIIAIOLIEH; reproja (4acToThl) KojJeOaHUN HHUTSIHOTO MasTHUKA OT JUIMHBI HUTH;
nepuoja KojeOaHUM MPYKHMHHOTO MAasSTHHKAa OT MacChl Tpy3a U IKECTKOCTH MPYKUHBI;
UCCIIEIOBAHUE HE3aBUCUMOCTH TepuoAa KoJeOaHUN HHUTSHOrO MAasiTHUKA OT MacChl Tpysa.
[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

Qu3zuueckue s6NeHUss 8 Npupode. TIPUMEPHI ABIKEHUS C PA3IHMUYHBIMU CKOPOCTSMH B KUBOU U
HEXXUBOU MpUpPOJe, NeHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPHIUBHI U OTIUBBI, IBIKECHUE
wianeT CONHEYHON CHUCTEMBbl, PEaKTUBHOE JBIDKEHHE KUBBIX OpPraHU3MOB, pbIYard B Tele
YenoBeKa, BIMSHUE aTMOC(HEpPHOTrO JaBJICHUS Ha XKUBOM OpraHu3M, IJaBaHUE PbIO, BOCHPUATHE
3BYKOB ’KUBOTHBIMH, 3€MJIETPSICEHHUE, CECMUYECKHE BOJIHBI, IlyHAMU, 9XO0
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Texnuueckue ycmpoiicmea: CHUJIOMETP, JaTYMKU TIOJOXEHUS, PACCTOSHUS M YCKOPEHMS,
JMHAMOMETp, MOALIMITHUKH, PAaKeThbl, pblyar, MOJBM)KHBIA M HEMOJBIKHBIM OJIOKH, HAKJIOHHAs
IUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOILIAIOIIMECS COCYIbI, YCTPOICTBO BOJONPOBOJA,
THJIPaBINYECKUI Mpecc, MaHOMETp, 6apoMeTp, BHICOTOMEP, MOPIIHEBOM HAcOC, apeoMeTp, IXOJIOT,
MCIOJIb30BAHUE YIBTPA3BYKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJOKCHHS MOHCKYHHpHO'KHHCTquCKOﬁ TCOPHUU CTPOCHUA BCHICCTBA. Moaenn
TBép,Z[OFO, KHUOKOIo u 1"8.3006p8.3HOFO COCTOSIHHM BeIIeCTBa. KpI/ICTaJ'IJ'II/ILICCKI/IC u aMOP(I)HBIC TCJ1a

2.2

JIBrokeHue yacTull BemectBa. CBs3b CKOPOCTH JIBIXKEHUS YacTHUIl ¢ TeMIepaTypoil. bpoyHoBckoe
IBIKeHUe, T Py3us




2.3

CMauuBaHue u KalmuJIJIIPHBIC ABJICHUA

2.4 | TeroBo€ pacHIMPEHUE U CIKATHE
2.5 | TeroBoe paBHOBECHE
2.6 | Bayrpennss sueprusi. Pabora u teruionepenada Kak criocoObl N3MEHEHHS BHYTPEHHEH SHEPTUH
2.7 | Bunsl Temonepenadn: TeIIOnpPOBOHOCTh, KOHBEKITUS, U3ITyICHHEC
HarpeBanune n oxnaxnenue ten. KoamdecTBo TEIIOTHI. Y IeibHas TEINIOEMKOCTD:
2.
° | o=am(t,-1)
3aK0H COXpaHECHHS SHEPTHH B TEIUIOBBIX MpOIEccax. Y paBHEHUE TEIUIOBOTO OaaHca:
29 | Q+0, +..=0
210 Hcnapenne u koHaeHcauus. l3MeHEHHME BHYTPEHHEHW DJHEPrMM B IIPOLECCE HMCHApPEHUS |
KOoHJIeHcalu. Kurnenne sxuakocTu. Y aenbHas Teriora napooopasosanus: L = Q/m
2.11 | BnaxxHOCTb BO3/IyXa
[InaBnenne wu kpucraumzanus. V3MeHeHWe BHYTPEHHEH OSHEPrUU TMPU IUJIABJICHUH W
KpUCTAJUTH3alUU. Y IeTbHAs TEII0Ta TIJIaBJICHUS:
2.12
_9
& m
2.13 | BHyTpeHHsIs SHEPIHsl CTOPAaHUs TOIUTMBA. Y eabHasl TEIUI0Ta Cropanus Tormmusa: g = Q/m
2.14 | llpuHnums! padoTel TetwioBbix apuraTeneil. KI1/1 TerumoBoro aqsurarens
IIpaxmuueckue pabomoi
N3mepenne ynenpHONW TEIUIOEMKOCTH METANIMYECKOTO LWIMHIPA; KOJWYECTBA TEIUIOTHI,
MOJTYYCHHOTO BOJIOM KOMHATHOM TeMIepaTypbl (DUKCUPOBAHHOM MAacChl, B KOTOPYIO OIYIICH
2.15 | HarpeThli UWIMHJP; KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HarpeThIM IWJIMHIPOM, MOCTE OMyCKaHHs
€ro B BOJly KOMHATHOW TEMIIEPaTypbl; OTHOCUTENBHOW BIAXXHOCTH BO31yXa; YJAECIbHOM TEIIOTHI
IJIaBjaeHus Jbjaa. MccnenoBaHne W3MEHEHHUS TEMIIEpAaTypbl BOJbI IPU PA3JIMYHBIX YCIOBUSAX;
SIBJICHUS TEIUI00OMEHA MPY CMEIIMBAHUN XOJIOJHON U ropsiueii BOJIbl; MPOIecca UCIIapEHUS
Qu3zuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KAWUISIPHbIC SIBJICHUS B IPUPOJE,
2.16 | xpuctamibl B ipupoje, uznydenue ColiHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUe
pOCBL, TyMaHa, UHEesl, CHEera
Texnuueckue ycmpoiicmea: KalWJUISIPbl, NPUMEPHl HMCHOJIb30BAHUS KPUCTAJUIOB, KUJIKOCTHBII
2.17 | TepMoMeTp, JaTYMK TeMIlepaTypbl, TEPMOC, CHUCTeMa OTOIUIEHUS JIOMOB, THIPOMETPBI,
TICUXPOMETP, MapoBasi TypOMHA, IBUTATE)Ib BHYTPEHHETO CrOPAaHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUW A
3.1 | Dnektpu3zanus Ten. J[Ba BUaa SIEKTPUUECKUX 3apsI0B
3.2 | BzaumoneiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa
3.3 | 3aKoH coXpaHEHHS dIEKTPUUECKOTo 3apsaa
34 Onektpuueckoe moJsie. Hanpspk€HHOCTh anekTpuueckoro mnojs. IlpuHumn cyneprno3unumn
AIIEKTPUYECKHX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apanoB. [elicTBUE 3IEKTPUUYECKOTO MO Ha AIIEKTPUUECKHUE 3apsibl.
[IpoBOAHUKYU U AUDIEKTPUKH
36 [TocTosiHHBIM 3nekTpuyeckuid ToK. [leficTBus anexkrpudeckoro Toka. Cuna Toka. Hanpspkenue.
| =q/t,U=A/
37 DIEeKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE IEKTPUUECKOE COMTPOTHUBIICHHE:
R =pl/S
3.8 | 3akon Oma s yuacTka 3ekrpudeckoit nernu: | = U/R
3.9 | [locnenoBarenbHOE COEAUHEHUE MPOBOJIHUKOB:




I, =1, U=U,+U,. R=R, +R,
Hapaﬂnenbﬂoe COCAMHCHHNC TPOBOJHHUKOB paBHOI'O COIMMPOTHUBIICHUSA !

U=U;I=I+I;R=2.
= - 2

Fl

CMelIaHHbIE CO CAVMHCHUS ITPOBOAHUKOB

Paborta n momHOCTE AntekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoyns — Jlenma:

3.11 0= 2Rt

3.12 | OneiT Dpcrena. MarHUTHOE T0JIe IPSIMOTO TTPOBOJIHUKA ¢ TOKOM. JIMHUM MarHUTHOW WHAYKITUU

3.13 | MarauTHOE IoJIe TOCTOSTHHOTO MarHuTa. B3anMoIeficTBHE MMOCTOSTHHBIX MArHATOB

3.14 | JleiicTBME MarHUTHOTO TOJISI HA TPOBOTHUK C TOKOM

3.15 | Onbiter Dapajyes. SIBiieHue dEKTpOMarHUTHON HHIYKIHH. [IpaBmio Jlenma
IIpaxmuueckue pabomoi
W3mepeHne »IeKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MONIHOCTH JJIEKTPHYECKOTO TOKa;
pabOTHI ANMEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MTPOBOJTHUKE (PE3UCTOPHI, JTAMIIOUKA),

3.16 | oT HanpsDKEeHUs HA KOHIIAX IPOBOHUKA; 3aBUCHMOCTH CONPOTHBIICHHUS OT JUIMHBI MTPOBOJIHHKA,
TUTOIIA]A €70 TIONIEPEYHOTO CEYCHHUS U YIETBbHOTO CONIPOTHBIICHHSL.
[IpoBepka mpaBuia i SIEKTPUUYECKOTO HAIMPSDKEHUS IPU MOCIEAOBATEIbHOM COEAMHEHUU
MPOBOJHHUKOB; TpaBUJa Uil CHJIbl AJIEKTPUYECKOTO TOKa IMpH MapajyieIbHOM COEIMHEHUU
MIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3zuueckue sa61eHUA 8 npupode: dIEKTPUUECKUE SIBICHUS B aTMoc(epe, MEKTPUIECTBO JKUBBIX

3.17 | opraau3MoOB, MarHUTHOE TOJ€ 3eMJIH, Ipeid MOIIOCOB, POJIb MarHUTHOTO TOJISA IS JKW3HH Ha
3emJie, MOJSIPHOE CUSHUE
Texuuueckue ycmpoticmea:  3JEKTPOCKOI, aMIIEPMETp, BOJBTMETP, peocTar, CYETYUK

318 AIIEKTPUYECKON PHEPrUH, JIEKTPOOCBETUTENbHBIE NMPUOOPHI, HarpeBaTelIbHBIE AJIEKTPONPHUOOPHI
(mpuMepsl), PIEKTPUUECKUE MPEIOXPAHUTETH, dJIEKTPOMArHHUT, 3JIEKTPOJABUIaTelb MOCTOSHHOTO
TOKa, TeHEepaTop MOCTOSIHHOTO TOKa

3.19 | DnexTpoMaruuTHele BoJHBL [1Ikana 3J€KTpOMarHUTHBIX BOJIH

3.20 | JIyueBast monenb cBeta. [IpsamormHeliHoe pacpoCTpaHEHUE CBETa

3.21 | 3akoH oTpaxenwus cBera. [lnockoe 3epkaino

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa

3.23 | lucniepcus cBeTa

3.24 | Jlunza. Xon nyueii B tun3ze. PokycHoe paccrosiHue JinH3bl. OnTryeckas cuia iuussl: D = 1/F

3.25 | I'ma3 kak ontudeckas cucrema. Onruyeckue npubopsl
IIpaxmuuecxkue pabomoi
##HPar###13mMepenie  ONTUYECKOM CHIIBI  coOHMparomield JHH3bI; (OKYCHOTO  PacCTOSIHUS
coOuparomield TUH3bI (M0 CBOWCTBY paBEHCTBA pPa3MEPOB MpeAMeTa U H300paKeHUs, KOoria

3.26 | mpeaMeT pacmoJIOKeH B JBOMHOM (OKYCe), OKa3aTess MpeIoMIICHHS CTEeKIa.
###Par###lccnenoBanue CBONCTBA W300paKeHHUs, MOJYYEHHOTO C TIOMOIIBIO coOuparomen
JTUH3bI; W3MEHEHHs (POKYCHOTO pACCTOSHUS MABYX CJIOXKEHHBIX IIMH3; 3aBUCHMOCTH Yriia
MIPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia aJICHUs Ha TPaHUIle «BO3YX — CTEKIIO»

307 DQusuueckue s6nenus 6 npupooe: 3atmenust ConHua u JIyHbl, 1BeTa TeJ, ONTUYECKHUE SIBICHUS B
atMocdepe (1Bet Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea: 04KH, IEPUCKOII, (poTOANNapaT, ONTUIECKHE CBETOBO/IBI

4 | KBAHTOBBLIE SABJIEHUA
4.1 | PagmoakTuBHOCTH. Anb(a-, 6eTa-, ramma-u3iaydeHus. Peakuuu anba-u 6era-pacnana




4.2 | OnsiTel Pezepdopna no paccesnuto anbda-vactui. [InanerapHas Mosens atoma

4.3 | CocraB atomHOrO siapa. M3oTomnsl

4.4 | Tlepuon noJiypacnajia aTOMHBIX €D

4.5 | SnepHble peakiu. 3aKOHbI COXpaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue s61eHUs 6 Npupooe. €CTECTBCHHBIN paJMOAKTUBHBIM (DOH, KOCMHUUYECKHE Iy4H,

4.6 | pagMOaKTUBHOE H3IIyYCHHE NPUPOJHBIX MHHEPAJIOB, JCHCTBHE DPAJHMOAKTUBHBIX H3IyU4CHHHA Ha
OpraHHu3M YeJIOoBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAJIbHBIA 103UMETp, Kamepa BuibcoHa,

sIIepHasl SHEPreTHKa




