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PabGouas mporpamMma 1o ydeOHOMy mpenmery «®Pusnka» (6a30BBIA YpPOBEHB)
(npeaMeTHas o0nacTb «EcTecTBeHHO-HAyYHbBIE IIPEIMETHD») (mamee
COOTBETCTBEHHO — IporpaMma Mo (¢u3uke, (pu3MKa) BKIIOYAET MOSICHUTEIBHYIO
3aIlUCKY, COAEpKaHUE OOYy4YEeHMs], IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHHS IPOrpaMMbl
no  (Qu3uKe, TEMaTUYeCKOEe  IUIAHUPOBAaHWE,  MepeueHb  (KOAU(PHUKATOP)
pacnpeeneHHbIX 10 KIaccaM MPOBEPSIEMBIX TPEeOOBAaHUM K pPeE3yJibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTeIbHOW HpOTrpaMMbl OCHOBHOIO 0OILIero oOpa3oBaHUS U
JJIEMEHTOB COZEpXaHUs Mo (pusmke, nepeyeHp  (Koaudukarop) MPOBEPSIEMBIX
TpeOOBaHUII K pe3yjbTaTaM OCBOEHMS OCHOBHOM 0Opa30BaTENIbHOM IPOrpaMMbl
OCHOBHOTO 001I1ero 00pa30BaHuUs U JIEMEHTOB COACPKAHUS 110 (PU3UKE.

IMNOACHUTEJIBHAA 3AIITMCKA

Pabouass mporpamma yueOHOro kypca «®Pusnuka» 0a30BOro YpOBHS A
oOyuaromuxcs 7-9 kiaccoB pa3padoTana Ha ocHOBe DejiepaibHON pabouel MporpaMMBl Mo
«Duzuke», ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEABIBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJUILIMI poccuiickoro obpas3oBaHus. Peanuzarus
IporpaMMbl 00ECTIEYMBAECT OBJIAJICHUE KITIOUEBHIMU KOMIIETCHIUSAMHU, COCTABIISIONIMMHU
OCHOBY  JJsi  CaMOpa3BUTHsI M HEMPEpPBIBHOTO  00pa3oBaHUs,  IIEJIOCTHOCTH
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MMO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0yUarOIIMXCA.

Copepxanue mporpaMMbl 1o  (u3uke HampaBieHO Ha (HOopMHUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYarOUMXCS U OPTaHU3aIUI0 W3yUYeHUs! (HU3UKU
Ha JIeSATEILHOCTHOM OCHOBE. B mporpamme mo (u3MKe YUWUTHIBAIOTCS BO3MOKHOCTH
ydyeOHoro mnpenmera B peanuzanuu TpedoBanuiik ®PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM W METaNpeJIMETHBIM pe3ysibTaTaM OOYyYEHHs, a TaKKe MEXIPEIMETHBIC
CBSI3M ECTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusI.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET pacHpeneiieHne y4eOHOro marepuania
no rojgam oOydeHus (IO KJaccam), TpejiaraeT MPUMEPHYIO IOCIeI0BaTeIbHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEAMETHOTO COJIEPKAHUS U YUETe
BO3PACTHBIX 0COOEHHOCTEN 00YyUatOUIXCs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUS METOAMYECKON MOMOIIH
YUYUTENIO B CO3/IaHUM paboyveil mporpaMMBbl 10 y4EeOHOMY TIPEMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOIIUM JJII €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB U SIBJICHUIA,
M3y4aeMbIX XHUMHEH, OMOJIOTHEH, acTpoHOMHEW M (u3Mdeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, MPEAOCTaBIsET HaumOoJiee SICHbIE
oOpa3lbl TPUMEHEHUS HAYYHOIO METOJIa IMO3HAHMS, TO €CTh CHoco0a MOJy4YEeHUS
JIOCTOBEPHBIX 3HAHUUN O MUDE.

Onmna w3 TUIAaBHBIX 3a/ad  (PU3MYECKOTO O0Opa3oBaHUS B CTPYKType OOIIETo
00pa30BaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U UHTEpEca
K HayKe y 00y4aromuxcsl.



Nzyuenue ¢usnku Ha 6a30BOM ypOBHE MPEANOIAracT OBIAJACHHE CIEAYIOLUMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYUHYIO IPAMOTHOCTD:

HAY4YHO OOBSICHATD SIBJICHHUSI,

OIICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

UHTEPIIPETUPOBATh  JIaHHBIE M MCIOJB30BaTh  HAy4YHbIE JIOKA3aTeNbCTBA
JUTSI TIOJTyY€HUSI BBIBOZOBY.

[enw n3ydyeHus: GU3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs OMPEIACIICHBI
B KOHIEMNIMU TpernofaBaHusi ydeOHoro mnpeamera «dPusuka» B 00pa30BaTeIbHBIX
OpraHu3auax Poccuiickon denepanun, peanu3yromux OCHOBHBIE
o0ureo0pa3oBaTeIbHbIE TPOTrPAMMBI.

Henun nzydenust Gu3HKu:

NpUOOpETeHHE WHTEpeca M CTPEMIICHHSI OOYYalolUXCsl K HAyYHOMY M3yUEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

dbopMUpOBaHME HAYYHOIO MHMPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUSI OCHOB
CTPOCHUSI MaTEePUH U (PYH/IaMEHTAIIbHBIX 3aKOHOB (DM3UKH;

dbopMUpoBaHME TPEACTABICHUA O poinu (U3UKA I Pa3BUTHS  JIPYTUX
€CTEeCTBEHHBIX HAyK, TEXHUKU U TE€XHOJIOTUH;

pa3BUTHE TIPEJCTABIICHHM O BO3MOXKHBIX cdepax Oymaymieit mpodeccruoHalIbHON
NESITENHbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJATOTOBKA K JalIbHEHIIeMy 00y4EeHHUIO B ATOM
HaIpaBJICHUHU.

JlocTikeHre 3TUX 1eNied mporpaMMebl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi 00€CTIEUNBACTCS PEUICHUEM CIICAYIONINX 3a71a4:

NpuoOpEeTeHNE 3HAHUM O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuoOpEeTeHUE YMEHHUM OMNUChIBATh U OOBICHATH (PUBMYECKUE  SIBJICHUS
C UCIOJIb30BAaHUEM TOJTyYEHHBIX 3HAHU;

OCBOEHUE METOJOB PEIICHUS] MPOCTEUIINX PACUETHBIX 3a]ay C HMCMIOJb30BaHUEM
bu3YecKuX MOIeNiel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BuUTHE YMEHUN HAOMIOMaTh MPUPOJHBIC SIBJICHUS U BBIMNOJHITH OIBITHI,
nabopaTopHble pabOTHl W IKCIIEPUMEHTAIBHBIC HCCIEIOBAHUSA C HCIOJIB30BAaHUEM
U3MEPUTEHHBIX MPUOOPOB;

OCBOCHHE MTPUEMOB paboThl ¢ uHpopMaImend GU3NIECKOro coaep KaHusl, BKIOYas
uHOOPMAITUI0O O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHaIU3 U KPUTUUYECKOE
OILICHUBaHKE UH(POPMAIIUU;

3HAKOMCTBO €O cdepaMu MNPOPECCUOHATBHON JIESTENbHOCTH, CBSI3aHHBIMU
Cc (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX
¢busnyeckon HayKH.

OO6miee 4uCIO YacoB, M3y4YaeMBIX MOJI MpeAMETY (pu3nka Ha 06a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B He/ien0), B 8 kiacce — 68 yacon
(2 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).



[IpennaraemMslii B mporpamme 1o Gpu3uke nepedeHsb J1a00paTopHbIX pabOT U OTBITOB
SBIISICTCS] PEKOMEHIATEeNIbHBIM, YUYUTENb AeaeT BHIOOP MPHU MPOBEIECHUN JTa00PaTOPHBIX
paboT M ONBITOB C YYETOM HMHIUBUAYaJIbHBIX OCOOCHHOCTEM OOydaroluxcs, CIHCKa

OKCIICPUMCHTAJIBHBIX 3aHaHHﬁ, npcajaracMbiX B paMKaX OCHOBHOI'O I'OCYIapCTBCHHOI'O
9K3aMCHa IIO (I)I/ISI/IKG.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
du3uKa u ee poJib B MO3HAHUM OKPYKAIOIIEr0 MUpa
®uszuka — Hayka o npupone. SBienHus nupupoabl. Duszmveckue SBICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BenuunHbl. M3Mepenne gusnuecknx BennunH. Ouznyeckue nprudopsl.
[TorpemHocTs 3MepeHU MexayHapoaHas CUCTEMA €UHHILIL.

Kak ¢u3uka ©  JOpyrue  eCTeCTBEHHbIE HAyKd  HU3y4aloT MPUPOIY.
EctecTBeHHO-HayuYHBI METO] IO3HAHMS: HAOIIOEHHE, TIOCTAHOBKA HAy4YHOT'O BOIIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 00bSICHEHNE HAOII0JaeMOT0
apieHus. Onucanue GU3NYECKUX SBICHUHN C TOMOIIBIO MOJIETIEH.

[lemoncmpayuu
MexaHnueckue, TEIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®dusnueckre NpUOOPHI U MPOLETYpa IPAMBIX U3MEPEHHUI aHAJIOTOBBIM U LIUGPOBLIM
npruOOpoOM.

Jlabopamopnvie pabomul u onvimol

Omnpenenenue MEeHBI ACJICHNS IIKAIbl U3MEPUTEIHLHOTO MPUOOPA.

N3mepenue paccTosHAMN.

W3mepenne o6beMa )KUIKOCTH M TBEPOTO Tea.

Onpenenenue pa3MepoB MAJIBIX TEIL

W3mepenne TeMreparypbl MpH MOMOIIM XHUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIEPaTyphlI.

[IpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bl: AATBHOCTH MOJETa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BBICOTA ITyCKa.

IlepBoHauyaibHBIE CBE/ICHUSI 0 CTPOEHHH BelleCTBA

CtpoeHue BeniecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yacTull Bemecta. CBA3b CKOPOCTU JBHKEHUS YACTHUIL C TEMIIEPATYPO.
bpoynoBckoe npmxkenne, nuddysus. BzaumoaeiicTBre 4acTHI] BEMIECTBA: MPUTSHIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHUSI BEIIECTBA: CTPOCHHME Ta30B, MXUJKOCTEW U TBEPJbIX
(kpuctaumMueckux) Teia. B3auMoCBsSI3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJICKYJISIPHBIM CTpoeHueM. (OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

[lemoncmpayuu

Habntonenue 6poyHOBCKOTO ABUKEHHUS.

Habmonenue nuddysun.

Habnronenue siBaeHuid, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTaJIKUBaHUEM
YaCTHI] BEIECTBA.



Jlabopamopnvle pabomul u onvimol
OreHka mraMeTpa aToMa METOJ0OM PSIOB (C UCIIOb30BaHueM (ororpaduii).
OnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OMnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKEHUS.

JIBMKeHHe ¥ B3aMMOIeHCTBHE TeJl

Mexanunueckoe BHKeHHE. PaBHOMEpHOE U HepaBHOMEpPHOE JBUKeHUE. CKOPOCTb.
Cpennsist CKOpOCTh PU HEPABHOMEPHOM JIBH)KEHHH. PacueT myTu U BpEMEHHU JBUKEHUS.

SBneHne nHepuMU. 3aKOH UHEpUUHU. B3auMoaeicTBre Te Kak MpUYNHA N3MEHEHHUS
CKOPOCTH ABWKEHMS Tel. Macca kak mepa MHEpPTHOCTH Tena. lInoTtHocTh Bemiectsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BEUIECTBA.

Cwita KaKk XapakTepucTuKa B3auMoaeucTsus Ten. Cuila yrpyrocTd U 3akoH ['yka.
M3mepeHne CUilbl ¢ MOMOIIBIO TMHAMOMETpA. SIBIEHUE TATOTEHHS U cuila TshkecTH. Chita
TSDKECTU Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CnokeHHe CUII, HAlIPpaBICHHBIX
no oAHoW mnpsamoil. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHHE CKOIbKEHUS
U TPEHUE NOKOs. TpeHue B IPUPOJIE U TEXHHUKE.

[lemoncmpayuu
HabitoieHne MexaHn4eckoro JBUKEHHS Tea.
N3mepenue CKOpOoCTH IPSIMOIIMHENHOIO IBUKECHUS.
Hab6nronenue ssBneHus: HHEPIIHUH.
Hab6nronenue n3aMeHeHusi CKOpOCTH MPY B3aUMOICHCTBUU TEJL.
CpaBHeHME MacC IO B3aUMOJIEUCTBUIO TEIL.
CrnoxxeHue cui, HalpaBJIEHHBIX M0 OJHON MPSIMOM.

JlabopamopHnvie pabomul u onvimol

OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapUKa B KUIAKOCTH, MOJICIIN
AIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jiajee).

OmnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHUS OpYyCKa WM IIapHUKa M0 HAKJIOHHOU
IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedopmariii) mpyKUHbI
OT IPUJIOKEHHOU CHUJIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Teja
U XapaKTepa COMPUKACAIOIIMXCS MOBEPXHOCTEH.

JlaBiaeHure TBepAbIX TeJl, *KUIKOCTEH U ra3oB

Hanenne. CrocoObl YMEHBIIICHWS M YBEIWYEHUsS AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JIaBJICHUsI Ta3a OT 0Obema, TemnepaTypshl. [lepenava napineHus: TBEPABIMU
TeJaMH, KMJIKOCTIMHM U ra3zamu. 3akoH Ilackams. IIHeBMaTHWuecKne MaIIHMHBI.
3aBUCUMOCTh JABJIEHUS JKUJAKOCTH OT TIyOWHBL. ['HMapocTaTHYecKuil Mapajaokc.
Coobmaromuecs: cocyasl. [ 'uapaBinyeckue MexaHu3Mbl.

AtMmochepa 3emaun u atMmochepHoe JaBiieHHe. [IpUUMHBI CyIIECTBOBAHUS
BO3aymIHOM o6osouku 3emiu. Omnbit  Toppuuenu. M3mepeHnue armocdepHOro



TaBJeHUS. 3aBUCHMOCTh aTMOC(EpHOTO MaBJICHHS OT BBICOTHI HAJ YPOBHEM MOPSI.
[Tpubops! 11t m3mMepeHust aTMoc(hEepHOTO TaBICHHS.

JlelicTBHE XUAKOCTHM M Ta3a Ha MNOTPYKEHHOE B HUX Teo. BelTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

[lemoncmpayuu

3aBUCUMOCTh JABJICHUS ra3a OT TEMIIePaTyphI.

ITepenava naBiaeHUs KUJIKOCTHIO U TA30M.

Coobmraroruecs CoCyIbl.

['mnpaBnuueckuid mpecc.

[IposiBneHue nercTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OObeMa IOTPYKEHHOM dYacTH Teja
U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUJIBI BECY BEITCCHEHHOM JKUIKOCTH.

VYcinoBue T1UIaBaHMS TEN: IUIABAHWE WM IIOTPYKEHHE TeIl B 3aBUCUMOCTH
OT COOTHOIICHHS IIIOTHOCTEH Teja M KHUJIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT O0beMa MOTrpyKEHHOU
B KUJKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKUBAIOLIECH CHJIBI, JEHWCTBYIOIIEWM Ha TENO, IMOrPY’KEHHOE
B KUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAIKMBAKOUIEH CHIBI, JEUCTBYIOIIEW HA TENO
B KUJKOCTH, OT Macchl Teja.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIICH CUJIBI, JEHCTBYIOIIECH
Ha TeJIO B )KMJIKOCTH, OT 00beMa MOrpy>KEHHOM B KHUAKOCTh YacTH TeJa U OT IUNIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKH U OIpPENEIICHUE €€
IPy30I0AbEMHOCTH.

PaboTa u MOIIIHOCTH. DHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MEXaHU3MBI: phIUar, 0JIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuiio paBHOBECHS
peruara. [lpumeHeHue mnpaBuia paBHOBECHsI phluara K OJOKY. «30JI0TO€ TMPaBHIIO»
mexanuku. Koaddumment nonesnoro aeicteus (nanee — KIIJ[) mpocTeix MexaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noteHunanbHas sueprus. [Ipespaiienue
OIHOTO BHMJa MEXaHWUYECKOW DJSHEPruM B JAPYro. 3aKOH COXPAHEHHUS DHEPTrUH
B MEXAHUKE.

[lemoncmpayuu
[Ipumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnvle pabomul u onvimol

Onpenenenue pabOThI CWJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUW Teja
10 TOPU30HTAJILHON TTOBEPXHOCTH.

HccnenoBanue yCcIIOBUI paBHOBECHSI phluara.

N3amepenne KII/] HaKIOHHOM MJIOCKOCTH.

W3ydeHne 3akoHa COXpaHEHUST MEXaHUIECKON YHEPTHH.

8 KJIACC

TenuioBbie IBJICHUSA

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOCHHUS BELIECTBA.
Macca u pa3mepbl aTOMOB ¥ MOJIEKYJL. OIIBITHI, IOATBEPKAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mogenu TBepIOro, KHAKOTO M  Ta3000pa3HOr0  COCTOSIHMM  BeLIeCTBa.
Kpucrammuueckue u amopdusie Tena. OObsSICHEHHME CBOWCTB TIa30B, KUIKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJIIPHO-KHHETUYECKOW TEOPHH.
CmauuBaHNE U KallWJUISIPHBIC SBJICHUSA. TEMI0BOE PACIIMPEHNE U CKATHE.

Temmneparypa. CBA3b TEMIIEpATypbl CO CKOPOCTBIO TEILIOBOTO JIBUKEHUS YaCTHLI.
BuyTtpennsisi sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEW SHEpPruM: TeIulonepeaadya
U coBeplieHue paboTel. Bunapl Ttemonepeaauu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIy4YCHHE.

KonnuectBo TemnoTel. YaenbHas TEIJIOEMKOCTh BeLIECTBA. TemiooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro Oananca. IlnaBneHue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YaenpHas TeruoTa muasieHus. IlapooGpa3oBanue
n koHueHcamus. HMcmapenwme. Kumenue. VYaenpHas Temiora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHMUS.

BrnaxnocTe BO3myXa.

DHeprus TOIIMBA. Y IeJIbHAS TEMI0TA CTOPaHUSI.

[Tpunnune padotsl TermnoBsix aurateneit KI1/] rennosoro asurarens. TemnoBbie
JIBUTATEIIA U 3alIATa OKPYKAIOLIEH CPEJIbL.

3aKOH COXPAaHEHMS U MPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Ilemoncmpayuu
HaOmnronenue 6poyHOBCKOTO ABUKEHHUS.
Habmonenue quddysun.
HaOnronenue siBjieHUi cMauMBaHMs U KaMWUIIPHBIX SIBJICHUH.
Habntonenue TenioBoro paciummpeHus Tel.
N3meHenue naBieHus ra3a mpu M3MEHEHUU 00beMa U HarpeBaHUM WJTH OXJIAXKICHUH.
[IpaBuiia u3mMepeHus: TeMIEPATYPHI.
Buae! Teruonepenayu.
OxJtaxxaeHue Mpu COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiiieHn# padOThl BHEITHUMU CHUJIAMHU.
CpaBHEHUE TEMIIOEMKOCTEN pa3IUYHBIX BEIIECTB.



HaOmronenne xurenus.
Hab6nronenune mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUH.
Moenu TeIIOBbIX ABUTATEIEH.

JlabopamopHvie pabomul u onvlmol

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTKECHUSL.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.

OnbITEl IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHHS Ta30B, KUIAKOCTEH W TBEPIBIX
TeJI.

OmnpeneneHue TaBJICHUS BO3ayXa B OAJIJIOHE MITIPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJICHUSI BO3JyXa OT €ro o0bema
Y HarpeBaHUs WA OXJIKICHHUSI.

[IpoBepka TrUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIiepaTyphl.

Hab6nronenue n3mMeHeHus BHYTpEHHEH SHEPTHUM Tella B Pe3yJibTaTe TeIuionepeaadn
¥ pabOThl BHEIIHUX CHII.

UccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMENIMBAHMM XOJOJHOW M TOpsuei
BOJIbI.

OnpenenieHe KOJWYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW TpH TEIJIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIVJTHHAPOM.

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

UccnenoBanue npouecca ncnapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3AYXa.

Ornpenenenune yaenbHOW TEIIOTHI TUIABJIEHUS JIbJA.

DJIEKTPUYECKHEe 1 MATHUTHBIE SIBJICHUSA

Onextpuzauua Ten. J(Ba poxa 3IIEKTpUYECKHX 3apsiioB. BsaummonelctBue
3apsOKEHHBIX Tedl. 3akoH KylioHa (3aBUCMMOCTD CHUJTBI B3AaMMOACHCTBHSI 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3apsII0B U PACCTOSHUS MEXY TEJIAMH).

Onektpudeckoe moje. HampsokeHHOCTh  3nekTpuyeckoro mons.  IIpunHnmn
CYHEPHO3ULIUN HJIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsaoB. ODJIEMEHTApHBIA SJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOAHMKM M AWDJIEKTPUKUA. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsna.

DNEKTPUYECKUNA TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. McTOUHMKH
IIOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHUTHOE). DJIEKTPUYECKHUM TOK B JKHJKOCTAX U Tra3ax.

Onextpuueckas nenb. Cuna Toka. DieKTpuyeckoe HarpspkeHue. ColpoTHBIICHHE
IIPOBOJHUKA. Y IENBHOE COIPOTUBIIEHUE BelecTBa. 3akoH OMa I ydacTka LEnu.
[TocnenoBaTesbHOE U APAIIIENBHOE COEAMHEHUE IIPOBOIHUKOB.

PaboTa n MOITHOCTB 3JIEKTPUYECKOTO TOKA. 3aK0oH J[xoyns—JIeHua. DnexkTpuueckue
LENU U MOTPEOUTEH JIEKTPUUECKON dHepruu B ObITy. KopoTkoe 3amblkaHuUE.



[ToctostHHBIE MarHuTHl. B3aMMOJIENCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe noJjie 3eMJIi U €ro 3HaueHue Jyisl >ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarHutHoe 1oJie 3JIEKTPUYECKOTO TOKa. IIpruMeHEeHue 3JIEKTPOMarHuTOB B TEXHHUKE.
JlelicTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb MOCTOSHHOTO
Toka.  Vcrnosib30BaHME ~ SJEKTPOABUTATENEM B TEXHMYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Oneitel @apanes. fIBneHue 31eKTpoMarHUTHOM uHAYKIUHU. [IpaBuno Jlenma.
OnextporeHeparop. CrnocoObl MOMYyYEHUs SJEKTPUICCKON IHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMbIX UCTOYHUKAX SHEPTHUU.

[lemoncmpayuu
DIIeKTpU3alus Tel.
JIBa pozia 3EKTPUYECKUX 3apsII0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpOoBOIHUKY ¥ TUDIIEKTPUKH.
MopnenupoBaHue CUJIOBBIX JUHUAN JJIEKTPUIECKOTO ITOJIS.
HcToYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUN TOK B KUIKOCTH.
I"a30BbIi1 pa3psia.
N3mMepenue cuibl TOka aMIepMeTpOM.
N3Mepenne aIeKTpUieCKOro HanpsKEHUsT BOJIbTMETPOM.
Peocrar 1 Mmarazud COnpoTUBIICHUM.
B3anmopencTBue noCTOSHHBIX MarHUTOB.
MoaennpoBaHre HEBO3MOXHOCTH Pa3IeJICHUS ITOJFOCOB MATHUTA.
MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmnbIT Dpcrena.
MarauTHoe noje Toka. DJIEKTPOMArHuT.
JlercTBME MarHUTHOTO TI0JI HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3IEKTPOMArHUTHON MHIYKIIWH.
OmnebiTel @apanes.
3aBUCHUMOCTh HANpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OMnbITHI 110 HAOIOICHUTO YJIEKTPU3AINA TEJ HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.
UccnenoBanue neiicTBUS SIEKTPUIECKOTO TIOJIST HA TPOBOTHUKH M TUDJIEKTPUKH.
COopka u mpoBepka pabOThI IEKTPUICCKON IIETIH MTOCTOSTHHOTO TOKA.
W3mepenne u peryIupoBaHne CHITBI TOKA.



N3mepenue u perymmpoBaHUE HANPSIKEHUS.

HccnenoBaHnne  3aBUCUMOCTM  CHJIBI  TOKa, MAYIIETO  YE€PE3  PEZUCTOP,
OT COIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOUIUE 3aBUCHUMOCTbh JJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHHMKA OT €T0 JIMHBI, TUIOMAAU MTONEPEYHOrO0 CEYEHUS U MaTepHraa.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUWA MPHU MOCIEI0BATEIBHOM COEIUHECHHUU
JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuia AJis CUIIbI TOKA MPHU MMAPAJIIEIIbBHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI ITEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpenenieHne MOITHOCTH SJIEKTPUUECKOTO TOKA, BBIICIISIEMOM HA PE3UCTOPE.

HUccnenoBanne  3aBUCMMOCTH  CWJIBlL  TOKAa, MAYLIETO 4Yepe3  JIAMIIOUKY,
OT HaIIPsLKEHUS Ha HEW.

Onpenenenue K11/ narpeBatensi.

HccnenoBanne MarHUTHOTO B3aUMOJAECHCTBUS [IOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHUTHOTO TOJIE TIOCTOSIHHBIX MAarHUTOB TMpPU HUX OOBEAMHEHHUH
Y pa3ciICHUMU.

HccnenoBanue 1eMCTBUSA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aWMOJCHUCTBUSL KATYLIKH
C TOKOM M MarHuTa OT CHJIBI TOKA W HAIPaBJICHUS TOKA B KaTYyIIKE.

N3yyenue neicTBUsl MarHUTHOT'O TOJISI HA MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nu3yueHue padoThl AJEKTPOIBUTATENS.

Nsmepenne KII/] anekTpoaBUrateibHOM yCTAHOBKH.

OnbITHI O UCCIIEIOBAHUIO SIBICHUS DJICKTPOMATHUTHOM MHIYKIUU: UCCIICIOBAHUE
M3MEHEHUI 3HAYEHUS Y HAINPABJICHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJICHHS

Mexannueckoe  nBwkeHue. MarepuanbHas — Touka. Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~MEXAHUYECKOIO  JABWKEHHs. PaBHOMepHOE MNpAMOJMHEWHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHENHOE JBHKEHHE. CpenHssi U MIHOBEHHas
CKOPOCTb TeJIa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsSMOJIMHEHHOe JBkeHne. CBOOOIHOE MajicHUE.
OmnpiTel ["anumnest.

PaBHOMepHOE aABMXEHHME TIO OKpyXHOCTH. [lepuox u yactora oOpauieHwus.
JIuneriHasg u yrioBas CKOpOCTH. LIeHTpOoCTpEMUTETBHOE YCKOPEHHUE.

ITepBriii 3akoH Hprorona. Brtopoii 3akoH HeroTrona. Tperuit 3axkoH HproToHa.
[IpuHIMI Cynepno3nuLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHsI CKOJBXKEHHUS, CHIIA
TPEHHUS TTOKOsI, APYTUE BUABI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOPEHHE CBOOOIHOTO IMaJICHUS.
JIBrxenue muaHer Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomocTb
U [IEPErPY3KHU.



PaBHOBecue MarepuanbHOM Touku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTn.

Nmnynsc Tema. M3menenne wummyinbca. Mmmynbec cuibl. 3aKOH COXPAaHEHMS
UMITyJIbca. PEakTUBHOE NBUKECHHUE.

Mexanuueckass paboTa ¥ MOIIHOCTh. PaboTa Cuil TSKECTH, yHIPYrocTd, TPEHUS.
Ces3b sHEepruu 1 paboThl. [loTeHIanpHas sHeprus Teia, MoAHATOro Ha/l TOBEPXHOCTHIO
3emun. [loteHnmanpHas sHeprus ckarod npykuHel. Kunernueckas sHeprusa. Teopema
O KUHETHUYECKOM 3HEpruu. 3aKOH COXPaHEHUS MEXaHUYECKON SHEPrUU.

[lemoncmpayuu

HaOnronenne MEXaHMYECKOTO JBUXKEHUS Tejda OTHOCUTEIBHO pa3HbIX Tel
OTCUeTa.

CpaBHEHME MyTEW U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ TEJIA OTHOCUTEIIBHO
pPa3HBIX TEJI OTCUETA.

N3mepenmne CKOpoCTH U YCKOPEHUS MPSIMOJIMHEWMHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB paBHOYCKOPEHHOTO JIBUKCHUS.

HabGnronenue aBmXeHUs Tela 1Mo OKPY>KHOCTH.

Habnronenne MexaHWYECKUX SIBIIGHUM, TMPOUCXOJANIUX B CHCTEME OTCYeTa
«Tenexka» Mpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHXKEHWU OTHOCUTEJIBHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAcChl TeJla U ICUCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TEJ.

N3meneHune Beca Tenna npu yCKOPEHHOM JBHXKEHUH.

IIepenaua umirysbca npu B3aUMOAECHCTBUU TEIL.

[IpeoOpazoBanust YHEPTUU TIPU B3AMMOJICHCTBUH TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYTIPYTOM B3aUMOICHCTBUU.

CoxpaHeHHe UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.

Ha6nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW PHEPTUHU TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHHEe MEXaHMYECKOW HSHEprud MpU [BUKEHUU Tela TMOJ JACHCTBHEM
MPY>KUHBI.

Jlabopamopnwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUis pa3roHa U JajdbHEHIIEero paBHOMEPHOI'O JBHYKCHUS
IIAPUKA WIIH TEICHKKH.

OmnpeneneHue cpemHeld CKOPOCTH CKOJIBKEHUsS Opycka WM JBIDKCHHUS IIIapuKa
110 HAKJIOHHOM TIOCKOCTH.

OnpenerieHue yCKOPEHUS Tela MPU PaBHOYCKOPEHHOM JABM)KCHHUHW 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM JIBHDKSHUHT
0e3 Ha4aJIbHOM CKOPOCTH.



[IpoBepka TUMOTE3bI: €CIU MPH PABHOYCKOPEHHOM JIBMKEHMHM 0O€3 HayalbHON
CKOPOCTH ITyTH OTHOCSTCS KaK PsiJi HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEXKYTKHU
BPEMEHH OJIMHAKOBBI.

HccnenoBanrne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAJIbHOIO
JABJICHUS.

Onpenenenue Ko3p UIIMEHTA TPEHUSI CKOTBKECHUSI.

OrnpeneneHue )KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIBl TPEHUS TMPU PABHOMEPHOM JBHKEHUU Teja
110 TOPU30HTAJIBHON MOBEPXHOCTH.

Omnpenenenue pabOTbl CUJIBI YIPYTOCTU MPU MOABEME I'py3a C UCHOJb30BAHUEM
HEIMOJABM)XHOTO U IMOJBUXKHOTO OJIOKOB.

N3yuyeHune 3aKk0Ha COXpaHEHUS SHEPTUH.

Mexanndeckue K0J1e0aHUS U BOJTHBI

KonebarenpHoe nBmxeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUMN: TEpUOI,
4acToTa, aMIUIMTyda. MareMaTHdecKuil W NpyXUHHBIA MasTHUKH. l[IpeBpamenue
SHEPrUM MPHU KOJIEOATETbHOM JIBUKEHHH.

3aryxatoue KosiebaHus. BwiHykIeHHbIe KoneOaHus. Pe3onanc. Mexanuueckue
BOoJIHBI. CBOlCTBA MeXxaHMYECKUX BOJH. IIpojosibHBIE M monepedHsle BOJHBL JlnnHa
BOJIHBI M CKOPOCTb €€ pacIpOCTpaHEHUs. MexaHWYecKue BOJIHBI B TBEPIOM TEIE,
CECICMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3BYyKa 1 BbicoTa TOHa. OTpaxkeHue 3Byka. MIHppa3Byk U yJIbTpa3ByK.

[lemoncmpayuu
Hab6nronenue xonebaHuil Tes oA AeWCTBUEM CHJIIbI TSDKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHCa.
PacnipocTpanenue npoJoabHbIX U MONEPEYHbIX BOJIH (HA MOJIEIH).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomul u onvimol

OmnpeneneHue 4acTOThI ¥ MIEpUOIa KOJICOAHU MAaTEMAaTHIECKOTO MAasSTHUKA.

OmnpeneneHue 4acTOThI U TIEpUOAa KOJICOaHUH MPY>KHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TEpHOJAa KOJIEOAHUI TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH  TIEpHOJia KOJCOAHWA TPYKMHHOTO MasTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHoAa KojeOaHWW Tpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbITEI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh MEpHOAAa KOJICOaHW TMpPYKUHHOTO
MasiTHUKa OT MacCChI TPy3a M )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.



JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIEC BOJIHBI

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaolicTBa
AJIEKTPOMAarHuTHBIX BosH. [llkama osnekTpoMarHUTHBIX BOJIH.  Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoa ceera. CKopocTs cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

[lemoncmpayuu
CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJIH.
BomnHoOBEIE CBOMICTBA CBETA.

JlabopamopHnvie pabomul u onvimol
N3yuyeHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO TeNe(OHA.

CBeToBbBIC SABJICHUS

JlyueBass moxens cBera. Mcrounuku csera. [IpsmoisinHelHOE pacnpoCTpaHEHHE
ceera. 3armeHuss CosHna u JlyHel. OtpakeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPaKEHUs CBETA.

IIpenomnenne cBera. 3akoH mOpedomieHHs cBera. llomHoe BHyTpeHHee
OTpakeHHE cBeTa. VCronap30BaHUE IIOJIHOTO BHYTPEHHETO OTPAXXEHHs B ONTHYECKHUX
CBETOBOJIAX.

JIunza. Xox mydeit B nuH3ze. OnTudeckas cuctema (oroamnmapara, MHUKPOCKOIA
1 Teneckorna. ['na3 kak ontryeckas cucrema. ban3opyKoCcTh U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. CrioskeHHe CHEKTpaIbHbIX
1uBeToB. Jlucnepcus ceera.

[lemoncmpayuu
[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tomy4yenue nzoOpaxeHU B MIIOCKOM, BOTHYTOM U BBIIMTYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
Onrtuueckuii CBETOBOJI.
Xop yyelt B coOuparoiiei JImH3e.
Xo[1 JIydeu B pacCEHUBAIOILIEH JIUH3E.
[Tonyyenue nzo0paxxeHuil ¢ TOMOUIBIO JTUH3.
[Tpuntun aeiictBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.
Mopens rinasa.
Paznoxxenne 6emoro cBeTa B CIEKTP.
[Tomydyenne Genoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIyda OT yTJjia MaieHusI.
N3yuenne xapakTepuCTHK N300paKEHHS TIPEIMETa B IJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCUMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO JIyda OT yTJjla MaJCHHUS
Ha TPAHUIIE «BO3yX—CTEKIION.



[Tomydyenne n300paxeHu#t ¢ TOMOIIBI0 COOMPAFOIIICH JTUH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHITBI COOMpArOIIel JTUH3BI.

OMnBITHI TTO Pa3IOKEHUIO OEJIOTO CBETa B CIIEKTP.

OnbITH 110 BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUU Yepe3 I[BETOBBIC
(GUIBTPHIL.

KBanTOBBIC sIBJICHUS

Onwitel  Pezepdopna u 1umanerapHas mozenb aroma. Mogens artoma bopa.
Hcnyckanue u noryomeHue ceera atomoMm. KBaHTel. JInHeWdaTsie CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-u3nyuenus. CTpoeHue aTOMHOIO sijpa.
Hyknonnast moaens atoMHOro sapa. M3oronsl. PagnoaktuBHbie nmpeBpaiieHus. [lepruon
II0JIypacriaja aTOMHBIX SAEP.

SnepHple peakuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOI'0 YHCE. DHEPTUs
CBSI3M aTOMHBIX sifep. CBs3p mMaccsl U 3HEpruv. Peaknuu cuHTE3a W JAENICHUsS sIep.
Nctounuku sneprun ConHIA U 3BE3/I.

Anepnas odHepreruka. JIeMCTBUS pPAIMOAKTUBHBIX H3IYyYEHUHW HA JKUBBIC
OpraHU3MBlI.

[lemoncmpayuu
CrexTpbl U3Ty4YEeHHS U MOTJIOMICHUSI.
CnekTpbl pa3nuyHbIX Fa30B.
CnekTp Bogopoa.
HabGnronenue TpekoB B kamepe BuibcoHa.
PaboTa cueTunka MOHU3UPYIOITUX U3ITyYCHHM.
Perucrpanus uzinydeHus: IpUPOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

JlabopamopHvle pabomsi u onvimol

HabGnroneHue CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITyYCHHS.

HccnenoBanue TpEeKOB: HM3MEPEHUE DSHEPTHHM YACTHIBI MO TOPMO3HOMY ITyTH
(mo dhoTtorpadusam).

N3mepenne paaroakTUBHOTO (hOHA.

IToBTOPUTEILHO-0000IIAOIIMIT MOAYIb

[ToBTOpUTENEHO-0000IIAOIMNK  MOMYJIb TpeIHAa3HAYeH [JIsl CHCTeMAaTHU3alud
U 0000IIeHNsT TIPEIMETHOTO COACP)KAaHUS W OMbITa JEATEIBHOCTH, MPUOOPETECHHOTO
OpU M3YyYEHUH BCEro Kypca (HU3MKM, a Takxke sl MOJITOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 9K3aMEHY 10 (pu3uKe 111 00y9aronuxcs, BBIOPABITUX ATOT yIEOHBIH
peaMer.

[Ipy w3ydYeHWH HMaHHOTO MOIYJSA pEATU3YITCS W CHCTEMATHU3UPYIOTCS BUIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECmeuYnBaeTcs AOCTHIKEHHE MPEeIMETHBIX
U METalnpeJIMETHBIX  IUIAHUPYEMBIX  pE3yJNbTaTOB  OOyueHHus, QopMUpPYETCS
€CTECTBCHHO-HAy4YHass TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJO0B HCCIICIOBAHUS
SIBJICHUW TIPUPOJIBI U TEXHHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUECKHE SBIICHHS,



IIPUMEHSIS TOJNyYCHHBIE 3HAHWA, pEIIaTh 3a7a4d, B TOM YHUCJIE KayeCTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO MOAYJIS PEeau3yeTcs 3a CUET
TOTO, YTO OOYUaIOLIUECS BBITOJIHSAIOT 3a/IaHUs, B KOTOPBIX UM IpeIaracTcs:

HA OCHOBE TOJYYEHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSICHATH (HU3HUECKHE
SBJICHUS B OKPYKaIOLEH IPUPOJIE U MIOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEOBaHUS (PU3NUECKUX SIBICHUI, B TOM UUCIE
JUISL IPOBEPKU TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI Ham0OJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, IPAKTHYECKOTO WCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAIICHHUS W COXPAHEHUS BCEX HM3BECTHBIX BUIOB
DHEPI'UH.

Kaxnasd U3 TeM AAaHHOTO MOJYJIA BKJIKOYAET 3KCHEPUMEHTAIBHOE HCCIEIOBAaHUE
oboOmiaromero xapakrepa. Mojynp 3aBepHiaeTcs IMPOBEIECHUEM JIUArHOCTUYECKOU
U OLIEHOYHOM paboThI 32 Kypc OCHOBHOTO 00ILIEro 00pa3oBaHusl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

Nzydenune ¢us3nku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIPaBJICHO
Ha JOCTH)KCHHME JMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynabrate m3ydeHms (GU3MKM Ha YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs
y o0y4aromerocst 0yayT copMUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B YACTH:

1) mnaTpMoTHYECKOT0 BOCTUTAHUSA:

MIPOSIBJICHUE HWHTEpPECa K HMCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHUKCKOU
bu3nuecKon HayKu;

LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKAaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHUU OOIICCTBEHHO-3HAYMMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C NPAKTUYSCKHM TPUMEHEHHEM IOCTIKEHUN
busuKy;

OCO3HaHHUE BAYKHOCTU MOPAIbHO-ITHUECKUX MPUHITUIIOB B JESTEIHHOCTA YUCHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHUS:
BOCIPHUSTHE OCTETHYECKHX KAueCTB (PM3MYECKOM HAYKH: €€ T'apMOHHYHOIO
HOCTPOEHHS, CTPOIOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHUE IIEHHOCTH (PU3UYECKOM HayKd KaK MOIIHOTO MHCTPYMEHTA MO3HaHUS
MHpPA, OCHOBBI Pa3BUTHSI TEXHOJIOIMH, BAXKHEUIIIEW COCTABIAIOIIEN KyIbTYPBI;

pa3BUTHE HAy4yHOM JIOOO3HATENBHOCTH, MHTEpPECa K  HCCIEIOBATEIbCKON
NEeATEIIbHOCTH;

5) dopMupoBaHus KYJIbTYPbI 310POBbSI M YMOIMOHAIBLHOT0 0JIATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTH  Oe3omacHoro oOpa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTH MpaBui 0€30MacHOro MOBEACHHS Ha TPaHCIOPTE,
HAa JIOPOTrax, C ANEKTPUUYECKUM U TEIIOBBIM 000PYAOBaHUEM B IOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIka pedIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY
¥ TaKOTO € MpaBa y APyroro 4ejoBeKa;

6) TPyA0BOr0 BOCIIHTAHMS
aKTMBHOC y4YacTHE B PEIICHHH NPAKTUYECKMX 3a7ad (B paMKax CEMbH,
00pa3oBaTeabHOM OpraHu3alliK, HACEJICHHOTO MyHKTa, POAHOTO Kpasi) TEXHOJIOTHIECKO
U COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3HUECKUX 3HAHUIA;
UHTEpEC K MPAKTHYECKOMY M3yUeHHUI0 podeccuii, CBA3aHHBIX C (DU3UKOIA;



7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpUEHTalusl Ha MPUMEHEHHUE (PU3NUYECKUX 3HAHUU JUIsl pelIeHus 3a1ad B 00JacTH
OKPY’KaIoIIEH Cpe/ibl, INITAHUPOBAHUSI IOCTYIIKOB M OLIEHKU UX BO3MOKHBIX ITOCIIEICTBHI
JUIS1 OKPY’KAIOIIEN CPEBL,

OCO3HaHME II100aTBHOI0 XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTEH UX pelIeHus;

8) amanTanuu K N3MEHSIONIUMCS YCJIOBHIM COIMATILHOI M MPUPOIHOI Cpeabl:

NOTPeOHOCTh BO B3aWMOJIEUCTBUHU TPH BBHIMOJIHEHUU HCCIEIOBAHUNA U MPOEKTOB
¢busnyeckol HaPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTD;

NOTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HaHUM, B TOM 4YHCIe (POPMYIUPOBATH UEH,
MOHSATHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUII M KOMIIETEHTHOCTEM B 00J1acTH
busuKy;

IUTAaHWPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHU;

CTpPEMJICHHE AaHAJM3UPOBaThb W BBIABIATH B3aWMOCBSI3M TMPUPOJBI, 0OIIECTBa
Y SKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NYECKUX 3HAHMIA;

OLICHKA CBOMX JICHCTBHI C YUETOM BIIMSHHS HAa OKPYXKAOLIYIO CPEAy, BO3MOMKHBIX
r7100a1bHBIX MTOCIIEICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate m3ydeHuss (U3MKU Ha YpPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
y oOyyatoierocsi OyayT copMUpOBaHbl METANPEIMETHbIC PE3YJIbTAThl, BKIIOYAIOIINE
MO3HABATENIbHbIE  YHUBEpPCAIbHBbIE  y4eOHbIE  JIEWCTBHS,  KOMMYHUKATHUBHBIC
YHUBEPCATbHBIE YUCOHBIC IEHCTBUS, PETYJIATUBHBIC YHUBEPCAIBLHBIC yUeOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
ba3oBble Jlornyeckue AeiicTBUSA:

BBISBJISTh U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHM );

yCTaHABIMBATh  CYIICCTBCHHBIM  MPU3HAK  KJIacCH(PUKAIMK,  OCHOBaHUS
JU1s1 0000IIEHUS M CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpUBAEMbIX (pakTax, JaHHBIX
1 HaOJIIOICHUSX, OTHOCSAIIUXCS K (DU3UUSCKHUM SBIICHUSM;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M TMPH W3YYEHUU (PU3NUSCKUX SBIICHUN
U TIPOIIECCOB, MPOBOJUTH BBIBOJBI C MCIOJb30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3HUCCKUX BEIIMUNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHuss y4yeOHOW (u3NYecKor 3amadu
(cpaBHEHHE HECKOJLKMX BAPUAHTOB PEIICHUs, BEIOOP HarOO0Iee MOIXOISAIIETO C YIETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejabCcKkue 1eCTBUA:
MCIIOJIb30BaTh BOMIPOCHI KAK MCCJIEA0BATEIbCKUM HHCTPYMEHT NTO3HAHUSI;



MPOBOJIUTh MO CaMOCTOATEIBHO COCTABJIICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3UYECKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0OBaHNE (PU3UUECKOTO SIBIICHNUS;

OLICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAILIUIO, ITOIYYCHHYIO B X0/1€
MCCIIEIOBAHUSI WM DKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIMPOBATh OOOOIIEHUST W BBIBOJABI MO pe3yjbTaTam
MIPOBEICHHOT'0 HAOIIOJCHUS, OMbITA, UCCIIEI0BAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JajibHEWINEe pa3BUTHE (PU3MUECKUX IMPOIECCOB,
a TakkKe BBIIBUTATh MPEANOJNOKEHUS 00 MX pPa3BUTUU B HOBBIX YCJIOBHSIX
Y KOHTEKCTax.

Pabora c nundopmanmeii:

MPUMEHATh Pa3JIMYHbIE METOJbl, WHCTPYMEHTBl MW 3alpoChl IPU IOUCKE
U 0TOOpe MH(pOpPMAIMHU WM JAHHBIX C YYETOM MPEUIOKEHHOM ydeOHOW (u3nyeckon
3aJ1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETUPOBATH  HHPOPMAIIIO
pa3aMUHBIX BUAOB U (JOPM IPEICTaBICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANbHYIO (POpMYy IpeACTaBICHHS HHPOPMALUU
U WUIIOCTPUPOBATH pPEIIAEMbIE 33Jlayd HECIO0XHBIMH CXEMaMH, JUarpaMMamH, UHOU
rpauKoi U X KOMOMHAIUSIMH.

KoMMyHUKATUBHBIC YHUBEPCAJIbHbIC Y4eOHbIC NeiiCTBUSA
Oo01menue:

B X0/¢ OOCYXJeHUs ydyeOHOro marepuasna, pe3yJIbTaToB JabOpaTOpHBIX padoT
U TPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI W BBICKA3bIBaTh
UJieH, HaIeJCHHbIE Ha pelIeHUEe 3a/ladyd U TOoJjiep)KaHue OJaroxenareabHOCTH
OOIICHU,

COTIOCTABJIAITh CBOM CYXKIEHUS C CYXACHUSAMH JPYTrUX YYaCTHUKOB JIHAJIOTa,
OOHApY)KUBATh Pa3INIUE U CXOACTBO MO3HIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJMYHO TIPENCTABIATH PE3YIbTAThl BBITIOJHEHHOTO (DU3MYECKOTO OIBITA
(3KCIIepUMEHTAa, UCCIIEIOBAHUS, TPOCKTA).

CoBMecTHAasl 1eSITEJILHOCTD (COTPYAHMYECTBO):

MOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMaHIHOW W WHINBUTyJIbHON paOOThI
IIPY peIIeHUN KOHKPETHOU (PU3UIecKoil mpoOIeMBbl;

MPUHUMATh I COBMECTHOM JEATEIIbHOCTH, OPraHW30BBIBaTh ACHCTBHS IO €€
JTOCTIDKCHHIO: PACTIPENENSITh POIH, 00CYXKIaTh MPOIECCHl M Pe3yJabTaThl COBMECTHOMN
paboThI, 0000IIaATHh MHEHUST HECKOJBLKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, IOCTUTass KAYECTBEHHOT'O PE3yJIbTaTa M0-CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPUTEPHSM,
CaMOCTOATEILHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUSI.



PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIEe AeiCTBHS
Camoopranuszanms:

BBIBJISITh TPOOJIEMBbl B JKM3HEHHBIX W YYEOHBIX CHUTyalMsiX, TPeOYyIOIUX
TUTSI petiieHusT (PU3UIECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOJXO0aX MPUHATUS PEIICHUN (MHAUBUYaTbHOE,
MIPUHATHE PEIICHUS B TPYIIIe, MPUHATHE PEIICHUHN TPYIIIOi);

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM peIIeHUs (PU3NIECKON 3a7adu WM TUTaHa
UCCIICIOBAHUSI C YYETOM HUMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATH MpeJjiaracMble BApUAHTHI PEIICHU;

IIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTyalluu U Ipejlararh MjaH €€ U3MEHEHUS;

OOBSACHATh NMPUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3ylbTaTOB JAESTEIbHOCTH,
JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTb (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3NYECKOTO HCCIENOBAaHUSl WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYyallli, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIINUX TPYTHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHSIM.

IMOUMOHAIBbHBIA HHTEJIEKT:
CTaBUTh C€e0sl HAa MECTO JApPYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTOTO.

IlpunsiTue ceds U APYrux:
MpU3HABaTh CBOE TMPaBO Ha OMMUOKY TMpU pemieHUuH (PU3MIECKUX 3a/aad
WJIU B YTBEPXKJACHUSX HA HAYYHBIC TEMbI U TaKOE K€ MIPaBO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI MO (U3HKE K KOHIYy OOyYCHHS
B 7/ KJacce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaKkaThb
c(OPMHPOBAHHOCTH y 00YYAIONTUXCS YMCHHIA:

UCIIOJIb30BaTh TOHATHS: (DU3UYECKUE W XUMHUYECKHE SBJICHUS, HaONIOACHHE,
AKCIIEPUMEHT, MOJIEJb, THUIIOTE3a, CIWHMIBI (PU3MUYCCKUX BEJIMYHMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHUSI BeIIecTBa (TBeploe, KHUIAKOe, ra3000pa3HOe), MEXaHHYECKOE
IBIKCHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSIMOJMHEHHOE),  TPaeKTOPHS,
paBHOAEWCTBYIOmAss cwi, jaedopmarust (ympyras, IJIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOINECS COCYIBL;

pasnuyarh sBiIeHUsA (muddysms, TEIUIOBOE JBMIKEHHWE YacCTHI[ BEIECTBa,
paBHOMEpPHOE JIBIKCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPITUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPIBIX TEJ C 3aKPEINICHHON OCBhIO BpAIICHUs, Tiepenada IaBICHUS
TBEPABIMUA TEJIAMH, XKUAKOCTSIMHU WM Ta3aMu, aTMoc(epHOe naBieHUE, IUIaBaHUE Tell,



NPEBPAILICHUS] MEXAHMYECKOM SHEPrHH) IO ONUCAHUI0 HX XapaKTePHBbIX CBOMCTB
¥ Ha OCHOBE OTBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3UYECKUX SIBJICHUI B OKpY’KaIOLIEM
MUpE, B TOM 4ncie (PU3NUECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C Pa3IUYHBIMU
CKOPOCTSAMHM B JKMBOM W HEKHBOW MpPUPOJE, IAEHCTBHE CWIbI TPEHHsS B IPUPOJIE
U TEXHUKE, BIIMSHUE aTMOC(EpHOro NaBIEHHsS Ha >KMBOW OpraHU3M, IUJIaBaHHUE pPhIO,
pblYark B TeJle YeJIOBEKa, MPHU 3TOM INEPEBOJUTH MPAKTUUECKYIO 33/ady B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHUI;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA T€l M (PU3NYECKUE SIBICHUS, HCHOIb3Ys
¢uznyeckue BeTUUMHBI (Macca, 00beM, IJIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTb,
CpeIHsisA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TeNa, CUJla TPEHUS, JABJICHUE
(TBEeporo Tena, JKUIAKOCTH, rasa), BBITAJKUBAIONIAs CUJIa, MEXaHW4yeckas padora,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(QUUMEHT MOJE3HOTO JEUCTBUS
MEXaHU3MOB, KMHETUYECKas W MOTEHUUAJIbHAs JHEPrusi), MpU OMHCAHUM MPABUIIBHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCIOJb3YEMbIX BETMYNH, UX 0003HAUYCHHS U €IMHUIIBI
(U3MYECKUX BEJIIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOUIME AAHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTHh TpaUKu H3YyYEHHBIX 3aBUCUMOCTEHN
(bU3NYECKUX BEJIMYUH,;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U IPOLIECCHI, MCIOIb3Ys
MpaBWiIa CIOXKEHHsI CWI (BIIOJIb OFHOW mMpsiMoi), 3akoH ['yka, 3akon Ilackans, 3axkoH
Apxumena, IpaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TOE MIPaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHHUs] MEXaHWYECKOW 3HEpruu, MpHU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHUPOBKY
3aKOHA M 3alMCBIBATH €T0 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3UUECKHE SIBJICHMS, NPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMd MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOrMYeCKUX IIaroB
C UCIOJIb30BaHWeM 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHUN, PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pelaTh pacueTHble 3afaud B 1—2 AecTBHS, HUCIMOJNIB3Yys 3aKOHBI U (OPMYJIbI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3aliChIBATH
KpaTKOE€ YCJIOBUE, MOJCTaBIATh (U3MYECKUE BEIMYUHBI B (OPMYyJbl U MHPOBOIUTH
pacyeTbl, HAXOIUTh CIIPABOYHbIE JTAHHBIE, HEOOXOIMMBIE IS PEIICHUS 3a]1a4, OLICHUBATh
PEATMCTUYHOCTh MOJTy4YEeHHON (PU3UUECKOM BETUYUHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PELIUTh MPU MOMOIIM (HU3HUECKUX
METOJIOB, B OIMCAaHWUU WCCIEAOBAHMS BBLACIATH IPOBEPSEMOE MPEAINOIOKEHNE
(runoresy), pa3IuyaTh U UHTEPIIPETUPOBATH MOTYYEHHbIN PE3YJIbTAT, HAXOAUTh OLIMOKH
B XO/I€ OIIBITA, IPOBOAUTH BBIBOBI 10 €TI0 PE3YJIbTaTaM;

MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WM (PUIUIECKUX
CBOWMCTB TeN: (OPMYJIUPOBATH MPOBEPSIEMbIC MPEIANOIOKEHUSI, COOUPATh YCTAHOBKY
U3 TPeNsoKEHHOTOo O00O0pYyJOBaHMSA, 3alUChIBaTh XOJA ONbiTa U (OpMYyIUPOBATH
BBIBO/JIBI;



BBITMIOJHATh MPSIMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHU, MacChl Tena, oObeMma,
CHJII M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MNPHUOOPOB,
3aMKChIBATh TOKAa3aHHs MPUOOPOB C YYETOM 3aJaHHOM aOCOJIOTHOM MOTPEIIHOCTH
W3MEPEHNM;

POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (hU3HUECKOW BETUUYUHBI OT APYTOM
C MCTOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHXKYIIIETOCS
TeJla OT BPEMEHH JABM)KCHUS TeJla, CHJIBI TPEHUsSI CKOJIbKEHHsI OT Beca Telsla, KauecTBa
00pabOTKH TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOLIAAH
COMPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTU OT YJUIMHEHMS MPY>KUHBI, BBHITATKUBAIOIICH
CWJIbl OT 00beMa IMOIpPyKEHHOM YacTU Telna MU OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TTyOWHBI, Ha KOTOPYIO MMOTPYKEHO TEJI0, YCIOBUI
TUTaBaHUs TEJN, YCIOBUN pPaBHOBECHS phlyara M OJIOKOB, y4aCTBOBATH B IUITAHUPOBAHUU
y4e0HOTO MCCIIEZIOBaHMS, COOMpPATh YCTAHOBKY M BBIMIOJHATH H3MEPEHHs, CIEIys
NpeIIOKEHHOMY TUlaHy, (DUKCHpOBaTh pe3yJbTaThl TOJYYEHHOW 3aBUCHMOCTHU
bu3nyeCKrX BEIMUYMH B BUJE MPEIOKESHHBIX Ta0IuIl ¥ TPpadUKOB, TPOBOIUTH BBHIBOIBI
0 pe3yJIbTaTaM UCCIIeI0OBaHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEeHHs (PU3NYECKUX BEIMUYWH (TUIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPAOrO Tejla, CHUlla TPEHUS CKOJIbKEHHS, JaBICHHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, IEHCTBYIOIIAs HA IOTPYKEHHOE B KHUAKOCTb TEJI0, KO3 PUIIMEHT
MOJIE3HOTO JIEHCTBUSL TPOCTHIX MEXaHU3MOB), CJlEIysl MPEAJIOKEHHOM HHCTPYKIMU:
IPU BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH
3HaYeHHE UCKOMOW BEJTMUYHHBI;

coOnoaTh MpaBWia TEXHUKH Oe30macHoCTH Tpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

UMETh NPEJCTABIEHUE O TMPUHIHUNAX JEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIIAOIIUECS COCYbI, 0apOoMeTp, phIyar,
TIOJIBWKHBINM M HEMOJIBWKHBIN OJIOK, HAKJIIOHHAS! TTIOCKOCTH;

XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBUS HW3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCHOJB30BAHUEM HX ONHUCAHUS (B TOM YHCIIE: MOAIIUIHUKU, YCTPOUCTBO
BOJIONPOBOJIA, THUIAPABINYCCKUI TIPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcoC,
apeoMeTp), MCIOJB3ysl 3HAHUS O CBOMCTBaX (DM3MUECKUX SIBICHHH M HEOOXOIMMBIS
¢busznyecKkre 3aK0OHbI ¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH TpPHUMEPHl (HAXOAUTh HH(OpPMAIMI0O O MpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B IOBCEIHEBHOM KH3HU 111 oOecredeHus
0€30MacHOCTH TIpH OOpalleHUd ¢ NpUOOpaMU W TEXHUYECKUMHU YCTPONCTBAMH,
COXPaHEHHUS 3I0POBbsI U COOIMIOACHUS HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKPY KaroIIei
cpene;

OCYUIECTBIJISITH OTOOp MCTOYHHKOB HH(OpMmanuu B VHTepHETE B COOTBETCTBHUU
C 33JJaHHBIM IMOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUN U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEISATH UHPOPMALIMIO, KOTOpas SIBJSETCS MPOTUBOPEUNUBOM
WM MOKET OBITh HEJJOCTOBEPHOW;



WCTIONb30BaTh TMPH  BBIIOJHEHUM YYEOHBIX 33JaHUN  HAYYHO-TOMYJSAPHYIO
auTepaTypy (U3MUECKOTO COACpkKAaHMs, CIPAaBOYHBIE MaTepuaibl, PECypchl CETU
WnTepHeT, BianeTh INpUEMaMU KOHCIEKTHPOBAHMsI TEKCTa, IPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
2—-3 WUCTOYHUKOB MH(OPMALIUY, B TOM YHCIIE ITyOJINYHO IPOBOAUTH KPATKUE COOOLICHUS
O pe3ylbTaTaXx IMPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, MPU HSTOM TPaMOTHO
UCTOJb30BaTh M3YUYCHHBIM MOHSATUHMHBIN ammapar Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUJIEHUE ITPE3EHTALIUEH;

IIPY BBIIOJIHEHUH YYEOHBIX ITPOEKTOB M UCCIEA0OBAHUIN paclpeaesiaTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 3aa4aMHU, CJIIEINUTH 33 BBIIIOJTHEHUEM IIJIaHA
NEUCTBUN, OLICHMBAThb COOCTBEHHBIM BKJIAJ B JIE€ATEIbHOCTh TPYIIbI, BBICTPAaWBATh
KOMMYHHMKATHBHOE B3aMMOJICVICTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

[IpeameTHbIE pPe3yNbTaThl OCBOCHHS MPOrPaMMbl MO (PU3UKE K KOHIYy OOy4EeHHS
B 8 Ki1acce:

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaKkaTb
c(hOpPMHUPOBAHHOCTh Yy 00YYAIOUTUXCSI YMEHHUIA:

WCTIOJI30BATh MOHATHS: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE JABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTANIMUECKUE U aMOp(QHBIE Tena,
HACBHIIIEHHBI U HEHACBIIIEHHBIN Map, BIa)XHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSA
SHEprusi, TEIUIOBOW NBUTATENb, JIEMEHTAPHBIN JICKTPUUECKHUMN 3apsjl, SJIECKTPUUYECKOE
T0JI€, TPOBOJHUKHU U TUIICKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pasiuuath ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CHKaTue, TeIlonepeaada, TemioBOe
pPaBHOBECHE, CMA4yMBaHHWE, KANWUISIPHBIE SIBJICHUS, WCIAPEHUE, KOHACHCAIMS,
JIaBJICHUE, KpUCTAITN3aUs (oTBepaeBaHUE), KHUIIEHUE, TerJIonepeaaya
(TerI0MPOBOHOCTh, KOHBEKIUS, HU3IIyYCHHUE), AJEKTpU3alus TN, B3aUMOJECHCTBUE
3apsiOB, JEUCTBUSL JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aMMOJICHCTBUE
MarHuToOB, JEHCTBUE MAarHUTHOTO TMOJISI Ha MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAas
WHIYKIMS) 10 OINHCAHWI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE H3YUYCHHBIX (DU3MUECKUX SIBJICHUNW B OKPYKaIOIIEM
MUpE, B TOM 4Hcle (PU3nYecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATIKCHUE
YW KaNWUISIPHBIE SIBIICHUS B TPUPOJAE, KPUCTAIBI B mpupoie, usinydeHue CoJHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SIBJIEHUSI B aTMOC(EpE, IEKTPUUECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, Ipeid MoirocoB, poJib MAarHUTHOTO TOJIA AJIs KU3HU Ha 3emJie, MOJSPHOe
CUSHUE, TPU OSTOM TMEPEBOJUTH TPAKTHUYECKYIO 3a7ady B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) (DU3UIECKUX SIBJICHUI;

OMKCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (DUIUUYECKUE SIBICHUS, HCIOJIb3YS
bu3nyeckue BeIMYUHBI (Temreparypa, BHYTPEHHSIS SHEPrus, KOJUYECTBO TEIUIOTHI,



yJelibHas TEIIOEMKOCTh BELIECTBA, y/EJIbHAsl TEIUIOTA IUIABJICHUS, yAENbHAs TEIUIOTa
napooOpa3oBaHus, yAeTIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOI(PQPHUIIMEHT IMOJIE3HOTO
JEHCTBUS TEIUIOBOW MAILMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUN
3apsijl, CUJIa TOKA, 3JIEKTPUUECKOE HAPSyKEHUE, COIPOTUBIIEHUE MPOBOJHUKA, YIEIbHOE
COIIPOTUBJIEHHUE BEIIECTBA, padOTa U MOIIHOCTb 3JIEKTPUYECKOTO TOKa), IPU ONHUCAHUU
IPaBUJIBHO TPAKTOBaTh (DPU3MUECKHIA CMBICI MCIIONb3YyEMbIX BEJIWYUH, 0003HAUYEHUS
U COUMHMULBI (U3MYECKUX BEIMYUH, HAXOIUTh (POPMYIbI, CBS3BIBAIOIIUE JaHHYIO
(¢u3NYecKyl0 BEIMYMHY C JPYTMMHM BEIMYMHAMH, CTPOUTHh TIpadUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLIECCHI, UCIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOEHUSI BELIECTBA,
NPUHIMI CYNEepPIIO3ULIMY MOJeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apA/a,
3akoH Oma i y4acTka uenwu, 3aKkoH Jxoynsa-JleHna, 3aKkoH COXpaHEHUs DHEPIHH,
IIPU TOM YMETh (DOPMYJIMPOBATH 3aKOH U 3alMChIBATh €M0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKHUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE MU B KOHTEKCTE
CUTyallUld  NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYHUHHO-
CIIEICTBEHHbIE  CBSI3H, CTPOUTH OOBSICHEHHME M3 |—2  JOTMYEeCKMX IIaroB
C HCHOJb30BaHHEM 1-2 H3Y4YEHHBIX CBOMCTBA (DM3MYECKUX SBICHHUM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacueTHble 3aJaud B 2—3 JEWCTBUS, UCHOJIBb3YSd 3aKOHbI M (HOPMYJIbI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3aliChIBAThH
KpaTKO€ YCJIOBHE, BBISBISATh HEAOCTAaTOK JAHHBIX JUIsl PELICHMs 3ajadd, BbIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEelICHNUs], MPOBOIUTH PAcUEThl U CPAaBHUBAThH
MOJIyYeHHOE 3HaueHue (PU3MUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOILIU (DUIUYECKUX
METOJIOB,  HMCIIOJIb3Ysl ~ ONHMCAHME  HCCIENOBAHUSA,  BBUICIATH  IPOBEPSIEMOE
NPEANOJIOKEHNE, OLEHUBATh IPaBWIBHOCTh IOpPsIKA NPOBEIEHUS HCCIEIOBaHMS,
IIPOBOJUTH BBIBOJBL;

MPOBOJUTH OMNBITHI 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB TeJl (KanmWUISIpHBIE SBJICHUSI, 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro oobema,
TEeMIIepaTyphl, CKOPOCTH MPOIECCA OCThIBAHUS U HArpeBaHUs MPU MU3IIyYEHUU OT I[BETA
u3nydaromed  (MOTJIONIAKOIICH)  MOBEPXHOCTH,  CKOPOCTh  HCIApPEHHMs  BOJBI
OT TEeMIlepaTypbl KUIAKOCTH U IUIOHIAJM €€ TMOBEPXHOCTH, DJIEKTPU3ALUS Tel
Y B3aUMOJICHCTBHE 3JIEKTPUUYECKUX 3apsAI0B, B3aUMOJIECHCTBUE MOCTOSIHHBIX MarHUTOB,
BHU3YyaJM3allis MATHUTHBIX IOJEN MOCTOSIHHBIX MarHUTOB, JE€HCTBHSI MAarHUTHOIO ITOJIS
Ha IPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUIATEIS
IOCTOSIHHOTO TOKa): (pOpMyIMpoBaTh MPOBEpSiEMBbIE IPEANONOKEHUS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOT0 000pYy10BaHUS, OMUCHIBATh X0 OMbITa U (POPMYIHPOBATDH
BBIBO/IBL;

BBIOJIHATD IPSIMBIE H3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIBHOM BIAXKHOCTU
BO31yXa, CHJIbI TOKa, HaMNpsHKEHUs C HCHOJIb30BAaHUEM aHAJIOIOBBIX IPHOOPOB



W JaTYNKOB (PU3UYECKUX BEJIMYWH, CPAaBHHBATh PE3YyJbTAaThl H3MEPEHHH C y4EeTOM
3aJJaHHOM a0COIIOTHOM MOTPEIHOCTH;

MPOBOJINTH MCCIICIOBAHUE 3aBUCIMOCTH OHON (PH3UYECKON BEIMYMHBI OT JIPYTOM
C WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTH COMPOTHBIICHHS TPOBOTHUKA
OT €ro JUIWHBI, TJIOMIAN MONIEPEYHOT0 CEYCHHSI M YICIBHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANIPSDKEHUS Ha MPOBOIHUKE,
WCCJICIOBAHNE TIOCTEAOBATEILHOTO W IMApaUIeTLHOTO COCIWHECHUNA TPOBOJIHHUKOB):
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY M BBIMOJHITH U3MEPEHHS, CIIEHys
NPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YyJbTAaThl MOJYYCHHON 3aBHCHUMOCTH B BHJIC
Ta0UIl U TPaQHUKOB, TPOBOJIUTH BHIBOBI IO pPE3yIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3HUSCKUX BETUIHH (yACIbHAS TEITNIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHKKA, Pab0Ta M MOITHOCTH AJICKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUS, COOMpATh OKCIEPUMCHTAIBHYIO YCTaHOBKY, CIEIysI
MIPEIJI0KEHHON MHCTPYKIINH, ¥ BRIYUCIISATH 3HAUCHUE BETMINHBI,

coOoaTh MpaBWia TEXHUKM Oe30macHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLMUIBI JCHCTBUA HM3YyUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMNCTB C UCIOJIb30BAHUEM MX OIMHUCAHUA (B TOM YHCIE: CUCTEMa OTOIUJICHUS JIOMOB,
THTPOMETp, TapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUYCTUMK DJICKTPUUICCKOU
DHEPTUH, DJEKTPOOCBETUTEILHBIC TIPHOOPHI, HATrPEBATEIbHBIC AJICKTPOIPUOOPHI
(mpuMepsI), DIEKTPUYECKHE TIPEIOXPAHUTETN, JJICKTPOMATHUT, JJICKTPOIBUTATEIb
MOCTOSIHHOTO ~TOKa), UCIOJIb3ys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUN
1 HeoOxoIMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M W3MEPUTEIBHBIC MPHOOPHI
M0 CXeMaM U CXEMaTUIHBIM PUCYHKaM (SKUJIKOCTHBIN TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABJIATH
CXEMBI JJIEKTPUYECKUX IIETIeH C IMOCIEeNOBATEIbHBIM U TMAPAUICTLHBIM COCIMHEHUEM
DJIEMEHTOB, Pa3Nyasi yCJIOBHBIC 0003HAUCHHS JIEMEHTOB JICKTPUUECKUX TETIeH;

MPUBOUTH TPUMEPHI (HAXOAWTh HMHPOPMAIUIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUSI (M3MUECKUX 3HAHWW B TOBCEIHEBHOW >KU3HU IJIsi OOCCIICYCHUS
0e30macHOCTH TpH OOpaimieHnd ¢ TpudopaMu M TEXHUUYECKHUMHU YyCTPOMCTBaMH,
COXPaHEHHSI 3I0POBbs U COOIIOJICHUSI HOPM SKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH
cpexe;

OCYIICCTBIISITh TOUCK HWHMOpMAIMu (GU3NYECKOTO cojepxkaHuss B MHTepHETE,
Ha OCHOBE HMMCIONIUXCS 3HAHWW W IyTEM CPaBHEHUS JOIMOJIHHUTEIBHBIX WCTOYHHKOB
BBIICTSITh MH(OPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJh30BaTh TMPH  BBITIOJHEHUH YYEOHBIX 3aJaHuil  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpKAHMS, CIPAaBOYHBIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BiameTh MNpUEeMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPEoOpa3OBaHUS
uH(POPMAIIUU U3 OJTHOW 3HAKOBOW CHUCTEMBI B APYTYIO;



co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHUsA, 00001mas
uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCJIE MyOIMYHO MPEICTABIATH
pe3yJIbTaThl MPOEKTHONW WIIM HCCIIEIOBATENIBCKON NIEATENBHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YyYECHHBIM TMOHSATUHHBIN amnmapar Kypca (QU3HMKH, COMNPOBOXKIAThH
BBICTYIUJICHUE MIPE3CHTAIIUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MUYECKHUX IMPOIIECCOB
pacnpenensTh 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJIECHHBIMHU 3a/JadyaMu,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JCUCTBUM W KOPPEKTUPOBATh €ro, OLEHUBATh
COOCTBEHHBIN BKJaJ B JEITEIbHOCTh TPYIIIbI, BBICTpAaUBAaTh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBUE, TPOSIBIISISI TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

[IpenMeTHBIC pe3yibTaThl OCBOSHHUS MPOrpaMMBI 10 (U3UKE K KOHILy OOydeHUs
B 9 KJ1acce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  yYpOBHE  JIOJDKHBI  OTPaKaTb
c(hOpPMHUPOBAHHOCTh Y O0YUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHS: CHUCTEMa OTCUeTa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHWYECKOTo JBHXKEHHUs, aeopmanus (ymnpyras, IiacTHUYecKas),
TpEeHHUe, IICHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTD M IIEPErPY3KH, IICHTP TAKECTH,
aOCOTIOTHO TBEPJIOE TEJO, IIEHTP TSHKECTH TBEPJIOTO TElla, PaBHOBECHE, MEXaHUICCKUE
KoJeOaHUsd W BOJIHBI, 3BYK, MH(Pa3BYyK M YJIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
1IKaJia BHGKTpOMaFHI/ITHBIX BOJIH, CBC€T, 6J'II/I3OPYKOCTB 51 I[EUIBHOISOPKOCTB, CHCKTpBI
WCITyCKaHUs W TIOTJIONICHHUs, alb(a-, 6eTa- W raMMa-u3IydeHHs, HU30TOIBI, sjiepHas
DHEPIeTHKA,

paSJ'II/IIIaTB ABJICHUSL (paBHOMepHOC u HepaBHOMepHOC HpHMOHHHCf/'IHOC JABHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHNE, CBOOOIHOE TAaJCHHUE TEJI, PAaBHOMEPHOE
JBHUXKXCHUC 10 OKPYZKHOCTH, BBaHMOI[eﬁCTBHe TECII, PCAKTHBHOC ABHWKCHUC,
Kosie0aTeNIbHOE JIBIDKEHHE (3aTyXalollMe U BBIHY)KIEHHBbIE KoJieOaHMsI), pPE30HAHC,
BOJTHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE PACIIPOCTPaHEHUE, OTPAKCHHE
U MPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pas3io’KeHUE 0€JIoTo CBeTa
B CIICKTp H CIOXCHHC CIICKTPAJIbHBIX HOBCTOB, OUCIICPCHA CBCTA, CCTCCTBCHHAA
pPaaAnOaKTUBHOCTb, BOBHUKHOBCHHC J'II/IHeI‘/JI‘—IaTOFO CIICKTpa HBHy‘leHI/IH) I10 OIIMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3nyeckoe
SIBJICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YyUYEHHBIX (PU3UUECKUX SBJICHUN B OKPY>KAIOIIEM MUPE
(B ToM uucie puzndeckue SBJICHUS B MPUPOJIE: MPUIUBLI U OTIHUBBI, ABUKCHUE TJIAHET
COHHG‘{HOI)'I CHUCTEMBEI, peaKTI/IBHOG JABHXKXCHUC KNBBIX OpFaHI/IBMOB, BOCHpI/IﬂTI/Ie BBYI(OB
KUBOTHBIMHU, SGMHCTpﬂceHI/Ie, CeﬁCMquCKI/Ie BOJIHBI, I_IYHaMI/I, 9X0, ILIBE€Ta TCEII,
ONTHYECKHE  SIBJICHWS B  TPHUPOAE, OWOJOTHYECKOEe  JACHCTBHE  BHUIUMOTO,
yIbTPa(HOIECTOBOTO M PEHTICHOBCKOTO H3JIYYCHHUH, ©CTECTBEHHBIH pPaTuOAKTHUBHBIN
(G oH, KOCMHYECKHE JTyUHd, paIHOaKTUBHOE U3TyUYCHHE TIPUPOIHBIX MUHEPAIIOB, ACHCTBHE
PagVOaKTHBHBIX M3JIyYCHWH Ha OpraHU3M 4YeJIOBEKa), TpPH OSTOM IIEPEBOJIUTH



NPAaKTHUECKYIO0 3a/Jady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
buznyeCKuX SABICHUI;

OMKCHIBATh M3YyYCHHbIC CBOMCTBA Tel M (DUIUYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BEIMYMHBI (CPEelHsIsi © MTHOBEHHAsi CKOPOCTh Tejla NPU HEPaBHOMEPHOM
JBIKEHUHU, YCKOpPEHHUE, IMEepeMeNIeHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUSs, CHUJia
YOPYTrOCTH, CUJIa TSDKECTH, YCKOpPEHHE CBOOOHOTO MajeHHMs], BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHU4ecKass paboTa W MOIIHOCTb, MOTEHIMAIbHAS DHEPTUs Tena,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHI[MATbHAS SHEPTHsl CKATOW MPY>KUHBI,
KMHETHYECKasi SHEPTHUsl, MOJTHAsI MeXaHUYeCKas YHEPrusi, ePHo/l U YacToTa KoJieOaHuH,
JUINHA BOJHBI, TPOMKOCTh 3ByKa M BbBICOTA TOHA, CKOpPOCTb CBETa, I0OKa3aTelb
NPETOMIICHUSI CpPEIbl), MPU OMHCAHWU TPABUIBHO TPAKTOBATh (DM3HUECKUNA CMBICH
UCTIONB3YEMBIX BEJIMUYMH, 0003HAUEHHUS U €IUHUIBI (DU3MUECKUX BEIUYUH, HAXOIUTH
(dbopMyITBI, CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIWYUHY C APYTHMMH BEIHMYMHAMH,
CTPOUTD IpaUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3HUUECKHUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3WUYCCKUE SIBICHUS M IPOLIECCHI, HCIOIB3YS
3aKOH COXpPaHEHHS PHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHSI, MPUHIUI CYHEPIIO3UIIH
CHWJI, TPHUHIMN OTHOCHTENbHOCTH [amumies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCa, 3aKOHBI OTPAKEHHUS U MIPETOMIICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MaccoBOrO 4YHCeNl MNpU SIACPHBIX PEAKUMSIX, NMPU 3TOM (OPMYJIUPOBATH 3aKOH
Y 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAXKEHUE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallUi  MNpPaKTUKO-OPUECHTHPOBAHHOI'O  XapakKTepa:  BbIABIATH  NPUYHUHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTH OOBSICHEHHME M3 2—3  JIOTUYECKMX IIaroB
C HCMOJb30BaHUEM 2—3 H3YUYCHHBIX CBOWCTBA (DM3MUECKUX SIBJICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacyueTHble 3a7auyd (ONMHMpAIONIMECS HAa CUCTEMY K3 2—3 ypaBHEHUM),
UCTOJIb3ysl 3aKOHBI U (DOPMyIIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIUYUHBL: HA OCHOBE
aHaJM3a yCJIOBUS 3aJlauM 3alKChIBaTh KPAaTKOE YCJOBUE, BBISBISATH HEIOCTAIOIINE WU
30BITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJIS PEIICHHUS,
MIPOBOJIUTH PACUYETHl M OIICHUBATH PEATTMCTHIHOCTH IMOJIYICHHOTO 3HAUCHHS (PU3HUECKOM
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUIUTh MPU TOMOIIN (HU3HUECKUX
METOJIOB,  HWCIONB3ys  ONWCAaHWE  HCCICNOBaHUS,  BBIACIATH  MPOBEPSIEMOE
IPEIOJIOKEHNE, OLIEHUBATh NPAaBUIBHOCTh TMOpSAKA TMPOBEACHHUS HCCIEI0BaHUS,
IPOBOJIUTH BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U OTIBITOB;

MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUNA WM (PUIUIECKUX
CBOWCTB Ted (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPIUH,
3aBUCHUMOCTD MEepPHOJIa KOJEOAHUM NPy KMHHOTO MasiTHUKA OT MacChl rpy3a U KeCTKOCTU
NPY>KMHBI M HE3aBUCMMOCTh OT aMIUIUTYJbl MalbIX KoJIeOaHUN, MPSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, Pa3IokKEeHUE Oesloro CBeTa B CIEKTp, HM3YUYEHUE CBOMCTB
M300paKeHusl B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeaMeTa B coOuparouiei



JUH3€e, HAOIIOCHHUE CIIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IyUEHUs): CAMOCTOSITETLHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 0O0OpYyIOBaHMs, ONMUCHIBATH XOJ OIBITa
U €ro pe3yJibTaThl, POPMYyIMPOBATh BHIBOJIBI;

POBOAUTH MPU HEOOXOAMMOCTU CEPUIO MPSIMBIX U3MEPEHHH, ONpeeiss CpeaHee
3HaUCHUE U3MEpsAeMON BeIMYUHBI (POKYCHOE pacCTOsiHUE COOMparouiel JMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHus (U3MEepUTEILHOTO MprUoopa);

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEIMUUH C UCIIOIB30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHOM CKOPOCTH, Mepruoaa KojieOaHUN MaTEMaTUYECKOTO MasiTHUKA OT JJIUHBI
HUTH, 3aBHUCHMOCTH yIJla OTPAKEHUs CBETa OT yIja NaJCHUA W yIJla MPeIOMIICHUS
OT yIJia MaJeHHs): TUIAHUPOBATh MCCIEI0OBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY,
¢dbukcupoBaTh pe3yJabTaThl MOJYYEHHON 3aBUCHMOCTH (PH3WYECKUX BEIUYMH B BHJE
TaOIUI] ¥ TPAQHKOB, MPOBOIUTH BHIBOJBI MO PE3YJIbTATaM HCCIICOBAHNUS,

MPOBOJUTH KOCBEHHBIE H3MEpEHHs] (DU3MUECKHX BEIWYMH (CPEAHssl CKOPOCTb
¥ YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JBHKEHHUH, YCKOPEHHE CBOOOTHOTO MaeHHUS,
KECTKOCTh TPYXHUHBI, KOXPOUIIMEHT TPEHUS CKOJBXKEHHsS, MeXaHWdecKas padora
¥ MOIIHOCTh, YacToTa W TEpPHOJ KOJeOAHWH MaTeMaTUYeCKOr0 U TMPYKUHHOTO
MasiTHUKOB, ONITHYECKAsl CHJIa COOMPAIOIIEH TUH3BI, pATHOAKTUBHBIN (DOH): TNITAHUPOBATH
U3MEpEeHMs, CcOOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBINOJHATH HM3MEPEHUS,
clieAysl IpeI0KEHHON HHCTPYKLNH, BEIUUCIISITh 3HAUEHNE BEJIMUYUHBI U aHAJIM3UPOBATh
MOJTyYEHHbIE Pe3YJIbTaThl C YUYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN;

coON0oaTh TpaBWia TEXHUKU O€30MacHOCTH TpH padore c JabopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MTPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJENeH: MaTepraibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HMCTOYHUK CBETa, JydY, TOHKas JIMH3a,
IUTaHeTapHas MOJIEIh aTOMa, HYKJIOHHAs MOJIENTb aTOMHOTO Spa;

XapaKTepU30BaTh MPHHIIMIIB JCUCTBUS H3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB C WCMOJB30BAHUEM WX OMUCAHUS (B TOM YHCIE: CIUIAOMETpP, NATYUKH
MOJIO’KEHUS], PACCTOSIHUS M YCKOPEHUS, paKeTa, 3X0J0T, OUKH, IEPUCKOII, (hoToanmnapar,
ONTUYECKUE CBETOBOJIBI, CIEKTPOCKOI, JO3UMETp, Kamepa BmuibcoHa), HCHONB3ys
3HaHMST O CBOWCTBAaXx (U3MYECKUX SIBICHHMM M  HeoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH W3YyYEHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IMPOILIECCOB MPHU PEIICHUU
y4eOHO-MTPAKTUUECKUX 3af[ad, ONTUYECKUE CXEMbI JJIsl MOCTPOEHUs H300pakeHuin
B IUIOCKOM 3€pKaJie ¥ COOMparoLIeil TuH3e;

NPUBOJUTH MPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O NpPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MUYECKUMX 3HAHUW B TOBCEIHEBHOM >KU3HU IJsi OOECIeYeHUs
Oe3omacHOCTH Tpu oOOpalleHuu C NpudOpaMh W TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs 3/I0POBBS U COONIOICHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIeH
cpene;



OCYIIECTBJIATHh MOUCK HH(popmanmu B MHTEpHETE, caMOCTOSITENHHO (HOPMYIUPYs
IIOMCKOBBIA 3alpoC, HAXOAWUTh IIyTH ONPEAEIICHUS JIOCTOBEPHOCTH IOJYYEHHOU
MH(pOpPMaIlMU HAa OCHOBE MMEIOIMXCS 3HAHUM U JJOTIOJIHUTENBHBIX HCTOYHUKOB,;

UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUM  HAYUYHO-TIOMYJISIPHYIO
JUTEPATypy, CIPABOYHBIE MaTEpHUAIbl, pecypchl ceTH VIHTepHET, BIIaJETh NPHUEMaMH
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3zoBaHus HH()OPMALIUY U3 OHOM 3HAKOBOW CUCTEMBI
B IPYTy1O,

CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
UHPOpMAllMM W3 HECKOJBKHX HCTOYHUKOB, MYOJIMYHO NPEACTaBISATh pPE3YJIbTaThl
IIPOCKTHON WJIA UCCIIE0BATEIBCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar H3y4aeMoro paszjena (U3UKA U COMNPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALUEN C YUETOM OCOOCHHOCTEN ayAUTOPUH O0YJarOIIUXCSL.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No HanmeHnoBanue KommuecTBo HpOFpaMMHOG COJACPIKAHUC OcHOBHBIE BUABI ACATCIIBHOCTH O6yanOHII/IXC$I
/1 pas3aciioB U TCM qaCcoB

y4eOHOro mpeameTa

du3nKa u ee POJb B ITIO3HAHUM OKPY/KalIero Mupa

1.1 | ®usuka — HayKa 2 ®u3nka — Hayka o mpupoje. | BriaBieHne paznuunii Mexay Gu3nuecKuMu
0 MPUPO/IC SIBIIeHUST PUPO/IBI. Y XUMUYECKUMHU TTPEBPAILICHUSMU.
du3nyecKkue SIBJICHM: Pacno3naBanue u kinaccudukamnus Gu3ndecKkux
MEXaHWYECKHE, TCIJIOBBIE, | SABJICHUN: MEXaHUYECKUX, TCIUIOBBIX,
BJIEKTPUYECKUE, AIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, HaOnronenue u onucanue PuU3NUECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usznueckue 2 dusnueckre BeTMUYUHEL. OrnpenenieHne UEHbI JEICHNS Kb
BCJIUYHHBI N3mepenne puznueckux HU3MEPHUTEIHHOTO IPHoOOpa.

BennurH. Ousnyeckue
npubopsl. [TorpemHocts
U3MEpPECHUI
MexnyHapoaHas cucrema
€ AMHUI]

N3mepenne TMHENHbBIX pa3MepOB TEN

Y IIPOMEKYTKOB BPEMEHH C YUETOM
MOTPEIITHOCTEM.

N3mepenne o0beMa )KUIKOCTH U TBEPAOTO Tea.
N3mepenue TeMiiepatypsl IpyU MOMOILIN
JKAJIKOCTHOT'O TEPMOMETpPA U AAaTYUKA
TEMIIEPATYPBHI.

BrinosiHeHME TBOPUECKHUX 3aJaHUH T10 TTIOUCKY
CHOCOOO0B U3MEPEHMSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATIEHHBIX




O00BEKTOB, OOJIBIIINX PACCTOSTHUM, MAIIbIX
MPOMEXYTKOB BpeMeHH. OOCy)aeHHe
HpeaaraeMbIxX croco0oB

1.3. | EctectBenHo- 2 Kak ¢usuka u qpyrue BoIaBrKEHNE TUIOTE3, OOBSICHAIOIIUX IPOCTHIE
HAYYHBIA METOT €CTECTBEHHBIE HAYKU SIBJICHUSI, HAIIPUMED:
MO3HAHUS M3YYaIoT MIPUPOLTY. — TI0YEMY OCTAHABIMBAECTCS JBIKYIIICECS
EcTecTBeHHO-HayuUHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJ] IO3HAHMUSL: — TI0YEMY B JKapKyl0 IIOTO/ly B CBETJION OJAEKIE
HaOJII0IeHNEe, IOCTAHOBKA | IPOXJIaAHeH, yeM B TeMHOH. [Ipennoxxenue
HAy4YHOT'0 BOIIpOCa, crioco0O0B MPOBEPKH THUTIOTES.
BBIJIBU’KEHUE TUIIOTE3, [TpoBenenune nccneaoBaHus Mo MPOBEPKE KaKOi-
HKCIIEPUMEHT I10 MPOBEPKE | JTMOO TUMOTE3BI.
TUIIOTE3, OOBSICHEHHUE [TocTpoenue npoctermux Moenae pU3nIecKux
HaOJII0aeMOr0 SIBJICHHUSL. SBJICHUH (B BUJI€ PUCYHKOB MJI CXEM), HAIIPUMEP
Onucanue pu3nIecKux MaJICHAE MPEIMETA; IPIMOJIMHENHOE
SIBIICHUI C TIOMOIIIBIO pacrpocTpaHeHHE CBETA
MoJieJien
Htoro mo pazaeny 6

HepBOHaqaanme CBCICHUA

0 CTPOCHMM BEIIECTBA

2.1

CrtpoeHue BeliecTa

1

CtpoeHue BelecTBa:
aTOMBI U MOJICKYJIbI, UX
pa3mepsbl. ONbITHI,
JTIOKa3bIBAIOIIIHE
JUCKPETHOE CTPOCHUE
BEILIECTBA

Hab6nronenue un uHTEpIipeTaIysi OIbITOB,
CBUJIETEIBCTBYIOIIMX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BEIIECTBA: OMbBITHI C PACTBOPECHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTOJB30BaHrueM (pororpaduii, MOITyICHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padoTa 1o teme: «OI1eHka




TUaMeTpa aToMa METOAOM PsIIOB
(c ucnosmp3oBaHUEM (QoTOTpadHif)».
OmnpeneneHue pa3MepoB MaJIbIX Tell

2.2 | JIBIKeHNE
U B3aUMOJIEUCTBUE
YaCTHUII BEIIECTBA

JIBU>KEHHE 4aCTHII
BeniecTBa. CBsI3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TEMIIEPATypPOU.
BpoyHOBCKOE NBHKEHHUE,
b dy3us.
B3anmonencTBre yacTHil
BEILIECTBA: IPUTSIKEHUE

U OTTAJIKUBAHHE

Habmonienue u 00bsicHeHHE OPOYHOBCKOTO
JBUKCHUSI U ABJICHUS TP Py3un.

[IpoBenenue 1 0OBSICHEHNE OTIBITOB

10 HaOJIIO/IEHUIO TEIUIOBOTO PacIIUPEHUs Ta30B.
[TpoBenenune u 0ObICHEHUE OIBITOB

110 OOHAPYXEHHUIO CUJT MOJIEKYJIIPHOTO
NPUTSHKEHUS U OTTAIKHBAHUS

2.3 | ArperarHbie
COCTOSTHUSI BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE ra30B,
JKUIKOCTEN U TBEPABIX
(KpUCTAITMUECKHX ) TEJL.
B3anmocBsa3bp mexay
CBOMCTBaMU BELIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM
BOJIBI

Ornucanue (C UCIOJIB30BAHUEM MPOCTHIX
MOJIeJIC ) OCHOBHBIX Pa3In4IMil B CTPOSHUH Ta30B,
KHUJIKOCTEU U TBEPIBIX TEI.

OO0BsIcCHEHNE MAJION COKUMAEMOCTH YKUIKOCTEH
Y TBEPJBIX TeJl, OOBIIION CKUMAEMOCTH Ta30B.
OObsicHEeHNE COXPaHEHUS (POPMBI TBEPBIX TEI
1 TeKY4YeCTH >KUJIKOCTH.

[IpoBeneHME OMBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHHH BOJIBI YACTHIIBI HAXOISITCS
B CpPEIHEM JAJIbIIE APYT OT Jpyra (TUIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

Y cTaHoBIIeHHE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMH arperaTHbIX COCTOSIHHM BOJIBI

U CYyIIIECTBOBAHWEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny




JIBu:xeHMe M B3aMMOAeiiCTBUE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nBmkeHue. | MccnenoBanue paBHOMEPHOTO JBUKECHMUS,
JBU)KCHUE PaBromepHOE OIIPEJEIICHUE €TO IPU3HAKOB.
Y HEPABHOMEPHOE Habiro1eHue HepaBHOMEPHOTO JIBUYKEHUS
nerkeHue. CKopocCTb. U OIIPENEIIEHUE €r0 OTIIMYUNM OT PABHOMEPHOTO
Cpennsist cKopocThb JBHYKCHUS.
IIPY HEPAaBHOMEPHOM OnpeneneHnue CKOPOCTH PABHOMEPHOTO
nBvKeHUU. Pacuer mytu JBWKEHUA (IIapyKa B )KMJIKOCTH, MOJEIIN
Y BPEMEHHU JIBUKEHUS AIIEKTPUUECKOT0 aBTOMOOUJIS U T.JI.).
OnpeneneHue cpeIHeld CKOPOCTU CKOIbKECHHUS
OpycKa WM IapHKa 110 HaKJIOHHOM IIOCKOCTH.
Pemenue 3ana4 Ha onpeneneHue myTi, CKOpOCTH
Y BPEMEHHU PABHOMEPHOTO JIBUKEHUS.
AHanu3 rpauKoB 3aBUCMMOCTH IIYTH U CKOPOCTHU
OT BPEMEHU
3.2 | Uuepuus, macca, 4 SBneHne nHepuMH. 3aKOH OOBbsicHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTD

uHepuuu. Bzaumoperictaue
TeJI KaK MpUYruHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TEA.
II;moTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €IMHULIE 00BEMA
BEIIlECTBA

00yCIIOBIIEHHBIX HHEPITUEH, HAIPUMED, YTO
MIPOUCXOJIUT NMPU TOPMOKCHUH HITH PE3KOM
MaHEBpPE aBTOMOOMIIS, TTOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JBUKEHUE HA BEJIOCHUIICC
WM CaMOKATe U T. [I.

[IpoBeneHne u aHAIHM3 OTIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE CKOPOCTH
JBIDKEHUSA TeJla B pe3yJibTaTe ACHCTBUS HAa HETO
JIPYTHUX TEL.

Pemenue 3ama4 Ha onpeeieHne Macchl Tejia, €ro
00bEMA U INIOTHOCTH.




IIpoBeneHre u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH TeJa OT €ro Macchl

IPU B3aUMOJIEHCTBUHU TEIL.

H3mepenne Macchl Tena pa3inuyHbIMH CIIOCOOaMHU.
OnpeneneHue MIOTHOCTH TeJa B PE3YJIbTATE
U3MEpPEHUs €ro Macchl U 00beMa

3.3

Cuna. Buasr cun

14

Cuia kak XapakTepuCcTUKa
B3aWMOJICVICTBHS TEI.
Cuna yrpyrocty v 3aK0H
I'yka. 3mepenue cumsl

C TIOMOIIBIO TMHAMOMETpA.
SIBNeHrE TATOTEHUS U CUJIa
TskecTr. CHIIa TSKECTH
Ha JPYTUX MIaHeTax.

Bec Temna. HeBecoMocCTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOzeMCTBYIOIIAS CUJT.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE
1okosi. TpeHue B mpupoze
U TEXHUKE

N3yyeHune B3aUMOJEHCTBUS KaK IPUUUHBI
MU3MEHEHUSI CKOPOCTH TeJla WK €r0 Ae(POpMALIHH.
Onuncanue peabHbIX CUTyallnd B3aNMOICUCTBUS
T€JI C MOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CHJIBI.

N3yuyenue cuiibl ynpyrocTu.

HccnenoBanre 3aBUCUMOCTH CHIIbI YIIPYTOCTH

OT YJUIMHEHHS PE3MHOBOIO IIHYPA WUJIU TPYKUHBI
(c mocTpoeHueM rpaduka).

AHanu3 MPakTUYECKUX CUTYAIIHH, B KOTOPBIX
IIPOSIBIIAETCA IEUCTBHUE CHUJIBI YIIPYTOCTH
(ynpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jip.).

AHanu3 cuTyanui, CBI3aHHBIX C SIBIICHUEM
TATOTEHMUS.

OOBbsicHeHHE OpOUTATBLHOTO ABMXKCHHUS TIIIAaHET

C MCMOJIb30BAaHUEM SBJICHUS TATOTEHUS U 3aKOHA
WUHEPIIH.

N3mepenue Beca Tena ¢ MOMOILbIO JMHAMOMETPA.
O6ocHOBaHUE ATOTO CIOCO0A N3MEPEHUSI.




AHanm3 1 MOACIIUPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCHepUMEHTAIBHOE MTOJIyYEHHE MTPaBUIIa
CJIO’KEHHSI CUJI, HAIIPABJIEHHBIX BJOJIb OJJHON
MIPSIMOM.

OnpeneneHue BEIMYHHBI PABHOACUCTBYIOIIEH
CHIL

N3yueHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUS TOKOS.

HccenenoBanne 3aBUCUMOCTH CUIIbI TPEHUS

OT CHJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 TPaKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIIACTCA IEUCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCSL CIOCOOBI €€ YMEHbIICHHUS

WIN yBEIWYEHUs (KaTaHHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOUJIS, UCTIOJIb30BaHUE
MOAIINITHUKOB, TUIABAHUE BOJHBIX JKUBOTHBIX
u Jp.).

Pemmenue 3a1au ¢ ucnosib30BaHUEM (OpMYIT
JUIsL pacdeTa CUJIbI TSHYKECTH, CUIIBI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny 21

JlaBjieHre TBepABIX TeJl, dKUAKOCTEH U ra30B

4.1 | HaBnenue. Ilepenaua 3 JaBnenue. CriocoObl AHayu3 1 00bSICHEHHE ONBITOB M TPAKTUUECKUX
JIaBJICHUS TBEPAbIMU YMEHBILICHUS ¥ YBEJIUYECHUS | CUTYyallui, B KOTOPBIX MPOSIBIISIETCS CUJIa
TeJIaMH, KUJIKOCTIMHU napiieHus. /laBineHue raza. | JaBJICHUS.
Y razaMu 3aBUCUMOCTbH JIaBJICHUS O6ocHOBaHUE CITIOCOOOB YMEHBIIICHUS




rasa oT oonema,
TEMIICPaTYPBHI.
ITepenaua gaBiacHUs
TBEPABIMU TEJIAMH,
YKAIKOCTSIMHU U T'a3aMH.
3axoH ITackais

U YBEJIMYCHUS JaBJICHUS.
N3ydeHne 3aBUCUMOCTH JJaBJICHU ra3a

oT 00beMa U TEMIIEPATYPHI.

N3ydeHne ocobeHHOCTEN Nepejaun JaBICHUS
TBEPJABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMHU.
O00cHOBaHUE PE3YIBTATOB ONBITOB
O0COOEHHOCTSAMU CTPOCHUS BELIECTBA B TBEPOM,
KHUIKOM U Tra3000pa3HOM COCTOSIHUSIX.
DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO 3aKOHA
ITackas.

Pemenue 3a1au Ha pacueT AaBJIE€HUS TBEPIOTO
Tena

4.2

JlaBiieHue KUIKOCTH

3aBUCUMOCTbD JABJICHUS
MKHUJKOCTH OT ITyOUHBI.
[THeBMaTHUECKHE MAIIUHBI.
I'mppocratnueckuii
napanokc. Coobmaromuecs
cocynsl. ['mapaBnnueckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH 1aBJICHUSA
KUIKOCTH OT TUIyOMHBI TTOTPYKECHHS M TNIOTHOCTH
KUJKOCTH.

Habmronenune n 00bsicCHEHHE THAPOCTATUYSCKOTO
napajiokca Ha ocHOBe 3akoHa [lackais.
N3ydeHne cooOIarommuxcs CoCyI0B.

Pemenue 3ama4y Ha pacyeT AaBICHUS )KUIKOCTH.
OObsicCHEHUE IPUHITUIA TCHCTBUS
THIPABIMYCCKOTO TIpecca, MTHEBMAaTHICCKUX
MaIIIHH.

AHamm3 1 00bSICHCHHUE MPAKTUYCCKUX CUTYaITUH,
JTEMOHCTPHUPYIONTUX MPOSBIICHUE TABICHHS
KUIKOCTH U 3akoHa Ilackans, Hampumep
MIPOIIECCOB B OpraHU3Me IMPH TITyOOKOBOTHOM
HBIPSTHHH




4.3 | AtmochepHoe AtMocdepa 3emn DKCnepruMEHTATBHOE 00HAPYKCHHE
JIaBJICHUE U aTMOC(EepHOE 1aBlIeHUE. | aTMOC(HEPHOIO JABJICHUS.
[IpuunHel cymecTBOBaHUsT | AHANINU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3AYLIHON 000JIOUKH CUTyaluil, CBSI3aHHBIX C J€HCTBUEM
3emun. OnbIT Toppuuemu. | aTMOC(HEPHOTrO JABICHUS.
N3mepenne atmocepHoro | OObsICHEHHE CYIIECTBOBAHUS aTMOC(EPHI
JaBJICHUS. 3aBUCUMOCTb Ha 3eMJIe 1 HEKOTOPBIX TJIAaHETaX WM €€
aTMOC(EpHOTO TaBICHUS OTCYTCTBHUS Ha JAPYTUX IIaHeTax u JIyHe.
OT BBICOTHI HaJl YPOBHEM OOBbsacHEeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
mopst. [Ipubopst C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
U1 U3MEPEHMUS JTABJICHUS OT BBICOTHI.
aTMOC(EpHOTO TaBICHUS Pemenwne 3amau Ha pacuer aTMOC(HEpHOTO
JTaBJICHUSI.
N3yuenue ycrpoiictBa 6apomeTpa-aHeponia
4.4 | leiictBue JleficTBUE KUAKOCTH U raza | DKCIEPUMEHTAIbHOE OOHAPYKEHUE JEeHCTBUS

KUIKOCTH U Tasza
Ha MOTPYKEHHOE
B HUX TEJIO

Ha NIOTPYKEHHOE B HUX
TeJ10. BelTankuBaromas
(apxuMenoBa) cuia. 3aKOH
Apxumena. [1naBanune tei.
Bo3znyxonnaBanue

YKUJIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHne BHITAIKUBAIOIIEH CHUIIBI,
JICCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenue 1 00CYKIEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITUIKUBAIOIIEN CHIIBI, ICUCTBYIOLIEN Ha TEJIO
B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOM

B JKMJKOCTh YaCTH TeJIa U OT TUIOTHOCTH
AKUJIKOCTH.

[Iposepka ne3zasucumocmu gulmanKugarouel




cumbl, oeticmeyioujeli Ha meso 8 HCUOKOCMU,

om maccel meaa.

HccnenoBanre 3aBUCMMOCTH BECa TeJla B BOJE

0T 00beMa MOrpy>KEHHOH B )KUJKOCTh YaCTH Tea.
Pewmenue 3a1ay Ha MpUMEHEHUE 3aKOHA
Apxumena 1 yCloBHS IIJIABAHUS TEL.
KoncTtpynpoBanue apeomerpa

WY KOHCTPYUPOBAHUE JIOJKHU U OIPEIECICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazneny
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PaGora 1 MOLIHOCTH. JHeEprus

5.1

Pabora n MOITHOCTD

Mexannueckas padoTa.
MoutHoCTE

DKCIEPUMEHTAIIBHOE ONPEIECTICHUE
MEXaHUYEeCKON padOThI CUIIbI TSKECTH

IIPY NaJICHUH TeJa U CUJIbI TPEHUS

IIPY paBHOMEPHOM NEPEMEILEHNHN Tea

M0 TOPU30HTAJILHOM MMOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBAEMON NPU MOIBEME
IO JIECTHUIIE.

Pemienue 3a1a4 Ha pacyeT MEXaHUYECKOM pabOThI
Y MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 0JI0K, HAaKJIOHHAs
I10CKOCTh. [IpaBumno
PaBHOBECHS pblUara.
[Ipumenenue npasuna
paBHOBECUS pblUara

K 0J10Ky. «30510TO€

OrnpezienieHUE BBHIMTPHIIIA B CUJIE TTPOCTHIX
MEXaHHU3MOB Ha MpUMepe phluara, MoJABUKHOTO

Y HEMOJBM)XHOTO OJIOKOB, HAKJIIOHHOW TUIOCKOCTH.
UccnenoBanue ycnoBrs paBHOBECHS phluara.
OOGHapy’keHHe CBONCTB MPOCTHIX MEXAHU3MOB

B Pa3UYHBIX HHCTPYMEHTAX U MPUCTIOCOOJICHUSX,
HCIIOJIB3YEMBIX B OBITY M TEXHUKE, a TAKKE




npaBuio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpTaHU3Max.

OKCNEpUMEHTAIbHOE TOKa3aTEILCTBO PABEHCTBA
paboT MpHU MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenne K11/ HaKTOHHOHN IOCKOCTH.
Pemenune 3a1a4 Ha TpUMEHEHNE NPaBUJIa
paBHOBecHs priuara u Ha pacuet KIIJ]

5.3 | Mexanuueckas 4 MexaHnueckas SHEprus. DKCIEpUMEHTAIIBHOE OINPEEICHNE U3MEHEHUS
DHEPIUs Kunernueckas KMHETUYECKOUN U MOTECHIMAILHOW YHEPTUU TENa
Y MOTEHIMAIbHAS SHEPTHUs. | MPU €ro CKAThIBAHUU MO HAKJIOHHOMW IJIOCKOCTH.
[IpeBpaiienue ogHoro Buaa | GopmynrpoBaHre Ha OCHOBE HCCIIEI0BaHUS
MEXaHUYECKOW SHEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.
B IPYroil. 3aKOH OO0cy>xaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUSI DHEPTUU COXpaHEHHUsSI YDHEPTUH.
B MEXaHHKE Pemienue 3a1a4 ¢ UCMOIB30BAHUEM 3aKOHA
COXpaHEHHUsI IHEPTUU
Wroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




8 KJIACC

Ne HanmenoBanne KomunuectBo | Ilporpammuoe conepkanue | (OCHOBHBIE BUABI AEATEIBHOCTH 00YyYarOIIXCS
/1 pa3aeNnoB U TeM 4acoB
y4eOHOro mpeaMera
TeniioBble siBJ1CHUSA
1.1 | CrpoeHue u cBoiicTBa 7 OCHOBHBIE ITOJIOKEHUS Habiroienue u uHTEprpeTanys OnbIToB,

BEIIECTBa

MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. OTIBITHI,
MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, JKUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.

Kpucrannmueckue

u amop(HbIe Tena.
OOBsICHEHHE CBOICTB T'a30B,
YKUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOU
teopun. CMaunBaHUE

U KalWUIApHBIE SBJICHUS.
TermoBoe pacimpeHue

U CXKaTue

CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEIIECTBA: OTbBITHI C PACTBOPECHUEM
Pa3TUYHBIX BEMIECTB B BOJIC.

Pemenue 3amad mo OIeHMBAHUIO KOJMYECTBA
aTOMOB WJIM MOJICKYJI B eAMHUIE 00beMa
BEIIECTBA.

AHanu3 TeKCcTa IPEBHUX aTOMUCTOB (HAIIpUMeD,
¢dparmenta noamsl Jlykpeuus «O npupoae
BEIlLEH») C U3JI0KEHNEM 000CHOBAHUI aTOMHOM
TUNOTE3bI (CMBICIIOBOE UTEHHUE).

OrneHka yoeTMTeIbHOCTH 3TUX 00OCHOBaHUM.
OOBsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHUS
mubdy3un 1 pa3nuyuil MeX1y HUMU Ha OCHOBE
MTOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBRA.

OOBbsiCHEHNE OCHOBHBIX Pa3InYUil B CTPOCHUU
ra30B, JKUJIKOCTEH U TBEPBIX TEI

C MCTIOJIb30BaHNUEM ITOJI0KEHUH MOJICKYJISIPHO-
KHHETHYCCKOM TEOPHH CTPOCHHSI BEIIECTBA.
[IpoBeneHME OIBITOB IO BHIPAITNBAHHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM MJTK caxapa.




[IpoBenenre u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIMNX KAMWUISIPHBIC SIBICHUS

U SABJICHUE CMauyWBaHMS.

OOBsICHEHHE POJIM KAMMIUIAPHBIX SIBJICHUN

JUTSL IOCTYIUICHUS BOJIBI B OPTaHW3M PACTEHHM.
HabGmronenue, nposeieHue U 00bICHEHUE
OITBITOB IO HAOIOACHHUIO TEIJIOBOI'O
pacCIIUPEHUS Ta30B, KUJKOCTEN U TBEPBIX TEI.
OOBsicCHeHHE coXpaHeHUs 00beMa TBEPABIX Tel,
TEKY4ECTH KUJAKOCTH (B TOM YHCJIC, Pa3HULIbI

B TEKYUYECTH JIJIs1 PA3HBIX KUIKOCTEH),
JIaBJICHMS Ta3a.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD JIaBJICHHUS BO3/IyXa OT €ro oobema
Y HarpeBaHUs WM OXJIUKJICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUEHUSI.

AHanm3 NpakTUYECKUX CUTYaAllUM, CBI3aHHBIX
CO CBOMCTBAMHM T'a30B, )KUJKOCTEN U TBEPIBIX TEI

1.2

TennoBelie npoLECCH
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Temneparypa. CBs3b
TEMIIEPATYpPbl CO CKOPOCTHIO
TEMJIOBOTO JIBUKEHUS
yactull. BHyTpeHHss
sHeprus. CrocoOb
VU3MEHEHUs BHYTPECHHEN
SHEPruM: TEIJIonepeaaya

U COBepIlIeHUE PabOTHI.

O06ocHOBaHWE TTPABUIT U3MEPCHUS TEMIIEPATYPHI.
CpaBHEHHE PA3TUYHBIX CIIOCOOOB M3MEPCHHMS

W TIIKaJI TeMIICPaTypBhI.

HaoOmronenne n 00bICHEHHE OIBITOB,
JTEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
SHEPI'uM Teja B pe3yJibTaTe TeIionepeauu

1 pabOThl BHEIIHUX CHUII.

HabGmonenre n oObsICHEHHE ONBITOB,




Bune! Teruonepenayn:
TETJIONPOBOIHOCTb,
KOHBEKIIHS, U3ITyYCHHE.
KomnuecTBo TEIoThlI.

VY nenpHas TENJI0EMKOCTh
BelecTBa. TemioooOMeH

Y TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [1naBnenue

Y OTBEpJICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenpHas TemaoTa
TIJIABJICHUSL.
[Tapoo6pazoBanue

v KoHJieHcanus. cnapenue.
Kunienue. Y nenpHas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BrnaxnocTes BO3myXa.
DHeprus TOIUIMBA.

Y nenbHas TEMIoTa
CropaHus.

[TpunIUTIEI paOOTHI
TermaoBbIX Apurarenen KIIJ]
TEIUIOBOTO JABUTATEIS.

00CyXJIeHHEe TTPAKTUICCKUX CUTYAIIHH,
JEMOHCTPUPYIOUTUX PA3JIMYHbIE BUIBI
TEeIIoNepeIaun: TEIIONPOBOAHOCTD,
KOHBEKIIUIO, U3Ty4YCHHE.

HccnenoBanue sBICHUS TEINIOOOMEHA

IPY CMEMIMBAHUM XOJIOJHOU U TOPSIYEN BOJBI.
HaOnronenue ycTaHOBIEHUS TEIJIOBOTO
pPaBHOBECHSI MEXK]ly TOpsSYEH U XOJIOTHOM BOJIOMN.
Omnpenenenue (M3MEPEHKE) KOJIMUECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOU MpH TEIIO0OOMEHE
C HarpeThiM METATUYECKUM IIHITUHIPOM.
Omnpeaenenue (M3MEpEHHE) yIETbLHON
TEIIOEMKOCTH BEIIECTBA.

Pemenue 3aay, CBS3aHHBIX C BBIYUCIICHHEM
KOJIMYECTBA TETJIOTHI U TEIIIOEMKOCTH

MIPH TETI0OOMEHE.

AHaJINA3 CUTyalui MIPaKTHYECKOTO
MCIIOJI30BaHUs TETUIOBBIX CBOMCTB BEIIECTB
Y MaTepUajioB, HAIPUMEP, B LIEJISIX
AHEProcOepeKeHUs: TETIION30ISALINS,
sHeprocOeperaroIme KpoIiii,
TEPMOAKKYMYJISTOPHI | T. I.

HaOmronenue siBiieHui ncnapeHus

Y KOHJICHCAITUHU.

HccnenoBanue nporecca uCrapeHus
Pa3IMYHBIX KUIKOCTEM.

OObsicHEHUE SBICHUIN UCTIApEHUS




TemnoBble ABUTATECIN

Y 3alUTa OKpYy Karouen
Cpelpbl.

3aKOH COXpaHEHUS

Y MPEBPALICHUS SHEPTUU
B TEIUIOBBIX MPOLIECCAX

¥ KOHJICHCAITMY Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

Habmronenue u o0bsicCHEHHE TTpoIiecca KUIIECHUS,
B TOM YHCJI€ 3aBUCUMOCTH TeMIIepaTyphl
KHUTICHUS OT JaBJICHHSI.

Omnpenenenue (M3MEPEHNE) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3JIyXa.

HaOmronenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHUE TTPOLIECCOB TIIaBICHUS
KPUCTAUTMICCKUX TEII U Pa3MsITUCHUS

MIpY HarpeBaHUU aMOP(PHBIX TeIl.

Onpenenenne (M3MepeHUE) YACIbHON TETIOTHI
TIJIaBJICHUS JIbJIA.

OObsicHEHUE SBJICHUH TJIaBIICHUS

Y KPUCTAJIM3AIMA Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHUSI.

Pemenue 3aay, CBS3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIIJIOTHI B TIpoIIeccax
TeIIoNnepeauy Py MIIaBICHUH

W KPUCTAJUTM3AINH, UCTTAPEHUN U KOHCHCAIUH.
AHaM3 CUTyaluii MPaKTHIECKOTO TPUMCHCHHSI
SIBJICHUH TIJIABJICHUS U KPUCTAJUTN3AIINH,
HaIpUMEp, MOJTyYCHHE CBEPXIUCTHIX
MaTepHaioB, COJIeBast TPeJIKa  JIp.

AHanu3 paboThl U 00bSICHEHUE TIPUHIIUIA
JEHCTBUSI TETIOBOTO JIBUTATEIIS.




Brraucienue koandecTBa TEILIOTHL,
BBIJICJISIFOIIECTOCS MPU CTOPAHUU Pa3IMYHBIX
BHI0B ToruBa, U KIIJI gBurarens.
OO0cysx1eHre PKOJOTUUECKUX TTOCIIEeACTBUN
WCIIOJIB30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHusl, TEIIOBBIX U THAPOIIEKTPOCTAHIIUMA

Hroro no pazneny
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3J1eKTpnqec1me N MAarHuTHbIC ABJICHUSA

2.1

DJIEKTPUUECKUE
3apsbl.

3apsiKeHHBIE Tea

U UX B3aNMOJICUCTBUA

7

DJIeKTpHU3aIs TEl.

JIBa poa dIEKTPUIECKUX
3apsa0B. B3aumopericraue
3apsKEHHBIX TeJl.

3akoH Kyiona (3aBUCUMOCTb

CHUJIbI B3aUMOJICCTBUSA
3apsKEHHBIX Tell

OT BEJIMYMHBI 3aPSJI0B

Y PACCTOSIHUSL MEXKITY
TeJlaMu).
DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTD
AIEKTPUYECKOTO TOJIS.
[Ipunumn cynepno3unuu
AJIEKTPUYECKHUX TIOJIEU

(Ha Ka4eCTBEHHOM YPOBHE).

Hocwurenu snekrpuyeckux
3apsiioB. DIEMEHTAPHBIM
BJICKTPUYECKUN 3apsil.

Hab6nronenue u npoBeieHue OMbITOB

IO JIEKTPHU3ALUU TEJI IIPU CONMPUKOCHOBEHUU

Y NHIYKIHEH.

Hab6mronenue u o0bsicHeHHE B3aUMO/IEHCTBHUS
OJTHOMMEHHO ¥ Pa3HOUMEHHO 3aPSKEHHBIX TEJL.
OObsicHEHNE TIPUHIIHUIA IEHCTBHS DJIEKTPOCKOTIA.
OObsicHEHUE SIBJICHUH JICKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJl U UHIYKIHUEH

C UCIOJIb30BAHUEM 3HAHUUN O HOCUTEIISAX
AIEKTPUUYECKUX 3apsI0B B BEIIECTRE.
Pacnio3naBanue u 0ObICHEHUE SIBJICHUI
AJIEKTPU3ALMU B OBCEIHEBHOMN KU3HH.
HaoOmronenne n 00bICHEHHE OIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPaHEHUSs
AIEKTPUUYECKOTO 3apsiia.

HaGnronenue onbIToB Mo MOACIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HccnenoBanue 1€MCTBUS 3IEKTPUUYECKOTO OIS
Ha MPOBOJAHUKU U AUDIICKTPUKH




Crpoenue aroma.
[IpoBogHMKH

U TUDJICKTPUKHU. 3aKOH
COXPAHEHUS JIEKTPUUECKOTO
3apsiia

2.2

IHocTosTHHBIN
BJICKTPUYECKUNA TOK

20

DIJIEKTPUUECKUM TOK.

VY cioBus CylecTBOBAHUSA
AJIEKTPUYECKOTO TOKA.
HcToOYHMKM TOCTOSIHHOTO
TOKa. /lencTBust
AIEKTPUYECKOTO TOKA
(TemioBOE, XUMUYECKOE,
MAarHuTHOE).
DIIEKTPUYECKHUM TOK

B KMJIKOCTSIX M Ta3ax.
DJIeKTpUYEeCcKas 1eb.
Cuna Toka. DIEeKTPUIECKOE
HanpsiKEHUE.
ConpoTtusneHue
MPOBOJAHUKA. Y IETBHOE
COTPOTHBIICHHUE BEIIECTRA.
3akoH OMa 1 yyacTka
nemnu. IlocinenoBareabHOE
U TlapajuiesIbHOe COSTMHECHUE
IIPOBOJTHUKOB.

Pa6ora u mMoiHOCTh
AIEKTPUYECKOTO TOKA.

HaOmronenue pa3audHbIX BUJIOB JICHCTBUS
AIIEKTPUUIECKOTO TOKA M OOHAPYKEHUE ITUX
BHUIOB JICUCTBHS B IOBCEIHECBHOM JKU3HU.
Hab0mroneHre BOSHUKHOBEHUS Ta30BOT0 pas3psiia
Y JICKTPUYECKOTO TOKA B KHUJKOCTH.

COopka 1 UCTIBITAHHUE DJICKTPUUECKOM IeMn
MMOCTOSIHHOT'O TOKa.

N3Mepenne cuibl Toka aMIepMeTPOM.
N3mepenune dneKTpuYeCKOro HanpsiKEHUs
BOJIETMETPOM.

[IpoBenenne u 0OBSICHEHNE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA
OT €r0 JIJIMHBI, IUIOIIAX MMOMEPEYHOTO CEYECHUS
Y MaTepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOMIETO YEPE3 PEUCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3UCTOpE.

ITpoBepka npaBuia CIOKEHUS HANPSKECHUN
TMIpY MOCJIEIOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.




3akon [xoyns—Jlenna.
DNEeKTpUYECKUE LETH

U TIOTpeduTeNu
AIEKTPUIECKON YHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

IIpoBepka npaBuia st CUIIbI TOKA

[P MapaIeIbHOM COE€IMHEHUU PE3UCTOPOB.
AHaJIA3 cCUTyalui Mociaea0BaTENbLHOTO U
MapajuieIbHOTO COEAMHEHNS POBOIHUKOB

B JIOMAIIIHUX AJICKTPUUECKUX CETSIX.

Pemienue 3a1a4 ¢ ucnosnb3oBanuem 3akoHa Oma
1 (popMy pacuera IIEKTPUIECKOTO
CONPOTHUBIICHHS TIPHU MOCJIEIOBATEILHOM

Y MMApAJUICITBHOM COEMHEHUN MPOBOIHUKOB.
Omnpenenenue paboOThI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP.

Onpenenenre MOITHOCTH AJIEKTPUUYECKOTO TOKA,
BBIICJIIEMOM HAa PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€pe3
JAMIIOYKY OT HaIpsKEHUs Ha HEH.
Onpenenenne KIIJ[ HarpeBarens.
Uccnenoranue npeodbpa3zoBaHusi SHEPTUU

MIPY MOIbEME TPY3a AIEKTPOIBUTATEIIEM.
OOBsicHEeHHE YCTPONCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OO0BsicHEHHE TPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHIINATA AEUCTBUS IJIABKUX
MIPEAOXPAHUTETIEH.

Pemenue 3a1a4 ¢ UCMOJIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTosTHHBIE MATHUTHI.
Bzaumonernicteue

HccinenoBanne MarHUTHOTO B3aUMOIEHCTBHUSA
IMOCTOSIHHBIX MarHUTOB.




MMOCTOSTHHBIX MarHUTOB.
MarunurtHoe mnozse.
MaruauTtHoe noje 3eMiu

Y €T0 3HAYEHUE JIJI )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MaruuTtHo€ noJie
3JIEKTPUYECKOrO TOKA.
[Ipumenenue
3JICKTPOMATrHUTOB

B TEXHUKE. JlericTBHE
MarHuTHOTO TIOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIb
ITIOCTOSTHHOTO TOKA.
Hcnons3oBanue
BJICKTPOJABUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOro NoJisi HOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUH U pa3/IeTICHUU.
HccnenoBaHnne MarHUTHOTO B3aUMOZEHCTBHS
MTOCTOSIHHBIX MarHUTOB.

N3ydyeHnne MarHuTHOTO MOJISI TOCTOSTHHBIX
MarHUTOB MPHU UX OOBEAMHCHUH U Pa3ICIICHUN.
IIpoBeaeHrE ONBITOB MO BU3yaIU3aliN MOJIA
MOCTOSIHHBIX MarHUTOB.

N3yueHue siBIEHUSI HAMarHUYMBaHUS
BEILIECTBA.

HccnenoBanue neMcTBUS SIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJKY.

IIpoBeneHue onbITOB, AEMOHCTPUPYIOLIUAX
3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBHS KATyLIKH
C TOKOM Y MarHuTa OT CHJIbI U HANPABJICHUS TOKA
B KaTyIIIKE.

AHaIN3 CUTyalui MPaKTUYECKOTO PUMEHEHNUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOUCTBAX, MPOMBIIICHHOCTH, MEIUIIHE).
N3ydyeHne neicTBus MarHuTHOTO TTOJISt

Ha MPOBOJIHUK C TOKOM.

N3ydenue neicTBUS 3JIEKTPOABUTATEIIS.
N3zmepenne KII/[ anekTpoaBuraTebHON
YCTaHOBKH.

Pacnio3HaBaHue v aHaJIN3 PA3IMYHbBIX
MIPUMEHECHUH 3JIEKTPOIBUTaTEIEH

(TpaHcnopT, OBITOBBIE YCTPOWMCTBA U JIP.)




2.4 | DnexTpoMarHuTHAs 4 Omnbitel @apanes. SABieHue OIIBITBI 110 UCCIIENOBAHUIO SIBJIEHUS
WHIYKITAS AJEKTPOMArHUTHOM AJIEKTPOMArHUTHOM MHAYKIIUU: UCCIICIOBAHUE
uHaykuuu. [Ipasumio Jlenna. | u3MeHeHU 3HaUYCHHS U HaIIpaBJICHUS
DIIeKTporeHepaTop. HWHIYKIIMOHHOT'O TOKa
CrniocoObl osryueHus
ANEKTPUYECKON DHEPTUU.
DIIEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX
HUCTOYHUKAX dHEPTUHU
HToro mo pazaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME




9 KJIACC

Ne HanmenoBanue KomuuectBo | Ilporpammuoe conepskanue | OCHOBHBIE BUJBI ACSITEIBHOCTH 00yYaIOIIUXCSI
/1 pa3aenoB U TeM 4acoB
y4eOHOro mpeameTa
Mexanun4yeckue siBJICHHSA
1.1 | Mexanuueckoe 10 MexaHnnueckoe ABM)KEHHE. | AHAIM3 U 00CYK/IEHUE Pa3IMUYHbIX IPUMEPOB

JIIBOKEHHUE U CIIOCOOBI
€ro OIMUCAHUS

MarepuanbHas TOUKaA.
Cucrema orcuera.
OTHOCHUTEIILHOCTD
MEXaHUYECKOT'O JBYDKCHMS.
PaBHOMepHOE
MPSIMOJIMHEHHOE JIBUKEHHUE.
HepaBHomepHoe
MPSMOJIMHENHOE JIBUKEHHE.
Cpennsis 1 MTHOBEHHAS
CKOpOCTb TeJla MpH
HEPABHOMEPHOM JIBUYKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
CB00OOIHOE MaJIeHHE.
Omprtel 'anuitest.
PaBHOMEpHOE 1BUKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpartenus. JInneitnas

1 yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JBMKCHHUS.

OO6cy>xeHne rpaHull IPUMEHUMOCTH MOJIETTU
«MartepuagbHas TOUKay.

Onrcanre MeXaHUIECKOTO JBUKCHUS
pa3IMuHbBIMU crioco0amMu (ypaBHEHHE, TabIuIIa,
rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYalUH, B KOTOPBIX
MIPOSIBIIICTCS OTHOCHTEIIEHOCTh MEXaHUIECKOTO
JIBYKEHUS.

Habmonenne MexaHn4ecKoro IBHKEHUS Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCYETA.
CpaBHeHuE IyTeN U TPACKTOPUI JBUKECHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIILHO Pa3HbIX
TEJ OTCYETA.

Ananmmn3 Tekcrta ["anumes 00 OTHOCUTETLHOCTH
JIBWDKEHUST; BHITIOJTHEHUE 3aIaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Onpenenenue cpeaHe CKOPOCTH CKOJIBKCHUS
OpycCKa W JBWKCHUS IIapyKa 10 HaKJIIOHHOU
TUTOCKOCTH.

AHanu3 1 00CcyXkaeHHE CIIOCO00B




L{eHTpOCTpEMUTENBHOE
YCKOPEHHE

IPUOJIMKEHHOTO ONPEICICHHS] MTHOBEHHON
CKOPOCTH.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KUIKOCTH, MOJIENIN
AJEKTPUYECKOTO0 aBTOMOOWIISI I T. 11.).
Ornpenenenue nyTH, IPOUIEHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHU, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTHU ITyTH PaBHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.

OO0cyxaeHne BO3MOXKHBIX MTPUHIIUIIOB
NEeUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(cIIOMETPOB).

Brlunciienre myTy U CKOpOCTHU MpU
PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBHKECHUU
Tena.

OrnpeneneHue TPOMICHHOTO MyTH U YCKOPEHUS
JIBDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIUHEUHOTO
JIBH>KEHUS T€JIa OT BPEMEHMU.

IIposepka eunomeswi: eciu

npU pagHOyCKOPEHHOM OBUICEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCANCSL
KaK ps10 Heuemmusulx yucei, mo
cooOmeemcmayouue NPoOMed*CYmKUu 8pemeHu
O0OUHAKOBYI.

Ornpenenenue yCKOpeHuUs Tela

IIPU PAaBHOYCKOPEHHOM JABUKEHUU




10 HaKJIOHHOM TIJTIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpalleHus
TE€a MO OKPYKHOCTH.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHHUSI TEJA IO OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBWKCHUS PA3TUYHBIX BUJIOB.
PacnioznaBanue v npuOIMKEHHOE OMTMCAaHUE
Pa3JINYHBIX BUJOB MEXaHUYECKOTO JBUKECHHS
B [IPUPOJIC U TEXHUKE (HA TpUMEpax CBOOOIHO
NaJaloIINX TeJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB U JIp.)

1.2

BzaumoneicTBue Ten

20

IlepBb1it 3akoH HproTOHA.
Bropoii 3axkoH HeroToHa.
Tperuii 3akoH HerotoHa.
[IpuHIMI Cynepno3uuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIBKEHHUS, CHIIa
TPEHUS TOKOSI, IPYTHE BUIBI
TpEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TSATOTEHUS.

Y ckopeHnue cBOOOTHOTO
najieHusi. J[BuxeHue rniaHeT

Habmronenue u 006CyK1eHrue ONbITOB

C IBM)KCHHUEM TeJIa MPU YMEHBIIICHUN BIUSHUS
TPYTUX Tell, MPEMATCTBYIONTUX JBHKESHHUIO.
Amnanu3s Ttekcra ["annnes ¢ onucanueM
MBICJICHHOT'O DKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITIOJTHEHUE 3aJJaHUH 10 TEKCTY (CMBICIIOBOE
YTEHUE).

OOCyXIeHrne BO3MOXXHOCTH BBITTOTHCHHSI
3aKOHA MHEPIIUU B PA3JIMYHBIX CUCTEMAX
OTCUETA.

Habmonenue u o06CcykaeHne MEXaHM4eCKUX
SIBJICHUH, TIPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM




Bokpyr Comnnua. [lepsas
KOCMHUYECKasi CKOPOCTb.

HeBecoMocTh 1 meperpysKu.

PaBHOBeCHE MaTepuanbHOU
TOYKHU. AOGCOTIOTHO TBEPI0E
Teno. PaBHOBecue TBEpAOTO
TeJa C 3aKPETIEHHOU OChIO
BpaieHus. MOMEHT CHIIBL.
IlenTp TsKECTH

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO
KaOuHeTa QU3UKH.

JlefcTBUSI ¢ BEKTOPAMHU CHJI: BBIITOJIHEHUE
3aJJaHUH 1O CJI0KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmonenue n/mnu npoBeeHHe OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHHS
TeNa OT MPUIIOKEHHOW K HEMY CHJIBI U MaCCHI
Telna.

AHanu3 u 00bSICHEHHE SIBJICHHMA

C MCIIOJIb30BAHUEM BTOPOTro 3akoHa HbroToHA.
Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA U MpaBumIIa CJIOKEHUS CHIL.
Onpenenenne )KeCTKOCTH TPY>KUHBI.

AHanu3 cutyaluii, B KOTOPbIX HaOII01al0TCs
ynpyrue nedopmaiuu, 1 uX 00bsICHEHUE

C UCITOJIb30BaHMEM 3aKoHa [ yka.

Pemenue 3amay ¢ ucnonp3oBanueM 3akoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CHUJTBI TPEHUS
CKOJIBXXEHHSI OT CHJIBI HOPMAJTbHOTO JTABJICHMS.
OO6cyxeHue pe3ynbTaToB UCCIEAOBaHUS.
Omnpenenenue Kk03¢pHUIMEHTA TPEHUS
CKOJIb)KEHUSI.

W3mepenHwne cuiibl TPEHUS TTOKOSI.

Pemenue 3aa4 ¢ ucnosib3oBaHueM GopMyJibl
JUTSL CUJIBbI TPEHUS CKOJIBXKEHUSI.

AHanu3 IBWKEHUS Tell TOJIBKO MO JeHCTBHEM




CHJTBI TSKECTH — CBOOOHOTO TTaJICHUS.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHHUS
CBOOO/HOTO TAJICHUS OT MacChl TeJa.

OueHKa BeJIMYHUHBI CUJTBI TATOTECHHUS,
JEUCTBYIOLIEW MEXAY JIBYMS T€IIAMHU

(I pa3HbIX Macc).

AHalu3 ABUKEHUSI HEOECHBIX Tl

MO/ IEVCTBUEM CHIIbI TATOTEHUS

(C UCTIOJIL30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH ).

Pemienue 3aau ¢ UCMoIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U POPMYIIbI

JUIS1 pacdeTa CHJIbI TSKECTH.

AHaJli3 OPUTMHAIIBHOTO TEKCTA,
OTIMCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMHUPHOTO TSATOTECHUS; BHIMOJHEHUE 3aJaHU
10 TEKCTY (CMBICIIOBOE YTCHHE).

Hab6nronenue u o0cyk1eHne OMbITOB

10 U3MEHEHUIO Beca Teja NPH YCKOPEHHOM
JBH>KCHUU.

AHaln3 yCIOBUM BO3HUKHOBEHHSI HEBECOMOCTHU
U TIEPErPY3KHU.

Pemienue 3amau Ha onpenesieHHe Beca Tena

B PA3JIMYHBIX YCIOBUSIX.

AHalu3 cui, IeUCTBYIOIIUX Ha TEJO,
MOKOSIIIEECS Ha OTOpeE.

OrnpeneneHune NEHTpa TSKECTU PA3JIUUHBIX TEJ




1.3.

3aKOHBI COXpaHEHUS

10

Nmnynee Tena. M3menenne
uMITyasca. iMmyiibe Cuiibl.
3aKOH COXpaHEHHSI
uMITyJbca. PeaktuBHOe
JIBHOKCHUE.

Mexanudeckas pabota

¥ MOIIHOCTh. PaboTa cui
TSOKECTH, YIIPYTOCTH,
TpeHus. CBsi3b SHEPTUU

u paboThl. [loTeHanbHas
AHEpPrus Teja, MOJHSATOrO
HaJl IOBEPXHOCTBIO 3EMJIN.
[ToTeHuManbHas YHEPTUs
CXKATOU NPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOMN
DHEPIruM. 3aKOH COXPaHECHMS
MEXaHWYECKOW dJHEPTUN

Hab6nronenue m o0Cyx1eHNE OIBITOB,
JEMOHCTPUPYIOLIUX IIepeaady UMITyJIbCa
IIPY B3aMOJCUCTBUM TEJl, 3aKOH COXPAHEHUS
UMITyJIbCa IPHU a0COJIFOTHO YNIPYTOM

Y HEYNIPYTrOM B3aMMOJEHUCTBHUH TEJ.

AHaJIA3 CUTyalM B OKPYKAKOLIEN KU3HU

C UCMOJIb30BAHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

PacriozHaBaHue sIBIEHMS pEaKTUBHOTO
JBUKEHUS B IIPUPOJE U TEXHHUKE.
IIpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJCHCTBHUS TEI
(Ha mpuMepax HEeyNnpyroro B3auMoAeCTBUS,
yIPYroro HEHTPAIbHOTO B3aUMOJIECHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pemenue 3a1a4 ¢ UCTIOIB30BAHUEM 3aKOHA
COXpaHEeHMs UMITYJIbCA.

Onpenenenue pabOThl CUJIbI YIIPYTOCTH

IpH MOJBEME TPYy3a C UCIOJIb30BAaHUEM
HEMOJBM)XHOTO U MOJABUKHOTO OJIOKOB.
N3mepenune MOIIHOCTH.

N3mepenre NoTeHIMAIbHON YHEPTUU YIIPYTO
neOpMUPOBAHHOU MPY>KUHBI.

N3mepeHne KWUHETUYECKOW YHEPTUH Tella

10 JUIMHE TOPMO3HOTO MY TH.
OKCNEpUMEHTAIIBHOE CPAaBHEHUE U3MEHEHUS




MOTCHIUAIBHOW U KHUHETUYECKON SHEPTUH TEJIa
IIPY IBUKEHHUU 10 HAKJIOHHOM IIJIOCKOCTH.
DKCIepUMEHTaIbHas MPOBEPKA 3aKOHA
COXPAaHEHHUSI MEXaHUYECKON IHEPTUU

Ipy CBOOOTHOM TMaJCHUH.

[IprmeHeHne 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU JIJISI pacuera
MOTEHIIMAILHON U KHUHETUYECKON SHEPTUM Tea.
Pemenue 3a1a4 ¢ NCIIOJIB30BAHUEM 3aKOHA
COXPAaHEHHUsI MEXaHUYECKOU SHEPTUU

Hroro no pazneny
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MexaHuuyeckue KoJie0aHusl U BOJIHbI

2.1

Mexaaugeckue
KOJICOaHUs

7

KonebaTenpHoe nBUXKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KoJieOaHUM: Iepro,
4acToTa, aMIUIUTY/Ia.
Maremartudeckuii u
MPY)KUHHBIN MasTHUKH.
[IpeBparnienue s3HEprun
MpU KoJiebaTeIbHOM
JIBIDKCHUM.

3aTyxaroniue KojaeoaHusl.
BoiHyX1eHHbIE KOJIeOaHus.
Pe3onanc

HabGmronenne xosnebanuii moa JEUCTBUEM CHIT
TSKECTHU U YIIPYTOCTH U OOHApYKEHHUE
MOI0OHBIX KOJIEOaHUN B OKPYIKAIOIIEM MUPE.
AHanu3 koje0aHuil rpy3a Ha HUTH

U Ha MpYKHUHE.

OrnpeneneHue 4acTOThl KoJieOaHUMA
MaTeMaTUYECKOr0 U MPY>KUHHOTO MasiTHUKOB.
Habmronenne u 00bsiCHEHUE SIBICHUS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpUOIa
KoJieOaHUM MOABEIIEHHOTO K HUTHU Tpy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH ITepHoa KoJaecOaHu
rpy3a, MOJIBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.
Hab6nronenue u o0Cykx1eHHE OTBITOB,




JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOa
KoJIe0aHU MPYKUHHOTO MAasITHIKA OT MacChl
rpy3a U KECTKOCTHU TIPYKUHBI.

[IpumeHeHne MaTeMaTHIeCKOTO

Y TIPY>KUHHOTO MAasiTHUKOB B KA4ECTBE MOJIETICH
JUTSL OTTUCAHUS KOJICOaHUH B OKPYKAIOIIEM
MUpE.

Pemenne 3amay, CBSI3aHHBIX C BRIYUCIICHHEM
VI OLIEHKOW 4acTOTHI (IIepro/ia)
KOJIeOaHMII.

Hszmepenue yckopernusi c60000H020 NAOeHUs.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHHn4eCcKre BOJTHBI.
CBoNCTBa MEXaHUYECKUX
BOJH. [IpononbHbIe

Y TOTIEPEYHbBIEC BOJIHBI.
JIsMHA BOJIHBI M CKOPOCTH €€
pPacIpOCTPAHEHMUS.
MexaHn4ecKrue BOJTHBI

B TBEPJOM TEJIE,
CEMCMUYECKHUE BOJIHBI.
3ByK. ['/pOMKOCTB 3ByKa

1 BbICOTA TOHA. OTpaxKeHue
3ByKa. M} pa3Byk

U yJIbTPa3BYK

OGHapy’XeHHE U aHAJIN3 BOJHOBBIX SIBJICHUM
B OKpY>KaloIlleM MHpE.

Habmronerune pacnpocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJH (Ha MOJIENHN)

1 0OHApyKEHUE aHAJIOTMYHBIX BUJIOB BOJIH

B IIpUpoO/Jie (3BYK, BOJHBI HA BOJE).
Brrancrienre 1yMHBI BOJTHBI K CKOPOCTH
pactpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIEepPUMEHTAIBHOE OTIPE/ICTICHUE TPAHUI]
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX

KOJICOaHMU.

HabGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacTOThI (B TOM YHCIIC, C UCIIOIH30BAHHEM
MY3bIKaTbHBIX HHCTPYMEHTOB).

Habmronenne u 00bsACHEHUE SIBIICHUSA
aKyCTHYECKOTO PEe30HaHCA.




AHanmn3 OpUrMHAIBLHOTO TEKCTA, MOCBSIIIEHHOTO
WCIIOJIB30BaHUIO 3BYKa (WM YJIBTPA3BYKA)

B TEXHUKE (IXOJIOKaIHUS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BBIIIOJIHEHUE 3a/IaHU

10 TEKCTY (CMBICIIOBOE UTCHHE)

Htoro no pazneny
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3HeKTp0MaFHI/ITHOG MOJI€ X1 JIEKTPOMAIrHUTHBIC BOJIHBI

3.1 | DaexTpoMarHuTHOE 6 DJIEKTPOMAarHUTHOE MOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
1oJie DNEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBSI3b JJIEKTPUYECKOTO U MAarHUTHOIO
Y DJIEKTPOMAarHUTHHIE CaoiicTBa TIOJIEH.
BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. OKCIEpUMEHTAIIBHOE N3YUYEHUE CBOMCTB
[IIxaJia 3JIEKTPOMArHUTHBIX | 3JIEKTPOMAarHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBaHne C MIOMOIIIbIO MOOMIIBHOTO Tene(oHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJIOBEYECKOr0 OpraHu3ma.
DOnexkTpoMarHuTHas Npupojia | AHaJIU3 TEKCTOB, ONMUCHIBAIOIINX TPOSBICHHUS
ceeta. CKOpOCTh CBeTa. ANIEKTPOMATHUTHOTO U3ITYYEHUSI B IPUPOJIE:
BosHoBbIE CBOIICTBA CBE€TA | KMBBIE OPraHU3MBbI, U3TyYEHUSI HEOECHBIX Te
(CMBICIIOBOE YTEHUE).
Pacrio3HaBaHue U aHanu3 pas3InYHbIX
NPUMEHEHUH JIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydyeHne BOJIHOBBIX CBOKCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM popmy
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI
BOJIHBI M YaCTOTHI CBETA
Htoro no pazaeny 6




CBeTOBbBI€E IBJICHUA

4.1

3aKOHBI
pacnpocTpaHEHUS
CBETA

JlyueBas Mmozens cBerta.
HUctounuku cera.
[IpsimonuHEiHOE
pacrnpocTpaHEHUE CBETA.
3atmenus CosHia v JIyHBI.
Otpaxenue ceera. [lnockoe
3epKayo. 3aKOH OTPaXKEHUs
CBETAa.

[Ipenomiienne cBeTa. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTpPEHHEE OTpakKeHUE
cBerta. Mcnonp3oBanue
MOJITHOTO BHYTPEHHETO
OTPaXKEHUSI B ONTHYECKUX
CBETOBOJIaX

HabGntonenue onbIToOB, 1€MOHCTPUPYIOIIUX
SIBJICHUE TTPSAMOJIMHEUHOTO
pacnpoCTpaHEHHUs CBETA

(BO3HMKHOBEHHWE TE€HU U TMOIYTEHN),

Y UX UHTEPIPETALMS C UCIIOIb30BAHUEM
MOHSATHS CBETOBOTO JIyyYa.

OO0BsicHEHUE U MOJACIUPOBAHUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yIJIa OTPAXKEHUS CBETOBOTO JIy4a OT yTJia
naJieHus.

N3yuenue cBOMCTB N300pakeHUA B IJIOCKOM
3epKae.

Habmronenue u 00bsACHEHUE ONBITOB

0 MOJTYYEHUIO U300paKEHU B BOTHYTOM

U BBIITYKJIOM 3€pKaJax.

Hab6nronenue n o0bsiCHEHNE OTIBITOB

10 MPEJIOMJICHUIO CBETA HAa TPAHUIIC
Pa3JIMYHBIX CPEJl, B TOM YHUCJIE OMBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
UccnenoBanue 3aBUCUMOCTH yTIiia
MpPEJIOMIICHUS OT yTJja MaJeHus CBETOBOTO JIyya
Ha TPaHUIIE «BO3AYX—CTEKIION.
PacniozHaBaHue sIBIEHUN OTpaKEHUS

U TIPEJIOMJICHHSI CBETa B TTOBCETHEBHOM
KU3ZHU.




AHanu3 1 00bACHEHUE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
OTpa)KE€HUS U NPEJIOMJIICHUS CBETa

4.2 | JIuH3BI U ONITUYECKHUE 6 Jlunza. Xox nydeit B iuH3e. | [lomyueHne n300pa’keHHU ¢ TOMOIIBIO
puOOpbI Onrtuueckas cucrteMa coOuparolieil ¥ paccenBaroIiei JIMH3.
doTtoanmnapara, Mmukpockomna | Onpenenenue GOKyCHOTO pacCTOSHUS
U Teneckomna. ['na3 kak Y ONTUYECKOU CHIIBI cCOOMparonieit
ONTHYECKasi CUCTEMA. JIUH3BL.
bimsopykocTh AHaJINA3 yCTPOWCTBA U IPUHLMUIIA TEUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TEJIECKOIA.
N3ydenne Mojienu ri1a3a Kak ONTUYECKOU
CHUCTEMBI.
AHau3 sSBJICHUN OJM30PYyKOCTH
U JaTbHO30PKOCTH, IPUHIUIIA JEHCTBUS
OYKOB
4.3 | Pa3noxenue 6emoro 3 Pasznoxxenue 6emoro cBera Habmronenue pasnoxxeHus 6€10ro cBera
CBETa B CHEKTP B criekTp. OnbiTel HplOTOHA. | B CHIEKTP.
Clio’)eHHe CIeKTPpaabHbIX Habmronenue u 00bsICHEHNE ONBITOB
uBetoB. /lucnepcust cBera IO MOTYYEHUIO OEJI0T0 CBETa MPH CIOKEHUU
CBETA Pa3HBIX LIBETOB.
[TpoBenenmne  00BSICHEHNE OTIHITOB
110 BOCHPUATHUIO IIBETA MTPEAMETOB MPU UX
HAOJIIOICHUH Yepe3 1BETOBBIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15




KBaHTOBBIE IBJICHUS

5.1 | Ucniyckanue u Omnwitel Pezepdopna O6cyxaenue 1ienu onsIToB Pesepdopaa
IIOTJIOIIECHUE CBETA Y IUIAHETapHasi MOJIEIIb 10 UCCJIEIOBAHUIO ATOMOB, BBIJIBUKEHHE
aTOMOM atoma. Mozenbs aroMa bopa. | rumnores3 0 BO3MOXKHBIX PE3YJIbTaTaX ONBITOB

Hcnyckanue v MOTJIONIEHUE | B 3aBUCUMOCTH OT MPEANOIaraéMoro CTpOEHUs

cBera aToMOM. KBaHTBL. aTOMOB, (pOpMyJIMpOBaHUE BHIBOJIOB

JIuHeituaTbie CIIEKTPBI U3 pE3yJbTAaTOB ONBITOB.
OO6cyxaeHne MpOTUBOPEUHI MIIaHETapHOU
MOJEIM aTOMa U OCHOBAHUM JJISl TUTIOTE3bI
bopa o cranmoHapHbIX OpOUTAX ANEKTPOHOB.
HaOmronenue CrlomHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YECHUs Pa3JIMYHbIX BEUIECTB.
OObsicHEHUE TMHENYAThIX CIIEKTPOB U3ITyUYEHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anbda-, | OOCykaeHHUE BO3MOKHBIX TUIIOTE3 O MOJEIAX

saapa

0eTa- U TaMMa-u3TyyEeHUsI.
CtpoeHne aTOMHOTO sipa.
Hyknonnast Mmoziesnb
aTOMHOTO siapa. M30Tomsl.
PagnoaktuBHbIC
npespauieHus. [lepuon
noJypacnaza aTOMHBIX SIAEP

CTPOCHHUS sIZIpa.
Omnpenenenue cocrasa saep MO 3aJaHHBIM
MAacCCOBBIM H 3apPsIIOBBIM YHCIIaM

¥ TIO TOJIOKEHUIO B MEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa siApa U €ro
TIOJIO)KCHHS B TICPUOIMYECKON CHCTEME

IPH 0-PaMOAKTUBHOCTH.

UccnenoBanne TpEeKOB 0-9aCTHIL IO TOTOBBIM
dboTorpadusim.

OO6HapyKXeHHe 1 U3MEPEHHE PATUAIIHIOHHOTO
(oHa ¢ TOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.




Amnann3 OMOJIOTHYECKUX U3MCHCHHH,
IPOUCXOAIINX TIOJT ACHCTBHEM
PaIMOAaKTHBHBIX U3ITyUICHHH.
Hcrnonp3oBaHue paiOaKTUBHBIX U3 TyUYCHUN
B MCIUIINHE

5.3 | SnepHble peakuun 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3a1a4 ¢ UCIIONB30BAaHUEM 3aKOHOB
COXpaHEHHUs 3apsA10BOT0O COXPaHEHHsI MaCCOBBIX U 3apsIOBbIX YHCEI
Y MAaCCOBOTO YHCEIL. Ha ONPENEIICHUE PE3YyJIbTATOB SACPHBIX
DHeprus CBs3M aTOMHBIX peaKkuuii; aHaJIN3 BO3MOKHOCTH
anep. CBsA3b Macchl VI HEBO3MOKHOCTH SIIEPHON PEAKIUU.
u sHepruu. Peakuuu cuHTe3a | OLleHKa SHEPTUN CBS3U SAEP € UCIOJIb30BAHUEM
u aenenusd anep. Mcrounuku | popmysel DUHIITEHHA.
sHeprun CoJHIIA U 3BE3/I. OOcy:xaeHue NepcrneKTUB UCIIOIb30BaHUs
SnepnHas sHepreTuka. YIPaBISEMOTO TEPMOSAEPHOTO CUHTE3A.
JeiicTBus pagnoakTUBHBIX | OOCyXkAeHHE NPEUMYIIECTB U 3KOJIOTHYECKHUX
W3JIy4YCHUHN HA )KUBbIC po0JieM, CBSI3aHHBIX C STEPHON IHEPTETUKON
OpraHU3MBI

Hroro no pazneny 17

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYIb

[loBTOpEeHUnE 9 Cucremarnsanus BrlnosnHeHne y4eOHbIX 3a1aHUi, TPEOYIOIMUX

u 0000111eHKE
CoJIep’KaHus Kypca
busuku 3a 7-9 Kmacchel

1 000011IeHHE MPEIMETHOTO
COJICPKaHMSI M OITbITa
JESATEILHOCTH,
pUOOPETEHHOTO

IPH U3YYCHHUH BCETO Kypca
(bU3UKHA OCHOBHOTO 00IIIETO
oOpa3zoBaHusI.

JIEMOHCTPAILIUK KOMITIETEHTHOCTEH,
XapaKTepU3yIOIIUX €CTEeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

— MPUMEHEHUS TTOJTYUYEeHHBIX 3HAHUHN

JUISl HAYYHOTO OOBSICHEHUS (PU3UYECKUX
ABJICHUW B OKPYKAaKOUIEH MPUPOJE,

B IIOBCEJIHEBHOM KU3HU M BBISIBIICHUS




[ToaroroBka kK OCHOBHOMY
roCyJ1apCTBEHHOMY
AK3aMeHy Mo pU3HNKe

JUTsl 00yUaromuxcs,
BBIOPABIINX ATOT YICOHBIN
npeaMeT

(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT UM,

— MIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHUN

JUTSL ICCIIETOBAHUS (PU3NYCCKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKHU THUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemienune pacueTHbIX 3a/1a4, B TOM YHCIIE
IpEeAnoaralolnx UCIoJIb30BaHUE (PU3NUIECKUX
MOJIEJIEV M OCHOBAHHBIX Ha COJICPKAHUN
Pa3IUYHbBIX pa3/iesioB Kypca (PU3HKHU.
Brinonnenue v 3ammra rpynnoBbIX

WJIM MHIUBUIYaIbHBIX IPOEKTOB, CBS3aHHBIX
C CoJiep>KaHueM Kypca (pu3uku

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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NEPEYEHDb (KOJUPUKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbIX TPEFOBAHUU K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHMS U DJIEMEHTOB COJAEPKAHUSA 1O ®U3UKE

B ¢denepanpHBIX W perMoHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa30BaHUS
UCIIOJIb3YETCs TMepeueHb (KoaupUKaTop) paclpeAesieHHbIX MO KJaccaM MPOBEPSIEMbBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOECHMSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpamMMbl

OCHOBHOTO 00LIEro 00pa3oBaHus U JIEMEHTOB COJIEP>KAHUSI IO (PU3UKE.

7 KIIACC
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOEHHSI OCHOBHOIl 00pa3oBaTe/bHOI
NpPOrpamMMmbl
Kon [IpoBepsieMble peIMETHBIE PE3YJILTATHI OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa30BaTebHON MpOorpaMmMbl OCHOBHOTO 001IEr0 00pa3oBaHUs
pe3yJibTaTa
1.1 WCIIOJIb30BATh N3YUECHHBIE TOHATHUS
1.2 pasznuuaTh SBICHHUS TIO0 ONHCAHUIO HX XapaKTepHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX HaHHOE (U3HUECKOe
SIBIICHHE
1.3 pacmo3HaBaTh TMPOSIBJICHHE W3YyYCHHBIX (DU3WYECKUX  SBICHUU
B OKpYXaroIleM MHpE, B TOM uuciie GU3NYECKue SBICHUS B IPUPOJIE,
IIpU 3TOM MEPEBOJUThH MPAKTUUECKYIO 3a7auy B YYEOHYIO, BbIIEIAThH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKU) (DU3UUECKUX SIBJICHUI
1.4 ONKCHIBATh H3YUYCHHBIE CBOMCTBAa Te€l W (PU3UUYECKUE SIBICHHUS,
UCTOJb3ysl (PU3MYECKHE BEJIWYHMHBI, IPH OINUCAHUHU MPABHIBHO
TPaKTOBaTh (U3MUECKUNA CMBICT HCIOJB3YyeMbIX BEITUYHMH, WX
0003HaYEHUS U €AUHUIBI (PU3NUYECKUX BETMYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIONIME JIaHHYI (HU3UYECKYyI0 BEIUYMHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpapuKd  H3YYCHHBIX  3aBHCHUMOCTEH
(U3UYISCKUX BEITUINH
1.5 XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHHUSI M MPOILECCHI,
UCIOJIb3YsS HW3YYEHHBbIE€ 3aKOHBI, NpPU OTOM [aBaTh CJIOBECHYIO
GopMyNIMpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe
BBIpaKEHHE
1.6 OOBSICHATh (PU3MUECKUE SIBJIICHUSI, TIPOIIECChl U CBOMCTBA TEJ, B TOM
Yyycie M B KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO




XapaKkTepa: BbBIABIATH IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEeHHE U3 | — 2 IOTUYECKUX IIAroB C ONMOpoii Ha 1—2 U3y4eHHBIX
CBOMCTBA (du3nIecKuX SABJICHUU, duznyecKkux 3aKOHa
VI 3aKOHOMEPHOCTH

1.7

pelaTth pacyeTHbIE 3a1aun B 1 — 2 JEHUCTBUSA, UCHOJIB3YS 3aKOHBI
u (GOpMyIbl, CBS3BIBAIOIINE (PU3MUECKHE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCIIOBHS 3a/1a4M 3alMCBIBaTh KPATKOE YCIOBUE, MTOJCTABIATh
duznyeckre BeTUYUHbI B GOPMYIIBI U IPOBOJUTH PACUETHI, HAXOIUTh
CIIPABOYHBIE JAHHBIE, HEOOXOAMMBIE JJIsl PEILIEHUs 3a]1a4, OLIEHUBATh
PEATMCTUYHOCTh MOJYYEHHON (PU3HUUECKON BEIMYUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOHO PELIUTh MPU MOMOUIA
¢u3nyecKux METOJ0B, B ONHCAaHUM UCCIIECAOBAHUS BBIIEIATH
IIPOBEPSIEMOE IIPEIOJIOKEHHE (rumotesy), paznuyaTh
U UHTEPIPETUPOBATH IMOJYYEHHBIM pe3ysbTaT, HAXOAWUTHh OLIMOKHU
B XO/IE€ OIBITA, JIeJaTh BBIBOJIBI IO €r0 pe3yibTaTaM

1.9

OPOBOAUTH  ONBITHI IO HAOMIOAEHUIO  (PU3HYECKUX  SIBICHHI
WM  (PU3NYECKUX CBOMCTB Tel: (OpPMYyJIHpPOBaTH MPOBEPSEMbIE
NPEANnojoXKeHusa, coOUpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000py10BaHMsl, 3alMCHIBATh X0/ ONBITAa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh TMPSMbIE H3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
U U(GPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJAUTH  HWCCJIEIOBAaHWE  3aBUCMMOCTH  OJHOW  (hU3MUeCcKon
BEJIMYUHBI OT JPYrOM C UCIOJb30BAHUEM IMPSIMBIX HU3MEPEHUI,
y4acTBOBaTh B IIJIAHUPOBAHMM YYEOHOTO HCCJEOBaHUS, COOUpaTh
YCTAHOBKY U BBITIOJIHATh U3MEPEHHUS, CIEys MPEIIOKECHHOMY TIJIaHy,
(buKCUpoBaTh PE3YyJbTAThl IMOJTYYEHHON 3aBUCUMOCTH (HU3NUYECKUX
BEJIMYMH B BUJIE TIPEAJIOKEHHBIX TaOIUIl U rpadUKOB, Je1aTh BHIBOIbI
10 PE3YJIbTATaM UCCIEAOBAHUS

1.12

MPOBOJAUTH KOCBEHHbIE W3MEpPEHUs (PU3NYECKUX BEIUYMH, CIEAys
MPEJI0KEHHON MHCTPYKIUU: TPU BBIIOJHEHUH U3MEPEHUN cOOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIYMCIIITH 3HAYEHHE HCKOMOU
BEJINYNHBI

1.13

coOnromaTh MpaBWja TEXHUKH  OE30MAacHOCTH TpH  paboTe
¢ 1abOPaTOPHBIM 000PYyIOBAHUEM

1.14

YKa3bIBaTh IPUHIIUIBI IEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS W3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOUIBIO HX OIMUCAHUS, UCIOJIb3YS




3HAHUS O CBOMCTBax (bI/I?)I/I‘ICCKI/IX SIBICHUM U H€O6XOIII/IMI>I€
(I)I/IBI/I‘IGCKI/IG 3dKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOJIUTHL TpUMEpPhl (HAXOAUTh HMHPOPMALMIO O MpUMEpax)
MPaKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUN B MIOBCETHEBHOMN
KU3HU s o0ecrieueHns 6€30MacHOCTH MpH 0OpallieHNH ¢ prudopaMu
U TEXHUYECKMMU  YCTPOMCTBAMH,  COXPAaHEHUS  3J0pPOBbSA
U COOJIOAEHUS HOPM HKOJIOTMYECKOTO MOBEACHHS B OKpPYXKaroLIEh
cpene

1.16

OCYILECTBJISITh OTOOP HMCTOYHUKOB HMH(popmauuu B cetu WHTepHeT
B COOTBETCTBUM C 3a/JlaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM M IIyTEM CPaBHEHUS Pa3JUYHBIX HCTOYHUKOB
BBIICIATh  MH(OPMAIMIO, KOTOpas SABJIAETCA IPOTUBOPEUHBOM
WM MOKET OBITh HETOCTOBEPHOM

1.17

UCMOJb30BaTh IPH  BBINOJHEHUM YYEOHBIX 3aJaHUM HAy4HO-
NOMYJISIPHYIO JUTEPATYPY (U3HUECKOrO COJEpKaHUsl, CIIPABOYHBIE
Marepuainbl, pecypcbl cetu VHTepHeT, BianeTb IpUEMaAMH
KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusi HHPOPMALIUK U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMaLMK (U3HUECKOTO COIepKaHUS,
B TOM uucje IMyOJIM4YHO AeNaTh KpaTKHE COOOILIEHMs O pe3yJsbraTax
MPOEKTOB WJIM Y4YEOHBIX HCCIEAOBAHMM, MpPU H3TOM TI'PAMOTHO
UCIOJIb30BaTh M3yYEHHBIM MOHATUMHBIN anmapar Kypca (QU3UKH,
CONPOBOXIATh BBICTYILJICHHE NPE3EHTALNEN

1.19

IpH BBIMOJHEHUN YYEOHBIX MPOEKTOB U WCCIEIOBAHUMN pacTpeesisiTh
O0S53aHHOCTU B TPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJayaMy,
CIIEAUTH 32 BBIIOJHEHUEM IUIAHA JCUCTBU, aJEKBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTb TPYNINbl, BBICTPAUBAThH

KOMMYHUKATUBHOC BBaHMOﬂCﬁCTBHe, YUUTBIBasA MHCHUC OKPYIKAOIINX

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUS

Kon Kon IIpoBepsieMble 3IEMEHTHI COAEPKAHUS
paznena DJIEMEHTA
1 OU3UKA U EE POJIb B IIO3HAHWHN OKPYXXAIOIIEI'O MHUPA

1.1 ®duzuka — Hayka O Tmpupoje. SBieHUS TPUPOJBIL.
dusznyueckue  SBJICHUS: MEXaHUYECKUE,  TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE




1.2

®dusznyeckue BenUuuHblL. VM3MepeHne Gpr3nueckux BEIUYUH.
Ouznyeckue  npudbopsl.  [lorpemHocTs  U3MEpEHUi.
MexnyHapoHas CUCTEMA €MHHLL

1.3 EcrecTBeHHO-HayuyHBI METOJA TO3HAHUS: HAONIIOACHHUE,
MOCTAaHOBKA HAy4YHOTO BOMPOCA, BBIIBWKECHUE THUIIOTE3,
DKCIIEPUMEHT MO  MpPOBEpPKE THUMOTE3, OOBSCHEHHE
Ha0JIF01AEMOT0 SIBJICHHUS

1.4 Onucanve (pU3NYECKUX SIBJICHHUI C IIOMOIIBIO MOIETEN

1.5 [IpakTuueckue paboOTHI:

N3mepenune paccTossHAMN.

N3mepenne o0beMa )KUIKOCTH U TBEPJOrO TeNa.
Onpenenenue pasMepoB MaJIbIX TEJ.

W3mepeHne TemrepaTypbl IpU IOMOIIM KUIKOCTHOTO
TEPMOMETpPA U JaTUMKa TEMIIEPATyPbl

I[TEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHMU BEIIECTBA

2.1 CtpoeHHE BeIIEeCTBAa: aTOMBI W MOJICKYJIBI, WX pPa3MEpHI.
OMnbITHI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBmxenne vactui BemecTBa. CBsI3b CKOPOCTH JIBHIKEHUS
YacTHIl ¢ Temrieparypoil. bBpoyHoBckoe nBmxenue, mudpdysus

2.3 Bs3aumoneiictBue YaCTHUII BEIIECTBA: MPUTSDKEHUE
Y OTTAJIKUBAHUC

2.4 ArperaTHble COCTOSIHHSI ~ BEIIECTBA: CTPOEHHE Ta30B,
KUAKOCTEH W TBEpAbIX  (KPUCTALIMYCCKUX)  Tell.
B3anMocCBsI3p MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX W WX aTOMHO-MOJEKYJISIPHBIM
CTpOEHUEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

2.6 [TpakTuueckue pabOTHI:

Ouenka TraMeTpa aToma METOJ0M PAZIOB
(c uconp3oBanueM ¢GoTorpadmii).

OnpITEI IO HAOIOACHUIO TETUIOBOTO PACIIUPEHUSI Ta30B.
OnbITEl M0 OOHAPYKEHUIO JEHCTBHUS CHJI MOJICKYJIIPHOTO
IPUTSHKCHUS

JIBIDKEHUE Y B3AMMOJIEMCTBUE TEJI

3.1

Mexannyeckoe IBUXKEHHE. PABHOMEpHOE U HEPABHOMEPHOE
JBUKEHUE




3.2

Cxopoctb. Cpennsii CKOPOCTh TpPU  HEPABHOMEPHOM
JBIKEHUU. PacueT myTu 1 BpeMeHH JABUKCHUS

3.3 SIBnenue uHepuuMH. 3aKOH HHepuuu. B3anmopeiicTBue Ten
KaK MpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHHUs Ten. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHOCTH BemiecTBa. CBSI3b IIOTHOCTH C KOJMYECTBOM
MOJIEKYJI B €JJUHUIIe 00bEeMa BellleCTBa

3.5 Cuita KaKk XapakTepucTUKa B3aUMOJIECHCTBUS TEN

3.6 Cuna ynpyroctu u  3akoH ['yka. W3mepeHue cuiibl
C IOMOIIIBIO THNHAMOMETpA

3.7 SIBneHue TArOTEHUS W cuia TskecTH. Cuina  TsHKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocTh

3.8 Cuna tpenus. TpeHue ckonbKeHuUsl U TpeHue nokosi. Tpenue
B TIPUPOJIE ¥ TEXHUKE

3.9 CnoxeHue Cuji, HAOpaBJIEHHBIX IO OJHOW MpPSIMOM.
PaBHOzeMCTBYIOIIAS CUIT

3.10 [TpakTuueckue paboThI
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHS (IIapHKa
B JKUIKOCTH, MOJENIU DJEKTPUYECKOTO aBTOMOOWIIA M Tak
nanee).
OnpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHHs Opycka
WJIM IIAPUKA 10 HAKJIIOHHOM TIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKECHHUS
(meopmarum) Py KUHBI OT TPUIIOKEHHON CHUITHI.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja M XapakTepa CONPHUKACAIOIIUXCS
ITOBEPXHOCTEN

3.11 @u3nyecKkue SBIEHUA B MPUPOAE: IMPUMEPHI JBHKECHUS
C Pa3IMYHBIMU CKOPOCTSAMH B KMBOM U HEXKUBOU IIPUPOJE,
JeCTBHE CUJIbI TPEHUS B IPUPOJIEC U TEXHUKE

3.12 TexHu4eckue ycTpoicTBa: TMHAMOMETP, MOAIIUITHUKA

JNABJIEHUE TBEPJIbIX TEJI, ) KUJIKOCTEU U T'A30B
4.1 HaBnenue  TBepaoro Tena. CrocoObl  yMEHBIIECHUS

" YBCIIMUYCHUS NABJICHUA




4.2

JlaBnenue rasza. 3aBHCHUMOCTb JIaBJIEHUS ra3a OT 00beMa,
TEeMIIepaTyphbl

4.3

[lepenaya paBmeHUST TBEPABIMU TEJIAMH, KHUIKOCTSIMU
u razamu. 3akoH [lackais. [THeBMaTHUeCKUEe MaIITUHBI

4.4

3aBUCUMOCTh ~ JABJIEHUS  JKUJKOCTHU  OT  TJIyOUHBI
I'uppocratnueckuit mapagokc. CooOmaronmecss COCY/IbI.
[M'uapaBanyeckre MEXaHU3MBbI

4.5

AtMocdepa 3emnu u atrmocepHoe mamienue. [IpuunHb
CYIIECTBOBAHUS BO3AYIIHOW 000704kyd 3emin. OmbIT
Toppuuennu.  3aBUCUMOCTH  aTMOCGHEPHOTO  JIaBJICHUS
OT BBICOTBI HaJl YPOBHEM MODPs

4.6

N3mepenue aTMoc(epHOTO JABJICHHUSI. [Tpubopsi
JUTSL ©I3MEPEHUST aTMOC(EPHOTO JTaBICHUS

4.7

JlelicTBHE KUAKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJO.
BritankuBaronas (apxuMmeioBa) cuiia. 3akoH ApxumMesa

4.8

[ImaBanue ten. BoznyxomiaBanue

4.9

[IpakTuueckue paboOThI:

HccnenoBanne 3aBUCMMOCTH Beca Tena B BOJAE OT o0beMa
NOTPY>KEHHOM B KUJAKOCTh YACTH TEJA.

OnpeneneHue  BBITAIKHUBAKOWIEW  CWIBI, JACHCTBYIOLIEH
Ha TeJo, MMOIPYKEHHOE B JKUJIKOCTD.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJKWUBAIOIIECH  CHJIBI,
JENCTBYIOILEH Ha TEJIO B )KUAKOCTH, OT MAcChl TeJIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAOIIEH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKHUIKOCTH, OT oObeMma
NOTPYKEHHOM B KMAKOCTH YaCTHU Tela W OT IUIOTHOCTH
KUIKOCTH.

KoncTtpynpoBanue apeoMmeTpa Wi KOHCTPYUPOBAHUE JIOJIKH
Y ONIIPENIEIICHHE €€ TPY30N0AbEMHOCTH

4.10

duznyeckue sIBICHUS B MPUPOJE: BIMSHHE aTMOC(EpHOro
JaBJICHUS Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckre  yCTpPOMCTBA:  COOOILIAIOUIMECS  COCY/bI,
YCTPOMCTBO  BOJOIPOBOJA,  THMJAPABIMYECKUN  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAacoc,
apeoMeTp

PABOTA, MOIIHOCTb, DOHEPI'UA

5.1

Mexanunaeckast pabota




5.2

MexaHuueckas MOITHOCTD

5.3 [IpocTbie MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MJIOCKOCTb.
[IpaBuio paBHOBeCHUs pbhluara

5.4 [IpuMeHeHue mpaBuiIa paBHOBECHS pbldara K 010Ky

9.5 «3omotoe mpaBmiio» MexaHukd. Koadduiment mosaezHoro
naeicTBusl MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY
U TEXHHUKE

5.6 [TorennmanbHas SJHEPrUU TEIA, MOJIHATOrO HaJ 3eMIICH

5.7 Kunernueckas sHeprus

5.8 [lonHas MexaHuyeckas »JHEprus. 3aKOH HM3MEHEHHUs
Y COXpaHEHUS] MEXaHUYECKOW SHEPTHH

5.9 [IpakTuueckue pabOTHI:
Onpenenenue pabOTbl CUJIBI TPEHHUS IPU PABHOMEPHOM
JBUYKEHUU TeJa M0 TOPU30HTAIBLHOM MOBEPXHOCTH.
HccenenoBanne yciaoBHil paBHOBECHS phlyara.
N3smepenne KII/] Hak1OHHOM IIOCKOCTH.
N3ydeHue 3ak0Ha COXpAHEHUsI MEXaHUYECKOW SHEPTUU

5.10 ®u3nUeCcKue SIBJICHUS B PUPOJIE: PblUark B TEJE YeIOBEKa

5.11 TexHuueckue YCTPOWCTBA: pplyar, MTOJABVKHBIN

Y HETOJBIKHBINA OJIOKHA, HAKJIOHHAS TUIOCKOCTB, TPOCTHIC
MEXaHU3MBbI B OBITY




8 KJIACC

IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAaThbl OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOM

NPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3yabTaTta

[IpoBepsiemble IPeIMETHBIE Pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHHUS

1.1

HUCIIOJB30BAaTh ITOHATHUA

1.2

paziuuath SIBJICHUS 10 OINHUCAHUI0O UX XapaKTePHBIX CBOMCTB
U Ha OCHOBE OIMNbBITOB, JAECMOHCTPUPYIONIUX JaHHOE (HU3UUYECKOE
SIBJICHUE

1.3

pacro3HaBaTh  IPOSIBICHUE (bU3MYEeCKUX  SBICHUUN
B OKPY’KaIOIIEM MUPE, B TOM YHCIIe PU3NYECKUE SIBJICHHS B MPUPO/IE,
IIPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a7ady B YUEOHYIO, BBIACIAThH
CYLLECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUM

HN3Y4YCHHBIX

1.4

ONMCHIBATh W3YYEHHBIC CBOWCTBA Tel W (U3HYCCKUE SBICHUSA,
UCTIONIB3YS (PU3WYECKHE BEIWMYWHBI, TPU OMNHCAHUHM TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEMBIX  BEIUYHH,
0003HAYEHUS U €AUHUIBI PU3NUECKUX BEITUYUH, HAXOIUTh ()OPMYIIHI,
CBS3BIBAIONTUE JAHHYIO (PU3WYECKYI0 BEIMYHUHY C JPYyTHUMH
BeTMYMHAMH, CTPOUTH TpadUKH  W3YYEHHBIX  3aBHCHUMOCTEH
(U3UIECKUX BEITHMYHUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tell, (PU3UUYECKUE SIBJICHUS U IPOIIECCHI,
UCIIONb3ysl HW3YUYCHHBIC 3aKOHbI, MPU HSTOM JaBaTh CIIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTUYeCKoe
BBIpAYKCHHUE

1.6

OOBSACHATH (PU3UYECKHE TMPOIIECChl M CBOMCTBA TN, B TOM YHUCIE
U B KOHTEKCTE CUTyalUl MPAaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBICHEHHE
u3 1-2 JIOrMYecKux IIaroB ¢ MOMOLIBIO 1—2 HM3y4YEHHBIX CBOWCTBA
bu3MYeCcKuX SBICHUN, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelmark pacyeTHblE 3aAaud B 2 — 3 JEUCTBUS, MCHOJB3YS 3aKOHBI
u (GopMyIbl, CBS3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHanau3a yCJIOBMSA 3aaud 3alMUCBhIBATh KPATKOE YCIOBUE, BBIABIIATH
HEIOCTaTOK JAHHBIX JJI pEUIeHHs 3aJaud, BbIOMpaTh 3aKOHBI
u (popmynbl, HEOOXOIUMBIE AJISI €€ PEUICHHs, MPOBOAUTH PaCUYEThI
U CpaBHUBAaTh TIOJYyYE€HHOE 3Ha4YeHHE (PU3MUECKON BEIMYUHBI
C U3BECTHBIMM JaHHBIMU




1.8

PaCIIO3HAaBaTb HpO6JIeMI>I, KOTOPBIC MOKHO pCUINTL IIPH ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOZ 0B, UCIIOJIB3Y OIMMCAHUC UCCIICIOBAHUA, BEIICIIATD
IMPOBCPACMOC TIPCAIIOIIOKCHUEC, OUCHUBATH IIPABUIIBHOCTL ITIOPAAKA
MMPOBCACHHUA NCCIICAOBAHUA, ACIaTh BHIBOAbI

1.9

OPOBOJUTH  OMNBITBI 1O HAOMIONEHUIO (PU3UYECKUX  SABJICHUI
Wi (QU3NYECKUX CBOWCTB Tell: (OPMYyJIHUPOBATh IPOBEPSEMbIC
NPEANOJIOKEHNUA, CcOOUpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOIO
000pyTOBaHMsI, OMICHIBATH XOJ OMBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IIPAMBIC HW3MCPCHHA C HCIIOJIB30BAHHUCM dAHAJIOT'OBBIX
HpI/I60pOB N JaTYHUKOB (1)H3H‘-I€CKI/IX BCJIMYHNH, CPABHUBATL PC3YJIbTAThI
H3M€peHHﬁ C YUCTOM SaﬂaHHOﬁ a0COJIFOTHOM IIOTPCHIHOCTH

1.11

OPOBOJIUTh  HMCCIIEIOBAHUE  3aBUCHUMOCTH  OAHOW  (pu3HyYecKou
BEJIMYMHBI OT JPYroM C MCIHOJIB30BAHUEM IPSIMBIX H3MEPEHUN:
IUIAaHUPOBaTh HCCIIEJJIOBAaHUE, COOUpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpPEHHUsl, cJleays  NpeJIOKEHHOMY  IUlaHy, (UKCHpPOBAaTh
pe3yAbTaThl MOTYYEHHON 3aBUCHMOCTH B BHJI€ TaOMUIl U T'padHKOB,
JIeJaTh BBIBOJBI 110 PE3YIBTATaM UCCIENOBAHNUS

1.12

IPOBOAUTh  KOCBEHHbIE  W3MEPEHHS  (PU3UYECKHX  BEIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTAHOBKY,
clenysl TPEMIOKEHHOM MHCTPYKLUHWH, U BBIYHCIATH 3HAYCHHE
BEJINYHHBI

1.13

coOnoaTh  MpaBWiia TEXHUKH  O€30MacHOCTH Mpu  padore
C J1abopaTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaThb NPHUHIMUIBL  JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C OMOpPOM HA HMX ONMUCAHUSA, WCIOIb3YS
3HaHWSA O CBOMCTBaX (PU3MUECKUX SBJICHUA U HEOOXOIHUMBIE
¢duznyeckre 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIIbHbIC
npuOOpHI MO CXeMaM U CXEeMAaTUYHBIM PUCYHKaM, COCTAaBJIATH CXEMbI
JIIEKTPUYECKUX LENeN C IOCIEA0BATEIbHBIM W  IAPAJIEIbHBIM
COCUHEHUEM DJJIEMEHTOB, pa3jinyas yCJIOBHbIE 00O3HAYEHUS
DJIEMEHTOB JJIEKTPUYECKUX LIEIEeN

1.16

NPUBOIUTH TPHUMEpPHl (HAXOAuUTh WHPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO UCTIONIb30BaHUs (PM3MUECKUX 3HAHUH B IIOBCEAHEBHON
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MPU 00paIlieH!H ¢ TprudopaMu
U TEXHHYECKUMH  YCTPOHCTBAMH,  COXPAHEHUS  30POBbS
U COOJIIOJICHUSI HOPM SKOJOTHYECKOTO TIOBEIEHUS B OKpY’KaroIei

cpene




1.17

OCYILECTBIISITh MOUCK MHPOpMAINK (GU3NIECKOTO COEPKAHUS B CETU
HMHTepHeT, HAa OCHOBE HMEIOIIMUXCA 3HAHUM M IIyTEM CpPaBHEHUSA
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIIEIATH MH(POPMALMIO, KOTOpPAs
ABJIAETCA POTUBOPEUYNBOM MIIH MOKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh MPH  BBIMOJHEHUH YYEOHBIX 3aJaHUA HAy4HO-
HOMYJIAPHYIO JIUTEPATypy (U3NYECKOTO COJCp>KaHUs, CIIPaBOYHBIC
Marepuainsl, pecypcel cetu VHTepHeT; BiaaeTh NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus WH(OOPMALIUU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC TMCbMEHHBIC M KPATKHE YCTHBIC COOOIICHMS,
00001m1as UHPOPMAITUI0O U3 HECKOJBKHUX HCTOYHHKOB (PU3HUYECKOIO
COZICp)KaHMUsI, B TOM YHCJIC MyOJUYHO TMPEACTABIATh PE3yIbTaTh
MPOCKTHOW WJIM HCCIEAOBATCIIBCKON JCSITCIBHOCTH, TPH ATOM
IrPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM NOHATUWHBIA amnmapar Kypca
(bU3UKH, COTPOBOXKIATh BRICTYIUICHHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB U UCCIETOBAHUM (PU3MUECKUX
MPOIIECCOB pacIpeAcisiTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU
C TIOCTAaBJICHHBIMHM 3aJlayaMHy, CJICAUTb 3a BBINOJHEHHEM ILIaHa
NEeWCTBUN M KOPPEKTHUPOBATh €T0, aJIeKBATHO OLICHUBATh COOCTBEHHBIIN
BKJIQJl B JEATEIBHOCTh TPYMIbI, BBICTpauBaTh KOMMYHHKATHBHOE
B3aUMO/ICIICTBUE, MPOSBIISISI TOTOBHOCTD pa3peiath KOHMIUKTHI

IIpoBepsieMble 3JIEeMEHTbI COACPKAHUSA

Kon Kon IIpoBepsieMble 371EMEHTBI COAEPKAHUS
pasznena | DdieMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHN

CTpoeHusl BemecTBa. Macca u pasmepbl MOJIEKYJ. OMNbITHI,
IIOATBEPIKIAIOIIME OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopnenu TBEpJOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSTHHM
BeniecTBa. Kpucrammueckue u amopgHbIe Tena

6.3 OObsicHEeHHE CBOWCTB Tra3oB, JKUIKOCTEH W TBEPABIX Tell
Ha OCHOBE ITOJIOKEHUU MOJIEKYISIPHO-KMHETUYECKON TEOPUHU

6.4 CMmauuBaHue 1 KaIlMnJUIAPHBIC ABJICHUSA

6.5 TemnoBoe pacumpeHue u cxatue




6.6

Temneparypa. CBsi3b  TeMmmeparypbl €O  CKOPOCTBIO
TEILJIOBOTO JBUKEHUS YaCTHIL

6.7 BuyTpennss sHeprus. CnocoObl M3MEHEHHUs BHYTpPEHHEM
SHEPTUu: TeIIonepeaada u COBEpIlIeHue padboThI

6.8 Buasl Temonepenaud: TEIIONPOBOJAHOCTh, KOHBEKIIHUA,
U3ITyYeHUe

6.9 KonnuecTBo TEmoThL. Y 1ebHas TEMIOEMKOCTh BELIECTBA

6.10 TeruooOMEH W TEIUIOBOE  paBHOBECHWE. Y paBHCHHUE
TEIJIOBOr0O OanaHca

6.11 [InaBneHue M OTBEpAECBAHHE KPUCTAUIMYECKUX BEILECTB.
VY aenbHas TEIIIOTA MJIABICHUS

6.12 [Tapoo6pazoBanue u koHjeHcanusa. Mcnapenue. Kumenwue.
VYaenpbHas  TemgoTra  nmapooOpa3oBaHMs.  3aBHCHUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHUS

6.13 BnaxunocTs Bo3yxa

6.14 DHeprus TOIIMBA. Y I€JIbHAS TEMIOTa CTOPAHUS

6.15 [Ipunuune! padotel TermoBsix apurareneit KI1J[ remnoBoro
aBuratens. TeryoBble ABUTATENNd M 3allUTa OKPYXKAlOMIeH
cpensl

6.16 3aKOH COXpaHEHHWS U TPEBpAIICHUS DHEPTHH B TEIUIOBBIX
mporeccax

6.17 [IpakTuueckue paboOThI:

OnbITel 110 OOHAPYKEHUIO JEHCTBUS CHJI MOJEKYJISPHOTO
MPUTSHKEHUS.

OnpIThl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAapEHHON COJIU
WJIU caxapa.

OnpITel MO HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUs] Ta3oB,
YKUJIKOCTEU U TBEPJIBIX TEI.

OrnpeneneHue AaBieHUs BO3yXa B OAJIJIOHE IIMpHUIIA.
OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  JAaBJICHUS
BO3JlyXa OT ero 00beMa M HarpeBaHUs WM OXJIKICHHUS.
[IpoBepka rUMOTE3Bl JIMHEMHOM 3aBUCHUMOCTH  JUJIMHBI
CTOJIOMKA JKUJIKOCTH B  TEPMOMETPHUECKOW  TpyOKe
OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEM HHEpPruu Tela
B pe3yJbTaTe TeIIonepeaau U padboThl BHEITHUX CHUII.
UccnenoBanue sBIIeHHS TEIUIOOOMEHA MPU CMEIIMBAHUM




XOJIOAHOM U TOPSTYEN BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOU
MIPU TEIJIOOOMEHE C HArPEThIM METAJTUYECKUM ITUITUHPOM.
OnpeneneHue  yIeabHOM — TEMJIOEMKOCTH  BEILIECTBA.
HccnenoBanue npoiecca HCHapeHusl.

OnpenenieHne OTHOCUTENILHON BIAQXKHOCTH BO3/1yXa.
Onpenenenne yaeabHON TETUIOTHI IJIaBJICHUS JIbJ1a

6.18 dusnueckue SABJICHUS B  NPUPOJE: IMOBEPXHOCTHOE
HaTsDKEHUE U KallWJUISIPHBIC SIBICHUS B IPUPOJIE, KPUCTAIIIbI
B mnpupone, usinyueHue CoiHIla, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHEra

6.19 TexHuueckue  yCTpOMCTBa: KaMWUISIpbl,  IPUMEpPHI

WCIIOJB30BaHUsA  KPUCTAJUIOB, JKUIAKOCTHBIM TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOWHA, JBUraTeNb
BHYTPEHHEI'0 CrOpaHus

OJIEKTPUUECKUE 1 MAT'HUTHBIE ABJIEHNA

7.1 DIekTpu3anys Ten. /JBa pona 3JIeKTPUUECKUX 3apsoB

7.2 BzaumopelictBue  3apsbkeHHBIX  Ten.  3akoH — KysoHa
(3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA 3apsHKEHHBIX TeEJ
OT BEJIMYMHBI 3aPsI/I0B U PACCTOSHUS MEXKTY TEJIAMH)

7.3 OnekTpuueckoe Tmone. HanpspkeHHOCTh  AJIEKTPHUUYECKOTO
nons. [lpyuHUMO Cyneprno3suuuu  BJIEKTPUUYECKUX IOJICH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenun  snextpuueckux — 3apsgoB.  DIEMEHTapHBIN
anekTpuueckuit 3apsan. Crpoenue aroma. IIpoBogHUKH
U TUBJIEKTPUKHU

7.5 3aKOH COXpAaHEHUS JICKTPUUYECKOTO 3apsija

7.6 DIIEKTPUYECKUAN TOK. YcnoBus CYIIECTBOBaHUS
ANEKTPUUYECKOT0 TOKA. ICTOUHMKY MOCTOSHHOTO TOKA

1.7 JIeHcTBUSL DJIEKTPUUECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUI TOK B KUJKOCTSAX U razax

7.8 Onextpuueckas uenb. Cuna  TOKa.  DIJIEKTPUYECKOE
HaMnpsHKeHUE

7.9 ComnpoTuBiieHHE NOPOBOJHUKA. YJEIbHOE COMNPOTHUBIICHHUE

BCIICCTBA




7.10

3akoH Oma JJ1s1 y4acTKa Lenu

7.11 [locnenoBaTenbHOE M MapajulelIbHOE  COCIMHEHHE
IPOBOTHUKOB

7.12 PaboTa 1 MOIIIHOCTH 3NEKTPUUECKOTro ToKa. 3akoH J[>koys-
Jlenra

7.13 ONIEKTPUYECKUE [eNu U TOTPEeOUTENn BIECKTPUUYECKOU
sHepruu B ObITy. KOopoTkoe 3aMbIkaHme

7.14 [ToctossHHbIE MarHuThl. B3auMoaelWcTBUE MOCTOSIHHBIX
MarHuTOB

7.15 MaruautHoe noje. MarHuTHoe 1oJie 3eMJId U €ro 3HaYCHHE
IUISL )KM3HHU Ha 3eMiie

7.16 OnbeiT Dpcrena. MarHuTHoe mOJIE AIEKTPUYECKOrO TOKA.
[IpuMeHeHre AIEKTPOMAarHUTOB B TEXHUKE

7.17 JlelicTBE MArHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM.
DJIIEKTpOJABUTATENL IMOCTOSHHOTO TOKa. Mcmonap3oBaHue
3JIEKTPOJIBUTaTENEH B TEXHUYECKUX YCTPOMCTBAX
U Ha TPAHCIIOpPTE

7.18 OnbiTel @apanes. SIBiaeHuE 3JIEKTPOMArHUTHON WHIYKIIHH.
[IpaBuno Jlenna

7.19 Onextporeneparop. CrnocoObl MOTYYEHUs BIEKTPUUECKOU
SHEPTUU. IIEKTPOCTAHIIUN HA BO30OOHOBIISIEMbIX HCTOUYHUKAX
SHEPTUU

7.20 [IpakTuueckue paboOTHI:

OnbITel TT0 HAOMIOMCHUIO JJICKTPU3AIMH TEJl WHAYKIHCH
Y TIPH CONTPUKOCHOBCHHH.

HUccaenoBanue NEeUCTBUS BJIEKTPUYECKOTO OJIA
Ha TIPOBOJAHHUKHU U JUAJICKTPUKH.

CbOopka u mpoBepka pPabOTBI AJICKTPUUECKOW TN
MOCTOSIHHOTO TOKa.

N3mepenue u peryiupoBaHre CUJIbI TOKA.

N3mepenue u peryanpoBaHne HAMpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, HMIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpPAa W HANPSDKECHUS
Ha pe3ucTope.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh JJIEKTPUUYECKOTO
COTPOTHBIJICHHUS] TPOBOAHWKA OT €ro JUIMHBI, TUIOMIAT!
MIOTIEPEYHOTO CEUCHHSI M MaTepHara.




IIpoBepka npaBuia CII0KEHUS HanpsHKEHUM
IIPY MOCJIEIOBATEIBHOM COCMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwna Mg CWJIbI TOKA IPU NapalIeIbHOM
COEJIMHEHUHU PE3UCTOPOB.

Omnpenenenue padOTHI AICKTPUICCKOTO TOKA, HAYIIETO Yepes3
pe3ucTop.

Onpenenenune MOIIIHOCTH AJIEKTPUYECKOTO TOKa,
BBIJICTIIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Yepes
JIAMIIOYKY, OT HAIPSKCHUS Ha HEH.

Onpenenenue K11/ narpeBatensi.

HccnenoBanne MAarHUTHOTO B3aMMOJECHMCTBHUSL MOCTOSHHBIX
MAarHuTOB.

N3ydyeHnrne MarHuTHOTO MOJIA TOCTOSIHHBIX MArHUTOB MPHU UX
00bEIMHEHUU U Pa3JICIICHUU.

HUccnenoBanue EUCTBUS AJIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OT1IBITHI, JIEMOHCTPUPYIOITUE 3aBUCHUMOCTDH CUJIBI

B3aMMO/JICVCTBHSI KATYIIKHA C TOKOM U MarHuTa OT CWJIbI TOKA
Y HAMPABJICHUS TOKA B KATYILKE.

N3yyenne neucTBUS MAarHUTHOTO TOJISI Ha MPOBOJHUK
C TOKOM.

KonctpynpoBanue u nu3yueHue paboThl AJEKTPOIBUTATES.
N3smepenne KII/] anekTpoaBurateibHON yCTAHOBKH.
OnbIThl IO MCCIEIOBAHUIO SIBIICHUSL AJIEKTPOMArHUTHOU
VHYKLWH: HCCIIEIOBAHUE W3MEHEHUU 3HAYCHHUS
Y HANPABJIEHUS] MHIYKIHOHHOTO TOKA

7.21 @u3nyecKnue ABJICHUS B NMPUPOJE: IIEKTPUUECKUE SIBJICHUS
B arMocdepe, DIIEKTPUYECTBO JKMBBIX  OPraHHW3MOB,
MarHuTHOE 1oJje 3eMiIu, Apeid MoIr0CcoB, poJib MArHUTHOTO
NOJIst [T J)KU3HU Ha 3emJie, MOJISPHOE CUSIHUE

7.22 TexHudeckne  yCTpPOMCTBA:  BJIEKTPOCKOI,  aAMIEPMETP,

BOJIBTMCTpP, Ppe€oCTaTr, CUCTUYHK BHGKTqueCKOﬁ OHCPI'uu,

AJIEKTPOOCBETUTENBHBIE npuOopHI, HarpeBaTelIbHbIe
AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPENOXPAHUTENH,  DJIEKTPOMArHUT,  3JIEKTPOJBHUIaTENb

IMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA




9 KJIACC

IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAaThbl OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOM
NMPOrpamMmabl

Kon [IpoBepsiemble TIpeAMETHBIC PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs
pe3yabTaTta

1.1 WCIIOJIb30BATh N3YUCHHBIE TOHATUS

1.2 pazinuath SIBJICHHS 110 OIHUCAHUI0O HMX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIMNbBITOB, JAECMOHCTPUPYIONIUX JaHHOE (HU3UUYECKOE
SIBJICHUE

1.3 pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3UYECKUX  SIBJICHUU

B OKPY’KaIOIIEM MUPE, B TOM YHCIIe PU3NYECKUE SIBJICHHS B MPUPO/IE,
IIPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a7ady B YUEOHYIO, BBIACIAThH
CYLLECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUM

1.4 ONKCHIBATh H3YYEHHBIE CBOMCTBA Tel U (DU3UYECKUE SIBIICHHUS,
UCTIONB3Ysl (PU3MYECKHEe BEIWYHMHBI, TPH OMUCAHWUH MPABHIBHO
TPaKTOBaTh  (U3NYECKUH  CMBICI  HCIOJb3YEMBIX  BEJIMYUH,
0003HAYEHUS U €AUHUIBI PU3NUECKUX BEITUYUH, HAXOIUTh ()OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI (HU3UYECKYyI0 BEIUYMHY C JPYTHMH
BEJIMUMHAMH, CTPOUTh TpaduKd  H3YUYEHHBIX  3aBHCHMOCTEH
(U3UIECKUX BEITHMYHUH

1.5 XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MUYECKHE SIBJICHHUSI M MPOLECCHI,
UCIOJIb3Ys. HW3YYEHHBbIE 3aKOHBbl, NPH OTOM [aBaTh CJIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCcKoe
BBIPAKEHUE

1.6 OOBSACHATH (PU3UYECKHE TMPOIIECChl M CBOMCTBA TN, B TOM YHUCIE
U B KOHTEKCTE CUTyalUl MPAaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBICHEHHE
U3 2—-3 JIOTMYECKUX IIaroB C MOMOIIBIO 2—3 H3YYEHHBIX CBOWCTBA
bu3MYecKuX SBICHUN, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 pemiath pacyeTHble 3a7aud (OMHUpAIOIIUEcs Ha cucteMy u3 2-3
ypaBHEHUI), WCIONB3ysl 3aKOHBI W  (OPMYJBI, CBSI3BIBAIOIIHEC
dbu3nYecKkue BETWYMHBI: HA OCHOBE aHalW3a YCJIOBUS 3a7a4d
3alUChIBaTh ~ KPAaTKO€  YCJIOBHUE,  BBISBISATH  HEJOCTAIOIINE
Wi U30BITOYHbIE JIaHHbIE, BBIOMpATh 3aKOHBI U  (OPMYIIBI,
HEOOXOJIMMBIE Il PEIIEeHUs, MPOBOJUTH pPACUYEThl M OLICHUBAThH
PEATMCTUYHOCTD MOJYUYEHHOTO 3HAY€HUS (PU3NYECKON BETUUHHBI




1.8

pacno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, UCTIONIb3YS OMMCAHNE UCCIICIOBAHUS, BBIICSATh
MPOBEPSIEMOE TPEJIIIOI0KEHUE, OLECHUBATh MPABWIBHOCTH TMOPSJIKA
MPOBEACHUSI HCCIIEIOBaHUS, JEJaTh BBIBOAbL, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OTIBITOB

1.9

OPOBOJUTH  OMNBITBI 1O HAOMIONEHUIO (PU3UYECKUX  SABJICHUI
WA PU3NYECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMPaTh YCTAHOBKY
13 N30BITOYHOTIO Habopa 00OPYIOBAHMS, ONTUCHIBATH X0/ ONbITA U €r0
pe3ynbTaThl, GOPMYyIUPOBATH BBIBOIBI

1.10

MPOBOJAUTh TMPU HEOOXOJAMMOCTH CEpPUI0 TMPSMBIX H3MEPEHHUI,
OTpesielisisi CpeaHee 3HaueHue HU3MepseMOod BeTuduHbl ((OKycHOE
paccTosiHMEe coOuparoleid JIMH3bI), 000CHOBBIBATH BHIOOp crocoda
U3MepeHus (M3MEPUTEIIBHOTO Mpubdopa)

1.11

IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH
C MCMOJIb30BAHUEM TPSMBIX U3MEPEHUI: TUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTAaTh
MOJIyYEHHON 3aBUCUMOCTH (DU3UYECKUMX BEJIUYMH B BHUJAE TaOJIMII
U TpaUKoB, JIeJaTh BIBOJBI IO PE3YJIbTaTaM MCCIIEOBAHUS

1.12

MPOBOJIUTh ~ KOCBEHHBIE  HM3MEpeHUs]  (PU3UYECKUX  BEJIIMYMH:
MJIAaHUPOBATh U3MEPEHUS, COOMPATH IKCIEPUMEHTAIBHYIO YCTAHOBKY
M BBINOJHATh W3MEPEHMS, Clenysd NPEII0KEHHOW WHCTPYKIHUH,
BBIUHCIISITh 3HAYEHHWE BEJIWYMHBI W AHAIM3UPOBATH IMOJYUYEHHBIC
pe3yJbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnofaTh  MNpaBWiia TEXHUKH  O€30MacHOCTH Mpu  padore
C J1abopaTOPHBIM 000PYI0BAHUEM

1.14

pas3itdyaTb OCHOBHBLIC IIPU3HAKKW HM3YYCHHBLIX (1)I/I3I/IIICCKI/IX MO)IGJIGI‘/JIZ
MaTcpualibHasd TOYKa, a0COIIOTHO TBEPAOC TCIIO, TOYECYHBINM UCTOYHUK
CBCTA, Jy4, TOHKAasdA JMH3a, INIaHCTapHad MOJACJIb aTOMad, HYKJIOHHAasA
MOJCJIb aTOMHOTO AApa

1.15

XapaKkTepU30BaTh MPUHIUMBI JCHCTBUS M3yUYEHHBIX MPUOOpOB
U TEXHUYECKHX YCTPOMCTB C OMNOPOM HAa HMX ONHMCAHUSA, UCIOIb3YS
3HaHMS O CBOMCTBaX (PU3MYECKUX SBICHUHA UM HEOOXOIUMBIE
(u3nyecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl W CXEMATHYHBIC PHCYHKH HW3y4YCHHBIX
TEXHUYECKHUX YCTPOICTB, U3MEPUTEITBHBIX npuOOpoB
Y TEXHOJIOTHUYECKUX MPOIECCOB MPH PEUICHUU YUeOHO-TIPAKTHUECKUX
3aj1a4, ONTUYECKUE CXEMbI JUIsl TIOCTPOCHHUS N300paKEHUI B TUIOCKOM
3epKajie U coOMparoIiei JInH3e




1.17

OPUBOAUTH TIPUMEPBl (HAXOAUTh HMHPOPMALMIO O MpHUMEpax)
MPAKTHYECKOT0 UCTIOIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOMN
KU3HU [ o0ecrieueHns 6€30MacHOCTH MpH 00pallieHHH ¢ MprudopaMu
U TEXHUYECKUMMU  YCTPOMCTBAMH,  COXPAaHEHUS  3J0pPOBbA
U COOJIOAEHUS HOPM HKOJIOTMYECKOTO MOBEACHHS B OKpPYXKaroLIEh

cpene

1.18

OCYIIECTBIIATh TOUCK WH(pOpMAIUU (PU3NIECKOTO CONECPIKAHMSI B CETH
WNuTepHeTr, caMOCTOATENbHO (QOpMyIHpys TOWCKOBBIM  3ampoc,
HaXOAUTh NYTH  ONPEACICHUS  JOCTOBEPHOCTH  ITOJYyYEHHOU
uH(pOpMAIIMU HAa OCHOBE HMMEIONIUXCS 3HAHUM U JOTOJHUTEIbHBIX
VICTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JUTEPATYPY (U3HUECKOTO COJEpKaHUs, CIIPABOYHBIE
Marepuainbl, pecypchl cetu HWHTepHeT, BiaAeTh NpUEMaMU
KOHCHEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOpMAIIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co37aBaTh COOCTBEHHBbIE TMHUCHMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe MH(pOpPMAIUM U3 HECKOJbKUX HCTOYHUKOB (hU3UYECKOTO
COJIEp)KaHUs, MYyOJMYHO TPEJACTABISATh PE3YJbTAaThl MPOEKTHOU
WM WCCIIEOBATEIIbCKOW  JEATENBHOCTH, IIPU 3TOM T'PaMOTHO
WCIIOJIb30BATh N3YUCHHBIN MOHATUIHBIN aIllapaTr u3y4aeMoro paszieia
GU3MKKM U COMPOBOXKIATHh BBICTYIUICHHE MPE3CHTAIMEH C y4eToM
0COOCHHOCTEN ayIUTOPUM CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB U UCCIETOBAHUM (PU3NUECKUX
MIPOIIECCOB pacIpeAe/siTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUH
C TIOCTABJICHHBIMHM 3aJladaMHy, CJICAUTHh 34 BBINOJHEHHEM ILIaHA
NEeWCTBUH M KOPPEKTUPOBATh €T0, aJICKBATHO OIICHMBATH COOCTBEHHBIM
BKJaJ B JAEATEIBHOCTh TPYMIbI, BBICTPAUBATH KOMMYHUKATHUBHOE

B3aMMO/ICHCTBUE, TPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(INKTHI

IIpoBepsieMble 3JIeMEHTBI COACPKAHUS

Kon Kon [IpoBepsieMble AIEMEHTBI CONEPIKAHNS
paszena | DJIEMEHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanunueckoe BrxeHue. MartepuanbHas Touka. Cucrema
oTcyera




8.2

OTHOCUTENILHOCTh MEXaHUYCCKOTO JABHIKCHU S

8.3 PaBHOMEpHOE MPSMOIMHEIHOE TBUKEHUE

8.4 HepaBHomepHoe mpsiMonuHeliHoe JABWxkeHHe. CpemaHss
U MIHOBEHHAs CKOpPOCTb Tejla MpU HEPAaBHOMEPHOM
JIBUYKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE IBUKECHUE

8.6 CBob6oanoe naaenue. OnbiTel ["anumnes

8.7 PaBHOMepHOE aBMMX)EHUE 0 OKpyx)HOCTU. [lepuos u yactora
oOpareHus. Jluneiinas u yToBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHA

8.9 Bropoii 3akor HeroToHa

8.10 Tpernii 3akon HeroToHA

8.11 [TpyuHIMT Cynepno3uuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cwuna TpeHUs: CHIa TPEHUS CKOJIBKEHHMSI, CUJIa TPSHUS TTOKOSI,
JPYTHE BUIBI TPCHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOIHOTO MaJICHU

8.15 JBmxenune miuaner Bokpyr Connma. IlepBas kocMmuueckas
ckopocTh. HeBecoOMOCTh 1 meperpy3ku

8.16 PaBHOBecue maTepuasibHONW TOUYKH. AOCONIOTHO TBEPAOE
TEJO

8.17 PaBHOBecne TBepmoro Tema C  3aKPEIUIEHHOW  OCBIO
BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTn

8.18 Nmnynbsce Tena. 3menenne umiynbsca. MImyibe CHitbt

8.19 3aKOH COXpaHEHUsI UMITYJIbCca

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexannueckas paboTa 1 MOIIHOCTh

8.22 Pabota cun Tspkectu, ynpyroctd, TpeHus. CBs3b SHEPrHH
U paboOThI

8.23 IToreHumanpHast 3HEPrys TENa, HOJHATOrO HAJl IOBEPXHOCTHIO

3emitn




8.24

HOTGHHI/IaJIBHaH OHCPIUA CcXKaTou IMPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUN

8.26

3aKoH COXpaHCHUA MEXaHUYECKOM OHCPIUHU

8.27

[IpakTrueckue padOTHI:

Omnpenenenue CpeaHE CKOPOCTH CKOJNBKEHHUs Opycka
WJIM JIBYDKCHHMSI IIIapUKa 110 HAKJIOHHOM TIOCKOCTH.
OnpeneneHue YCKOPCHHsI Tella TPU PaBHOYCKOPEHHOM
JBKEHUH 10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHHU

OpyU  PAaBHOYCKOPEHHOM  JIBIDKEHHHM  0€3  HadajJbHOU
CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM TPH  PABHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aIbHOW CKOPOCTH ITyTH OTHOCSITCSI KaK PSIJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH
BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CHJIbI HOPMAJIBHOTO JIABJICHUSI.

Onpeneneaue Kod3QPUIIMEHTA TPSHUS CKOJIbKEHHUS.
Ornpenenenue )KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHHUS TPH PABHOMEPHOM
JIBMKEHUU TeJa MO0 TOPU30HTATILHOM MTOBEPXHOCTH.
Onpenenenue pabOThl CWJIBI YIPYTOCTH TMPU TMOIBEME
rpy3a C HCIOJIb30BAHUEM HEMOJBMYXHOTO W TOJBHKHOTO
0JI0KOB

8.28

dusuueckue SBICHUS B npupoac: IMPHUIIMBbBI W OTJIMBEIL,
ABHKCHHC IIJIAHCT Conneunon CUCTCMBbI, PCAKTHUBHOC
JABHIJKCHUC KMBBIX OPIraHHU3MOB

8.29

TexHuueckue YCTpPOWCTBA: CIUJIOMETD, JaTYUKHA
IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHMA U BOJIHBI

9.1 Konebarensnoe paBmwkenne. OCHOBHBIE XapaKTEPUCTUKHU
KoJieOaHuM: Mepro, 4acToTa, aMILUIUTY/Ia

9.2 MareMaTtnyeckuii U MpYy>KUHHBIN MasaTHUKU. [IpeBpaiieHue
SHEPTUH NPHU KOJIeOATETHHOM BUKEHUH

9.3 3aryxatome KkosebaHus. BbIHyXIeHHbIE — KOJIeOaHMS.

Pe3onanc




9.4

Mexannyeckue BOJHBI. CBOWCTBA MEXaHWYCCKHUX BOJIH.
[IpononpHBIE ¥ TIONMEpPEYHbIC BOJIHBL. J[JTMHA  BOJIHBI
U CKOPOCTh €€ pacmhpocTpaHeHHs. MeXaHWYECKHUE BOJIHBI
B TBEPJIOM TeJIe, CEHCMUICCKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpa3Byk u yiabTpa3Byk

9.7 [IpakTryeckue paboThI:
Onpenenenue  4acToThl W T[epuoAa  KoJieOaHHIA
MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenue 4acTOThl U Ieproia KoJieOaHUil MpYyKUHHOTO
MasiTHUKA
HccnenoBanue  3aBUCHUMOCTM  Hepuojia  KoyieOaHHi
HOJIBEIIEHHOTO K HUTH I'Ppy3a OT JJIMHBI HUTH.
HccnenoBanue  3aBUCUMOCTH — Mepuoja  KoyieOaHMit
MPYXKHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuoa Kosie0aHui
rpy3a, TIOJBEHNICHHOIO K HHUTH, OT Macchl TIpy3a
M J)KECTKOCTH MPY>KUHBL. 3Mepenne ycKopeHusi CBOOOIHOTO
najieHus

9.8 duznyueckue SBICHUS B MPUPOAE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHHE, CEWCMUYECKHWE  BOJHBI,
IlyHaMH, 3XO

9.9 Texnuueckue  ycTpoicTBa:  HXOJOT,  HCIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEKTPOMarHuTHOE TOJIe. DJIEKTPOMArHWTHBIC BOJHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [IIxana 3IeKTPOMAarHUTHBIX BOJIH

10.3 OnekTpoMaruuTHas npupoja ceta. CKOpPOCTh  CBeTa.
BousiHOBBIE CBONICTBA CBETA

10.4 [TpakTuueckue paboOTHI:
N3ydyeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOMIBLHOTO TenedoHa

10.5 duznyeckue SBICHUS B MPUPOE: OHMOJIOTHUECKOE AeCTBHE

BUJIUMOTO,  yJIbTPA(QHUOJIETOBOTO U  PEHTI€HOBCKOIO
V3JTy4YECHUN




10.6 Texauueckue yCTpOWCTBA: HCIIOJIb30BaHUE

AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA

11.1 JlyueBast mojienb cBera. ICTOUHUKHN cBeTa

11.2 [IpssmonurHeHOE pacnpOCTPAHEHHUE CBETA

11.3 Otpaxkenue cera. [1mockoe 3epkano. 3akoH OTpakKeHUsI CBETa

11.4 [Ipenomnenue cBera. 3akoH mnpenomieHus cseta. [lomHoe
BHYTPCHHEE OTPAKCHUE CBETA

11.5 JInnza. Xop mydeit B TMH3E

11.6 OnTtuyeckas  cuctemMa  (oroammapata,  MHUKpPOCKOIIA
1 TeJIeCKOoma

11.7 I'maz  kak  omnThYeckass  CHUCTEMa. biuzopykocTh
U JaJIbHO30PKOCTh

11.8 Paznoxxenne Oemoro cBera B crnekrp. OmnbiTel HberoTOHA.
CrnoxeHue CrieKTpalbHbIX 11BETOB. [{ucnepcus cera

11.9 [IpakTuueckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH yIJla OTPAXEHUSI CBETOBOTO
Jdy4a OT yrjia majeHusl.
N3yuenne  xapakTepUCTHUK  HM300paKeHUs  MpeaMeTa
B TJIOCKOM 3€pKaJie.
WccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMIICHUSI CBETOBOTO
Jy4a OT yrjia maJeHusl Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyuenne n300pa’keHUI ¢ TOMOIIBIO COOMPAFOIICH JTHMH3HI.
Omnpenenenue (POKYCHOTO PAaCCTOSHUS M ONTHYCCKON CHIIBI
coOMparoIIeHt JTUH3HI.
OMBITHI TTO PA3IOKEHUIO OEIIOTO CBETA B CIIEKTP.
OmbITEl 10  BOCHPUATHIO I[BETA TIPEIMETOB TIPH  HX
HAOJTFOICHUH Yepe3 1BETOBBIE (DUIIbTPHI

11.10 dusnyeckue ABIeHUs B mpupoe: 3aTMeHus CoiHia u JIyHsl,
I[BETa TeJ, ONTHUYECKHE sBJieHHus B atMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHu4eckue yCcTpoMCTBa: OYKH, MEPHUCKOI, (oToarmapar,
ONTHUYECKUE CBETOBO/IbI

12 KBAHTOBbBIE ABJIEHU A

12.1 OneiTel Pezepdopaa u nnanerapHas Mojaenb atroma. Mojienb

aroma bopa




12.2

HcenyckaHne © momionieHuWe cBeTra aroMoM. KBaHTEHL
JInHenyaTtsle CIIEKTPHI

12.3

PanuoaktuBHOCTh. ANb(a-, 6eTa- U ramMMa-u3IydeHUs

12.4

Ctpoenue aroMHoro sijipa. HykioHHas Mozeinb aTOMHOTO
sapa. U30Torbl

12.5

PannoaktuBHbie mpeBpamieHus. llepuoxg mosypacmnana
ATOMHBIX SiIep

12.6

SAnepuble  peakuuu. 3aKOHBI COXPAHEHHUSA  3apsAOBOTO
Y MacCOBOT'0O YHCEI

12.7

QHGPFI/I}I CBA3H aTOMHBIX AICP. CBs13b MacChl 9HCPIUH

12.8

Peakuuu cunte3a u geneHust sgep. VCTOuHUKM 3HEpruu
CouHIIa ¥ 3Be3]

12.9

SAnepnas sHepreTuka. JleMcTBHE PaAUOAKTUBHBIX U3TyYCHHM
Ha KUBBIE OPTAHU3MBI

12.10

[IpakTuueckue pabOTHI:

HabGmronenne  CIUIOMIHBIX HW  JIMHEWYAaTBHIX  CIEKTPOB
U3ITyUYeHUSI.

HccnenoBaHnue TpPEKOB: HW3MEPEHHE OSHEPruu  YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTOorpadusim).

N3mepenue paanoakTUBHOTO (pOHA

12.11

@dusnueckue  SBJICHUS B IPUPOAE:  E€CTECTBEHHBIU
pPaAMOaKTUBHBIA (POH, KOCMUYECKHE JTyYd, PaJMOAKTUBHOE
U3JIyYEHUE MIPUPOAHBIX MHHEPAJIOB, NEUCTBUE
PaIMOaKTUBHBIX U3TyYEHUN HA OPTaHU3M YEJI0BEKa

12.12

TexHU4eCcKne yCTpONCTBA: CIIEKTPOCKOI, UHAWBUYaJIbHBIN
I03UMETp, Kamepa BunbscoHa




NEPEYEHDb (KOJUPUKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbIX TPEFOBAHUU K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHMS U DJIEMEHTOB COJAEPKAHUSA 1O ®U3UKE

Jl7is TpoBeeHHsT OCHOBHOTO TOCYJApCTBEHHOTO dJK3aMeHa 1Mo (u3uke (manee —
OI'D no ¢usuke) ucnoab3yeTcs nepedeHb (KoAupUKaTop) NpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO OOIIETO
00pa30BaHus U IIEMEHTOB COJICPIKAHMS.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBaAHUA K pPe3yJbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPAMMBbI OCHOBHOI0 00111er0 00pa3oBaHUsA

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0
IIPOBEPSIEMOI0 YPOBHS OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOBaHUs OCHOBHOTO 00111ero oopazoanusi Ha ocHoBe PI'OC
1 [Tonnmanue ponu PU3MKU B HAYYHON KapTUHE MUPA;

c(hOpMUPOBAHHOCTh 0A30BBIX MPECTABICHUIN O 3aKOHOMEPHOU CBSI3U
Y TI03HABACMOCTH SBJICHUH TTPUPOJIBI, O POJIA SKCIIEPUMEHTA B (DU3HUKE,
0 CUCTEeMOO00Opa3yIolel poiau PU3NKY B Pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOJIONNH (PU3NIECKUX 3HAHUN U UX POJIH
B IICJIOCTHOW €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIAJIE
POCCHIMCKUX W 3apyOEKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpA, Pa3BUTHE TEXHUKHU
Y TEXHOJIOTUI

2 3HaHUs O BUAAX Marepuu (BEIIECTBO U TOJE), O ABHKEHUH Kak
croco0e CyliecTBOBaHUSI MaTEPUH, 00 aTOMHO-MOJIEKYJIIPHOM TeOpHUH
CTPOCHHSI BEIIECTBA, O (U3MUECKOW CYIIHOCTU SIBJICHUN TPUPOJIBI
(MEXaHUYECKUX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3INyaTh SBJICHUS IO ONHUCAHUIO MX XAPAaKTEPHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe
SIBJICHUE;

yYMEHHUE pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SBIICHUM
B OKpY’XKalollleM MHpE, BBbIAENsAS HX CYILIECTBEHHBbIE CBOWMCTBA
(mpu3HaKM)

3 Bilanenne ocHOBaMM NOHATUHWHOIO arapara U CUMBOJIUYECKOTO
A3bIKa (DU3UKU U MCIIOJIB30BAHUE UX Ul PEILICHUS yYeOHbIX 3a/1a4;
YMEHHE XapaKTepHu30BaTh CBOICTBa Tell, (U3NYECKUE SIBICHMUS
U TPOLECCHl, UCHOIB3Yys (yHAAMEHTaIbHbIE M SMIUPUUYECKHUE
3aKOHBI




YMeHue onuchiBaTh U3y4YeHHBIE CBOMCTBA Te U (PU3UYECKUE SBICHUS,
UCIIONb3YS (PU3NUECKUE BEIIMUUHBI

Brmagenue oOCHOBaMM METOJOB HAyYHOTO IIO3HAHUSA C Yy4YETOM
co0uroIeHUs TipaBUil 0€30IIaCHOTO TPyAa:

HaOmoieHNe (U3NYECKUX SBICHUH: YMEHHE CaMOCTOSTEIbHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U3 JaHHOro Habopa
00OpyAOBaHMsI IO MHCTPYKIIMH, OMKUCHIBATh XOJ ONBITA U 3allMCHIBATh
€ro pe3yJbTaThl, (POPMYJIUPOBATH BHIBOJIBI;

IIPOBEJIEHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEITUUHH:
YMEHHE IUIAaHUPOBATH W3MEPEHHs, CaMOCTOSTEIIbHO COOMpATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY 110 HHCTPYKIUHU, BBIYUCIATH
3HAYEHUE BEJIMYMHBI W aAHAJIU3UPOBATH IIOJYYEHHBIE pPE3YJIbTaThI
C YYETOM 33JaHHOM MMOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECJOKHBIX  SKCIEPUMEHTAIBHBIX  MCCIIEIOBAHMIA;
CaMOCTOSITENILHO ~ COOMpaTh  JKCIEPUMEHTAIBHYI0  YCTaHOBKY
U TPOBOJUTH HCCIEAOBAaHUE 1O HWHCTPYKUUH, IPEACTABIATH
MOJIyYEHHbBIE 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUJAE TaOJIMII
U TpapuKOB, YYHUTHIBATh MOTPEIIHOCTH, J€JaThb BBIBOJABI IO
pe3yabTaTaM UCCIEI0BaHUS

[lonumMaHue  XapakTepHbIX  CBOMCTB  (DU3MYECKUX  MOJENen
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPAOE TEIO0, MOJEIU CTPOCHHUS
ra3oB, JKHUIKOCTEH M TBEPABIX TEN, IUIAHETapHas MOJENbh aToMa,
HYKJIOHHasi MOJIelb aTOMHOTO SApa) W YMEHHE MPHUMEHITh UX
JUTsl OOBSICHEHUST (PU3NYECKUX TIPOLIECCOB

YMeHne oObACHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM
YUCIE€ M B KOHTEKCTE€ CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH MPUUYUHHO-CIIE/ICTBEHHBIE CBS3U
U CTPOUTH OOBACHEHHE C OTIOPOW Ha M3YUYEHHBIE CBOMCTBA (PU3NYECKUX
ABJICHUH, (DU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIETTU

YMeHue pemarb pacyeTHble 3amauu (Ha 0Oaze 2—3 ypaBHEHH),
UCIOJIb3YS 3aKOHbI U (QOpPMYyJibl, CBSI3bIBAIOIIME (PU3UYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alKChIBATh KpPATKOE YCJIOBHE 3a/JauH,
BBIIBJISITh HEJOCTAIOIIME JaHHbIC, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HEOOXOAMMBIE JIJIsI €€ PelIeHUs, UCTIOIb30BaTh CIIPABOYHBIEC JaHHbIE,
IPOBOJUTh PacueTbl M OLEHUBATh PEATUCTUYHOCTb IOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEIMUYUHBI, YMEHHUE OINPEAEIATh Pa3MEPHOCTh
bu3znyecKoil BENUYNHBI, TOJYUYECHHON NPU PEIICHUH 3aa4u

YMeHue XapakTepu3oBaTh NPUHLMUIIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM uHCJ€ OBITOBBIX MPHUOOPOB, U MPOMBIIIJICHHBIX




TEXHOJIOTUYECKUX IIPOLIECCOB 110 UX OIMCAHMIO, UCIOJb3Yys 3HAHUSA
O CBOMCTBax (U3NYECKUX SBICHUM M HEOOXOIUMBbIC (U3HUECKUE
3aKOHOMEPHOCTHU

10

YMeHue  ucCnoiap30BaTh 3HAHUA O  (DU3MUECKUX  SBJICHUAX
B TOBCEAHEBHOM JKM3HM i1  oOecmedeHus  Oe30MacHOCTH
npu oO0pameHuu ¢ OBITOBBIMH NPUOOpaMU M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAaHEHHs 3J0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO0 TOBEACHHUS B OKpYJKAIOLIEH cpeae; MNOHWMaHue
HEOOXOJIMMOCTH TPUMEHEHUSI JOCTIKEHHM (DU3HKUM U TEXHOJIOTUN
JUISl pallMOHAIBHOTO TPUPOONOIb30BAHUS

11

OneIT noucka, NpeoOpa3oBaHUs MU MNPEACTABICHUS HHPOpMaLUU
($u3NYeCKoro CoJep)KaHusl C HCHOJb30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;

YMEHUE OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHOW HH(MOpMAIUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JOMOJIHUTEIbHBIX UCTOYHUKOB;
YMEHHE UCIOJIB30BaTh MPH BBHIOJIHEHUU YUEOHBIX 3aJaHUi HAy4yHO-
HOMYJISPHYIO JIUTEPATYpPy (U3NYECKOTO COJECpKaHUs, CIPaBOUYHBIE
MaTepHalibl, pecypcbl ceTd HTepHeT;

BJIaJicHHEe 0a30BbIMM HaBBIKAMU MpeoOpa3zoBaHusl HHGPOPMALMU
M3 OJHOM 3HAKOBOW CHCTEMBI B JpPYIyK; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(GOpPMaLIMU U3 HECKOJIBKUX UCTOYHHUKOB

IlepedeHb 3J1eMEHTOB cofep:kaHus, NpoBepsieMbIX HA OI'D o pusuke

Kon [IpoBepsieMbll DJIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHUA
1.1 Mexanunueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema oOTcyera.
OTHOCUTENBHOCTD JIBUKEHHUS
1.2 | PaBHOMepHOe U HepaBHOMEepHOe JBIkeHue. CpenHss ckopocts. Dopmyna
JUISl BBIYACIIEHUSI CPETHEW CKOPOCTH:
S
t
1.3 | PaBHOMepHOE NPSIMOJIMHENHOE IBM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Teja
OT BPEMEHU B CITy4ae paBHOMEPHOTO MPSMOJIUHEWHOTO IBUKEHUS:
X(t) = Xo + Wkt.




I'padukn 3aBUCUMOCTH OT BPEMEHM Ui MPOEKIMH CKOPOCTHU, MPOEKIUU
IIEPEMEILICHNS, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBWKCHUHU

1.4 | 3aBUCUMOCTb KOOPJMHATHI TeJla OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO

MPSIMOJIMHEWHOTO JIBHYKCHUS :
t2
X(t) =X, +v,t+a, -—.
2
DopMyITBI A POCKITUN TIEPEMEIICHUS, TTPOSKITMN CKOPOCTH M TIPOSKIIHH
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JIBUKCHUU:
t2

SX(t):VOX ‘t+a, '?’
v, () =v,, +a, -t
ax(t) = const,
Va? — Vi = 22,8 x
['padyiku 3aBUCHMOCTH OT BPEMEHHM JIA MPOEKIIMHU yCKOPEHHSI, TPOCKIINH
CKOPOCTH, TPOEKIIMH TEePEMEIEHHUs, KOOPJIMHATHI MPU PABHOYCKOPEHHOM
TPSIMOJIMHEHHOM JIBUKCHUHU

1.5 Cpobonnoe nagenue. Gopmyibl, OMKUCHIBAIOIIME CBOOOIHOE TAJIEHUE Tea
M0 BEPTUKAJH (JIBIXKEHHE TEJIa BHU3 WU BBEPX OTHOCUTEIHLHO MOBEPXHOCTH
3emumn). ['padmku 3aBHCHMOCTH OT BPEMEHH ISl MPOCKIINU yCKOPEHWSI,
MPOCKIIMM CKOPOCTH W KOOPAWHATHI TIPH CBOOOAHOM TMAJCHUM Teja
10 BEPTUKAIIN

1.6 | CkopocTh paBHOMEPHOTO NBID)KCHHS Tela MO OKPY>KHOCTH. Hampamienwue

CKOPOCTH.
dopmyna a1 BEIYUCIACHUS CKOPOCTH Yepe3 paguyc OKPY>KHOCTH M TIEPHO/T
oOpaleHus:

2t R
V = —
T

[lenTpocTpemuTensHOE ycKopeHue. HampaBieHne 1eHTpOCTPEMHUTENEHOTO
yckopeHusi. @opmyiia AJis BEIUMCICHUSI YCKOPEHMUS:

Ay = —.
R

®dopmyiia, CBSI3bIBAIOLIAs IEPUOJ] U YACTOTY OOpAILICHHUS:




1
T

V=

17 Macca. [InmoTHOCTB BemecTBa. @opmMyra AJis BEIYUCICHUS TIJIOTHOCTHU:
~m

- P= v

1.8 Cuna — BexkTopHas puznueckas BeauunHa. CloxKeHUe CHUIl

1.9 SIBnenue unepuuu. Ilepsoiit 3akoH HeroTOHA

1.10 | Bropoii 3akon HeroToHa:

F=m-a.

CoHamnpaBlIeHHOCTb BEKTOpa YCKOPEHHUsI Tella U BEKTOpa  CHIIBI,
JICUCTBYIOIIECH HA TEJIO

1.11 | BzaumogeiictBue Ten. Tperuit 3akon HeioroHa:
|_2 _
-1 = E—)Z
1.12 | Tpenue mokos u TpeHUE CKOJbxkeHUs. DopMyna JJisi BHIYUCICHHS MOJYJIS
CHJIBI TPEHUS CKOJIbKCHUS
FTp = l'l . N
1.13 | dedbopmarus Tena. Ympyrue u Heynpyrue achopmanuu. 3aKOH YIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TATOTeHHE. 3aKOH BCEMUPHOTO TSITOTEHUS:
1
F=G- TZ
Cuna TsKecTH. Y CKOpEeHHEe CBOOOTHOTO TafCHUSI.
dopmyna I BBIYUCICHUS CUIIBI TSHKECTH BOIHM3U TTOBEPXHOCTH 3EMITH:
F=mg.
Jlsmwxenne tutaner Bokpyr Comnma. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u nieperpysku
1.15 | Ummynbc Tena — BeKTOpHasl pu3udecKas BeJIMUMHA.

p=my

HMItysibC CHCTEMBI TEIL.

N3menenne nmnyibca. IMImynbsce cumbl




1.16 -

3aKoH COXpAaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCJI:

p =m,v, + m,v, = const.

PeaxtuBHOE nBUXEHIE

1.17

Mexanudeckast padborta. @opmyiia sl BBIUUCIEHUSI paOOThI CHIIBI:

A = Fscosa.

Mexanngyeckass MOIIIHOCTE:

N=2
t

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'H:.
q)OpMYHa JJI BBIYHMCIICHU L KHUHETUYECKOMN OHCPIUHU:

mv?
Ex = —.

Teopema 0 KHHETUYECKON SHEPTHUU.

cDOpMYJ'Ia JJIAA BBIYHUCIICHUA HOTGHHHEUIBHOﬁ OHCPIUHU TCJa, IMOJHATOIO Haxd

3emien:

E, = mgh

1.19

MexaHn4eckast SHEpTrus:

E = Ex+E,.

3aKOH COXpaHEHHs MEXaHW4eckoll »sHeprun. Popmyna s
COXPAHEHUS MEXaHUUYECKON SHEPTUU B OTCYTCTBUE CUJI TPEHUS:

3aKOHa

E = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUHN NPY HATMYNU CUJIBI TPEHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prruar. MoMeHT CHIIBIL;

M = Fl.

YcnoBue paBHOBECHS phlyara:

M1+ M2+ ...=0.

[ToaBr>XHBINA M HETTOABUKHBIA OJIOKH.

— htonesnas

KIIJI npoCThIX MEXaHU3MOB, 1= R

3aTpadycHHas1




1.21

JlaBiieHue TBEpIoOro Tela.
dopmyna A1 BBIYMCIICHUS JABICHUS TBEPAOTO TEa:

p:E
S.

JlaBnenwue raza. ATMoc(hepHoOe TaBICHHE.
['unpocratnueckoe JaBIeHUE BHYTPU KUIAKOCTH.
dopmyna Uit BBIYUCICHUS JaBICHUS] BHYTPH KUIKOCTH:

P = pgh+ Par

1.22 |3akon [lackams. ['mapaBmuyeckuii mpecc

1.23 |3akon Apxumena. dopmymna ans omnpeneieHHs] BBHITAIKUBAIOIICH CHIIHI,
JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B )KUIKOCTh WJIHU Ta3:
FApx_ = ng
VYcnosue miaBanus Tena. [lnaBanue cy10B M BO3yXOIUIABaHUE

1.24 | Mexannyeckue KoJieOaHHWsS. AMIUIMTYIa, MEPUOJ W 4YacTOTa KOJCOAHHM.
dopmyia, CBsI3bIBAOIIAS YACTOTY U MEPHOA KojeOanmit: V = T

1.25 |Marematnyeckuii ¥ TPYXUHHBIA MasTHUKH. [IpeBparenne »HeEpruu
IpU KOJIEOATEIbHOM JIBUKEHUU

1.26 |3aryxaromue KojaeOanus. BeiHyKaeHHBIC KoeOaHus. Pesonanc

1.27 | Mexanudeckue BoyHBL [IpogonbHbIe U MOTIepedHbIe BOIHBL. [[rHa BOTHBI
U CKOPOCTh PACHpPOCTPAHEHUS BOJIHBI:
A=v-T

1.28 | 3Byk. I'poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHre 3ByKOBOW BOJIHBI HA TPAHUIIE
nByx cpea. UHpa3Byk U yIbTpa3Byk

1.29 |IlpakTtuueckue paboThl

N3mepenue cpenHeil IIOTHOCTH BEUIECTBA; APXUMENOBOM CUIIBL; JKECTKOCTH
NPY>KUHBI; KO3PPUIIUEHTA TPEHUS CKOJIBKEHUS; pa0OThI CUIIbI TPEHHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTHU IBMXKEHUS OpyCKa 10 HAKIOHHOM MJIOCKOCTH;
yCKOpeHUsi OpycKa NpU JIBWKEHUHM MO HAKJIOHHON IUIOCKOCTH; YacTOTHI
U Tmepuoaa KojeObaHWH MaTEeMaTHMYECKOTO MasiTHUKA; 4acTOThl M MEepHoja
KOJIe0aHU MPYXKUHHOTO MAasTHUKA; MOMEHTa CHUJIbl, JEWCTBYIOLIETO
Ha pblyar; paboThl CUJIBl YNPYTOCTU MPHU TMOABEME Tpy3a C MOMOIUIBIO
HEMOJBIKHOTO 0JI0OKa; paboThl CUJIBI YNPYroCTH MpU TOAbEME TIpy3a
C TIOMOIIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHIIBI OT 00beMa MOTPyKEHHOU




YacTH Tejla U OT IJIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTHU BBHITAJIKMBAIOIIEH
CUJIbl OT MAacChl Te€la; CUJIbI TPEHUSI CKOJIBKEHHUS OT CHUJIbI HOPMaJIbHOTO
JABJICHUST W OT pOJia MOBEPXHOCTH; CWJIbl YNPYrOCTH, BO3HUKAIOLIEH
B TIPY)KWHE, OT CTENEeHU AedopMaluy MPYKUHBI; YCKOPEHUS OpycKa OT yria
HAKJIOHA HampapJsoNIei; mnepuoja (YacTOThl) KOJEOAHUNW HUTSHOTO
MasTHUKA OT JJWHBI HUTH; MEpHOJa KoJeOaHWM MPY>KUHHOTO MasTHHUKA
OT MAacchl Tpy3a M KECTKOCTU NPYXKUHBI, UCCIEIOBAaHUE HE3aBHUCHUMOCTU
neproja KoueOaHnii HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka ycloBUs paBHOBECHS phluara

1.30

duznyeckue SBJICHUS B [mpupoac: MpUMCPbl ABHKCHHA C PA3JIMNYHBIMH
CKOpOCTsIMHU B )KUBOM U HEKHBOU Impuponc, IIGﬁCTBHG CUJIBI TPCHHUA
B IIpUpOAC U TCXHHUKC, IMPHUIIMBbI U OTJIMUBLI, IBUXCHHUC ITJIAHCT ConHeunou
CUCTCMBI, PCAKTHBHOC JABH)KCHHC JKHBBIX OPI'aHUM3MOB, pblHalrd B TCIIC
YCJIOBCKA, BIIMSIHHUC aTMOC(bepHOFO JaBJICHUS Ha YKMBOU OpraHusM, IIJIaBaHUC
pBI6, BOCIIPHUATHUC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHUC, CEHCMHYECKHE
BOJIHBI, IYHaMH, 3XO

1.31

TexHuueckne yCcTpOWCTBA: CIHUIAOMETP, NATYUKHU TOJOKEHHUS, PACCTOSHUS
U YCKOPEHHS, AUHAMOMETp, TMOIIIMITHUKH, PAKEThl, pblYar, MOJBMXHBIN
¥ HETOJBIKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, IMPOCTHIC MEXaHU3MBI
B ObITy, cooOmiaromuecss COCyAbl, YCTPOMCTBO  BOAOINPOBO/A,
TUAPABIMYECKAA TPECC, MAHOMETP, OapoMeTp, BBICOTOMEp, IMOPIITHEBOU
HAcCOC, apeoMeTp, DOXOJOT, WCIOJb30BAHUE YIbTpa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJAPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BelecTBa. Mojenu TBEpIOTo, JKUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTBa. Kpucramumueckne u amopdHbIe TeIa

2.2

JIBmkenne dyacTui] BemecTBa. CBs3b CKOPOCTH JBWIKCHHUS YaCTHIY
c Temrnepatypoii. bpoyHoBckoe nBmxkenue, muddysus

2.3

CmauuBaHue U KalmNJUIAPHBIC ABJICHUA

2.4

TeruioBoe paciiMpeHre U CKaTHUE

2.5

TeruioBoe paBHOBECHE

2.6

BuyTpennss sneprus. Pabota u teronepenadya Kak cnocoObl U3MEHEHHS
BHYTPEHHEN dHEPrUU

2.7

BI/I,Z[BI TCIIonepeaadmn: TCIIOMpPOBOJHOCTb, KOHBCKIUSA, U3JIYUCHUC

2.8

HarpeBaHHe H OXJIaXIACHHUC TCII. KonnyecTBO TEMIOTHI. VY nenvHas
TCIINIIOCMKOCTD:




Q =cm(tz - t1)

2.9 | 3aKkoH COXpaHEHHMs YHEPruu B TEIUIOBBIX Mpoleccax. Y paBHEHHUE TEIOBOTO
Oananca:
Q]_ + Q2 +..=0
2.10 | Hcnmapenue u koHmeHcanus. V3MeHeHne BHYTPEHHEH YHEPTUH B MPOIIECCE
UCIIapeHnss W KOHJeHcaluu. Kurenwe XUIKOCTH. YenbHas TEmioTa
napooOpa3oBaHUS:
L=
m
2.11 | BraxxHOCTH BO3IyXa
2.12 |IInaBmeHme w KpucTayumsanus. VI3MeHeHWe BHYTpEHHEW HHEPTHH
IIPY MJIABJIEHUU U KPUCTAJUIM3aUUU. Y AeNIbHAS TEIUIOTA IUIABJICHUS:
=2
m
2.13 | BuyTpeHHsis SHEprus CropaHusi TOIUTMBA. YAeNbHAs TEIJIOTa CrOpaHus
TOIUINBA:
q = —
m
2.14 | [Tpunuumsl paboTs! TerioBbix Asurarenei. KI1/] remmosoro asurarens
2.15 | IIpakTudeckue pabOThI
W3mepeHne  yAENbHOM  TEIUIOEMKOCTH  METAJUIMYECKOro  LUJIUHAPA;
KOJMYECTBA TEIUIOTHI, ITOJy4YEHHOIO BOJOM KOMHATHOM TeMIEpaTypbl
(GuKCHpOBaHHON Macchl, B KOTOPYIO ONYLIEH HarpeThlii LUJIUHJD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpEThIM LUIMHAPOM, MTOCIE OIyCKAHUS
€ro B BOJy KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTH BO3/1yXa;
yAEJbHOM TEIUIOTHI IJIABJICHUS JIbJA.
HccnenoBanre u3MeHeHUs] TEMIEPATYPbl BOIBI MIPU PA3NTHYHBIX YCIOBUSIX;
SBJICHUS TEIJIOOOMEHA MpPU CMEIIMBAHMM XOJOJHOM W Tropsyeil BOIbI;
npoliecca ucrapeHus
2.16 | duzuyeckue SABIEHUS B  OPHUPOJAE: TOBEPXHOCTHOE  HATSKEHUE
U KanWUISIpHbIE SBJICHUS B MPUPOAE, KPUCTAILIBI B MPUPOAE, U3IIyUYECHUE
ConHna, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera
2.17 | Texnuyeckue yCTpOMCTBAa: KamWUISIpbl, MPUMEPHl  UCIOJIb30BAHUS

KPHUCTAJUIOB, WUJIKOCTHBIA TEPMOMETP, JIATUYMK TEMIIEPATYpPbl, TEPMOC,




CUCTEMA OTOIUICHUA JOMOB, TUI'POMCTPHI, IICUXPOMCTp, IIapOBada Typ6HHa,
ABUTATCJIb BHYTPCHHETO CrOpaHust

OJIEKTPOMAI'HUTHBIE ABJIEHNW A

3.1

3JI€KTpPI3aHI/I5{ TCII. I[Ba BHAA SJICKTPUYICCKUX 3apsAa10B

3.2

B3aumonerictBue 3apsukeHHbIX Tell. 3akoH Kyona

3.3

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

3.4

Onektpuueckoe mnose. HampsokeHHOCTh 3nekTpudeckoro moss. [lpuHoun
CYNEPIIO3ULINU dJEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YpPOBHE)

3.5

Hocutenun »snekrpuyeckux 3apsaaoB. JleCTBUE 3JIEKTPUUYECKOTO IOJIS
Ha JIEKTpUUECcKHe 3apsiabl. [[pOBOJHUKH U TUAIEKTPUKH

3.6

[1OCTOSTHHBIN JJIEKTPUYECKHM TOK. JlelcTBUs 3neKkTpudyeckoro toka. Cuma
Toka. Hanpsixenue.

1=4
t

U:é
q

3.7

QHGKTpI/I‘-IeCKOG COIIPOTHUBJICHUC. Y nenbHOE QJIICKTPHUYCCKOC COIIPOTHUBIICHUC!

R=2l
S

3.8

3akoH Oma JJ1s1 y4acTKa SJIEKTPUIECKOU ST

R

3.9

[TocnenoBaTenbHOE COSTMHEHHUE TIPOBOTHUKORB:

=l U=U;1+U2 R=R1+Ra.
HapaHHeJIBHOC COCANMHCHHNEC ITPOBOJHHUKOB PABHOI'O COIIPOTHUBIICHUSA:

thzwn:h+uR=%z

CwmenianHbie COeIMHEHUS POBOIHUKOB

3.10

Pabora n MOIIHOCTB 3JICKTPHUYCCKOT'O TOKA.

A=U-1-tP=U-1

3.11

3akoH [[xoyns-Jlenua:

Q:|2'R‘t




3.12

OnbiT OpcTena. MarHuTHOE TOJI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUU
MAarHUTHOM MHAYKIAH

3.13 |MarautHoe moJyie MOCTOSIHHOTO MarHuTa. B3aummojeicTBHE MOCTOSIHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM

3.15 | Ompitel Dapanes. SBnenue snekTpoMarHuTHON nHAYyKIuuU. [IpaBuio Jlenna

3.16 | IIpaktuueckue paboOTHI
W3mepenne 5SIEKTPUYECKOTO COMPOTUBICHHS PE3UCTOPA; MOIIHOCTU
AIIEKTPUYECKOTO TOKA; paOOTHI AJIEKTPUUECKOTO TOKA.

HccrnenoBanre 3aBHCHUMOCTH CHIIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, JIaMIlOYKa), OT HAmpsHKEHUS Ha KOHIAX MPOBOJHHUKA;
3aBUCHMOCTH COTPOTHBIICHUS OT [JIMHBI TPOBOJHHUKA, IUIOMIATNA €ro
MIOTIEPEYHOTO CEYCHHUSI M YACIHHOTO COMPOTHBIICHHS.

[TpoBepka npaBuia JUTSE AIEKTPUUYECKOTO HaIPsKEHUS
IpU TOCJIEIOBATEIBHOM COEIWHEHUU TMPOBOJHUKOB; TPABUJIA JIJISI CHJIBI
AJIEKTPUYECKOTO TOKa TMpPH NapajyIeIbHOM COEJUHEHUU IPOBOJHUKOB
(pe3ucTopsl U JaMIOuKa)

3.17 | ®usuueckue SBICHUS B MPUPOJIC: DICKTPUUYECKUE SIBIICHUS B atMocdepe,
AJIEKTPUYECTBO KUBBIX OpPraHW3MOB, MAarHUTHOE TOJie 3eMJu, Ipeud
MOJIFOCOB, POJIb MAarHUTHOTO TIONIA JJIsSi JKU3HU Ha 3emiie, MOJIIPHOE
CUSTHUC

3.18 | Texuuueckue ycTpOWCTBA: IEKTPOCKOII, aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
CUETYMK DJIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPHOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, AIEKTPOMATHUT, BJIEKTPOJBUTATENH MOCTOSTHHOTO TOKa,
reHepaTop MOCTOSTHHOIO TOKa

3.19 | DnexrpomarautHeie BoHBI. [1Ikana 31eKTPOMAarHUTHBIX BOJTH

3.20 |JlyueBas mozensb cBeta. [IpsmonuHeliHOe pacpocTpaHEeHHE CBETa

3.21 |3axoH oTpaxkenus cera. [Imockoe 3epkano

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa

3.23 | lucnepcus cBeTa

3.24 |Jlunza. Xox nyuedr B juH3e. DOKYyCHOE paccTosiHUE JUH3bL. OnTHUdeckas
CHUJIA JIMH3BI:

D=1/F
3.25 |I'na3 kak ontuueckas cucrema. OnTuyeckue mpuoopsI




3.26

[TpakTrueckue paboOTbI

W3mepenne onTu4ecKkoi CHITbl COOMpPAroIIen IMH3bI; OKYCHOTO PaCCTOSTHHUS
cobuparomieil JUH3bI (MO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTa
U HW300paKeHWs, KOrja TpeIMeT paclojio)KeH B JBOWHOM (okyce),
MOKA3aTess MPEJOMIIEHUS CTEKJIA.

HccnenoBanue CBOMCTBA U300pa)K€HMsI, TMOJIYYEHHOTO C IOMOIBIO
cOOMparoLIeH JTUH3bI; U3MEHEHNUS (POKYCHOTO PACCTOSIHUA JIBYX CJIO’KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOTO Jiydya OT YIVla NaJeHUs
Ha TPaHULIE «BO3AYX — CTEKJIO»

3.27 | ®usnueckue sBieHus B npupone: 3arMeHus CosHua u JlyHbl, 1BeTa Ted,
ONTUYECKUE SIBJICHUS B aTMochepe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 | TexHudeckue YCTPONCTBAa: OYKH, MEPUCKOM, (poToammapaT, ONTHYECCKUE
CBETOBO/IbI

4 KBAHTOBbBIE ABJIEHW A

4.1 PanunoaktuBHOCTh. Aunbda-, Oerta-, ramma-usznydenus. Peakuuu anbda-
u Oera-pacmajaa

4.2 Omnwitel Pezepdopna mo paccesnuro anbda-dactuil. [lnanerapnas mopaens
aToma

4.3 | CocrtaB aromMHOTO sifipa. M30TOIBI

4.4 | Ilepuon nmosmypacnaaa aTOMHBIX siIep

4.5 | SlmepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO M MAaCCOBOTO UMCEN

4.6 ®duznyeckue SBICHUS B NPUPOJAE: €CTECTBEHHBIM pPaJMOAKTHBHBIA (HOH,
KOCMHUYECKHE Jy4YH, PaJUOaKTUBHOE H3IyuyeHHE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAIMOAKTUBHBIX N3ITyYECHUN Ha OPTaHU3M YeJIOBEKa

4.7 TexHUYeCcKne YCTPOMCTBA: CIEKTPOCKOIN, HWHAWBUIAYAIBHBIN JTO3UMETDP,

kKamepa BunbcoHa, simepHast sHepreTuka
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