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HHOACHUTEJBHASA 3AIIMCKA

PaGouas mnporpamma 10 (U3MKE OCHOBHOTO 001mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOoBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTenbHOI MIPOTrpaMMBbl OCHOBHOTO oO1ero oOpa3oBaHus,
NOPEJCTaBICHHBIX B  (peiepaibHOM  TOCYJapCTBEHHOM  00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTro obmero oOpazoBanus (Ilpuxaz MwuHucrepcrBa
npocBemienust Poccuiickoit ®@enepanuu Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHEHUH B (denepanbHbIi TOCYJapCTBEHHBINM 00pa30oBaTEeNbHBIN CTaHAAPT
OCHOBHOIO 00mero o0OpasoBaHusi’), (enepaibHOil pabouell MporpamMmmsl
yuebHoro npeameta «duszuka», OOIl OO0 u yuyedbHoro miana 'bOY rumuazuun
r. CpI3paHH, a TakKe Ha OCHOBE XapaKTEPHUCTHKHU IIAHUPYEMBIX PE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOTO Pa3BUTHsI, BOCIIUTAHUS U COIMATN3AIMN 00YyUYaIOIIUXCS,
MpEACTaBICHHBIX B pabouedt mnporpamme Bocrnutanus ['BOY rumHazum T.

ChI3paHu.
Copepskanue mporpamMmbl 1Mo (U3UKE HANpaBieHO Ha (POPMUPOBAHUE

€CTECTBEHHOHAYYHON TPaMOTHOCTU OOYYalOUIUXCS M OpPraHU3alfi0 U3YYCHUS
Gu3NKKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JINYHOCTHBIM U METaNpPEIMETHBIM Pe3ysibTaTaM OOy4YEHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3nke ycTaHaBIUBACT paclpeiesieHUe y4eOHOro MaTepuaia
1o rojaM o0ydeHus (1o Kjaccam), mpeajaracT TpUMEpPHYIO MOCIeA0BaATEIbHOCTD
M3yUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMUKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00YJArOIITIXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IETbI0 OKAa3aHUS METOAMYECKOU
MOMOIIM YYUTEII0 B CO3JJaHUU paboydeil mporpaMMbl 10 y4eOHOMY MPEAMETY.

®dusnka ABISIETCS CUCTEMOOOPA3YIONTUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOIbKY (PU3MUECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW © (PU3HIECKOU
reorpaduel, BHOCHT BKJaJd B ©CTECTBCHHOHAyYHYIO) KapTHHY MHUDa,
npeaocTaBisieT HaubOojee sCHbIe O00pa3lbl MPUMEHEHUS HaydyHOTO METoja
MO3HAHMS, TO €CTh CIIOCO0a MOJYyUYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a/lady (PU3MYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETo
oOpa3oBaHMsi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TpelrosiaraeT OBJIAJEHUE
CJIEYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYIO
TPAMOTHOCTB:



e Hay4YHO OOBACHSTH SIBICHUS;

e OLEHUBATH U IOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBATH  JaHHbIE HW  HCIOJb30BaThb  HAy4dHBIC
J0KAa3aTeNbCTBA JJIsl OJYYEHHSI BBIBOJIOB.

Lenn wu3yueHus ¢GU3UMKA HA YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHMs
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @expepanuu, peamu3yOMUX
OCHOBHBIE  00II€00pa30oBaTEIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pEHIEHUEM
Konnernn MunucrepcrBa npocsemiennst Poccuiickoin @enepanuu (poTOKOJ OT 3
nexadps 2019 r. Ne [1K4BH).

Lenu uzyvenus: puzuku:

e TMpUOOpETEHHWE HHTEepeca W CTPEMJICHUS OOYyYalolUXCS K HaydHOMY
U3YYEHUIO TPUPOIbI, PA3BUTHUE HUX MHTEUIEKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIE MMO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMsI MaTepUH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3HUKY;

e (opmHpoBaHHE MPEACTABICHUN O ponu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJOTHII;

e pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuiei
podheCCUOHAIBHOM e TEIbHOCTH, CBSI3aHHOW ¢ (DU3UKOM, MOATOTOBKA K
JayibHeNeMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TUX Lielied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

o0111ero o0pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a]a4.

e TMpUOOpEeTEeHHWE 3HAHUKM O JUCKPETHOM CTPOCHHMHM BELIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJCKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX;

e TMpuOOpeTeHNe YMEHHM OMHUCHIBATh U OOBSCHATH (DU3NUECKUE SBICHUS C
MCTIOJb30BaHUEM TOTYYCHHBIX 3HAHUI;

e OCBOGHME METOJOB pELICHUs NPOCTEHIINX Pacu€THBIX 3a1ad ¢
UCIIOJIb30BaHUEM (PU3MYECKUX MOJIEIe, TBOPYECKUX U MPaKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS U BBHITIOIHITH OTBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJbHBIE HCCIIENAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOThl ¢ MHPOpMaIUEH (PUINUECKOTO COACPIKAHMS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE MHPOPMALINH;



e 3HAKOMCTBO O cdepamu MPoPECCHOHAITBHON NIEITeTHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMU TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha wn3yuyenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILErO
oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
kiaacce — 102 gacoB (3 yaca B Hegemo), B 9 kmacce — 102 gaca (3 yaca B
HEJIEIO).

[Ipeasaraemplii B mporpaMMe no ¢Gpu3Mke MnepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENIbHBIA XapaKTep, yUUTEb JeIaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CucKa SKCIIEPUMEHTAIbHBIX 33JaHMi, MpeIaraéMblx B paMKax
OCHOBHOT'0 T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (PU3HUKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ poJib B IO3HAHMHN OKPYKAKOIIEr0o MHpPA.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenuyuHBL. M3Mepenune Qusuuecknx BenuuuH. Du3MYecKue
npubopsl. [lorpemnocts u3mepenuil. MexxayHapoHasi CHCTEMa €AMHHLL.

Kak ¢usuka u Jpyrue €cTeCTBEHHblE HAayKd H3Y4aroT MPUPOLY.
EcTecTBeHHOHAy4HBI METOJl TMO3HAaHUSA: HAOJIIOJIEHHWE, MOCTAHOBKA HAYYHOI'O
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO0 MOJIEIEH.

Jlemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBBIC, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBIICHHUSL.
2. @uznyeckue NpudOPHI U NPOILEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnvie pabomoul u onvimel.
1. OmnpeneneHre UEHBI ACICHHS IIKATbI U3MEPUTEILHOTO IpUOOpa.
2. H3mepeHue pacCTosIHUM.
3. Uzmepenue o0bEMa KUJIKOCTH U TBEPIOTO TeENa.
4. OnpeneneHue pa3MepoB MAJIbIX TEJ.
5. M3mepenue temiieparypsl HpU MOMOIIM >KMIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBenenue uccienoBaHus IO MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OOJIbllie BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHavasibHbIe CBeAeHHS 0 CTPOEHUH BellecTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbIThI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBkenne dactul BemlectBa. CBSA3b CKOPOCTH JBWKEHHS YacCTHI[ C
TemriepaTypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzaummonericTBue uacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM U TBEPIBIX
(kpucTauIMyecKkux) Ten. B3aumocBs3b MeXay CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmionenune 6poyHOBCKOTO IBUKECHHUS.



2. Habmonenue muddyszuu.
3. HaGmromenmne ~ siBIeHWE,  OOBSACHSIOMUXCS ~ TNPUTDKCHHEM — WIH
OTTAJKMBAHUEM YACTUI[ BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. Ouenka JuameTpa aToMa METOJOM DPsIOB  (C  MCIHOJIb30BaHUEM

dboTorpaduii).

2. OnbIThl IO HAOIIOJEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHUSL.

Pa3znen 3. /IBH:keHHe ¥ B3aUMO/IelicTBHE TeJl.

Mexanuuyeckoe nBWKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpellHssl CKOPOCTh HPH HEPABHOMEPHOM JABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHMUSL.

SBnenue wHepuMU. 3aKOH HMHEpUMH. B3amMoJelcTBHE Teln Kak NpPUYMHA
U3MEHEHUs CKOpPOCTM [JBWXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BeleCTBA.

Cuita Kak XapakTepUCTHKA B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
I'yka. 3Mepenune CcUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUA U CHJIA
TskecTd. Chlla TSDKECTH Ha Ipyrux minaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHHs.
TpeHne CKOJbKEHU U TPEHUE MOKOs. TpeHne B MPUPOJIC U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHn4ecKoro ABMKEHUS Tea.
N3MepeHune CKOpoCTH MPSIMOIUHENHOTO JBUKCHUSL.
HabGnronenue sBieHust HHEPITUH.

1

2

3

4. HaOmroneHne u3MEeHEeHHs] CKOPOCTH MPU B3aUMOICHCTBUH TE.

5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJ.

6. Cno)keHue Cul, HAPaBJIEHHBIX 110 OJHOW MPSAMOM.

Jlabopamopnwie pabomoul u onvimel.

1. OmpenenieHre CKOPOCTH PABHOMEPHOTO JIBH)KEHHUS (IIAPUKA B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCThH pacTshKeHUs (aedopMainiun)
IIPY>KUHBI OT IPWIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3zneun 4. /laByienne TBEPABIX TeJl, })KUAKOCTEH U ra3os..



Hanenune. CriocoObl yMEHBIIICHNS U YBEIMUCHUS JaBieHUs. J[aBneHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&Mma, TemmepaTypbl. Ilepemaua naBieHus
TBEPABIMU TEJAMU, KUIKOCTSIMU U razamu. 3akoH I[lackans. [TneBMaruueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuit
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emiau U arMocdepHoe aamieHue. [IpUUMHBI CyIECTBOBAHUSA
BO3aAyIIHON oOonouku 3emiu. OmnwiT Toppuuennu. M3mepenue arMmocdepHOro
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBanue.

Jemoncmpauuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TeMIEpaTyphl.

ITepenava naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppaBnuaeckuii mpecc.

[IposiBeHue nericTBUS aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH
TeJa U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcIoBue IJIaBaHus TEJ: TJIaBaHUE WK MOTPYKEHHUE TE B 3aBUCUMOCTH

o vk~ w N e

~

OT COOTHOUIEHUS INIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnvie pabomoul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH BeEca TeNla B BOAE OT 00bEMa NOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpenenieHWe  BBITAIKUBAIOWIEH CWIbI, JACHCTBYIOIIEH HaA  TeEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHCTpyWpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3jnen 5. PaboTa 1 MOIITHOCTH. DHEPIHU.

Mexannueckas padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio

paBHOBecusi peiuara. l[IpuMeHeHHe mpaBwWiia paBHOBECHS phluara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W INOTEHOHAIBHAS DHEPTHUS.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl IpPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIXKCHHH Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.
2. HccnenoBanue yciioBHi paBHOBECHS pblUara.
3. H3amepenue KIIJ] HaKIIOHHOM MIJIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHUSI MEXaHUYECKOU DHEPTUH.
8 KJIACC

Pa3nes 6. TensioBble siBJI€HHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BemiecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOIrO, >XHAKOTO M Ta3000pa3HOrO COCTOSIHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPHH.
CmaunBaHMe U KanWUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BuyTpeHHsas sHeprus. CnocoObl HM3MEHEHUsI BHYTPEHHEH DSHEpruu:
Terionepeaadya 51 COBEpLICHUE paboTHI. Bunsl TEIIONEPENAUHN:
TEIJIONPOBOJIHOCTD, KOHBEKIUS, U3JIyYEHHUE.

KonnuectBo TeminoTel. YaenbHad TEIJIOEMKOCThH BEHIECTBA. 1eIruiooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lnaBieHue wu
OTBEPAECBAHUE KPUCTAUNIMYECKMX BELIECTB. YJEJbHas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcamus. Mcmapenne. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHS OT aTMoc(epHOro
JABJICHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIUIOTa CTOPaHUsl.

[Tpunuuner padotel TemnoBbix aAsurateneid KIIJ[ temmoBoro nsurarens.
TennoBble IBUTaTENN U 3aIIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTHH B TETUIOBBIX NPOLIECCAX.

Jemoncmpayuu.

1. HaOmionenune 6poyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

HaGmonenue nuddysun.

HaOnronenue siBneHUi CMauuBaHUs U KANWUIAPHBIX SIBJICHUU.
HaOmnroienue TemioBoro pacuimpeHus Tell.

N3meHenue naBiieHus ra3a Mpu U3MEHEHHH o0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuiia n3MepeHus TEMIIEPATYPHI.

Bunae! reronepenayn.

OxJtaXkiIeHue MpU COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHuH pabOThl BHEITHUMU CUJIAMH.
CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHbIX BELIECTB.
HaOmnronenue kumneHusl.

Habmrogenue mocTossHCTBa TEMIIEpaTyphl MPH TUIABJICHUH.
Mojenu TeIIoBbIX JBUTATEIICH.

Jlabopamopnvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OMnpITH 110 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpenencHue AaBiICHUS BO3AyXa B OalNIOHE IIIPHUIIA.

OnbIThl, IE€MOHCTPUPYIOIIME 3aBUCUMOCTH MABJICHUS BO3JlyXa OT €r0
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaGmronenne w3MeHeHHWs BHYTPEHHEW OJHEpPruu Teja B pe3ylbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBaeHUs TEIJIO0O0MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHre  KONMMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJOM  NIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEMNTOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca uCapeHusl.

OnpenenieHne OTHOCUTEIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue y1eaIbHON TEMIOTHI MIJIABJICHUS JIb/A.

Pa3znes 7. DiiekTpruecKkre 1 MAarHUTHbIE SIBJICHUS.

OnexkTpu3aums Tel. J[Ba poma dIeKTpUuYecKuX 3apsaoB. BzammoneilicTBhe
3apsoKeHHbIX  Tell.  3akoH KynoHa (3aBUCMMOCTH  CHIIBI  B3aUMOJICHCTBHUS
3apsOKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3iexkTpudeckoro mnosst. IlpunHimn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W AUAJNIEKTPUKU. 3aKOH  COXPAHEHHS
3JIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
HNcTtouHuKN MOCTOSSHHOTO TOKAa. JIeMCTBUS JJIEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuiia  TOKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBlieHHE TPOBOJIHUKA. YIEIbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma
s yyactka nenu. [locnepmoBarenbHOe W mapauielIbHOE — COCTMHEHUE
IIPOBOJHUKOB.

PaGota u MOIIHOCTH 3JIEKTpUYeCKOro ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUe 1eNnu U MOTPEeOUTEIN SIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[ToctostHHblE ~ MarHuTBl.  B3anMoOAEHCTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosne. MarHuTHOE 1ose 3eMJId U €ro 3HAYCHUE JJIS KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3neKTpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenua.
DIIeKTpOreHepaTop. CriocoOb1 MOJTYYEHHS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUS TEL.
JIBa poJ1a 3JIEKTPUYECKUX 3apsiA0B U B3aUMOICHCTBUE 3aPSIKECHHBIX TEJl.
Y CTpoRCTBO 1 AENCTBUE HIIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHIYKIIUS.
3aKOH COXpaHEHUS DIIEKTPUUECKHUX 3aPSJIOB.
[IpOBOJHHUKH W AUBIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTouHMKHM TOCTOSHHOTO TOKA.
JIeliCTBHS JIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B )KHIKOCTH.
. I'a30BbIM paspsa.
. I3MmepeHune cuiibl TOKa aMIepMETPOM.
. I3MmepeHne 3eKTpUYECKOTO HANPSIKEHNS BOJIBTMETPOM.
. Peocrar u Mmara3uH cCOnpOTHUBIICHUM.
. BzaumopeicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHr€e HEBO3MOKHOCTH Pa3AeJICHUS IOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenrpoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1moJsie Toka. JIeKTPOMAarHMmr.

JleiicTBrE MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATEID TIOCTOSHHOTO TOKA.

HccnenoBanue BIECHUS AIEKTPOMArHUTHON UHIYKITUH.

Omneitel @apages.

3aBUCHMOCTb HANpaBJICHUS HWHAYKUIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomol u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel 1O HAOMIOJEHUIO DJCKTPU3AIMU  TEN MHIYKIUEH U TpHU
COIPUKOCHOBEHHH.

HccnenoBanue AEWCTBUS 3JEKTPUYECKOTO IOl HA MPOBOJAHUKH U
JTUDIICKTPUKHU.

COopka u mpoBepKa padoThI ANEKTPUUECKOM 1IETTH MMOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHUe CUITbI TOKA.

W3mepenue u peryinpoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 Pe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh ANEKTPUYECKOTO
COINPOTUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJN TOMNEPEUHOro
CEUCHHS M MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUN TpPH TOCIEIOBATEIHHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CHJIBI TOKa MPU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre padoThI ANMEKTPUUECKOTO TOKA, UITYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTA  AJIEKTPUYECKOrO TOKA, BBIACISAEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO Yepe3 JaMIOYKy, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TTOCTOSTHHBIX MArHUTOB.
W3ydyeHre MarHMTHOTO TIONS  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
00BEIMHEHUU U PA3JICICHUN.

HccnenoBanue 1edCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKAd C TOKOM M MarHuTa OT CHJbl TOKa M HallpaBJICHUS TOKA B
KATyILIKE.

18. MI3y4eHue 1elcTBUS MarHUTHOTO ITOJIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 n3yuyeHue padoThl IEKTPOIBUTATEIS.

20. M3mepenune KII1/] a5ekTpoaBUTaTenbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCIICIOBAHUE W3MEHECHWW 3HAYECHHMS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
newxeHue. HepaBHoMepHOe npsimosiMHENHOE ABHKEHUE. CpenHss 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOoyckopeHHOe TpsiMoiiMHElHHOe JBukeHue. CB0OOOJHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE ABMkeHHE N0 OKpyxHOcTH. Ilepuoa u vacrora oOpalleHus.
JluHerHas 1 yrioBast CKOpOCTH. LIeHTpoCTpEMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropoit 3akoH Herorona. Tpernit 3akoH HproToHa.
[IprHIMI CYTIEPIIO3UIIUN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOSI, APYTHE BUJIBI TPEHHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Bmxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. 3mMeHeHne ummyiibea. MMIynnbe cuibl. 3aKOH COXPaHEHHUS
MMIyJbCca. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cui TsKeCTH, YNpyrocTH,
Tpenus. CBs3b Hepruu U padoThl. [loTeHMaNbHAs YHEPTUS TeJa, MOHITOrO HaJl
IMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHas 3HEPTHS CKATOW NPYKUHBbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.

Jlemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBIKCHUS TeJIa OTHOCUTEIHHO PA3HBIX TEll

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

CpaBHeHHME NyTe€ld M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOPOCTH U YCKOPEHHMS NPSIMOJIMHENHOTO JBUKEHUS.
HccenenoBanre Npru3HAKOB PABHOYCKOPEHHOTO JIBUYKEHHS.

Habmroienue 1BuKEeHMs Tea o OKPYKHOCTH.

HabmroieHue MexaHMUeCKUX SIBJICHUN, IPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM  JIBHOKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAcChl Tejla U JEHCTBYIOUIEH HAa HEro
CHUJIBI.

Habmroienue paBeHCTBa CUII PU B3aUMO/IEHCTBUH TEJI.

M3meHeHne Beca Tena mpu yCKOPEHHOM JABUKEHUU.

Ilepenaya umirysnbca Ipy B3aMMOJECUCTBUAU TEIN.

[TpeoOpa3zoBanus 3HEPTUU IPU B3AUMOACUCTBUHU TEIL.

CoxpaHeHre UMITyJIbCa ITPU HEYIPYTOM B3aHUMOJICHCTBHH.

CoxpaHeHne uMITyJibca pu a0COMIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHre MEXaHUYECKOM SHEPTUU MPU CBOOOJHOM Na/ICHUH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUM NPU JBHKEHUU TeNa MO AEHCTBUEM
NPYKUHBIL.

Jlabopamopnwie pabomol u onvimel.

1.

KoncTpynpoBanue TpakTa [jisi pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpyCcKa WU JIBUXKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejla IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTHA MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

IIpoBepka ruMoOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIKCHUU 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue KodhPuUIMEHTa TPEHUS CKOJIbKEHUS.

Omnpenenenne XECTKOCTH MPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHS MPU PABHOMEPHOM JIBWKCHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TpPU MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJjie0aHUs U BOJIHBI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHO/I,
4acToTa, aMIUIUTya. MaremMaTuyecKuil U NpyKUHHBIM MasTHUKU. [IpeBpamnieHue
SHEPTUU MPU K0JIeOATETLHOM JIBHXKCHHH.

3aryxatomue  koneOaHud.  BwlHyxneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBolicTBa MexaHWYeCKuX BOJIH. [IpoposibHbie U
nonepevyHble BOJIHBL. JlnMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHECHUS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxenue 3Byka. MH(ppas3Byk u
YIBTPa3BYK.

Jlemoncmpauuu.

1. HaGmrogenue kosiebaHui TeN MOJ NEUCTBUEM CHUJIbI TSKECTH U CHJIbI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGronenue BoIHYXICHHBIX KOJIEOAHUN U pe30HaHCA.

Pacnpoctpanenue npooJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIHN).

HaOmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJA KOJeOaHUM MaTeMaTH4YEeCKOTO
MasITHUKA.

o Uk W

2. OmpezeneHue 4acTOThI U IEPUOJIA KOJIeOaHUN TPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTHY NIEpHUOa KOJIeOaHUM MOABEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUO/IA KOJICOAaHUH NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH IepHOJa KojaeOaHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT Macchl rpysa.
6. OnbITBl, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tlepuojia  KojeOaHHit
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. M3mepeHnue yckopeHus: CBOOOIHOTO MaJCHHUS.
Pa3nes 10. DiiekTpoMarHuTHOE MOJ1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE  IoJIe.  ODJEeKTpOMarHuTHele  BoJiHBL.  (CBolcTBa
AJIEKTPOMAarHuTHeIX BOJH. Illkanma s1neKkTpOoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM CBS3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHoBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE sIBJIEHMS.

JlyueBass  Mmogmenb  cBera.  Mcrounuku ~— cBera.  IIpsAmonmnHerHOe
pactpoctpaHeHue ceera. 3atMenusi Connia u JIlynsl. OTpaxenue ceera. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. [lomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAKECHHS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xonx onayueir B JmH3e. OnTuyeckas cucrtema (QoToanmnapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak omnrtuueckas cuctema. binM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoTona. Croxkenwue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHENHOE pacpOCTPAHEHHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pa>keHUI B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop ydelt B coouparonien JuH3e.

XoH Jiyueu B pacCEHUBAOILEH JIMH3E.

[Tomryuenue n300paskeHUi C MOMOIIBIO JIUH3.

[Tpuntun neiictBus GoToarnmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

10. Moaenp riasa.

11. Paznoxxenue 6eyoro cBeTa B CIEKTP.

12. [Tomy4yenue 6enoro cBeTa Mpy CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUsI CBETOBOTO Jiyya OT yria
MaJCHUSL.

2. W3yueHue xapakTepucTUK U300pakeHHs MpeaMeTa B TUIOCKOM 3epKalle.

3. HMccnenoBaHue 3aBUCUMOCTH yIiia IPEJIOMIICHHS] CBETOBOIO Jiyda OT yrIiia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomydyeHnue n300paxeHUM ¢ TOMOIIBIO COOMpArOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOMN CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI 10 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITHl O BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHUS.

Omnswitel Pesepdopna u mnanerapHas mojnenb aroma. Mogens atoma bopa.
Hcnyckanue v norionieHrue ceera atoMoM. KBaHTHI. JIMHEYaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wMopens atomHoro snpa. MW3oromnbsl. PannoakTuBHBIE
npespaiienus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peaknuu. 3aKOHbI COXpPAHEHUs 3apAJ0BOTO M MacCOBOIO YHCEIL.
DOHeprusi CBsA3M aTOMHBIX sjaep. CBsA3b Macchl U SHEpPruu. Peakuuu cUHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreTruka. JeWCTBUS pPaAMOAKTHBHBIX H3JIyYEHUHM Ha JKHUBBIC
OpTraHHU3MBI.

Jlemoncmpauuu.

1. CHoekTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnekTpbl pa3InyHbIX ra30B.

3. ComekTp BOAOpoOA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérumka MOHU3UPYIOIINX U3ITyUYEHUH.

6. Perucrpanus nznydeHus NpupOIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimel.

1. HaOGmroneHue CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTUU YACTULBI 10 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpUTENBLHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOYJTH TIPEAHA3HAYECH I CUCTEMAaTHU3aIuN
U 0000mIeHUS  TPEIMETHOTO  COACpKaHWSA W OMNbITa  JICSITEIIbHOCTH,
npUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 10 (u3uke A o00yyaromuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMATU3UPYIOTCS BUJbI
NEeATEIBbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeYNBAETCS JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMbIX  PE3yJlbTaTOB  00yuyeHus, QopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB MCCIEAOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBSCHATH (U3UUECKUE
SABJICHUS, NPUMEHSS TMOJYYEHHbIE 3HAHWS, peWaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3jielia Pealr3yeTcs
3a Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
peIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM paclo3HaBaTh W HAYYHO OOBSCHATH
du3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

HCIIOJB30BaTh HAYYHbIC METOAbI UCCIEAOBAHUS (PU3NUECKUX SBICHUMN, B TOM
YyCIIe I POBEPKU TMIIOTE3 U MOJYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HanOOJee BaXXHBIX OCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHNS PA3IMYHbIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHECHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyu HA ypoOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl HAIIPaBJICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTElIbHbBIX
PE3yJIbTATOB.

B pesynbrare nzyuenus pu3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS

y oOyuaromerocsi 0yayT copMupoBaHbl CIAEAYIONINE JIUYHOCTHBIE PE3YNIbTAThl B
YacTH:

1) maTpMOTHYECKOT0 BOCIIUTAHUS

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(u3nuecKol HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rPasKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOIIECTBEHHO3HAYNMMBIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUN
(du3uKwy;

— OCO3HAHME BAXKHOCTU MOPAJIbHO-3TUYECKHUX INPUHILHIOB B JESITEIBHOCTU
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KauyeCTB (PU3MUYECKOW HAyKU: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 O3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEN COCTABISIOLIEH
KYJIBTYDBI;

— pa3BUTHE HAy4yHOM II00O03HATENBHOCTH, MHTEpEca K MCCIeI0BATEIbCKON
NESTEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS W  3MOLHMOHAJIBLHOIO
0J1aronosry4yus:

— OCO3HaHME ILIEHHOCTH Oe30macHoro ooOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pPEQUIEKCUM, IPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO )K€ IIpaBa y Ipyroro 4yeioBeKa;

6) Tpy10BOT0 BOCTIMTAHUSI:

— AaKTUBHOE y4yaCTHME B PEIICHHWU NPAKTUYECKUX 3anady (B paMKax CEMbH,
o0pa30BaTeNbHOM OpraHu3aluu, Topoda, Kpas) TEXHOJIOIMUYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HAHUM;

e — HHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOheCcCHil, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJOrMYECKOT0 BOCIIUTAHMA:

e — OpHWEHTAIMsSI HAa TMPUMEHEHUE (PU3NYECKMX 3HAHWW IS PEIICHHS 3a1ad B
o0JlacTH OKpYy’)Karollled Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OILICGHKH HX
BO3MOYKHBIX MTOCJIEICTBHUM JIJIs1 OKPYKAIOMIEH CPEJIbI;

e — OCO3HaHHME IJI00AJLHOTO XapakTepa JKOJIOTHYECKUX MpoOIeM M MyTel ux
pelIeHus;

e §8) azanTanmuM K HM3MEHSIOIIMMCS YCJOBHSAM COIUAJIBHOM M NPHUPOIHOIM
cpenbl:

e — TMOTPEOHOCTh BO B3aMMOJICMCTBUM TIPH BBITIOJHEHWU MCCIICAOBAaHUN W
POCKTOB (DU3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

e — TIOBBIIICHHE YPOBHS CBOEM KOMIICTEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NeSATEHHOCTD;

e — TIOTPEOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe (OPMYIUPOBATH
UJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NUSCKUX O0BEKTaX M SIBJICHUSX;

e — OCO3HaHME Ne(PHUITUTOB COOCTBEHHBIX 3HAHHHN W KOMIIETCHTHOCTEH B 00J1aCTH
buzukwy;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHUS B MNPHOOPETEHUH HOBBIX (HU3UUICCKUX
3HAHMI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aHUMOCBSI3H IPHUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OIIGHKAa CBOMX JICUCTBHUU C Y4ETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOXKHBIX IJI00aJIbHBIX TTOCIICICTBUM.

METANIPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO
o01iero o6pa3zoBanus y oOy4daroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCATbHBIC YUEeOHBIC IEHCTBHSI,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJSATUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUA

Bba3oBble Jjornueckue 1eicTBUA:
e BBIIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPHU3HAKA OOBEKTOB
(ssBIEHUN);



YCTaHABIIMBATh CYUIECTBEHHBIN MPU3HAK KJIacCU(UKALIMUA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHSI B pacCMaTpUBaeMbIX (aKTax,
JaHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIFOUEHUH, BBIIBUTATh THUIOTE3bI O B3aWMOCBSI3SIX
(bu3HUECKNX BETNYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoin
3aaui (CpaBHEHUE HECKOJIbKMX BapUaHTOB pELIEHUs, BbIOOp HauOoiee
HOJXOSIIETO ¢ YYETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBareibCKue AeiicTBUSA.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT TIO3HAHUS;
MPOBOAMTH MO CAMOCTOSTEIHHO COCTABICHHOMY IJIaHY OIBIT, HECIOXKHBIN
(U3HYECKUIl SKCIEPUMEHT, HEOONBIIOE UCCIENOBAHUE (PUINYECKOTO
SIBIICHHS,

OLICHWBATh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJyYEHHYIO B X0J1€ UCCIIEJOBAHUSI UM SKCIIEPUMEHTA;

CaMOCTOSATENbHO (POPMYIUPOBATH 0O0OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHMS,;

MPOTHO3MPOBATh BO3MOXKHOE  JaibHEWIee pa3BUTHE  (PU3UUECKHX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSTh Pa3IUYHbIE METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4€TOM MpPENIOKEHHONW Yy4eOHOU
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUJOB M (OPM TIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHHUS
uHOpPMAIIMM W WUTFOCTPHPOBATH pellacMble 3aa4ll  HECIIOKHBIMH
CXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHHUBEPCaIbHbIEC y4eOHbIe 1CHCTBHUS:

B XoA€ OOCYyXJeHHUS Yy4eOHOro MaTepuaya, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMO TEMBI U
BBICKA3bIBaTh HJEU, HAIlCICHHBIE HA DEIICHUE 33Jaud U TMOIAEpKaHHE
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABNIATh CBOU CYXKIEHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB
auasnora, oOHapy>KMBaTh Pa3IMuUe U CXOACTBO MO3UIIHIA;



BBIPAKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO MPECTABIATh PE3YIbTAThl BHITOIHEHHOTO (PU3NYECKOTO OIBITA
(aKCTIepUMEHTa, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
MHIMBUAYAIbHOM paboThl TpHU pEIIeHHMH KOHKPETHOH (U3NYecKoil
POOJIEMBI;

NPUHUMATD L€ COBMECTHOM IesITeIbHOCTH, OPTaHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHHUIO: paclpeAensiaTh poiH, OOCYXIaTh IMPOLECCH U
pe3yNbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOICH;
BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTara 1o
CBOEMY HANpaBJICHUI0 M KOOPAUHHUPYS CBOU JACUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENTEHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC y‘leﬁHLIe I[CﬁCTBPISI

Camoopranuzanus:

BBISIBIIATH MPOOJIEMBI B )KU3HCHHBIX W YUCOHBIX CHUTYyaIUSIX, TPEOYIOIINUX
TUTSI perieHus] GU3HIeCKUX 3HAHUM;

OpPHUEHTHUPOBAThCA B  PA3JIMYHBIX  IMOAXOJAX TMPUHATHA  PEIICHHUHA
(MHAMBUAYATBHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
TpyHoin);

CaMOCTOSTEIIbHO COCTABJISITH AITOPUTM pellieHus GU3NIeCKON 3a1a4u WIn
TJIaHa MCCIIEJIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATH MIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbLHBIA HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U MPEJIarath miaH €€ N3MECHECHUS;
OOBSACHATh TPHUYUHBI  JOCTIDKCHMSI  (HEJIOCTHXKEHUS)  Ppe3yibTaToOB
JeSTeTLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B ACATEIHHOCTH (B TOM YHCJI€ B XOJ BBITTOJHECHUS
(bU3UYECKOr0  HCCIIEIOBaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
00CTOSATENBCTB, HM3MEHUBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HHUKIIUX TPYAHOCTEM;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJe CIopa WU JUCKYCCHHU
HA HAYYHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY APYrOro;
MPU3HABAaTh CBOE MPABO HA OIMMOKY MPHU pelIeHNH GU3NIECKUX 3a7a9 WA
B YTBEPKAECHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYyroro.



IHPEJMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh  TOHATHS:  (U3MYECKHE W  XHUMHYECKUE  SIBICHUS,
HaAOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUIAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHUE YACTHUI] BEILIECTBA,
pPaBHOMEPHOE  JBIKCHHE, HEPAaBHOMEPHOE  JBWIKCHHE, HHEPIIUs,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpallleHus, TMepenaya JJaBiCHHUS TBEPABIMU TeJIaMH, >KHIKOCTIMH H
razamd, arMochepHOoe JaBlieHHWEe, IUIaBaHWE TeJ, MpeBpalICHUs
MEXaHUYECKOW HHEPryr) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;
pacrio3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpYXKAIollleM MHpEe, B TOM 4YHCIIe (PU3UYECKUE SBJICHUS B MPUPOJIE:
IpUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHUBOUN
NpUpoJie, ACHUCTBUE CHUJILI TPEHUS B MPUPOAEC W TEXHHUKE, BIIHUSHUE
aTMoc(epHOro AaBjeHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlyaru B
TeJie YeJIOBEKa, IPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yu4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHUM;
OMKCHIBATh U3yUCHHBIE CBOMCTBA TEN M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3uyeckre BeIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, MAaBlieHHe (TBEPAOro Tena, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHU4YeCKass padoTa, MOIIHOCTh, TUIEUO CHIIHI,
MOMEHT CHJIbl, KOX((HUIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHYECKass W TOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJB3YEMbIX  BEJIUYMH, HX
0003HaueHUA W CIWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UMUYECKUE SIBICHUS U TIPOLECCHI,
UCIOJIb3Ysl TIpaBuia CJIOXKEHUs CHJI (BAOJb OJHOW MpsMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUjio paBHOBecHs pbiyara (00ka),



«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruM, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UIECCKUE SIBJICHUS, IPOIIECCHl M CBOMCTBA TEJI, B TOM YHUCIIC
U B KOHTEKCTE€ CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MTPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHHUH, (PU3NYIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiare pacuy€THele 3a7adyd B |1—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmMynbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a
yCIIOBUS 3a/1auy 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJTUYUHBI B (OPMYJBI M TPOBOJIUTH PACUEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIC JIJIsi PELICHUS 3aJlay, OIEHUBATh PEATUCTUYHOCTh
MOJTYyYEeHHOU (PU3NUECKON BETUYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPH TOMOIIU
(bu3HUEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
NpEANoJoKeHne  (TumoTesy),  pa3iuyarb W HMHTEPHPETUPOBATH
MOJYYCHHBIM pPE3yibTaT, HAXOJIUTh OIMMOKKM B XOJE OIbITa, JeaTh
BBIBO/IBI TI0 €T0 pe3ysibTaTaM;

IPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
busznuecKux CBOWCTB Te: dbopMynHrpoBath MPOBEPSIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pY10BaHNUS,
3aMUChIBATh XOJ OTbITa U (POPMYITUPOBATH BHIBO/IBI;

BBIMIOJIHATh TPSMbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHUIIBI W TeMIEepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U
U(GpPOBBIX TMPUOOPOB, 3ANMUCHIBATH TOKa3aHUS NTPUOOPOB € YUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOW (hU3NUYECKOU BETUYUHBI OT
IpPYroil ¢ WCIOJIb30BaHUEM MPSIMBIX H3MEPEHH (3aBUCUMOCTU IIyTH
PaBHOMEPHO ABWIKYIIErOoCsl Tela OT BPEMEHHM JIBHXKCHHUSI Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHUJIbI TPEHHUS OT IUIOMIAH CONMPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTH OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CHJIBI OT 00BEMA
MOTPYEHHOW YacCTU TeJa U OT MJIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TUIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBHMA
IUIaBaHUsl TEJ, YCIOBUM paBHOBECUs pbluara W OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM YYEOHOro MCCIEIOBaHUsA, COOMpAaTh YCTAHOBKY W
BBITIOJIHSTh WM3MEPEHHsI, CIAEAys NPEMIOKEHHOMY IUIaHy, (pUKCHpoBaTh
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEIUYUH B BHUJC



NPeIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO PE3yJibTaTaM
UCCIIEI0BaHMS,

MPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CUia TPEHHUS] CKOJBKECHHUS,
JaBJICHWE  BO3JyXa, BBITAIKUBAIOU[as CWiIa, JEHCTByIOmas Ha
HOTPYKEHHOE B KHMJIKOCTh Te€J0, KOA()(UIMEHT MOJIEe3HOro NAEHUCTBUS
OPOCTBIX MEXAHU3MOB), CJIEAys NPEUIOKEHHOM HWHCTPYKIUHU: TpHU
BBITIOJTHEHUH H3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCTISITh 3HAUEHUE UCKOMOW BEJTMUMHBI,

co0JII0AaTh NMpaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMNCTB:
BECHl, TEPMOMETpP, AMHAMOMETP, COOOIIAIOMIMECS COCYAbl, OapoMeTp,
phIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS U3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OmucaHus (B TOM 4YHCIE:
MOJIINITHUKH, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (pM3MUECKUX SIBICHUI UM HEOOXOIUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWW B TOBCETHEBHOU
KU3HU JJ1 obecriedeHnsi 0€30MacHOCTH MPpH OOpalleHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 30POBbS U COOJNIOEHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKaIOUIeH cpee;

OCYIIECTBIATH OTOOp MCTOYHHMKOB HH(popmanmu B HMHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaLIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEI0CTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
TUTepaTypy  (QU3NYECKOTO  COJCpXKaHUS, CIPABOYHBIE MaTepUabl,
pecypcsl cetn MHTEpHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (PU3HUECKOTO COJEPKaHUs, B TOM
quciie MyOJuYHO JeNlaTh KpaTKHe COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WIK Yy4eOHBIX MCCIEJOBAaHUM, TPU OSTOM TPAMOTHO HCIOIb30BATh



M3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKIATH
BBICTYIIJICHUE ITPE3ECHTALUECH;

P BBINOJHEHUU Y4YEOHBIX IMPOEKTOB M HCCICAOBAHUN pPACIPEICIATh
003aHHOCTH B TpYyHIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadamu,
CIEAUTh 34 BBINOJHECHUEM IUIAHA JEUCTBHM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATENbHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHX.

K xoniy oOyuenus B 8 kiiacce nmpeaMeTHbIEe pe3yabTaThl Ha 6a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

UCII0JIB30BAaTh MOHSTHS: Macca U pa3sMepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(Hble TeJa, HACBHILEHHBIH M HEHACBHIIICHHBIM Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHs, TEIJIOBOM JIBUTaTEb,
AJIEMEHTAPHBIN AIIEKTPUUECKHUI 3apsijl, AIEKTPUUECKOE I0JIe, MPOBOIHUKHU
U IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;
pa3nnuaTth SBJIECHUS (TEIUIOBOE pacIIMpeHHe M cXkKaTue, TeIionepesaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJIEHCAllusl, IUIABJIEHUWEe, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Terioneperaya (TerIonpPOBOHOCTb, KOHBEKIHS, U3ITyYEHHUE),
ANEKTPU3aLUs TEJ, B3aMMOJEHCTBHE 3apsA0B, JEHCTBUS AJIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHIYKIIHS)
[0 ONHCAHUI0 HX XapaKTEpPHbBIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh TPOSIBJICHHE M3YyYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY)XalollleM MHpE, B TOM uucie (u3nuecKue SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATsHDKEHUWE W KalWUIIpHBIE SBICHUS B NPHUPOJE,
KpUCTaibl B Tpupoae, uznydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, JJIEKTPUUYECKHE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiiM, JOpeid MOJ0COB, POJb MAarHUTHOTO MOJS JJIA U3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B
yueOHY10, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (DUIUUYECKUX
SIBIICHU;

OTMUCHIBAaTh U3yYEHHbIE CBOICTBA TNl M (PU3NUYECKUE SIBICHUS, UCTIOIB3YS
(u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJUYECTBO
TEIUIOTHI, YJE€JIbHAs1 TEIUIOEMKOCTh BELIECTBA, YyJAEJIbHAs TEILIOTa
IUIABJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHUsl, YJIENbHas TEIIoTa
CrOpaHus TOIUIMBA, KOAPQPHUIMEHT TMOJE3HOTO JCHCTBHUS TEIIOBOM



MallWHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKA, JJEKTPUYECKOE HANPSIKEHHE, CONPOTHBIICHHE IPOBOJIHHUKA,
YVAEIBbHOE  CONPOTUBIIEHWE  BElIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHWM NPABUIBHO  TPAKTOBATh
(GU3NYECKU CMBICIT MCIOJB3YEMBIX BEIUYHMH, 0003HAYEHUS U EIUHHIIBI
(u3nYeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIME JIAHHYIO
(u3nYeCKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUU
CTPOEHMSI BEIIECTBA, IPUHLIUI CYNEpPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa I ydacTKa LENH, 3aKOH
Jixoyns—JleHna, 3aKOH COXpaHEHMS JHEPIWM, IIPH OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEMaTUYECKOE
BBIPA)KEHUE;

OOBACHATh (U3NYECKUE NPOLECChl U CBOICTBA TEl, B TOM 4YHUCIIE U B
KOHTEKCTE CHTyallUld MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTIOTMUECKHX
miaroB ¢ omnopoil Ha 1—2 W3y4YeHHBIX CBOWMCTBA (PU3MYECKUX SIBICHUH,
(pu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3a1adyd B 2-3 JEHCTBUSA, HCIOJB3YS 3aKOHBI U
dbopmyIibl, CBsI3BIBAIOIIME (PU3MUECKHME BEIWYUHBI: HAa OCHOBE aHalv3a
YCIIOBHS 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JUISl peUIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAUMBbIE il €€ pelIeHUs, NPOBOJUTH Pacy€Tbl M CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEUIUTh TPU MOMOLIU
(¢u3MUEeCKUX METOAOB, HCIOJb3ys ONHMCAHHE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSIEMOE  MPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOPSAJKA
IIPOBEJICHMSI MCCIIEIOBAHUS, JEIAaTh BBIBOBI,

OPOBOJUTH OMBITBI IO HAOMIOAEHUIO (PU3WYECKUX SBICHUN WU
(du3HUecKX CBOMCTB Tell (KamWJLUISpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpU M3JIYYEHHH OT LBETAa W3Jy4Yarolled (MOrIomaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhl KUIKOCTH H
womaau €€ IOBEPXHOCTH, DJIEKTpU3alMs TEeI W B3aMMOJCHCTBHE
ANEKTPUYECKUX  3apsioB, B3aUMOJIEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€WCTBHS
MarHuTHOrO MOJSi Ha MPOBOJHHUK C TOKOM, CBOWMCTBAa 3JEKTPOMAarHMTaA,



CBOMCTBA D3JIEKTPOJBUTATENsI TOCTOSHHOTO TOKa): (OpMyIMpOBaTh
IpOBEPsIEMbIE MIPEAIIONIOKEHNS, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000py10BaHus, OMUCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOBI;
BBIIOJIHATh ~ NPSIMbIE  HU3MEPEHHUS]  TEMIEpaTypbl,  OTHOCHUTEJIbHON
BJIQKHOCTH BO3/JyXa, CHJIbI TOKA, HAIpPSKEHUS C MCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3NUECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BETUYHHBI OT
IpPYyrod C UCHOJIb30BAaHUEM TMPSMBIX HU3MEPEHUU  (3aBUCUMOCTh
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIONIaJHW IIOIEPEYHOrO
CEYECHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIBI TOKA,
UAYLIEro Yepe3 IPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHMUKE,
WCCIIENOBAaHNE IIOCIEN0BAaTEIbBHOTO U IApajuIeIbHOTO  COEAVHEHHMU
MIPOBOJIHUKOB): IJIJAHUPOBATh MCCIIEOBAHUE, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHUs, CIeNysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOMUI] U TpadUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHS] (PU3NYECKHX BEJIWYUH (yAeIbHast
TEMJOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBATh H3MEPEHHs, COOMpPATh
AKCIIEPUMEHTAJIBHY YCTaHOBKY, CIENysl NPEIIOKEHHOW MHCTPYKLIMH, U
BBIYMCIIATH 3HAUEHUE BEJIMUMHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM HA KX ONUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHMSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUUK OJIJIEKTPUUECKOW HHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
npuOOpkI, HarpeBaTeIbHbIE ANEKTPONPUOOPH! (IPUMEPHI), IIECKTPHUUECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATrHUT, 3IEKTPOJABUraTENb TOCTOSTHHOIO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAX (PU3UYECKUX SIBICHUH M HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTENIbHbBIC
npuOoOpbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBUraTelb BHYTPEHHEIO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATh CXEMbI AIEKTPUUYECKUX
LENel C MOCIeI0BaTENbHBIM U MAPAJJIEIbHBIM COEUHEHUEM DJIEMEHTOB,
paznuyas ycloBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;



NPUBOANTh  NpPUMEPHl  (HaxXomuTh HWHPOpPMAIMIO O  TpUMEpax)
PAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrss 0€30MMacHOCTH TIPH OOpalIeHUH ¢ MPUOOpaMu |
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHS 3I0POBbS H COOIIOACHUS
HOPM DKOJOTUYECKOTO MOBEJICHUS B OKPYKAIOILIEH CpEIE;

OCYUIECTBJIATh MOUCK HHGoOpMaMK (U3UUECKOTO COJEpKaHUs B
NuTepHeTe, Ha OCHOBE HUMEIOMIMXCA 3HAHMM U TYyTEM CpaBHEHMUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIJACIATh  HMH(POPMAIIUIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON T MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
TUTEPATYpy  (U3MUECKOTO  COJEpXkaHUs, CIPABOYHBICE MaTepUalbl,
pecypchl cetu HTepHEeT, BiiaeTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTA,
npeodpazoBanusi THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHE YCTHBIC COOOIICHWS,
0000mass uHMOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
collepKaHUsi, B TOM 4YHCIE MYOJIMYHO TPEACTABIATH PE3YyIbTaThl
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NEATEILHOCTH, MMPH 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (QU3MKH,
COTIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IpY BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (HU3MUECKUX
MPOLIECCOB paclpeesaTh OO0sS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MMOCTAaBJICHHBIMH 3a/1a4aMHM, CJICAWTH 3a BBITIOJHEHUEM IIJIaHA JICHCTBUIN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIa] B
JeSTeIbHOCTD TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K koniy oOyuenust B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOb30BaTh TOHSATHS: CHUCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBWKEHUS, Nedopmarius
(ympyrasi, miacThyeckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KoJaeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CIEKTPhI UCITyCKAHUS W TIOTJIONICHMS, anbda, 0eTa- U raMma-u3IydeHus,
U30TOMBI, SIZICPHASI SHEPTETHKA;

paznuyaTh SIBJI€HUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUMHEHHOE
JBIDKEHUE, DPABHOYCKOPEHHOE TPSIMOJMHEHHOE IBMKEHHE, CBOOOIHOE
MaJIeHue TeJl, PABHOMEPHOE JBUKEHUE MO0 OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JABIKEHUE, KojeOaTelnbHOE IBMKEHHE (3aTyxXalollue H
BBIHY/ICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE ABM)KEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM IPEIOMIICHHUE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0KEHHE OEJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTPaldbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOIO CIEKTpa
U3IY4YEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUN B
OKpyXarolleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B IPHUPOJIE:
IOPUIUBBL U OTJIUBBL, IBHKEHHUE TUIaHeT COMHEYHOM CHUCTEMBbI, pEeaKTUBHOE
JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIHPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTHYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTMYECKOE ACHCTBUE BUAMMOTIO,
yIbTPaQHUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHMH, €CTECTBEHHBIN
paZMoOaKTUBHBIN (POH, KOCMHYECKHE Jy4yHd, PaAHMOAKTUBHOE H3ITy4YCHHE
OPUPOJHBIX MHHEPANOB, [EHCTBUE pPAJUOAKTUBHBIX W3JIyYCHUH Ha
OpraHu3M YeJIOBeKa), IPU 3TOM IMEPEBOAUTH IMPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (NPHU3HAKH) (PU3MUYECKUX
SIBIICHU;

ONUCHIBAaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usnyeckue BETUYMHBI (CpeIHSsi W MTHOBEHHAs CKOPOCTh Tella TMpHU
HEPaBHOMEPHOM JBW)XEHUH, YCKOPEHHE, NEpEMEIlIEeHHUEe, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHUS, CUJIa YIPYrOCTH, CHJIa TSXKECTH, YCKOpEHHE
CBOOOMHOIrO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MOTEHIUalbHAs OJHEPrus Tena,
MNOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAJIbHASI DHEPTHUsS CHKATOU
NpYXUHBI, KUHETUYECKash HHEPrusi, MOJHAs MEXaHW4YecKas DJHEPIHus,
NepHUoJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa
TOHA, CKOPOCTh CBETa, MMOKAa3aTesb MPEJOMJICHUSI CPENibl), PU OMHCAHUU
NPaBWJILHO TPAKTOBAaTh (U3UYECKUN CMBICT HUCIOJIb3YEMBIX BEIWYHH,
0003HAaUeHUA W €AUHMIBI (PU3UMYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEITUYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOICTBa Tes, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLUI CYNEPHO3ULMHU CUJI, NPUHIUI OTHOCHUTEIbHOCTH [ amuies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI OTPAXKEHUS H
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUS 3apsAJ0BOr0 U MaCCOBOI'O YUCEN



IpU SAEPHBIX PEAKIUSAX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3allUChIBATh €0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C ONOPOM Ha 2-3 U3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHI,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amaud (ommparomuecs Ha cucteMy wu3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a/Jayd 3alMChIBaTh KpPaTKOE
yCIIOBHE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHbIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHUS], IPOBOJUTH PACUEThI U
OLICHWBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HA4YCHHUA (PHU3NIEeCcKOn
BEJIMYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIMTh IPU MOMOIIU
(u3MYECKUX METOJIOB, HCIIONb3Yysd OMHCAHHUE HCCIEJOBAHMS, BbIIEIATH
MPOBEPSEMOE TPEINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS  MCCIICJOBAaHMS, JelaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢uznyeckux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPTUH, 3aBUCHUMOCTh TEpHOAa KOJeOaHWW TPYKHHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3joxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpenMera B coOuparomien
JUH3e, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/nOBaHus, ONHUCBHIBATH XOJ  OMNbITAa W  €ro  Pe3yJbTaThl,
(opMyTUpPOBATH BHIBOJIBI;

NPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpelHee 3HaYeHUE U3MepseMol BeIMYMHbI ((DOKYCHOE pPacCTOSHUE
coOuparoiieil JMH3bl), OOOCHOBBIBATH BBIOOp cCMoOcoda U3MeEpeHus
(M3MepuTeIpHOTO MPUOOopa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEJTUYMH C
UCIIOJIb30BAaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBHXEHUM O€3 HadaJbHOM CKOpPOCTH, MEpHoIa
KoJe0aHuN MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpa)XXeHHsl CBeTa OT yria MaJeHHs U yria MPeJIOMIICHUs OT yria



NafieHusi): TUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSITENIbHO CcoOupaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ydbTaThl TOJYYECHHOW 3aBUCHMOCTHU
¢u3znyecKux BEIMYMH B BUAE TaOJMI M TpadUKOB, JelaTh BBIBOJBI 11O
pe3ynbTaTaM HCCIeOBaHNUS;

MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUITUCHT
TPEHHsI CKOJBKECHHs, MeXaHHM4eckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj; KojeOaHWW MaTeMaTHUYeCKOTO0 U TPYKHMHHOTO MAasTHUKOB,
onTHYECKash CWia coOuparoniell JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOUpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIETys MPEIOKECHHON UHCTPYKIIMH, BHIYUCIIATD
3HaYeHHUE BEJIMYUHBI U AaHATTU3UPOBATH MOIYICHHBIE PE3YIbTATHI C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0JII0AaTh NMpaBuiia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (DU3UUECKUX MOJIEIEH:
MaTepuaabHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, Jyd4, TOHKAas JIMH3a, IUTAaHETapHas MOJETh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCaHHUS (B TOM YHCIHE:
CIUIOMETp, MATYUKH TOJIOKECHHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepuckor, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (U3MUYECKHX SBJICHUA U  HEOOXOIWMbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOIECCOB
MpU pelieHUH YYEOHO-TIPAKTUYECKUX 3a7a4, ONTHUYECKHUE CXEMBI ISt
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMpAroleH JIMH3E;
NPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOOpPMAIMIO O  MpUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUsl (DU3MUECKUX 3HAHWUH B TOBCEIHEBHOMN
KU3HM JIJIs1 obecrieueHust 0€30MacHOCTH TPpU OOpaIieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3[0POBbS U COOJIONEHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeje;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NIECKOTO  COICpKAHUSI B
HuTepHere, caMOCTOATENHHO (DOPMYIHPYS TIOMCKOBBIHN 3aIIpOC, HAXOIUTH



MyTH OMPEENICHUsI JOCTOBEPHOCTH MOJYY€HHON MH(OpMAaIMi Ha OCHOBE
MMEIOIIUXCS 3HAHUU U JOTOJHUTEIbHBIX HCTOYHUKOB;

HCIIOJIB30BaTh MPHU BBINOTHEHUH Y4E€OHBIX 33JaHUN HAay4YHO-TIOMYJIAPHYIO
auTepaTypy (QHU3MYECKOro  COAepX aHHs, CIPABOYHbIE MaTepuabl,
pecypcnl ceti IHTEpHET, BnaaeTh NPUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(POpMALlMM W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COAEp KaHUS,
myOJIMYHO TPEICTABISATh PE3YAbTaThl IPOSKTHOM WIIM MCCIEI0BATEIbCKON
NEATENbHOCTH, TMPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUHHBIM amnmapar Hu3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUIEHHE IMIpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaundecTBO yacos DJIEeKTPOHHbIE Cnucox HTOroBbIX Cnoco0 oneHKu
Ne HaumeHnoBaHnue
/ K - (uudpossbie) I/IaHHPYeMBbIX HTOr0BBIX

I a31C¢JI0B U TEM OHTPOJILHBI AKTHYECKH

P Bcero 6p p o o0pa3zoBaTeIbHbIE pe3yIbTaToB € IJIAHHPYEMbBIX
1 porpaMmabl € padooTsl € padooTsl

porp p p pecypebi yKa3aHHeM 3TanoB pe3yJIbTaTOB
ux GopMHpPOBAHUSA
Paznen 1.0u3uka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
11 ®du3uka - HayKa o 2 bu6mmoreka LIOK UCIOJIb30BaTh
IpUPOEC https://m.edso0.ru/7f41619 MTOHATHS: VYeTHBII onpoc

4

(dbuznvecKue u
XHUMHUYECKHUE
SIBJICHUS,
HaOIIrOAEHNE,
IKCIIEPUMEHT,
MO/IEJTb, TUIIOTE3A,
€ IMHHLIBI
buznIecKux
BEJIMYMH, aToOM,
MOJIEKYIIa,
arperatHbie
COCTOSIHUSI BEII[ECTBA
(TBEpHOE, KUAKOE,
razoo0pasHoe),
MEXaHHYECKOe
JBHYKEHUE
(paBHOMEDPHOE,
HEpaBHOMEPHOE,
NpSIMOJIMHEIHOE),
TPaeKTOPHH,
PaBHOJIEHCTBYIOIIAS
cuna, aedopmanus




(ynpyras,
IJIaCTUYECKas ),

HEBECOMOCTD,
coo0arIuecs
COCY/IbI

1.2

dusnueckue
BEJINYUHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

pasnnyaTh SBJICHUS
(s,
TEIJIOBOE IBUKCHUE
Y4acTHIL] BELIECTBA,
paBHOMEpPHOE
JBUKCHHE,
HEPaBHOMEPHOE
JNBUKEHUE, UHEPLUS,
B3alMO/JIEHCTBUE
T€Jl, paBHOBECHE
TBEPABIX TEI C
3aKpEIUIEHHON OChIO
BpalleHus, repeaada
JABJICHUS TBEPABIMU
TelaMy,
KUIKOCTAMHU U
rasamy,
aTMocdepHoe
JIaBJICHUE, TUIABaHUE
T€J, IPEBPALLEHUS
MEXaHUYECKON
SHEPTUM) 1o
OIMCAHUIO UX
XapaKTEPHBIX
CBOMCTB 4 HAa OCHOBE
OIIBITOB,
JEMOHCTPHUPYIOIINX

VYcrHblii onpoc,
MpaKTU4YecKast
pabora




JTaHHOE (PM3UIECKOe
SIBJICHHE

13

EctectB CHHOHAYy4HBbI
)74 MCTOJ ITO3HAaHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

pacro3HaBaTh
MIPOSIBIICHUE
M3YYEHHBIX
(du3rUecKux
SIBJICHUH B
OKpY>KaloIlleM MUpe,
B TOM YHCJIE
¢busnueckue
SIBJICHUS B TIPUPO/IE:
MIPUMEPHI IBHKEHUS
C pa3MTUYHBIMU
CKOPOCTSIMH B
KUBOU U HEKUBOM
IIPUPOJE, TEUCTBUE
CUJIBI TPCHUS B
MIPUPO/JIE U TEXHHUKE,
BITUSTHUE
aTMoc(hepHOro
JIaBJICHUS Ha )KUBOU
OpraHu3M, MJIaBaHUe
pBIO, phIUaru B Teje
YeJI0BeKa, MPU 3TOM
MIEPEBOTUTH
MPAKTUYECKYIO
3a/1auy B yueOHYIO,
BBIJICNIATH
CYILIECTBEHHBIE
CBOMCTBA
(mpu3HaKM)
buznIecKnx

ITnceMeHHbII
ompoc,
MIPaKTHIECKas
pabota




SIBJICHUH

Hroro no pazneny

6

Pasznen 2.HepBonaqanLHHe CBCACHUA

0 CTPOCHMUH BelIeCTBa

2.1

Crpoenue BelecTBa

1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

OIUCHIBATH
U3y4EHHbIE CBOWCTBA
Ten u pusndeckue
SIBIICHHSI, UCTIONB3YS
¢busnueckue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpeMs,
yTh, CKOPOCTb,
CpeHss CKOPOCTb,
CHJIa YIPYrocCTH,
CHJIa TSHKECTH, BEC
TeJNa, CUjia TPEeHus,
naBieHue (TBEpIOro
TeJa, JKUAKOCTH,
rasa),
BBITAJIKMBAIOIIAS
cujia, MeXaHu4ecKas
paboTa, MOIIHOCTb,
TUIEYO CHITBI, MOMEHT
cuiibl, K03 punreHT
MOJE3HOT0 JIEHCTBUS
MEXaHHU3MOB,
KUHETHYECKast U
MOTEHIUANIbHAS
SHEprus), Mpu
OITUCAHUH
MPaBUIILHO

VYeTHbI onpoc




TPaKTOBATh
(bu3HYECKUN CMBICIT
UCTIOJIh3yEeMBbIX
BEJIMYMH, UX
0003HaYEHHUS U
CIIUHHIIBI
bu3HUecKux
BEJIMYMH, HAXOUTh
bopmyis,
CBSI3BIBAOIIINE
JaHHYIO
bu3nuecKyro
BEJIIMYUHY C
JIPYTUMHA
BEJIMYMHAMH,
CTPOUTH TpaduKu
H3YUYCHHBIX
3aBUCUMOCTEN
buznIecKux
BEJINYNH

2.2

JIBrxeHue n
B3aHMO/ICIICTBIC
YaCTHUI] BEIIESCTRA

bu6nuoreka [IOK

https://m.edsoo.ru/7f41619

4

XapaKTepu30BaTh
CBOMCTBA TeEll,
¢busnueckue
SBJICHUS U
IIPOLIECCHI,
UCIIOJIB3YS ITpaBUIIa
CIIOKEHHUSI CUIT
(BOOMB OTHOM
MpsIMOI), 3aKOH
I'yka, 3akoH
ITackans, 3akoH
Apxumena, mpaBuiIo

VYeTHBI onpoc,
IpaKkTUYecKast
pabota




paBHOBECHSI pbIvara
(6moka), «3omo0TOE
TIPABUIIO»
MEXaHHKH, 3aKOH
COXpaHEeHUS
MEXaHUYECKON
SHEPTHUH, IIPH 3TOM
JaBaTh CIIOBECHYIO
(bopMyITHUPOBKY
3aKOHA U
3aIHUCHIBATH €TO
MaTeMaTHIeCKOe
BBIpaKCHUE

2.3

ArperaTHble
COCTOSIHMSI BEILIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

OIMCHIBATH
M3Yy4YEHHBIE CBOMCTBA
TeN U pu3nIecKue
SIBIICHUS, UCTIOJB3YSI
busnueckue
BEJIMYMHEI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpeMs,
yTh, CKOPOCTbH,
CpeIHSS CKOPOCTH,
CHJIa YIPYTOCTH,
CHJIa TSKECTHU, BEC
Teja, CUja TPeHHs,
naBieHue (TBEPIOro
Tena, KHUIKOCTH,
raza),
BBITAJIKUBAIOIIIAS
cHJia, MEXaHU4ecKast
paboTa, MOIIIHOCTH,

VYcrHblii onpoc,
pelueHune
y4eOHBIX U
PAKTHKO-
OPUCHTUPOBAHHBI
X 337134




TJIEYO CHIIBI, MOMEHT
cuiibl, K03 urueHt
IIOJIE3HOTO AEUCTBUSA
MEXaHU3MOB,
KUHETHYECKAs U
MOTCHIIMATbHAS
SHEPTHUs ), IPH
OITUCAHUH
MIPABUIBHO
TPaKTOBATh
(bu3nvecKuii CMBICIT
UCTIOJIb3YEMBIX
BEJIMYUH, UX
0003HAYEHHUS U
CIIUHHIIBI
(hu3HYeCKux
BEJIMYMH, HAXO/IHUTh
bopmyIH,
CBSI3BIBAIOIINE
JTaHHYIO
busnuecKyro
BEJIMYHHY C
IPYyTUMHU
BEIMYMHAMU,
CTPOUTH TpapuKu
W3YYEHHBIX
3aBHCHUMOCTEN
(bu3HUecKux
BEJIMYHH

Hroro no pazneny 5

Pa3nen 3./IBuskeHue U B3auMoieicTBHE Tel




31

Mexanunygeckoe
IIBIOKEHUE

bubnnoreka IIOK
https://m.edsoo.ru/7f41619
4

XapaKkTepu30BaTh
CBOICTBa Tell,
¢busnueckue
SIBJICHUS U
MIPOLIECCHI,
UCIIOJIB3YS MpaBUia
CIIOKEHHUS CUJT
(BOOJB OTHOM
IIPSIMOI), 3aKOH
I'yka, 3akoH
ITackais, 3aK0oH
Apxumena, IpaBUIIo
paBHOBECHSI phluara
(6moxka), «30J0TOC
MIPABUIIO»
MEXaHHUKH, 3aKOH
COXpaHEHHUS
MEXaHUYECKON
SHEPTUHU, TIPU ITOM
JlaBaTh CJIIOBECHYIO
(bOopMyITHUPOBKY
3aKOHa U
3alUChIBaTh €ro
MaTEeMaTH4ECKOe
BBIpaKEHUE

YcrHblii onpoc,
peleHne yueOHbIX
Y MIPAKTHKO-
OPUCHTHPOBaHHBI
X 3a1a4

3.2

WNuepuus, macca,
IUIOTHOCTH

bubmmoteka [IOK
https://m.edsoo.ru/7f41619
4

OIHCHIBATh
U3y4eHHbIE CBOUCTBA
TeN U PU3NIECcKue
SIBIICHHSI, UCTIONB3YS
¢buznyeckue
BEJIMYMHBI (Macca,
00BEM, IUIOTHOCTD

VYerHBI onpoc,
pelieHne yueOHbIX
U IIPAKTHKO-
OPUCHTUPOBAHHBI
X 3aj11a4,
NpaKTHYECKast
pabora




BEIIIECTBA, BpeMS,
MyTh, CKOPOCTb,
CpeIHsAA CKOPOCTH,
CHJia YIPYrocTH,
CHJIa TSHKECTH, BEC
TeJa, CUjia TPEeHUs,
nasiieHue (TBEPIOTO
TeJa, JKUAKOCTH,
rasa),
BBITAJIKABAIOIIAS
cHJ1a, MEXaHU4ecKast
paboTa, MOIITHOCTb,
TUICYO CHIIbI, MOMEHT
cuibl, Ko purueHT
MOJIC3HOTO JACUCTBUS
MEXaHH3MOB,
KHHETUYICCKAs U
MOTEHITUATLHAS
SHEprus), Npu
OIMCaHWH
MPaBUIILHO
TPaKTOBATh
(bu3HYECKUN CMBICT
UCTIOJIb3yEeMBIX
BEJIMYMH, UX
0003Ha4YeHUs U
SIIUHUITBI
(bu3HUecKux
BEJIMYMH, HAXO/IUTh
bopmyibl,
CBSI3BIBAIOIIINE
JaHHYIO




dusnuecKyro
BCJIMYHHY C
APYruMu
BCIIMYMHAMH,
CTPOUTH rpauKH

H3YYCHHBIX
3aBUCHUMOCTEMN
(du3rUecKux
BEJIMYNH
3.3 Cwuna. Buger cun 14 bu6nmoreka [IOK MIPOBOAUTD YcrHblii onpoc,
https://m.edsoo.ru/7f41619 KOCBEHHBIE pelieHue yueOHbIX
4 HA3MEPEHUS 1 IIpaKTHKO-
u3HICCKIX OPUEHTHUPOBAHHBI
X q
BeJIMYUH (TJIOTHOCTh safiad,
IMpaKTUYCCKasi
BEILECTBA KUIKOCTH
. pabora,
1 TBEPIOTO Tea,
KOHTPOJIbHAS
cuJia TpEHUs paGora

CKOJIB)KEHUS,
NABJICHUE BO3yXa,
BBITAJIKMBAIOLIAs
cuiia, IEeNCTBYIOIIAs
Ha [IOTPY>KEHHOE B
KUIKOCTB TEIIO,

K03 hueHT
IIOJIE3HOTO JE€NCTBUSA
IIPOCTBIX
MEXaHU3MOB),
cienys
MPEIIOKEHHON
WHCTPYKLUU: TIPU
BBITIOJIHEHUH
U3MEpEHUI




cobuparb
AKCIIEPUMEHTAIILHY
10 YCTAaHOBKY U
BBIYUCIISTH 3HAUCHHE
MCKOMOM BEIIMYHUHEI

Hroro no pazneny 21

Paznen 4./1aBjieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B

JaBnenune. Ilepemaua
a1 JIABJICHUSI TBEPIBIMU

TCJIaMHU, XKUAKOCTAMU
" rasaMm

bubnnoreka IIOK
https://m.edsoo.ru/7f41619
4

COOJTFOIaTh MTpaBUIIa
TEXHUKHU
0e30macHOCTH pU
pabote ¢
nabopaTopHBIM
000py/IOBaHUEM;
YKa3bIBaTh
MIPUHIUIIBI ACHCTBUS
pUOOPOB U
TEXHUYCCKHIX
YCTPOMCTB: BECHI,
TEPMOMETD,
JTMHAMOMETD,
cooOraromuecs
cocybl, 0apomeTp,
pbIYar, moJIBUKHBIH
YU HEOJIBUKHBIN
0J10K, HaKJIOHHAs
TJIOCKOCTh

YcrHblii onpoc,
peleHne yueOHbIX
Y MIPAKTHKO-
OPUCHTUPOBAHHBI
X 3a/1a4

4.2 JlaBieHwHe )XUAKOCTH 5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

XapaKTepU30BaTh
MIPUHITATIBL AEHCTBUS
U3yYEHHBIX
npubOpoOB U
TEXHUUYECKUX




YCTPOMCTB C ONIOPOM
Ha UX OnucaHus (B
TOM YHCIIE:
TIO/IITUITHUKH,
YCTPOUCTBO
BOJIONPOBO/IA,
TUAPABINYECKUI
npecc, MaHOMETD,
BBICOTOMED,
IIOPIIHEBOH HACOC,
apeomerp),
WCIIONIB3Ys 3HAHUS O
CBOMCTBax
(hu3HYeCKux
SIBJICHUU U
HE00X0IUMBIE
(bu3HUYeCcKre 3aKOHBI
Y 3aKOHOMEPHOCTHU

43

ATtMmocdepHoe
JlaBJICHNE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

XapaKTepu30BaTh
MPUHLIMIIBI JEUCTBUS
M3YYEHHBIX
npubOpoB U
TEXHUYECKUX
YCTPOMCTB € ONOPOi
Ha UX ONMUCcaHus (B
TOM YHCIIE:
MOJIIIUITHUKHY,
YCTPOMCTBO
BOJIONPOBO/IA,
TMJIPABINYECKUI
pecc, MaHOMETD,
BBICOTOMED,

VYerHBII onpoc,
pelieHne yueOHbIX
¥ TIPAKTHKO-
OPUEHTHPOBAHHBI
X 3a/1a4,
HpaKTHYecKast
pabora,
KOHTPOJIbHAS
pabora,
nmabopaTopHast
pabora




IIOPIIHEBOU HACOC,
apeoMeTp),
UCIIOJIB3YS 3HAHUS O
CBOMCTBax
(bu3HUecKux
SIBIICHUH U
HEO00XO0IUMBIE
(bU3HUYECKrEe 3aKOHBI
Y 3aKOHOMEPHOCTHU

JlericTBHUE )XKUIKOCTH
M rasa Ha
MOrPYKEHHOE B HUX

44

TECJIO

bu6nuoreka [IOK

https://m.edsoo.ru/7f41619

4

MPUBOIUTH TPAUMEPHI
(HaXOaUTH
UH(POPMALIHIO O
IIPUMEPAX )
MIPAKTUYECKOTO
UCTOJIb30BAHUS
bu3nuecKux 3HaHUI
B IOBCEIHEBHOM
KU3HU JJI5
obecrieueHust
0€30MacHOCTH NPH
oOparnieHuu ¢
npudopamu u
TEXHUYECKUMU
YCTPOWCTBaMH,
COXpaHEeHHUS
3JI0pOBbSI U
COOJII0ICHUSI HOPM
HKOJIOTUYECKOTO
TTOBEJ/ICHUS B
OKpYy>Karollen cpeae

YerHbIH onpoc,
pelieHne yueOHbIX
¥ TIPAKTHKO-
OPUCHTUPOBAHHBI
X 3aj1a4,
HpaKTHYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabora

Hroro no pazneny

21




Pa3nea 5.PaGora n MOIIHOCTB. JHeprus

5.1 Pabota 1 MOITHOCTH 3 1 bubnmoreka [JOK OIHCHIBATh VYerHbii onpoc,
https://m.edsoo.ru/7f41619 H3yYEHHBIC CBOMCTBA | PEIICHHUE y4EOHbIX
4 Ten U PU3HICCKUE 1 [PaKTHKO-
SIBJICHUSI, UCTIONB3yst | OPUCHTHPOBAHHEL
¢busnueckue X 3afad,
nmaboparopHas
BEJIMYMHBI (Macca,
pabota

00BEM, INIOTHOCTD
BElIEeCTBAa, BpeMs,
MyTh, CKOPOCTb,
CpeIHsisi CKOPOCTb,
CHJIa yIIPYTOCTH,
CHJIa TSDKECTH, BEC
Teja, Cuja TPeHMUs,
JaBjieHue (TBEPIOro
TeJa, JKUAKOCTH,
rasa),
BBITAJIKUBAIOIIAs
cujia, MeXaHu4ecKas
paboTa, MOIIIHOCTb,
TJIEYO CHJIbI, MOMEHT
cuiibl, KO3 punreHT
MOJE3HOT0 JIEHCTBHUS
MEXaHH3MOB,
KWHETHYECKAs U
MOTEHIAIbHAS
SHEprus), Mpu
OITUCAHUH
MIPaBUIBHO
TPaKTOBATh
(U3UYECKU CMBICIT
UCTIOJIb3YEMBIX




BCINYHH, UX
0003HaUYeHUs U

SIUHUIIBI
busznIecKux
BEJIMYMH, HAXOUTh
(hopMyITBI
bubnmoreka [IOK OMUCHIBATh YcTHBI onpoc,
5.2 [IpocTeie MexaHU3MBbI https://m.edsoo.ru/7f41619 M3YYCHHBIC CBOMCTBA | PpEHICHUE yIeOHbIX
4 Ten U pU3NIECKHe U NIPAKTHKO-
5.3 Mexanuueckas bu6nmoreka [IOK SIBJICHUSI, UCTIOJIB3YS OpHUCHTHPOBAHHBI
SHEprus https://m.eds00.ru/7f41619 usrueckue X sajadt,
4 IPaKTHYECKast
4 BEIMYMHBI (Macca,
.. pabora,
00BEM, INIOTHOCTD
KOHTPOJIbHAS
BEIIIECTBA, BPEMsI
m » BpeMi, pabora,
HyTh, CKOPOCTB, nmaboparopHast
CpPEIHSS CKOPOCTb, pabota

cuJia YIpyrocTu,
CHJIa TSOHKECTH, BEC
TeJa, CUjia TPEeHUs,
naBieHue (TBEpAOro
TeJa, JKUAKOCTH,
raza),
BBITAJIKMBAIOIIAS
cujia, MeXaHu4ecKas
paboTa, MOIIIHOCTb,
IJIEYO CHJIbI, MOMEHT
cuiibl, K03 punreHT
MOJE3HOT0 JIeHCTBUS
MEXaHH3MOB,
KHHETHYECKAs U
MOTEHLIUANIbHAS
SHEPIrus), Npu




OTMCaHWH
MIPaBUIHLHO
TPaKTOBATh
¢bu3nUecKuil CMBICIT
UCHOJb3yEeMBIX
BEJIMYMH, UX
0003HaYEHUS U
€IUHUIIBI
busznIecKux
BEJIMYHH, HAXOUTh
bopmyIH,
CBSI3BIBAIOIINE
TAHHYIO
buznyeckyro
BEJIMYUHY C
IPYyTUMHU
BEJIMYMHAMU,
CTPOUTH rpapuKu
W3YYCHHBIX
3aBHCHUMOCTEN
buznyecknx
BEJIUYHH;
MIPOBOJUTH OIBITHI
110 HaOJIIOACHUIO
buznyecknx
SIBJICHUW WJIA
(hbUBUYECKUX CBONCTB
Ten: popMynupoBaTh
pOBEpsIeMbIe
MIPETOI0KEHNUS,
coOHupaTh yCTaHOBKY
13 TIPE/ITIOKEHHOTO




o0opyIoBaHus,
3aIlIuChIBATh X0

arperaTHbIC COCTOSAHUA

OTbITA U
bopmynupoBaTh
BBIBO/IbI
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 12
YACOB IIO ITPOTPAMME
8 KUIACC
KoanuecTBo 4acoB JIeKTPOHHbIE CIHHCOK HTOTOBBLIX Cnoco0 oneHKH
Ne HaumenoBanue
(uudposbie) IUIAHUPYEMBbIX HTOTOBBIX
n/ pa3/iesioB U TeM Beer | Kourpoabunl | Ilpakruyecku
o0pa3oBaTejibHbIE pe3yJIbTaToB ¢ IUIAHUPYEMbIX
I NPOrpamMmsbl 0 e paboThbl e padoThbI
pecypchl yKa3aHHeM 3TanoB UX pe3y/1bTaTOB
¢opmupoBanus
Pa3nes 1.TenJioBble siBJIeHUA

11 IToBTOpEHME 17 bubnuotexa [JOK MPaBUJILHO TPAKTOBATh YcrHblii onpoc,
HA3YYEHHOTO 3a https://m.edsoo.ru/7f4181c e| ¢dusmveckuii cMbICT pelieHue
Kpr 7 KJacca HCHOHB3yeMBIX BCJINYHNH, UX y‘le6HBIX u

0003HaYEHHS U CTMHUILIBI NPaKTHKO-
bu3NYeCKUX BENUYHH, OPHEHTHPOBAHHbI
HaXOAUTh (POPMYJIBL, X 32184
CBSI3BIBAIOIINE JAHHYIO

($uU3NYECKyI0 BEINYNHY C

JIPYTUMU BeTUYUHAMH,

CTPOUTH TpapuKu

M3YYEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIMYNH;

1.2 Crpoenue n 7 bubnuoreka [IOK VCITOJIB30BATh TIOHATHSA: VYcerHbI onpoc,
CBOMCTBa https://m.edsoo.ru/7f4181c | macca 1 pa3Mepbl MOJIEKYJI, | pelIeHue
BEIECTBA e TEILIOBOE JBUKEHHE Y4EOHBIX U

aTOMOB M MOJIEKYIL, TIpaKTHKO-
OPUCHTUPOBAHHBI




BEIIICCTBA,
KPUCTAJUIMYECKUE U
aMmopdHBbIC Tena,
HACHIIIEHHBIN U
HEHACBIILICHHBIH map,
BJIQXKHOCTH BO3/1yXa,
TeMIepaTypa, BHyTPEHHSA
SHEPrus, TEMIOBOU
JIBUTATEIb, 3JIEMEHTAPHBIN

X 3a11a4,
nmaboparopHas
pabota

3JIEKTPUYECKUN 3aps,
3JIEKTPUYECKOE MOJIE,
IIPOBOJIHUKHU U
JABJIEKTPUKH, TOCTOSTHHBIN
BJIEKTPUYECKUM TOK,
MAarHuTHOE I0JIE

1.2

TenmoBrle
MIPOIIECCHI

21

bubmuoreka [IOK
https://m.edsoo.ru/7f4181c
e

pazyinyaTh SIBJICHUS
(TeruIoBOE pacuIupeHue u
cKaTue, TerJionepeaaya,
TEIJIOBOE PaBHOBECHE,
CMa4yMBaHue, KalUJUIIPHbIC
SBJICHUS], UCTIAPEHHE,
KOHJICHCAIIHS, TIJIaBJICHHUE,
KpUCTAJI3alus
(oTBepaeBaHmE), KATICHUE,
Terionepesaya
(TerIonpoBOJHOCTD,
KOHBEKIIUS, U3ITy4EHUE),
AJICKTPU3ALINSI TEI,
B3aMMO/ICICTBUE 3apsJI0B,
JENUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE
3aMbIKaHHE,
B3aMOJICHCTBHE
MarHHMTOB, JIEHCTBHUE




MarHHTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM,
AJIEKTPOMAarHUTHas
WHYKITUS) TIO OTTMCAHHUIO
UX XapaKTEePHBIX CBOMCTB 1
Ha OCHOBE OIILITOB,
JIEMOHCTPHUPYIOLTNX

naHHoe pr3uveckoe

SIBIICHHE
Hroro no pazaeny 45
Pa3nen 2.9jeKkTpuyeckue ¥ MATHUTHBIE SIBJIEHUS
2.1 DNEKTPUIECKHe 7 1 bubnuoteka [IOK ONKMCHIBATh U3YUCHHBIC YcrHblii ompoc,
3apsibl. https://m.edsoo.ru/7f4181c CBOICTBA TeI U peleHune
3apspKeHHBIE Tea e duznYeCcKue SIBICHUS, y4eOHBIX 1
U UX UCTIONB3YS (PU3NYECKUE TIpaKkTHKO=
B3aUMO/ICHCTBHE BEJIMYMHBI (TEMIEpaTypa, OpHCHTHPOBAHHBI
X 3a/1a4,
BHYTPEHHSISI DHEPTHS,
MpaKTUICCKasA
KOJIMYECTBO TEIUIOTHI,
pabota

yAeIbHas TEIUIOEMKOCTD
BEILIECTBA, yJIEIbHas
TEIUIOTA IJIABJICHUS,
yAENbHas TEIJI0Ta
napooOpa3zoBaHus,
yAeNbHas TEIIoTa
CrOpaHus TOILINBA,

KO3 (UIIUEHT MOJIE3HOTO
JIEUCTBUS TEILIOBOMN
MAIlIMHBI, OTHOCUTEJIbHAS
BJI&KHOCTH BO3/1yXa,
BIIEKTPUYECKHM 3apsij,

CHJIa TOKa, 3JICKTPUICCKOC




HalpspKeHue,
COIPOTHUBIIEHHUE
IIPOBOJIHMKA, YIEIBHOE
COIIPOTHBJICHUE BEILECTBA,
paboTa 1 MOLITHOCTb
AJIEKTPUYECKOTO TOKA), IPH
OIMMCAHUU ITPABUJIBHO

TPaKTOBaTh (pru3nUecKuii
CMBICTI HCTIOJIb3YEeMBIX
BEJIMYMH, 0003HAYECHUSI U
€IMHUIIBI (PU3UIECKUX
BEJIMYHH, HAXOTUTh
(opMyIIbI, CBA3BIBAIOIINE
JaHHYIO (PU3HYECKYIO
BEJINYMHY C APYTHMHU
BEJIMYNHAMU, CTPOHUTH
rpaguKy U3y4eHHBIX
3aBHCUMOCTEHN (PU3NIECKUX
BEJIMYHMH




2.2

ITocTostHABII
AJIEKTPUYECKUN
TOK

20

bubmmoreka [JOK
https://m.edsoo.ru/7f4181c
e

XapaKTepU30BaTh CBOMCTBA
Ten, Gu3nuecKue sBJICHUS
U TIPOIIECCHI, UCTIONb3YS
OCHOBHBIE I10JIOKEHHUS
MOJIEKYJISIPHO--
KMHETUYECKOU TEOPUU
CTPOEHMS BEILIECTBA,
MPUHIIUII CYTIEPIO3UIINH
noJiei (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH
COXpaHEHHUS 3apsa, 3aKOH
OmMa 1t yyacTka Leru,
3akoH J[xoyna—JIeHna,
3aKOH COXpPaHEHUs
SHEpPTruy, IPU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIlUCHIBATh €r0
MaTeMaTHYeCKOe
BBIpA)KECHUE;

MPUBOJAUTH PUMEPHI

YcrHbIii onpoc,
perieHue
Y4eOHBIX U
TPAKTHKO-
OpPHEHTHUPOBAHHBI
X 3aj1a4,
NpaKTHIEeCKas
pabora,
KOHTPOJIbHAS
pabora,
naboparopHas
pabora




(HaxoauTh HHGOPMAITHIO O
IpUMepax ) NPakTUIECKOro
UCTIONIb30BAHUS
bu3HYECKUX 3HAHUI B
MOBCE/IHEBHOM JKU3HU TSI
o0ecrieyeHus
0€30MacHOCTH NPU
obparienuu ¢ npudopamu
U TEXHUYCCKUMU
YCTPOKCTBaMH,
COXpaHEHHS 3/I0POBbS U
coOII0ICHUSI HOPM
9KOJIOTUYECKOTO
MOBE/ICHUS B OKpY>Karo1en
cpene

2.3

Marnautabie
SIBJICHUS

15

bubmuoreka [JOK
https://m.edsoo.ru/7f4181c
e

pacro3HaBaTh MPOSBICHUE
U3YYEHHBIX (PU3NIECKUX
SIBJICHUH B OKpY)KaIOIIEeM
MHpE, B TOM YHCIIe
(du3nyeckue siBICHUS B
IpUPOJIE: MOBEPXHOCTHOE
HATSDKEHHE U KAl pHbIE
SIBJICHUS B TIPUPOJIE,
KPHUCTAJUTBI B IPUPOJIE,
uznydyenue ComHua,
3aMep3aHue BOJOEMOB,
MOpCKHUe OpHu3Hbl,
00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera,
JJIEKTPUUECKHUE SIBIICHUS B
atMocdepe, SIeKTPUIECTBO
KHUBBIX OPraHU3MOB,

YcrHblii onpoc,
peleHue
y9eOHBIX U
HPAKTHKO-
OPHUEHTHUPOBAHHBI
X 3aj1a4,
HpaKTHYeCKast
pabora,
nmabopaTopHast
pabota




MAarHUTHOE 10JIC 3EMIIH,
npeti morocoB, potb
MarHUTHOTO TIOJIS JITIst
YKU3HU Ha 3emiie, OJISIPHOE
CHUSIHUE, TIPH 3TOM
NEPEBOAUTH IPAKTUYECKYIO
3a/1a4y B yU4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE
CBOMCTBA (ITPU3HAKK)
(UBHYECKUX SBICHHMA

2.4

DNeKTpOMarHuTHA
S UHYKIIHS

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181c
e

OOBSCHATH (busnueckue
MIPOLIECCHI U CBOWCTBA TEJ, B
TOM YHUCJIE U B KOHTEKCTE
CUTYyalun MPaKTHUKO-
OPUEHTHUPOBAHHOTO
Xapakrepa: BBISIBIIATH
MIPUYMHHOCIICCTBEHHBIC
CBSI3H, CTPOUTH OOBSCHEHHE
u3 1-2 nornyeckux maros ¢
oropoit Ha 1-2 M3ydeHHBIX
CBOICTBa duznveckux
SBJICHUH, duznuecKkux
3aKOHOB W
3aKOHOMEPHOCTEN;

peliaTh pacyE€THHIE 3a/1a4U B
2-3 [neWCTBUA, WCIONbB3Ys

3aKOHBI u bopMyibl,
CBSI3BIBAIONINE (PUBHUECKHUE
BEJIMYMHBI: HAa  OCHOBE
aHaJM3a YCJIOBMS  3aJlaud
3aIMChIBATh KpaTkoe
yCIIOBHE, BBISIBIIATH

HCOOCTAaTOK  JaHHBIX  JJIA

'YcTHBII onpoc,
peteHne y4eOHbIX U
MPaKTHKO-
OPUEHTHPOBAHHBI X
3ajay, MpaKkTHYecKas
padora,
maboparopHas padora




peuIcHud 3aJ1a4u, BBIGI/IpaTI:

3aKOHBI u bopmyIs,
HEoOXOoUMbIe JUIS eé
peleHus, IIPOBOJUTH
pac4€Tbl U CpaBHHBATH
HOJTy4EHHOE 3Ha4YEHHE

(Gu3nYecKOl  BENWYMHBI C
U3BECTHBIMH JJAHHBIMU;

pacrio3HaBaThb ~ IpOOJIEMBI,
KOTOpbIE ~MOXXHO  PEIIUThH
npyu 1oMoIM  (PU3HYECKUX

METO/I0B, UCIIONIb3YS
ONMCAHHE HCCIEA0BaHUs,
BBIJICIISITh IIPOBEPSIEMOE

IPENONI0KEeHUE, OLIEHUBATh
HPaBHIBHOCTb HopsiIKa
IIPOBE/ICHUST MCCIICAOBAHUS,
JIeNIaTh BBIBOJIBL;
IPOBOJUTH OIBITHI 110
HaOJII0ICHUIO (PU3UUECKUX
SBJICHUN WIIN (PU3UUECKUX
CBOWCTB TeJ (KanuUIsIpHbIe
SIBJICHHS, 3aBUCIMOCTb
JIABIICHUS BO3TyXa OT €ro
00BEMa, TeMIeparypsl,
CKOPOCTH Tpolecca
OCTBIBaHUS M HATPEBAHUS
IpY U3JTy4E€HUH OT LIBETa
U3IIy4aromen
(TorJIOIIarOIIIeH )
MIOBEPXHOCTH, CKOPOCTh
WCTIApEHUSI BOJBI OT
TEMITePATyPhl )KUJIKOCTH H




IJIOIIAAHN €€ TOBEPXHOCTH,
3JIEKTPU3ALMS TEl U
B3aMMO/ICHCTBHE
ANEKTPUUECKUX 3aPsIOB,
B3aNMOJECHCTBUE
MMOCTOSIHHBIX MarHUTOB,
BHU3yaIu3alus MarHUTHBIX
TMOJICH TTOCTOSHHBIX
MarHuTOB, ACHUCTBUS
MAarHuTHOTO I10JIS Ha
MIPOBOJIHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA
3JICKTPOABUTATENIS
MTOCTOSTHHOT'O TOKA):
dbopmynupoBath
MIPOBEPSIEMbIC
IPEI0JIOKEHUS, COOUpaTh
YCTaHOBKY U3
MPETI0KEHHOTO
00opyI0BaHus, OMICHIBATH
XOJI OIBITA U
dbopMyITUpPOBaTh BBIBOBI




TToBTOpEHME
M3Y4YeHHOT0 3a Kypc 8
KJacca

17

buonorexa [JOK
https://m.edsoo.ru/7f4181c e

IPaBUIBHO TPAKTOBAThH
buznYeCKuit CMBICT
UCTIONIb3YEMBIX BEJTHYUH,
X 0003HAYCHHS U
eIMHUIBI PU3NUECKUX
BEJINYMH, HAXO/IUTh
(OopMyIIBI, CBA3BIBAIOIINE
JaHHYIO (PU3HYECKYIO
BEIIMYUHY C APYTUMH
BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEH (PU3NIECKUX
BEJIMYHH;

'Y cTHBI onpoc,
pereHne y4eOHbIX U
MPaKTHKO-
OPHEHTHPOBAHHBI X
Bajgad, mpakTHYecKas
pabota

Hroro o pazneny 54

PesepBHoe Bpemst 3

OBIIEE

KOJIMYECTBO YACOB 102 3 14.5

1O ITPOTPAMME

9 KJIACC

Ne HaumenoBanue KosanuyectBo yacoB DJIEeKTPOHHbIE CnucoK HTOrOBBIX Cnoco0 oneHku
n/ pa3aesioB U TeM Bceer Kontpoasnsl | IlpakThyeckn (mudposbie) NJIAHHPYEMBIX PE3YJIbTATOB | KTOrOBBIX




n NpOrpaMmblI o0pa3oBaTejbHbIE C YKa3aHHEeM 3TanoB uX IUIAHUPYEMbIX
e paboThbI e padoThbI
pecypebl ¢opmupoBanus pe3yJbTaToB
Pa3znen 1.Mexanuyeckue siBJIeHUS
UCIIOJIb30BaTh MOHATHUS: YcTHBIN ompoc,
cucTema oTcuéra, pemieHune
MaTrepuanbHas TOuKa, YUCOHBIX 1
TPaeKTOpus, paKkTHKO=
OTHOCHUTEILHOCTD OPHCHTHPOBAHHLI
X 3a1a4,
MEXaHHYECKOTO JBUKCHUS,
(1) ( IMpaKTUYCCKasi
edopmanus (yrnpyras
ACQOpMAatiiit Lynpyras, padora,
IIacTUYECKas), TpeHHeE,
KOHTPOJIbHAs
LEHTPOCTPEMUTENHLHOE pa6ota
&
YCKOPEHHE, HEBECOMOCTb M | paGopatopHas
IEPETPY3KHU, HCHTP paGOTa
TSKECTH, a0COTIOTHO
Mexanuueckoe .
bubnuorexa [JOK TBEPAOE TEJO, LIEHTP
JBUKCHHUE U B
11 10 1 https://m.edsoo.ru/7f41a4a TSDKECTH TBEPAOTO TEJa,
CIIOCOOBI €T0
6 paBHOBecCHE,
OTTHCAHUS
MeXaHH4YeCKue KoueOaHus
Y BOJIHBI, 3BYK, HH(pa3ByK
U yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJTHBI,
ITKaJTIa AJIEKTPOMArHATHBIX
BOJIH, CBET, OJIM30pYKOCTh
¥ TaTbHO30PKOCT,
CHEKTpPbI UCITYCKAHUS U
MoTJIoIIeH s, anb(a, Oera-
U TaMMa-u3ITy4eHus,
W30TOIIBI, SI/IepHAS
SHEpreTHKa
1.2 BiaumoneiictBue 20 1 3 bubmuorexa [IOK OTHCHIBATh U3yUEHHBIC




TCHI

https://m.edsoo.ru/7f41ada

6

CBOMCTBA TEN U
(busznyecKue SBICHMUS,
UCTIONB3YS (PU3UIECKUe
BEJIMYUHEI (CPEIHSS U
MT'HOBEHHAsl CKOPOCTH Tefia
IIpY HEPAaBHOMEPHOM
JBUKEHHUH, YCKOPEHHE,
nepeMeleHue, myTh,
yIJI0Basi CKOPOCTh, CHJIA
TPEHMUSI, CUJIa YIPYTOCTH,
CHJIa TSKECTU, YCKOPEHHE
CBOOOHOTO MaJIEHUs, BEC
Tena, UMIYJIbC Tena,
UMITYJIBC CHIIBI,
MexaHuuyeckas padoTa u
MOIIIHOCTb, MOTEHIAIbHAS
SHEPrus Teia, MOAHITOro
HaJ IOBEPXHOCTbHIO 3EMIIH,
MOTCHIMATbHAS SHEPTUS
CKaTOM MPYKUHBI,
KHUHETUYecKasi DHePTUsl,
MOJIHAsE MEXaHUYEeCKast
SHEPrus, MEPUO U YacTOTa
Kose0aHui, IJIMHA BOJHBI,
TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETAa,
MO0Ka3aTeib MPeTOMIICHUS
Cpenbl), Py OTTUCAHUH
MPABIWIIBHO TPAKTOBATH
(bu3HYECKUN CMBICT
UCIOJIb3YEMBIX BEIMYUH,
0003HAYECHHUS U STUHUIIBI




(bU3HYECKUX BEIUYHH,
HaXOAUTh (POPMYIIBL,
CBSI3BIBAIOIUE JAHHYIO
(bU3NIECKYIO BETUYHHY C
APYTMMH BEJIHMYHHAMH,
CTPOUTH Tpaduku
U3y4YCHHBIX 3aBUCUMOCTEH
(bHU3MUECKUX BEINYUH

13

3aKoHbBI
COXpaHEHHSI

10

bu6mmoreka [JOK
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XapaKTepHU30BaTh CBOMCTBA
Ten, GU3NIECKUE SABICHUS
Y MPOLIECCHI, UCTIOB3YSI
3aKOH COXPaHEHHUS
SHEPIruu, 3aKOH
BCEMHPHOTO TATOTCHHUS,
MIPUHLUIT CYTIEPIIO3UIIUI
CHJI, TPUHIIUIIT
OTHOCHUTEJILHOCTH
I'anunes, 3aKOHBI
HrrotoHa, 3aK0H
COXpaHEHUs UMIYJIbCa,
3aKOHBI OTPAKEHUS U
MPETOMJIEHUS CBETA,
3aKOHBI COXPAHECHHS
3apsiJ0BOTO U MAaCCOBOTO
YHUCEeJ NPU AAESPHBIX
peakuusx, Mpu 3TOM
J1aBaTh CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U
3aIUCHIBATh €TO
MaTeMaTHIECKOe
BBIpKEHUE

YcrHblii onpoc,
perieHue
y9eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3a/1a4,
HpaKTHYeCKast
pabora,
KOHTPOJIbHAs
pabora,
nabopaTopHast
pabota
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Pazgen 2.Mexannuyeckue KoJ1e0aHUS M BOJTHEI

2.1 Mexannueckue 7
KOJIEOaHUS

bu6mmoreka [JOK
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pacrio3HaBaTb ~ IpOOJIEMBI,
KOTOpbIE MOXKHO  pEIIUTh
npu oMol  (U3NYECKUX
METO/IOB, UCTIONB3YS
OMHCaHWE  HCCIIEIOBAHMUS,
BBIJICNIATH poBepseMoe
IPENOJI0KEeHNE, OIICHUBATD
NIPaBUIIBHOCTD nopsiiKa
MIPOBEJICHUST HCCIICIOBAHUS,
JeIaTh BBIBOJIBI,
UHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOIEHUN U
OIIBITOB;
MIPOBOJIUTH OMBITHI 11O
HaOIIOICHUIO (PU3HUECKUX
SBIICHUH WIN (PU3UUECKUX
CBOMCTB TeN (M3y4YeHUE
BTOpOTO 3akoHa HproTOHa,
3aKOHA COXPaHCHHS
SHEPTUH, 3aBUCHMOCTh
nepuoia KojiebaHui
MPYKUHHOTO MasTHUKA OT
MAaccChl Tpy3a U KECTKOCTH
MPYKUHBI U
HE3aBHCUMOCTH OT
aAMIUTATYIBI MaJIBIX
KoJIeOaHuH,
MIPSIMOJIMHEITHOE
pacripocTpaHeHHUE CBETa,
pasnokeHue 6eoro ceera

VeIl onpoc,
pelenue
Y4eOHBIX U
MPAKTHKO-
OPUCHTHPOBaHHBI
X 3a11a4,
HpaKTHYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHast
pabora




B CIIEKTp, U3yUYCHUE
CBOWCTB M300paKeHHUs B
TUIOCKOM 3€pKajie U
CBOWCTB M300paKeHUs
npeaMera B coouparomeit
JINH3€E, HAOJII0ACHHE
CIUTOIIHBIX U JINHEHYATHIX
CIIEKTPOB MU3ITyYCHUS):
CaMOCTOSITENTLHO COOMPAaTh
YCTQHOBKY U3
M30BITOYHOTO HA0Opa
000pyIOBaHUs, OIIMCHIBATH
XOJI OTIBITA U €TO0
pE3YJIbTATHI,
(hOopMyIIMPOBATH BBIBOJIBI

99 MexaHU4ecKue
' BOJIHBL. 3BYK

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
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penieHne yueOHbIX
Y TIPaKTHKO-
OPUEHTHPOBAHHBIX
3a/1ay,
MpaKTUYEeCKast
pabora,
KOHTpPOJIbHAS
pabora,
nabopaTopHas
pabora

Hroro no pazneny
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Pa3znen 3.3H€KTPOM3FHI/ITH06 moJI€ H 3JICKTPOMATrHUTHBLIEC BOJTHBI

3.1 DNEeKTPOMAarHUTHO
€ TmoJsie u
AIIEKTPOMArHUTHBI
€ BOJIHBI

6

2

bu6nmoreka [JOK
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XapaKTepU30BaTh CBOMCTBA
Ten, GU3NYECKUE SBICHUS U
IIPOLECCHI, UCIIOJIB3Ys 3aKOH
COXPAHEHUS SHEPIrUH, 3aKOH
BCEMUPHOTO TATOTEHUS,

VYeTHbI onpoc,
pelenue
y4eOHBIX U
NPaKTHKO-
OPHEHTHUPOBAHHBI




MIPUHIIUIT CyNepno3nuun
cuI, MPUHLIAIT
OoTHOcUTenbHOCTH [ ammmues,
3akoHbl HbIOTOHa, 3aKoH
COXpaHEHUs HMITYJIbCA,
3aKOHBI OTPAKECHUS u
MIPEJIOMIIEHUS CBETA, 3aKOHBI
COXpAaHEHUs 3apsA0BOr0 U
MacCOBOTO qycen npu
SAJIEPHBIX ~ pEaKUusAX, M[pu
3TOM  JaBaTb  CIIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa U

3aIHChIBaTh ero
MaTeMaTH4ecKoe
BBIPAKCHNE;

OOBSCHSTD busnueckme

IMpOUCCChI 1 CBOMCTBaA TCJI, B
TOM 4YHCJIC U B KOHTCKCTC

CUTyaluu IIPaKTUKO-
OpPUEHTUPOBAHHOTO
Xapakrepa: BBISBIIATH

HNPUYMHHO-CJIE/ICTBEHHbIE
CBSI3H, CTPOUTHh OOBSCHEHHE
U3 2—3 JIOTUYECKUX 11aroB C
OTNopoil Ha 2—3 M3Yy4EeHHBIX

CBOMCTBa buznyeckux
SIBJICHU, buznyeckux
3aKOHOB WA
3aKOHOMEPHOCTEN;

peuaTe pacu€THBIE 3aa9n
(omumparomuecs Ha CUCTEMY
u3 2-3 ypaBHEHMI),
UCIIOJIb3YS 3aKOHBI U
(bopMyIIbl, CBA3BIBAIOIINE

X 3a11a4,
NpaKTHIEeCKas
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota




(bu3nUYeCKre BETUYHHEL: Ha
OCHOBE aHAJIN3a YCIOBUS
3aJla4M 3aMHChIBATh
KpaTKOe YCJIOBUE,
BBISIBIISATH HEJIOCTAIOIINE
WA U30BITOYHBIC TAaHHBIC,
BBIOMPATH 3aKOHBI U
(hopMyIIbl, HEOOXOAMMBIC
JUTSL PEIIeHUsI, IPOBOIUTH
pacy€Thl ¥ OLICHUBATh
PEATMCTUIHOCTD
MOJIY9EHHOTO 3HAYCHHUS
(U3HYECKON BETMUNHBI

Wroro no paszneny
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3aKoHBI
pacrpocTpaHeHus
cBera

bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6

XapaKkTepu30BaTh
IIPUHLIMIIBI 1EHCTBUS
U3YyYEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOMNCTB C
OIIOPOM Ha UX OMMCAHHUS (B
TOM YHCIIE: CIIUJOMETD,
JaTYUKU MTOJIOKEHHUS,
paccTosHUS U YCKOPEHUS,
pakera, 3X0JI0T, OUKH,
nepuckor, oToarnmapar,
ONITUYECKUE CBETOBOJBI,
CIEKTPOCKOII, IO3UMETP,
kaMmepa BunbcoHa),
HCIIOJIb3YS 3HAHUS O
CBOMCTBAX (PU3UUECKUX
SBJICHUI U HEOOXOIUMBbIE




busnueckue
3aKOHOMEPHOCTH

4.2

JIuH3BI U
ONTUYECKHE
prOOpPbI

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
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UCIIONB30BaTh  CXEMbl U
CXeMaTU4YHbIe PUCYHKHU
U3YYCHHBIX  TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX
npruOoOpoB u
TEXHOJIOTUYECKUX
IPOLIECCOB TPH  PEILICHUH
y4eOHO-TIPaKTHYECKUX
3a1a4, ONTUYECKHE CXEMBI
TUIst MOCTPOCHHUS
u300paKeHN! B IIOCKOM
3epKkaie U cobuparomeit
JIMH3E;
MPUBOJIUTH IPUMEPHI
(HaxoauTh MH(MOPMAITUIO O
puMepax) MPaKTUYECKOro
UCTIOJIb30BAHUS
(bUBUYECKUX 3HAHUM B
MHOBCEIHEBHON XKU3HU JUIA
obecrieueHust
0e30macHOCTH Ipu
oOpareHnu ¢ npudopamu
U TEXHUYECKUMU
YCTpOMICTBaMH,
COXpaHEeHHUS 3]JI0POBbS U
coOJTI0IeHHs] HOPM
IKOJIOTUIECKOTO
MOBE/ICHUS B OKPYKAIOIIEH

cpene

4.3

Paznoxenune
0eJIoro cBeTa B

bu6mmoreka IIOK
https://m.edsoo.ru/7f41ada




CIIEKTp

Hroro no pazneny
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Pa3znea 5. KBanToBbIe ABJIeHUSA

5.1

Ucnyckanue u
IIOTJIOIIEHHE CBETA
aTOMOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6

MPUBOUTH pUMEpPbI
(HaxoauTh WHGOPMAIUIO O
IpUMepax) MPaKTHYECKOIO
UCTIOJIb30BaHUS (PU3NIECKUX
3HaHUKI B  IOBCEIHEBHOU
KU3HU Ui oOecreueHust

0€3011aCHOCTH npu
oOpailieHuu ¢ npudbopamu u
TEXHUYECKHUMHU

YCTPOMCTBAMHU, COXPaHEHHs
3I0pOBbS M COOJIIOJICHUS
HOPM 9KOJIOTUYECKOTO
IIOBEJICHUS B OKpYXaroIen
cpene;
OCYILIECTBIISATh IOUCK
nH(popmanuu GpU3nIecKoro
coxepxkanus B lHTepHere,
CaMOCTOSITENTLHO
bopMynupys HOUCKOBBIN
3a1poc, HaXOAUTh MTyTH
OIIpENIEIICHUS
JIOCTOBEPHOCTH
MOJIy4eHHOM nHpopmanuu
Ha OCHOBE UMEIOIINXCS
3HaHUHN U
JIOTIOJTHUTEbHBIX
HCTOYHHUKOB

5.2

Crpoenue
ATOMHOTO s7Ipa

bu6mmoreka IIOK
https://m.edsoo.ru/7f41ada

ONMUCHIBATh U3yUYEHHBIC
CBOWCTBA TEJ U




(busznyecKue SBICHHUS,
UCTIONB3YS (PU3UUECKUe
BEJIMYUHEI (CPEIHSS U
MI'HOBEHHAasl CKOPOCTb Tejla
IIpY HEPaAaBHOMEPHOM
JIBUKEHHUH, YCKOPEHHE,
nepeMelieHue, myTh,
yIJI0Basi CKOPOCTh, CHJIa
TPEHMUS], CUJla YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHUE
CBOOOIHOTO MaJIEHHUs, BEC
Tena, UMITYJIbC Tela,
UMITYJIBC CHIIBI,
MexaHuuyeckas padoTa u
MOIIHOCTb, TOTEHIAIbHAS
SHEPrus Telna, MOAHITOro
HaJ IOBEPXHOCTbHIO 3€MIIH,
MOTEHLIMAJIbHAs SHEPTUS
CKaTOM IPY’KUHBI,
KHHETUYECKas DHEPTHSI,
MOJIHAsI MEXaHUYEeCKast
SHEPrus, MEPUO U YacTOTa
Kose0aHui, IJI1HA BOJHBI,
TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETAa,
MIO0Ka3aTeib MPeTOMIICHUS
Cpelibl), Py OMUCAHUU
MPaBWJIbHO TPAKTOBATh
(UBUYECKU CMBICIT
UCIOJIb3YEMBIX BEIMYUH,
0003HAYECHUS U €AMHUILIBI
(bU3MYECKUX BEITHYUH,




HaXOAUTh (POPMYIIBL,
CBSI3BIBAIOIUE JAHHYIO
(U3NIECKyIO BETUYHHY C
APYTMMU BEJIMYHMHAMH,
CTPOUTH Tpaduku
U3y4YCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BETTMYUH

5.3

S nepHblie peakuuun

bubmuorexka [JOK
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XapaKTepu30BaTh CBOMCTBA
Ten, GU3NIecKue sBICHUS
Y TIPOIIECCHI, UCTIONB3YS
3aKOH COXPaHCHHUS
SHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHUS,
MPUHIIMII CYTIEPIO3UIIHH
CHJI, IPUHIIUIIL
OTHOCUTEIILHOCTU
I'amuies, 3aKOHBI
HreroTona, 3axon
COXPAaHCHHUS UMITYJIbCA,
3aKOHBI OTPKEHUS U
MPEIOMIICHUS CBETA,
3aKOHBI COXPaHEHUs
3apsI0BOTO U MacCOBOTO
qHcel MPU SIEPHBIX
peaKusx, Mpx 3TOM
JlaBaTh CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U
3aIUCHIBATh €T0
MaTeMaTHIeCKOe
BBIpa)KEHUE

YcrHblii onpoc,
pelieHne
Y4eOHBIX U
HPaKTHKO-
OPUCHTUPOBAHHBI
X 3aj1a4,
HpaKTHYECKast
pabora,
KOHTPOJIbHAs
pabora

Hroro no pazneny
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Pa3nes 6.I1oBTOpuTE1bHO-0000 1110 1IMIT MOYJIb

6.1 [ToBTOpCHME 1 9
000011eHnE
CoJIepKaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

OCYIIECTBIIATh TIOMCK
uHpopManuu  HU3HUECKOTO
conepxanusi B HHTepHere,
CaMOCTOSATEIILHO
bopmyupyst TIOMCKOBBII
3ampoc,  HAXOAWTh  IyTH
OIpeIeTICHUS
JIOCTOBEPHOCTH IIOJIy4EHHOU
uHpOpMAIlMM HA  OCHOBE
UMCIOIIMXCS ~ 3HAaHWH U

JIOTIOTHUTEITHLHBIX
WCTOYHHKOB;

HCIIOJIE30BATh npu
BBIIIOJTHEHU U yueOHBIX
3aJIaHUN Hay4HO-

HOMYJISIPHYIO  JIUTEPATypy
bu3NYeCKoro  ColepIKaHHUs,
CIIPaBOYHBIC MaTepHAIbI,
pecypesl  cetn  MHTEpHeT,
BJIAJICTh npuéMamu
KOHCTIEKTUPOBAaHUS  TEKCTa,
peoOpa3oBaHUs
uHpopMallUl U3 OAHOH
3HAKOBOM CUCTEMBI B
APYTYIO;
C03/1aBaTh COOCTBEHHBIE
MMUChMEHHBIC U YCTHBIC
COOOIIIEHN HA OCHOBE
uH(pOpMaLIUU U3
HECKOJIbKUX UCTOYHUKOB
(bU3MYECKOTO COJIEpKaHUs,
MyOJTMYHO MPEICTABIIATE

pelieHue
Y4eOHBIX U
TPAKTHKO-
OPHEHTHPOBAHHBI
X 3a11a4,
TpaKTHIEeCKas
pabora,
KOHTPOJIbHAS
pabota




pe3yJIbTaThl MPOEKTHOM
WJIM UCCIIEIOBATEIbCKOU
NEeSTEIbHOCTH, IPU ITOM
IPaMOTHO UCIOJIb30BaTh
W3YyYECHHBIN TOHATUUHBINA
anmapar u3y4aeMoro
pasnena GU3MKU U
COIIPOBOXKAATH
BBICTYIUICHHE
IIPE3EHTALUEN C YUETOM
0CcOOEHHOCTEH ayIUTOPUH
CBEPCTHUKOB.

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO
YACOB 11O 102 27

[NPOIT'PAMME




Mpunoxenune. 1.

I'Padpuk KOHTPOJNBHBIX MepPoNnNpuATHI mo yuyeOHomy npeamery «Pusuka. bazoBblil ypoBeHb»

1 yeTBepTH 2 4eTBEPThH 3 ueTBepThH 4 yeTBepTH roa
ePHO/T
POBEICHUS
OLICHOYHOM
MPOIICTYPhI CEHTS0pb OKTS0pb HOSIOPD Jexadpb SHBaph | (eBpaib MapT anpenb Mai
HeJen HeZIen HeJen HeJeu HENen |  Helelu HeJIen HeJIeIn HeJIeIn UTOTO
YaeOHBIH -
Kac N R I R ] 1)1 2022 |2|2)2|2| 2| &|2|2|3|3|3|3|3]3
IpEAMET | 23 45 6178 ol 1]2]3|4]|5 7|8 ol1]|2|3|4a|s|e| 7| &|s|o|o|1|2]3]|4]5
OcHoBHOe 00111ee 00pa3oBaHune
duznka 7 1 1 1|1 1 1|3
duznka 8 1 1 1 1 1 113
1017 6371¢:] 9 1 1 1 1 1 1|3
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