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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TOJIOKEHUN W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (eepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KOHIENIINU MTpenojaBaHusl yueOHoro npeamera « Ou3ukay.

CopmepxaHue mnporpamMmbl 10 (U3MKE HAIpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM 0O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no pu3uke ycTraHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPpUMEPHYIO MOCIE0BAaTEIbHOCTD
U3y4EHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUOI0oTHEH, acTpoHOMUEH U (Pu3nueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTAaBIICT HauOoJee SICHBbIC
oOpasibl MPUMEHEHHsS] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTydeHHUS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
oOpa3oBaHus COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;



HHTCPIPCTUPOBATL JAdHHBIC U NUCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYUCHUS BBIBOJOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX oOpraHuzanusx Poccuiickoit @Denepanuu, peamTu3yOIINX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE NMO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
npoeCCUOHATIBHON JIeATEIbHOCTH, CBS3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUHU.

JlocTrkeHre 3TUX IIeJIed MpOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

NpuOOpETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITOJIb30BAHUEM TTOTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCHINNX pacYCTHBIX 3a1ad ¢
UCITOJIb30BAaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble PabOTBl W AKCIECPUMEHTAIBHBIC HCCIICIAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTUYECKOE OIICHNBaHUE WH(HOPMAIIHH;

3HaKOMCTBO cO cepamu MpodeccnoHaTbHON ACSITETFHOCTH, CBI3aHHBIMU
c (Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.



OO1ee ynCiIo 9acoB, pEKOMEHI0BAHHBIX ISl U3yUeHUs (PU3NKHA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PabOT W OMNBITOB C YYETOM HHAMBUIYATbHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC
Dusuka 1 €€ poJb B MO3HAHUU OKPY/KAOLIEro MUpa.

®usuka — Hayka O npupoze. SBineHus npupoapl. Ousznueckue SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MepeHue @u3anyeckux BelWYuH. PU3NYECKHE
npubopsl. [lorpemHocTs u3MepeHnit MexryHapoHast CucTeMa eauHuII.

Kak ¢usuka u gapyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOY.
EcTecTBEeHHOHAyuYHbII METOJl TMO3HaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHM C MOMOIIbIO MOIeNen

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®duznueckue nMpuOOPHI U MPOIEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenue 1EHbI NeTEHUS MTKATbI U3MEPUTEIBHOTO TPHOOpa.

2. H3mepeHue pacCTOSHUM.

3. Hsmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3Mepenue Ttemrieparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpaA U

JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THIIOTE3bI: JAJTBHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJblle BhICOTA
IIyCKa.

IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.



JBm>kenne uactul BemlecTBa. CBSA3b CKOPOCTH JBWKEHHUSI YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. HabGmionenue nuddyzuu.

3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  MNPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM PsOB (C  HCIOJB30BAaHUEM

dboTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
J/IBUKeHre M B3aUMOeiiCTBHE TeJl.

Mexanuueckoe ABMxKeHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE JBH)KEHHUE.
Cxopoctb. CpeliHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuer mytd u
BPEMEHU JIBUKEHHUSI.

SlBnenne unHepuuM. 3aKOH HMHEpUUHM. B3amMoaencTBHE TeNl Kak NPUYMHA
U3MEHEHUs] CKOPOCTH JBM)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
o0beMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3aumojeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIeHUE TATOTEHUS U CUjia
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpEeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOro JIBHKEHUS Tefa.

2. N3mepenune CKOpOCTH MIPAMOJIMHENHOTO IBUKECHUS.

3. HaOmronenue siBjeHUs WHEPLHH.

4. HaOmroneHne n3MeHEHUs1 CKOPOCTU MPU B3aUMOJEHCTBUH TEJ.

5. CpaBHeEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.

6. Crno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopnsie padomul u onsimel.



1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHHMSI (LIApHKa B KUIKOCTH,
MOJIEJIM AJEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

/laBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBIIICHUSI M YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUsI raza OoT oObeMma, TemrepaTypbl. [lepemaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TiyOwHBI. ['mapocratnueckuit
napajaokc. Coobraroniuecs: cocysl. [ mapaBnuyecKkue MeXaHu3MBbl.

Atmocdhepa 3emnu u atmocdepHoe napieHue. [IpuduHbl CyliecTBOBaHUS
BO3NyIIHON 000si0ouku 3emiu. OmnbiT Toppuyennmu. M3mepenue arMochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATyPhI.

[Tepenava naBieHUS KUJIKOCTHIO U Fa30M.
CooOmarorumecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

I o

3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tesa
Y IUIOTHOCTH KUJIKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBUE IUIaBaHUSA TEJI: IUIABAHKUE WIIM MIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
JKUIKOCTh YacTH Tena.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJbI, JCHUCTBYIOIIEH Ha  TeJo,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOILIECH CUIIbI, IEHCTBYIOLIEH HA TEJO

B ’KMJIKOCTH, OT MacCChI T€Ja.



4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JEeWCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KHIKOCTh
YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.
5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [[pumeHenre npaBuiia paBHOBECHSI phldara K 0J10Ky. «30J10TO€e
npaBuio» Mexanuku. Koadgduument nonesnoro aeiictBus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpaiieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
SHEPTrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIbI TPEHUS IIPU PABHOMEPHOM JIBUXKCHUU TeJa M0

TOPU3OHTAIBLHON MMOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] Hak10HHOM IIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUH.
8 KUIACC

TenuoBblie sIBJICHUS.

OCHOBHBIC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE TIOJIOKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHuEe U KaOWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTtpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerJIonepeaaya u CoBeplieHre padoTsl. Bubl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHS, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenwe. YnenbHas Teriora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro

JABJICHUS.
BiaxxHocTh BO3ayXa.
OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.
[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtermmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.
3aKOH COXPAHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.
Hemoncmpayuu.

1.

2
3
4.
5

L ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

HaGmronenune nudpdysuu.

HaGnronenue siBjeHU cMauMBaHUs U KallWJUTSIPHBIX SIBJICHUIA.
Habronenue TemioBoro pacuupeHus Teml.

V3meHeHne naBieHHUS Ta3a MPU M3MCHEHHH 00BhEMa M HArPEBaHWH WA
OXJTAXKICHUM.

[IpaBuna naMepeHus TeMIepaTyphl.

Bunb! Teruionepeaayu.

OxJaxieHue Ipyu COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepIIeHNH paOOThl BHEITHUMHU CHJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TJIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OnpITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKHJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJJTOHE HIITPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUNmOTE3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IpHU
TEII000MEHE C HarpeThiM METAJUTMUYECKUM LIHJITHHIPOM.

OmnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.



11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnpeneseHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KymoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJITUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTtpuueckoe mnoje. Hanpspk€HHOCTH asnekTpudeckoro mods. [lpuHiun
CYNEPHO3UILIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEJIbHOE CONMPOTHUBJIIECHUE BellecTBa. 3akoH Oma
17151 ydacTka nenu. [locnegoBarenbHoe U mapajuieIbHOE COETMHEHNE MPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DnexkTpudecKre enu U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B O0bITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3auMo1eiicTBHUE MOCTOSIHHBIX MAarHUTOB. MarHUTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HayeHue sl Ku3Hh Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE NoJie AIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKeE. J[€iICTBHE MarHUTHOIO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcrmosib30BaHWE  3JIEKTPOJBUTaTeliel B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Dapajnes. SBneHue dMeKTpoMarHuTHON uHAyKiuu. [Ipasuio Jlenna.
DIIeKTporeHeparop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUUECKOU SHEPIHUHU.
DNEKTPOCTAHIINKI HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKCHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKH U AURIECKTPUKH.

MoaenupoBaHre CUJIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

HcToyHMKH TOCTOSIHHOTO TOKA.
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9.

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

25.

JlercTBUS SIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUKOCTH.

["a30BbIii pa3psia.

N3mMepeHue Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

PeocTaT n Marazud COnpoOTUBIICHUH.

BzaunmojeiicTBre MMOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOI0COB MATHUTA.
MoaennpoBaHrue MarHUTHBIX TOJIEW MMOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlercTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HMKHOBCHMS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

OnpITel MO  HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COTIPUKOCHOBCHHH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TMPOBOJHUKU H
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHKe CHIIBI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHHS Ha PEe3UCTOPE.

OIBITHL, JTEMOHCTPUPYIOIIIHE 3aBHCUMOCTh AICKTPUYSCKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAW TIOIEPEUHOIO
CCUCHUS U MaTepHaIa.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEA0BATCIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJig CHJIBI TOKa IPH MAapaJICILHOM COCIUHCHUH
PE3UCTOPOB.

OmnpeneneHue paboOTHI ANEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOp.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.



12. MccnenoBaHue 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccmenoBanre MarHUTHOTO B3aUMOJICHCTBUS OCTOSIHHBIX MATHUTOB.

15. I3yueHrue MarHuTHOTO MOJIsl TIOCTOSTHHBIX MAarHUTOB MIPU UX 00beIMHEHUN
U pa3JIeJICHNH.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CWJIbI TOKA U HAPABJICHUS TOKA B KATYLIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnbITBL IO HCCHEAOBAHUIO SIBJIEHUSI SJIECKTPOMArHUTHOM WMHAYKIWU:
WCCIICIOBAHUE W3MEHEHWM 3HAYCHHS W HANPaBICHUS WHIYKIIMOHHOTO
TOKa.

9 KIIACC

MexaHnveckue siBJICHUSA.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMosiMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMJIn. [loTeHIManbHast SHEeprus ckaTtou npyxkuHbl. Kunernueckas



sHeprus. Teopema 0 KHHETHYECKON AHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPI'UH.
Jemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnrogenne MexaHn4ecKoro JBUKEHUS TeNa OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW M TPACKTOPUM IBMKEHUS OJHOTO M TOIO K€ Tella
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEHMS Tela 0 OKPY>KHOCTH.

HabmroieHue MexaHn4eckux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBHCHUMOCTh YCKOPEHHS Te€ja OT MAcChl Tejla M JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUN TEJL.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYroM B3aUMOIEHCTBUU.
HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IIPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue Tpakra sl pa3roHa W JaJbHEWILIEr0 PaBHOMEPHOTO
JBIDKEHUS ITAPUKA WA TEIICHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Onpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JBIDKEHUU T10
HAKJIOHHOM IUIOCKOCTH.

HccaenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IIPH PABHOYCKOPCHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHONW CKOPOCTH IyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH  CHUJIBI  TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.



7. Omnpenenennie k03PGUIIMEHTA TPEHHS CKOJIbKEHHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

9. OmpeneneHue padOThl CHIIbI TPEHHUS TPU PABHOMEPHOM JIBUXKEHUU TeJa T0
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTH TP  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Mexanuveckue KoJ1e0aHUS U BOJIHBIL.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU MIPHU KOJIeOATEIHHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHWMYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronmenue koyieOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI pE30HAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEPHOJia KoieOaHui MPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIeOaHM MOABEIIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH NPYKUHBI.
7. U3mepenue yckopeHus cBOOOJIHOTO MaJICHUS.
DJIEKTPOMATHUTHOE 10JIe U JIEKTPOMATHUTHBIE BOJIHBI.
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OJIEKTPOMarHUTHOE  IOJIE.  ODJIEKTPOMAarHuTHele  BOJHBL.  CBoliCcTBa
AJIEKTPOMArHUTHBIX BOJH. lllkasa 3J€KTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMATrHUTHBIX BOJIH JUJISl COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWMCTBa
CBETa.

Jemoncmpayuu.

1. CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOIO

TenedoHa.
CBeToOBBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pacrpoctpanenue ceera. 3atmenus Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKCHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa nyuedt B tnH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIIa
u Teseckomna. a3 kak onrtuyeckas cucrema. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Hemoncmpauuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHNuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomyuenue 6en0ro cBEeTa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HMccnepoBaHue 3aBUCUMOCTHM yTIila OTPAKEHHs CBETOBOTO Jiyda OT YIUIA
NaJCHUS.

2. W3ydeHue xapakTepUCTHK H300pakeHUs MpeIMEeTa B IIIOCKOM 3epKalie.
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3. HccnepgoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yTJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomyueHue M300pakeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPHU UX HAOJIONCHUM 4Yepes3
[[BETOBBIC (DPUIIHTPHI.

KBaHTOBbBIE sIBJICHMS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcrnyckaHue 1 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThle CIEKTPHI.

PagnoaktuBHoCcTh. AJbda, 6eTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HalOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus nzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. H3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
1 00001IeHNS TTPEAMETHOTO COACPIKAHUS U OTIBITA IEITEIILHOCTH, PUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (HU3MKEe Il 00y4yaroluXxcs, BHIOPaBUIMX 3TOT
y4eOHBIN MpeIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHE MPEAMETHBIX U



METANpPeIMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBCHHOHAYYHas! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICTOBAHWS
SIBIICHUN TIPUPOJABI U TEXHHWKH, OBJIAJCHUE YMECHHUSIMH OOBICHATH (DHU3HUECKUE
SBJICHWSI, TIPUMEHSS TIONYYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIUTIMATBHO JIEATSIEHOCTHBIN XapaKTep JAaHHOTO pa3jelia peaiu3yeTcs 3a
CYET TOTO, YTO OOYUAIOITHECs BBIMOJIHSIOT 3a/IaHUs, B KOTOPBIX UM IpejIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJI30BATh HAYYHBIC METOJIBI HUCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOJTYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanbOOJee BaXHBIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCITOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA IMPEBPAIICHHUS W COXPAHCHHSI BCEX M3BECTHBIX BHUOB
HHEPTUHU.

Kaxnmas w3 TeM [JaHHOrO MOAYJs BKIIOYAET OKCIEPUMEHTAJIBHOE
uccienoBaHne 0000IIaonero xapakrepa. Mojynb 3aBeplIiacTcsi MpPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO O0IEro 0Opa3oBaHUsl HAMpPaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) maTprMoTH4YEeCKOro BOCIIMTAHUA:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYKJIEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-ITHUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ACTETUYECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOW JI0OOO3HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBuji O€30MacHOTO TOBEACHHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIIEKCUH, PU3HAHKE CBOETO MTpaBa Ha OMIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B PEUIEHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



- HUHTEpEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpUEHTALUS HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTh BO B3aMMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
IPOEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX INI00aIbHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUs MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  pETYJSTHBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyecKkue AeicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBNIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIUU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€NATh BBIBOJIBI C UCIIOJIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MOJXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

NPOTHO3UPOBATh  BO3MOXXHOE  JalibHeWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C Y4ETOM MpPEJJIOKEHHON ydeOHOMN
(bu3UYeCKON 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAllCJICHHBIE HA pELICHUE 33JaYd U MOAJAep KaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIOCTAaBJIATh CBOM CYXICHHUS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIH;

BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOJIMYHO NPEACTABIATh PE3YIbTAThI BHIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENIHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (PU3NUeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3a7a4l WIIN
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUSI  (HEIOCTHUKEHHUS) PE3yJbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHUTYyalluid, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yeaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYyTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelieHUU (PU3NIECKUX 3a/1a4 WU
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIONB30BaTh  MOHATHS:  (QU3MYECKHME U XUMHYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUsA, PaBHOACHCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHus, Iepeaya 1aBjIeHus TBEPAbIMU TeJIaMU, )KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAILlEHUs MEXaHUYECKON
SHEPruM) MO ONMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJICHHE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’XalIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBICHUS B NPUPOJE:
OpUMEPBl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro J1aBJICHUs Ha KMBOM OpraHU3M, IJIABAHUE PbIO, pbluaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nUecKue BeIMUrHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEJHSsA CKOPOCTb, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CHJ1a TPEHHUsI, 1aBlieHue (TBEPIOTO TeNa, KUAKOCTH, ra3a), BRITAIKWBAIOIIAs
CHiia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(P(GUIMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCIIOJIB3YEMbIX BEIUUHUH, UX 0003HAYEHUS U €AUHUIIBI
buznyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
¢u3NyeCKyl0 BEIWYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CJIOXKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHUs pblyara (0y0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



SHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyallud MPAKTHKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1—2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEaTUCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBath MNPOOJEMbl, KOTOPhIE MOXHO PEIIUTh MpPU TOMOIIH
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoJoKeHre (TUIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3ynbTaT, HaXOAUTh OUIMOKM B XOJE OIbITa, JENaTh BBIBOABI IO €T0
pe3yJibTaram;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WJU
bu3YecKuX CBOMCTB TeN: (HOPMYTUPOBATH TPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOupaTh YCTAaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs, 3aUChIBATh X0/
OmbITa U POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBbIE W3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0b€Ma, CHJBI W TeMIepaTypbl C MCIOJIH30BAHUEM AHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYyrod ¢ HCMOJb30BAHUEM TNPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABHXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUJIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOLIAJAW CONPUKOCHOBEHHS TEN, CHUJIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BhEMA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUW paBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM ~ YYEOHOrO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEAJIOKEHHBIX TaOMUIl W TpaduKOB, JelaTh BBIBOJLI IO pe3yjibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJKHUBAIONIAsl CUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KUIKOCTh  TeNo, KOA(D(UIMEHT TMOJEe3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd MNPEIJI0KEHHON WHCTPYKIUU: TMPHU BBITOJIHEHUH
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAaHHUA (B TOM YHUCIHE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOpPMALKMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHrsi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY>KaIOIEH Cpeie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B HTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3a/laHUNl HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM
yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUsI O PE3yNIbTaTaX MPOEKTOB WU
y4eOHBIX MCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN



MOHATUMHBIM ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBIW  BKJaJ B  JCATEIbHOCTb  TPYINIbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIEKTPUUECKOE MOJe, TPOBOHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHAYKIIWS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBIC SIBJICHUS B MPUPOJE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper mor0CcoB, pOJib MATHUTHOTO MOJIS TSl YKU3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3nyeckue BeTUUUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUYECKUM 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAYCHUS U €UHUIIBI (PU3UUYECKUX BEJIUYUH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUHYECKOW TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMATUYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3HYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpATh 3aKOHBI MU (QOPMYIIbI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIACISThH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3znyecKrux CBOWCTB TN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEPaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



IIPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEIJI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBO/BI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEaJO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETD, IapoBasi TypOHUHa, aMIEPMETp, BOJIBLTMETP,
CUETUMK DIJIEKTPUYECKOW DHEPIrUH, JIIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKHUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENIbHbIC
PUOOPHI MO CXEMaM U CXEMATHYHBIM PUCYHKAM (KUKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENed C
IIOCJIEIOBATEIbHBIM U NTAPAJIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anydast
yCIIOBHbIE 0003HAYEHMSI DJIEMEHTOB IEKTPUUECKUX LIETIEH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU I oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolIeH cpelie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOUN MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BiaAeTh mNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIH UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IPY 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHUH C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHa JEHCTBUH U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TSKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(OPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIIEKTPbl UCIYCKAaHMS U TOTJIOIIEHHUs, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBWKEHHUE, OTPAKCHHE



3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM dYucie (Qu3ndeckue SBICHUS B TPHPOJC:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NMBIDKEHHWE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CUJa YMNPYTOCTH, CUJa TSIKECTH, YCKOPCHHE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAasl JHEPTH S, TOTHAS MEXaHUIECKask SHEPTHS, IEPUO]T
W YacToTa KojcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPCIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0003HaueHUs W €IUHUIIBI (U3MUECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN
IOpU SIIEPHBIX PEaKUusAx, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (HM3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]a4M 3alUCHIBATh KPATKOE yCIOBHUE, BHISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMBIC ISl PEIICHUs, MPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUM WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUsl HDHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacCpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepuUTENHHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)KE€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHWueckas paboTa M MOUIHOCTb, YAaCTOTa U TMEPUOJ
KOJICOaHU MaTeMaTH4eCKOoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThI C YUETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPIOE TEI0, TOUYCYHBIM HCTOUHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHHUS W YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHa), HCMOAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH HU3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJIOTHUSCKHX IMPOIECCOB MTPH
pelieHur  y4eOHO-TIPAaKTUYECKUX  3a]ad, ONTHYCCKUE CXEMBI s
MOCTPOCHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoIIeH JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAuUTh  WHOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JIJIs oOecrieueHnus: 0€30IMacHOCTH MPpU oOpaIeHuu ¢ mprubopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHMSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh TMOUCK WHpOpMaMu (U3HNUECKOTO CONIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOMCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJIYYEeHHOU MH(OpMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayJIUTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edso0.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOSTHHBIN MEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThbI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/e.
1 SIBnennsa npupoasl. dusnyeckue 1 https://m.eds00.ru/3c9c9366

SIBJICHUA

MexaHUYECKHE, TEIJIOBBIE,
2 3JICKTPUUYCCKUE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8

CBCTOBBIC, 3BYKOBBLIC SABJICHUA

CDI/I?;I/I‘-IGCKPIG BCJIIMYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIepaTypsl IIpy MOMOLIU

4 1 1 https://m.edso00.ru/2312c9d7
J)KUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMneparypol”
Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKU U3yUYalOT
5 npupozty. ECTecTBeHHONAY Hbii 1 https://m.edsoo.ru/3842f3a4

MeTo/ rmo3Hanus. Omnicanmue
(bUBUYECKUX SIBICHUHN C TIOMOIIIBIO
MoJieNe

VYpok-uccnenoanue "[IpoBepka
6 TUIIOTE3BI: JaIILHOCTH OJIETa 1 1 https://m.edsoo.ru/145e7ble
IIapyKa, MyIeHHOTO



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibile BhICOTA MMycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «OIMbITHI 110
HAOII0ICHUIO TEIIOBOTO
pacuIupeHusi Ta30B»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3p Mexay cBOHCTBaMU

BCIICCTB B PA3HBIX aIrpCraTHbBIX
COCTOSAHHUAX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.

OcoOeHHOCTH arperaTHbIX
COCTOSTHUH BOJIEI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBIKEHUE

Cxkopoctb. EnuHuIBI CKOpOCTH

https://m.edsoo0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

16

Pacuer IMYTH 1 BpEMCHU ABHUXKCHUA

Huepuus. 3akoH UHEPIIUH.
BzaumopeicTBue Ten Kak npuYMHa
M3MEHEHUS CKOPOCTHU JIBUKEHUS
T

ITnotHOCTE BemecTtBa. Pacuer
Macchl U 00BbeMa Teja 1o ero
IIJIOTHOCTH

https://m.edsoo.ru/f1164e28

https://m.edsoo0.ru/7b9b482¢

https://m.edsoo.ru/4cd7ale8
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JlaboparopHas pabota

17 «Omnpenenenue MIOTHOCTH https://m.edso00.ru/766f1f89
TBEPJIOTO TEIA»

18 Peitienie 39184 110 TeMS https://m.edsoo.ru/3f769a5a
"I[lnoTHOCTD BemecTBa"
Cuna Kak XxapakTepuCTHKa

19 B3auMoaercTBuA Teil. Cuita https://m.edsoo.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3ydenue

20 SABHCHMOUTH PACTIRCHIA https://m.edsoo.ru/afbd9bdd
(medopmariun) NpyKUHBI OT
MPUIIOKEHHOM CHUITBD»

21 SIBnenue Tarorenus. Cuma TsHKECTH https://m.edso00.ru/5f763ae9
CBS13b MEXKTY CHIION TSKECTH U

22 Mmaccoii Tena. Bec Tena. Pemenune https://m.edso0.ru/511ca9df
3aga4 no reMme "Cuna tsoxecta”
Cuna TspKeCcTH Ha IPYTHUX TUIaHeTax.

23 PuznyecKkue XapakTEpUCTUKH https://m.eds00.ru/384f287b
TUTAHET

24 Usmepenue cui. lunamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tenma. HeBecomocth https://m.edsoo.ru/594bb9cd
CrnoxxeHune AByX CHil,

26 HaIPAaBJIEHHBIX 10 OJHOM MPSAMOM. https://m.edsoo.ru/62elae35
PaBHozelicTByIOIIAst CUII

27 Pemenmte 31124 110 Teme https://m.edso00.ru/78755da8

"PaBHonelicTBytomas cui"
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28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. Tpenue B mpupone u
TEXHHUKE

https://m.edsoo0.ru/8481b4bd

29

JlaboparopHas pabota «3ydenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIIUXCSI
MOBEPXHOCTEH»

https://m.edsoo.ru/99ea5ef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHUe
crny, «CHuiasy,
«PaBHOEUCTBYIONIAS CUID»

KonrtposnbHas pabora no remam:
«MexaHu4ecKkoe JBIKEHUEY,
«Macca, IIOTHOCTbY, «Bec Tenay,
«I'paduueckoe n300paxxeHue cui,
«Cuibi»

Hasnenue. CriocoObl yMEHbIICHUS
U YBEJIIWYCHHUS JABICHUS
JlaBrienue ra3za. 3aBHCUMOCTD

aBJIEHMS ra3a oT 00bEMa,
TEMIIEPATYPhI

https://m.edso00.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cach

35

Ilepenaya naBneHus TBEPABIMU
TeJIaMH, KHUIKOCTSIMU U ra3aMH.
3axoH [lackans

https://m.edsoo.ru/cfb73461



https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
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JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JE€HCTBUEM CHUIIBI https://m.edsoo.ru/8e8367h5
TSDKECTH
Pemenne 3amau mo teme «JlaBinenue

37 B JKHJKOCTHU U rase. 3aKoH https://m.edsoo.ru/3c9f6fad
ITackans»

38 CooOmraronuecs cocysl https://m.edsoo.ru/384621b8

39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopurresoit https://m.edso0.ru/1f58766b
JKUJIKOCTHBIM HacoC
AtMmocdepa 3emmnu. [Ipuannbl
CYIIECTBOBAHMS BO3AYIIHON

41 0001109KkH 3eMIIH. 3aBUCHUMOCTh https://m.eds00.ru/9249b692
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

42 Bec Bosnyxa. AtmochepHoe https://m.edsoo.ru/ccd4dads
JIaBJICHUC

43 Msmepenne armocgeproro https://m.edsoo.ru/22f14fba
nasieaust. OneiT Toppuderum
3aBUCUMOCTh aTMOC(HEPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edso00.ru/6¢c48c524
Mopst
Bapomerp-anepoun. AtmochepHoe

45 https://m.edso0o.ru/e7a99517
JABJICHHUE HA Pa3IMIHBIX BHICOTAX

46 Pemterne saja< o Teme https://m.edso0.ru/c12835a8

"ATtmocdepHoe naBneHue"
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47

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas pabota
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

https://m.edsoo.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
TeNa B BOZAC OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Tena»

https://m.edsoo.ru/3c11398¢

50

51

52

53

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U
omnpezaeneHue eé
rpy30MOaBEMHOCTH"

Pemenue 3agau o remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnennue
TBEPJBIX T, )KUJIKOCTEH U Ta30B)»

Mexannueckas pabota

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edso00.ru/3373694¢

https://m.edsoo.ru/8a8cac47

54

55

MomaocTts. EAUHUIIEI MOIITHOCTH
VYpoxk-uccnenopanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IpH
noabEMe 1o JIecTHure"

https://m.edso00.ru/4395592¢

https://m.edsoo.ru/8e9f821a



https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

56

IIpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppryare

https://m.edsoo0.ru/1283aa34

57

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TEIL,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/3c¢391d99

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U Ta30BY /
Bcepocculickas npoBepoyHast
pabora

https://m.edso00.ru/76988618

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

https://m.edsoo.ru/85ed83cc

60

61

62

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koadduiment nonesHoro aeicTust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

Pemenue 3agau no reme "Pabora,
MotHocTh, KITI"

0.5

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SJHeprusl.
Kunerndeckas ¥ NOTCHIMAIBHAS
JHEprus

https://m.edsoo.ru/2delcc24



https://m.edsoo.ru/1283aa34
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3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

64

https://m.edsoo.ru/92e9efac

YPOK-IKCIIEpUMEHT 110 TEME
"JKCepUMEHTAJIBHOE OIPEIEIICHHUE
65 W3MEHEHUSI KUHETUYECKON U
NOTEHLUAIbHON PHEPTUH ITPU
CKaTbIBaHMM TeJja I10 HAKJIOHHOU

miockocty"

https://m.edsoo.ru/fbb989ba

66 KonTtponpsHast pabora o Teme

«PaboTa 1 MOIIHOCTh. DHEPTHS
Peseprurlit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4yeckoe
nBrkeHue"

PesepBHblit ypok. Pabora ¢
68 TekcTaMmHu 1o Teme "PaborTa.

MoiuHOCTB. DHEprus"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
» Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposkie
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypes:

OcHOBHBIE TIOJIOKEHUS

1 MOTCHYIUPHOKHHOTHARUKOR 1 https://m.eds00.ru/4b6b1523
TEOPUHU U MX OTIBITHBIC
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mopaenu TBEpIOTO, JKUAKOTO U

3 ra3000pa3HOro COCTOSTHUMN 1 https://m.eds00.ru/7236c9f9
BEIIIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHH BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

5 Kpueraniieciiie 1 aMoppHie 1 https://m.eds00.ru/5d25b3dd
Tena

6 CMaiHBANNE H KAHILIAPHOCTE. 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSXKEHUE

7 TenoBoe pacmupeHne u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temmnepatypa. CBsi3b TeMIIEpaTyphl

8 CO CKOPOCTBIO TEIIOBOTO 1 https://m.edso00.ru/767b611b
JIBUKEHUS YACTHI]
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Buytpennss sneprus. CriocoOsl
WU3MCHCHUS BHYTPCHHEW SHEPTUH

https://m.edsoo.ru/7al61b6d

10

11

12

Bupel rerionepenaun
Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB B LEJIX
sHeprocoepekeHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIIIIOCMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeTIOBOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaboparopHnast pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer konnuecTBa TEMIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa ¥ BBIACISIEMOTO MM IIPH
OXJIaXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BenecTna"
DHeprus TomnBa. Y aeabHas
TEIUIOTA CTOPaHUs

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b
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18

IInaBnenue u oTBepIEBaHUE
KPUCTAJUIMYECKUX Te. Y ienbHas
TEIUIOTA IIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnas pabota
"OnpeneneHue yaenbHON TeIOThI
IJIaBJIeHUs Jabaa"

https://m.edsoo.ru/9cb89b68

20

21

22

23

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue

Kunenue. VY aennHas TemnjaoTa
Hap006p8.30BaHI/I$I N KOHACHCAalluH.
3aBHCHUMOCTh TEMIICPATYPhbL
KHIICHUSA OT aTMOC(i)epHOl"O
JaBJICHUA

Bnaxxnocts Bo3ayxa.
JlaGopatopHnas pabora
"OnpeneneHne OTHOCUTENbHOU
BJIAKHOCTH BO31yxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

24

[IpuHIMIIBI pabOTHI TETIJIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

https://m.edsoo.ru/al4fldbc

25

26

KIIJI TenmoBoro ABUraTes.
TermoBbIe ABUTATEIIN U 3aITUTA
OKpY>Karole cpebl

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPTUHU B TEIJIOBBIX Mpolieccax

https://m.edsoo.ru/c1c67641

https://m.edso00.ru/89535ae3
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27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBbIe ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BelrecTna"

https://m.edsoo.ru/dfea43fc

28

KonrponsHas pabora o Teme
"TerutoBble gaBieHUA. 3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTna"

https://m.edsoo.ru/64eb961f

29

30

31

Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnekTpu3auus TeJa UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

B3aumopaeincTBue 3apsyKEHHBIX Tell.
3akoH Kynona

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/lde2a6dc

https://m.edso00.ru/9753c836

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MTOJIEH

https://m.edso0.ru/46777f42

33

34

35

Hocurenu snexTpudeckux 3apsios.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

IIpOoBOAHMKY M TUAIEKTPUKH.
3aKOH COXpaHEHMS DIEKTPUUECKOTO
3apsza

Pemenue 3ana4 Ha mpuMEHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc
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36

DNEeKTPUUECKU TOK, YCIIOBUS €r0
cyuectBoBaHus. Mcrounuku
JIEKTPUUECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

38

39

JIenCTBUA dIIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKH"

DJIEKTPUYECKUH TOK B METaslIax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.eds00.ru/23935322

40

41

42

43

DneKkTpuyecKkas 1enb U e€
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas pabora
"N3MepeHue u peryinupoBaHue
CHJIBI TOKA"

DJEeKTpUUECcKOe HapsKeHHE.
Bonbr™merp. JlaGopaTopnas pabora
"N3MepeHue u peryJiupoBaHue
HanpspkeHns"

ConpoTHBiIeHHE TPOBOAHMKA.

VY nenbHoe CONpOTUBIICHUE
BElIECTBA

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8

https://m.edsoo.ru/98c1f226

44

JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIIPOTHBIIEHUS IPOBOIHUKA OT €T0
JUTMHBI, TUIOLIA/IU TIONEPEYHOT0
cedeHus u marepuana”

https://m.edso00.ru/8852b3cf
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https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo0.ru/224862ac

46

Jlaboparopnas pabota

"UccaenoBanne 3aBUCUMOCTH CHITBI

TOKa, UYILEro 4Yepe3 pe3ucTop, oT
COIPOTUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7c5a

47

IlocaenoBarenbHOE U
napajuieTIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru/73f4d541

48

49

50

51

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIS CUJIbI TOKA MPH
napaieIbHOM COSTMHEHUN
pe3uctopon"

Pemenue 3aga4d Ha MIPHUMCHCHUC
3akoHa Oma AJI pas3;IndIHOTro
COCAUHCHU IMTPOBOAHUKOB

PabGora u MOIIIHOCTb

AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edso0.ru/24e36972

https://m.edsoo.ru/821f4c5b

52

JlaGopaTopHas pabota
"Onpenenenue paboTsl U
MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66

53

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBUE

https://m.edsoo.ru/6e766¢29

55

56

Ypok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSTHHBIX MAarHUTOB"

MarnutHoe nojie. MaruuTHoe 1oJie

3eMJId U €ro 3HAaUYEHHUE UISA KU3HU
Ha 3emiie

https://m.edsoo.ru/3ab2hd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOU paboTe

10 TeMe "DJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

59

Kontponbnas paboTa mo teme
"DneKkTpuuecKue 3apsbl.
3apsKEHHBIE TeJla U UX
B3auMozcucTBuUsA. [10CTOSAHHBIN
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepodHas
paborta

PezepaHbliil ypok. Pabora c
TekcTamu 1o Teme "llocTosHHbIN
AJIeKTpUYeCcKuil Tok" /
Bcepocculickas npoBepoyHas
paborta

https://m.edsoo.ru/18b3achf

https://m.edsoo.ru/713efeab



https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab

60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne >IEeKTPOMarHiuToB B
texHuke. JJaboparopnas pabora
"N3y4yenue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnonp3oBanue
ANEKTPOABUraTEIEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paloThI 3eKkTpoaBUTaTesns"”

https://m.edsoo.ru/9c99a4b7

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

https://m.edsoo.ru/2981eldb

64

Onektporereparop. Crocoos
MTOJTYYEHUS AIEKTPUIECKON
SHEPTUH. DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrponsHas pabora o Teme

"DNeKTpuUeCcKue U MarHUTHBIE
SIBJICHUS"

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96



https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96

PesepeHsiii ypok. Pabora ¢

67 Tekctamu 110 Teme "TermnoBbie 1 https://m.edsoo.ru/7d3485el
SIBIICHUSA"
PesepsHsiii ypok. Pabora ¢
68 TeKCTaMH 110 TeMe "MaruuTHbIe 1 https://m.edsoo.ru/46a7afas
SIBJICHUSA"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

MexaHnueckoe IBUKEHHE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanpHasi TOUKa
Cucrema orcuera.

2 OTHOCHUTENBEHOCTbE MEXAHUUECKOTO 1 https://m.edsoo.ru/5¢869dc5
JBIDKEHUS
PaBHoMepHOE IPAMOIMHENHOE

3 P p 1 https://m.edsoo.ru/bc342e86
NBIDKEHNE
HepaBHOMepHOE NPAMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpsimonnHEiiHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 https://m.edso00.ru/2c456185
I'padux ckopocTH
JlabopaTopHas pabota
"Onupenesenne yCKOpeHus Tejia Ipu

7 ped yerop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIB>KEHUH T10
HaKJIOHHOH IJIOCKOCTH"
Cso0Ooxnoe nageuue teia. O

8 BODOAHOC MAACHHE TEIT. LBITHL 1 https://m.edsoo.ru/163cf472

Tamnnes



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctH. [Iepuon u yacrora

9 . https://m.edsoo.ru/7a978b7a
oOpartenusi. JInneitnas u yriaonast
CKOpPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBLI 3AKOIL LIDIOTOHA. BEKTOp https://m.eds00.ru/8776289d
CHJIBI
Bropoii 3akon HrroToHa.

12 . https://m.eds00.ru/6b639d94
PaBHogeiicTByIOIas cua
T 7 H .

13 PETHH SAKOH HIbIOTOHA https://m.eds00.ru/6155617e
Cyneprio3unus cui
P

14 CIICHHE AT HA NpHMEHCHHE https://m.edso0.ru/52e8393d
3akoHOB HeloToHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CLLIEHHE 3273t 110 Teme «CHia https://m.edsoo.ru/3bf34e6¢c
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/aaée6bc3
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb

19 Pemenne 3aza 1o Teme «Ciia https://m.eds00.ru/97c5c938
TPCHUS
JlaGopatopHnas pabora

20 "Onpeznenenne ko3 PuumeHTa https://m.edsoo.ru/78ff698c
TPEHUs CKOJIbKEeHUs"
Pemrenue 3agad mo reMe "3aKOHBI

21 Herotona. Cuina ynpyroctu. Cuna https://m.eds00.ru/885c63el

TpeHUs"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majeHust

https://m.edsoo.ru/c4cba3c3

23

VYpoxk-koHpepenuus "JIBrxeHue et
BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). 'anmaktuxu"

https://m.edsoo.ru/6a48e5c3

24

25

Pemenue 3amau nmo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEHUS"

HepBaﬂ KOCMHUYCCKasA CKOPOCTh.
HesecomocTts u MEeperpy3Knu

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dba5

26

PaBHOBeCHe MaTepUAIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKpEMJIEHHONW OChIO BPALLEHUS.
MowmenT cuibl. LienTp Tsxectu

https://m.edsoo.ru/a351cela

27

28

PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LleHTp TsokecTn

Pemrenue 3agad mo reme "MoOMEHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOILHOM paboTe
o teMe "MexaHnuecKkoe IBUKCHHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/2bafb487



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

30

KonrponsHas pabora o Teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tenna. UMiysabsc CUibL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3alMOJEHCTBUE

https://m.edsoo0.ru/251e6f13

32

33

Pemenue 3ana4 no teme "3akoH
COXpPaHEHUs uMIysbca"

Ypok-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexanunueckasi paboTa U MOIIIHOCTb

https://m.edsoo.ru/848ba637

35

36

37

PaGota cunbl Ts:KECTH, CUITBI
YIOPYTOCTH U CUJIbI TPEHHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJla TI0 TOPU30HTAIBLHOM
TTOBEPXHOCTI

CBs3b 9HEPTHH U PabOTHI.
[TorenmuanbHast SHEPrus

https://m.edsoo.ru/d7a7c555

https://m.edso0.ru/667c837¢e

https://m.eds00.ru/84817179

38

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHr

https://m.edsoo.ru/24d61ab5

39

40

3aKOH COXpaHCHHUS YHEPTUH B
MECXAaHUKE

Jlaboparopnas pabota «3yueHue
3aKOHA COXPAHCHUS SHEPTHI»

https://m.edso0.ru/24661f29

https://m.edsoo.ru/48838ca3



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

41

KonebarenpHoe JABMKCHHUE U €T'0
XapaKTCPUCTHKU

https://m.edsoo.ru/7b9859af

42

43

44

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTh

nepuoaa KoJIe0aHHH OT )KECTKOCTH
IPY>XUHBI 1 MACChI I'py3a»

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/blc7271b

45

[IpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIEOaHMIX

https://m.edsoo.ru/8544337¢e

46

47

48

JlaGopatopHnas pabora
«OmpeneneHue 4acToThl ¥ Iepuoa
KOJICOaHUH TIPYKUHHOTO MasITHUKA)

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi
rpy3a, HOJBEIIEHHOTI0 K HUTH, OT
Macchl Irpy3a»

Mexannueckue BosiHbl. CBOlCTBa

MEXaHHNYCCKHUX BOJIH. HponoanHe u
TMOMNCPCUYHBIC BOJITHBI

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367¢e7

49

VYpok-koHpepeHus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
tene. CelicMMuecKre BOJIHbBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. PactipocTpanenue u
OTpa)keHUE 3ByKa

https://m.edso0.ru/8a594969



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969

51

Ypok-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

https://m.edsoo0.ru/2b95f238

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
Ypok-koHpepeHius "YIbpTpa3sByK U
uH(}pa3ByK B IPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneOaHus u
BOJIHBI"

https://m.edso0o.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159%

55

KonTponbhas padota no teme
"3aKOHBI COXPaHEHHUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DNeKTPOMarHuTHOE TOJIE.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/45bbd19b

57

58

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenuus "kana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"

https://m.edsoo.ru/48f68a2d

59

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenwue 3a1a4 Ha onpeeiieHne
YacTOTHI U JJINHEI
3JIEKTPOMArHUTHOMW BOJTHBI

https://m.edsoo.ru/ebe362a6



https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTth cBeTa. BonHoBbIE
CBOICTBA CBETA

https://m.edsoo.ru/ech99257

62

Hcrounuku ceera. I[Ipsmonuneitnoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

64

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemenue 3agau Ha npuMeHeHNE
3aKOHA OTPAXKEHUsI CBETa

IIpeHOMHCHHeCBCTa.BaKOH
IIpCIIOMJICHUS CBCTA

https://m.edsoo.ru/45e9f872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBera. Mcnonb30BaHKe MOJTHOTO
BHYTPEHHETO OTPAKEHUSI B
ONTHUYECKUX CBETOBOJIAX

https://m.edsoo.ru/4e43afa2

66

JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yria najieHus Ha TpaHule "BO3ayX-

CTCKJIO

https://m.edsoo.ru/835faed9

67

VYpok-koHpepeHus

"M cnonp30BaHuE IOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/2ce88641

68

JIna3el. OnTryeckast cuiia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne n300paskeHMii B TMH3aX

https://m.edsoo.ru/3b4b5e4f



https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f

70

Jlaboparopuas pabota
"Onpenenenue GOKyCHOTO
PacCcTOSHUS U ONTUYECKON CHITBI
cobuparomei TUH3bI1"

https://m.edsoo.ru/911a47ch

71

Ypoxk-konpepenuus "Ontruueckue
JIMH30BbIE TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

73

I'ma3 kak ontuyeckas cucTeMa.
3penue

Ypok-koHpepenius "ledexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Paznioxxenne 6emoro cBera B CIIEKTP.
Omnbitel HeroTona. Ciioxxenue
CHEKTpaNbHBIX I[BETOB. [lucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

Jlaboparopnast pa6ota "ONBITHI 11O
Pa3IoKEeHUIo OEI0ro CBETa B CIEKTP
Y BOCIIPUATHIO I[BETA IPEAMETOB
IpU UX HaOJIIOIEHUM yepes
1[BETOBbIE (HUIBTPHI"
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11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacrio3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIEeCKUe SIBICHUS B IPUPOJE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (puU3MUecKHUe SBIEHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, NPU OMNMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyJibl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETMYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa HM 3alMucCbiBaTb €ro MaTreéMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PM3MUECKUE SBJICHHS, TIPOLIECCH U CBOHCTBA TEIl, B TOM
yuciae M B KOHTEKCTE€ CHUTYyalluil NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh NPHUYMHHO-CIICICTBEHHBIC CBSA3H, CTPOHTH
oObsicHeHue u3 | — 2 JIorM4yeckux IIaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBA (DM3MUECKHUX SBICHUH, (U3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 elcTBUS, UCTIONB3YSl 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolMEe (DU3MUECKHE BEJIIMYUHBI: HA OCHOBE
aHajM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOU

(hu3HUYECKON BETUINHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH MOMOIIH
(GuU3MYeCKUX METOJI0B, B OIMCAaHMM HCCIEIOBaHMUS BBIIEIATH
MIpOBEpSIEMOE  NPENIOoJIOKEHHEe  (TUmoTesy),  pasiaudarh U
UHTEPIPETUPOBATh MOJTYyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0/J€ OIlbITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nuecKkux  CBOWCTB  Tel:  (OPMYNIHpPOBATH  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

BBITIOJIHATD NPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1u(dpoBBIX NPUOOPOB, 3aNUCHIBATh MMOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHOI aOCOTIOTHOM MOTrPEUIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOM  (HU3HUUECKOM
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIEAysAd NPEIIOKEHHOMY
miaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MYECKUX BEIWYUH B BUJE MPEATOKEHHBIX TaOIUI] U rpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

1.12

1.13

MIPOBOANTE KOCBCHHBLIC HU3MCEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
npezmoxceHHoﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU I/I3MepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

coOiogaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYIOBAaHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOUCTB C MOMOIIBIO UX ONHCAHUS,




1.15

UCTOJNB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBICHUH W
Heo0XoaAuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUA B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM U TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOJAEHHUS HOPM 3KOJOIMYECKOTrO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBISATH 0TOOP MCTOYHUKOB MHPOPMALUH B ceTH MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIIENIATE MHPOPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMUBOI MM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4E€OHBIX HCCIEIOBAHUU, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHSATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJICHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX TPOEKTOB U  HCCIEI0BaHUI
pactipenienath O0S3aHHOCTH B TpyIIle B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM IlJIaHA
NeWCcTBUHM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KVIACC
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HCIIOJIB30BaTh IMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

ONKCHIBATh HM3y4YEHHBIC CBOMCTBAa Ten W (PU3MYECKHE SBIICHUS,
WCIIONIB3Ysl (PU3UYECKHe BEIMYUHBI, IMPU OIHMCAHUU IPABUIBHO
TPakTOBaTh  (DU3UYECKUNA  CMBICI

HCIOJIb3YCMBbIX BCJINYHMH,

0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTDH IpaUKH U3YyUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux miaroB ¢ nmomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3nuecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aa4 B 2 — 3 EMCTBHS, UCHOJIb3YSl 3aKOHBI U
(dbopMysbl, CBs3bIBAalOIIUE (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a YCJIOBMS 33a/1a4M 3alMCHIBATH KPAaTKOE YCIOBHE, BBISBIATH
HE/OCTATOK JIaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dhopMyIibl, He0OXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HAueHHE (U3NYECKON BEIUYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH TOMOLIH

(1)I/I3I/ILICCKI/IX MCTOHOB, HCIIOJIIB3ysA OIHWCAaHHUC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBOAbL

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nuecKkux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
NPEIINOJI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEAJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl  W3MEpPEHUH ¢ yd4€ToM 3amaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOH  (U3UUECKOM
BEJIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOUpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI] U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHsS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEAys MpPEIJ0KEHHOM WHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapakTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OINHCAHMS, HCHOJbB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SABICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TCXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CXE€MaM U CXEMAaTUIHBIM PUCYHKaM, COCTABJIAATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIIbHBIM
COCAUHCHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUCCKUX HCHGI\/'I

1.16

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.17

COXpPaHEHMs 310pOBbS U COOJIIOJICHUS HOPM 3KOJIOTHYECKOTrO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILLIECTBIIATh HNOUCK HH(pOpMAIMKU (PU3HMUECKOr0 COAEp’KaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHUE YCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO TMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeNIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJb30BATh M3YYEHHBINM IMOHATUHHBIN amnmapar

Kypca (I)I/IBI/IKI/I, COIIPOBOXKAATH BBICTYINICHUC Hpe3eHTaHHeI>i

IIPY BBINOJIHEHUN YYE€OHBIX TPOEKTOB U UCCIIEI0BAaHUHN (PU3NUECKUX
MIPOLIECCOB pacIpesleNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIQJ] B JEATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIleM MHUpe, B TOM 4Hcie GU3NUeCKue SIBICHUS B IPUPOE,
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1.5

IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3yYEHHBIE CBOICTBA Tel M (pu3MUecKue sBICHUS,
UCTONB3ysd (U3MYECKHE BETUYMHBI, NPU OMHMCAHUH TPABUILHO
TpPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMHU, CTPOUTH IPaUKH N3yUECHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJINMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOIMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyaluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3ahauyu (omuparonyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBJISITH HEJOCTAIONINE WIN
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PAaCU€Thl M OLICHUBATh PEATTMCTUYHOCTH

TOJIYUYCHHOT' O 3HAUCHUA (I)PI3PI‘-I€CK01>1 BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO PCHINTL MPU NOMOIIA
(1)I/I3I/I‘IGCKI/IX METOI0B, UCITOJIB3Ys OIMMCAHUEC UCCIICIOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTh BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITENBHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH X0/ OIBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TPU HEOOXOTUMOCTH CEPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEpEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHU A

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3NYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs, CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKM MU3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SABICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-TPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie ¥ COOMpAroNIeH JTNH3e

1.17

MPUBOJAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKHMX  3HAHUM B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOTIMYCCKOro

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIUPYS TOUCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIMA HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTMOTHHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHMUs, CIPAaBOUYHbIE
MaTepuaibl, pecypcsl cetd MHTepHeT; Biaaers INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJlepKaHusl, MyOJINYHO MPEICTaBIATh PE3yIbTaThl IPOSKTHON WU
WCCIEAOBATEeIbCKON  NEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIONIb30BaTh M3yYCHHBIH TOHATUUHBIA ammapar HW3y4aeMoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUH YYE€OHBIX MTPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
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®uszuka — Hayka O mpupone. SBieHus NpPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenuuuHbL. M3mepenue (¢uznuecKkux
BesinunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIIPOCA, BBIABUKCHUE TUIIOTES,
JKCIIEPUMEHT MO0 IMPOBEPKE THUIOTE3, OOBICHEHUE

Ha6n}oz[aeMor0 SABJICHUA
Omnucanue (I)PBH‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3smepenue TEMIIEpaTypbl pu ITOMOIIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHIM A O CTPOEHNU BEILIECTBA

CTpOCHI/IC BCIICCTBA: AaTOMBI MW MOJICKYJIbI, HX

2.1 pasmepbl. ONBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHUE
BeIllECTBA
JIBrxenne wyactul BemectBa. CBs3b CKOPOCTU
2.2 NBIDKEHUS YacTUIl ¢ Temreparypoid. bBpoyHoBCckoe
nBkeHue, uddysus
23 B3anmoaeicTBre 4acTUIl BELIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta3oB,
KUIKOCTEH ©W  TBEPABIX  (KPUCTALIMYECKUX)  TeJl.
2.4 B3anmoCBA3b MeXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHMUSX W HMX AaTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOIOM pSIoB  (C
HCroJib30BanueM (Gotorpaduii).
2.6 OnpITel IO HAOMIOAEHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.
OnpiTel 1O OOHapyXEHHIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
3. Ckopoctb. Cpenssisi CKOPOCTh NP HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUUHU. B3anMopelicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B €IMHMIIE 00bEMA BEIleCcTBa
35 Cwita Kak XapakTepHUCTHKA B3aUMOICHCTBHS TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuiia TSXKecTH
' Ha Jpyrux Iaserax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio’)keHHe CWJI, HaMpaBJICHHBIX MO OJHON MPSMOM.

PaBrozelcTByIOIMAs CHUIT

3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBUKEHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak pganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  terna.  OmbIThl,  AEMOHCTPUPYIOLIUE
3aBHCUMOCTH PaCTsDKEHUS (eopManyn) Ipy>KUHbI OT
NPUIOKEHHOW cuibl. ONBITHL, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTh CHJIbI TPEHMSI CKOJIbKEHUSI OT BEca TeJla U

XapaKTepa COIpUuKaCarOIUXCA HOBCpXHOCTeﬁ

DusnuecKue BICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B )KMUBOM M HEKUBOM IIPUPOJIE,

JIEHCTBUE CUIIBI TPCHUA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEPIBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpAoro Tema. CrnocoObl YMEHBIICHHUS U
YBEJIUYCHHUS TABICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMrepaTypbl

4.3

4.4

4.5

4.6

Hepeﬂaqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, X KXUJKOCTAMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCHUMOCTh JaBIIEHUS KHUAKOCTH OT TJIYOHHBI.
IM'mapocraTuyeckuii mapajokc. CooOmaromnuecs

COCYybI. FI/I,Z[paBJ'II/I‘-ICCKI/IC MEXAaHU3MBI

Atmocdepa 3emnnm U arMocepHOe JIaBJICHUE.
[IpyuuHbl  CylIecTBOBaHMSI BO3AYIIHOM  000JI0YKH
3emiu. OneIT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro [aBi€HHUS OT BBICOTHI HaJ YpPOBHEM
Mops

Nsmepenne armocheprnoro masieHus. [Ipubopsr st

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleiicTBHE JXKMIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKHIKOCTh YacTH Teja.
OnpeneneHre BBITAIKUBAIOLIECH CHUJIbI, JEHCTBYIOLICH
Ha Telo, TMOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEIO0 B JKUJIKOCTH, OT MacChl Tella. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAOIICH
CHWJIBI, IEMCTBYIOLIEH Ha TEJO B JKUJKOCTHU, OT 00BbEMaA
MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIa U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  omIpeneneHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue SABJICHUA B mpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHHUA  Ha JKMBOM OpTraHHu3M,

TJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexann4deckast MOIIHOCTD

53 [IpocThie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs

' m10cKOoCTh. [IpaBuno paBHOBeCHs ppryara

54 [Ipumenenue mpaBuiIa paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHukd. Koadpduuuent

55 MOJIE3HOTO  JICMCTBUS  MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBbI B OBITY M TEXHHKE

5.6 [ToTennuanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sneprust

5 g [TonHass mexaHuyeckasi SHeprusi. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MeXaHH4YeCKOM SHECPTrHUn




5.9

5.10

[IpakTuueckue padbOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTu.  MccnenoBaHue — yCIOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOW  IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHCPIrun

duszndyeckue SIBJICHHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KVIACC

Kox Kon
pasnena 3JIeMeHTAa

TexHudeckue yCTpOMCTBA: pblYar, IIOABUKHBIM H
HENOJBM)XKHBINA OJIOKH, HAKJIOHHAS IJIOCKOCTb, IIPOCThIE

MEXaHU3MBbI B OBITY

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopdHbie

TCIIa

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUSA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBierne W OTBEpJEBaHUE  KPHUCTAUIMYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apurateneid  KIIJ
6.15 TEIJIOBOrO JIBUTATesNsl. TemioBble ABUTATENN U 3alUTA
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOIECCaX
[TpakTudeckue paboTHI:
OnpiThl MO OOHApY)XEHHIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBbITH 110 BRIPAUTMBAHUIO KPUCTAILIOB OBapEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.




[IpoBepka runoressl JIMHEHHON 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEpPTUu Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJI€HHUS ~ TEIJIOOOMEHa  MpHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenrne KOJUYECTBA TEIIOTHI, IOJYyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
HUAJTUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbJA.

6.18

6.19

@dusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaNWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAILIBI B IpUpO/Ie, n3nyderue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuyeckue yCTpOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa aneKTpUuYecKuX 3apsioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 ANEKTpUYECKOro Moy, [lpuHnun  cynepno3unuu

ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »snexkTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' ANEKTPUUYECKOTO TOKa. ICTOUHHMKY MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKHH TOK B
JKUJKOCTSAX U ra3ax
- Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMma 11 yyacTKa Lenu
[locnenoBarenpHOE U MapayIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3auMoaericTBUEe MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM U €ro
7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' ToKka. [[puMeHeHne PJIeKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIoOpTe
218 Oneitel  ®apanes.  SIBneHue  2IEKTPOMarHUTHON

uHaykuuu. [Ipasuno Jlenna




7.19

7.20

DJIeKTPOreHepaTop. CriocoOsr MOJTyYEHUS
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTyeckue paboTHI:

OnbITHI 10 HAOJIIOACHUIO SJIEKTPU3ALUH TET UHTyKIIHEeH
U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue ACUCTBUSA DIEKTPUYECKOrO IOJSA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
MIOCTOSIHHOT'O TOKA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HaNPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa Hu
HAIpPsDKEHUS Ha pEe3UCTOpE.

OmnbITHI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIA/IM TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBwiIa CJHOXEHHUS HaNpsOKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia i CUIbI TOKA MPHU HapajielIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HAYUIETO Yepe3 pe3ucTop.
OmnpeneneHve MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TPU HMX OOBEJUHEHUH W
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnsITHI,

JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIECTBHUSI MarHUTHOT'O IOJIA Ha IPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboThI
3JIEKTPOABUTATEIS. H3zmepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKaA

7.21

7.22

dusnueckue SBJICHUS B TPHUPOAC: DICKTPUUYECKUE
SBIICHUST B arMocdepe, dIICEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS TSI KU3HU Ha 3eMJie, TIOJIsIpHOe

CHAHHC

TexHUYEeCKHE YCTPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK INEKTPUUECKOMN SHEPTHUH,
AJIEKTPOOCBETUTENILHBIE TIPUOOPHI, HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUYECKUE
MIPEAOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenra [IpoBepsieMbIe PIEMEHTHI COAECPKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
81 Mexanuueckoe JBWXKEHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHOMepHOE  NPSIMOJIMHEMHOE  JBUJKCHHE.
8.4 CpenHsass W  MrHOBEHHas  CKOPOCTh  Tella  MpH
HEPABHOMEPHOM JBUKCHHUU




VYcekopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHE
8.6 CoOoanoe magerue. OnblThl [anuiies
PaBHOMepHOE nBHXKEHHE IO OKpYKHOCTH. [lepuoa u
8.7 yactotra oOpamienus. JIuHeilHas W yryioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HetoToHa
8.11 [TpuHIMIT CynEepNO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuma TpeHUs: cuja TPEHUS CKOJBKEHUS, CHIIa
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
- Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOIHOTO TaIeHUs
315 IBwxenne r1aHer Bokpyr Comnua. [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue MartepuanbHOW TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEHHON OChio
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. 3menenne nvmnysbca. MiMnyibe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8 92 Pabota cun TsKecTH, ympyroct, TpeHus. CBs3b
' SHEPTUH U PabOTHI
893 [ToreHnmanbHast DSHEPrusl Tella, TMOIHIATOTO Hal
' MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHumanpHast SHEPTUs CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUUECKOW IHEPTUU




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
OmnpeenieHre YCKOPEHUS Teja PH PAaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBH)KEHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[TpoBepka THUIOTE3bI: €CAM TPU PABHOYCKOPECHHOM
JIBI)KCHUU 0€3 Ha4aJbHON CKOPOCTH ITYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne  3aBUCHMOCTH CHJIBI  TPEHHUS
CKOJIbXKCHUST OT CHJII HOPMAaJbHOTO JaBIICHHSL.
Onpenencane kod(pPUIMEHTa TPEHHUS CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpyxuHbL. OnpenencHue
pabOThI CHJIBI TPEHHUS TPU PABHOMEPHOM JIBHIKCHUH
TeJa 10 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
paboThl CHJIBI YNPYrOCTH TPU TOABEME Tpy3a C
UCTIOJIB30BAHUEM  HETOABIIKHOTO M TIOJBHIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoac: MPUJINBLI U OTJIIUBEI,
JABMKCHUC IIJIAHCT ConaeyHoH CUCTCMBbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUSA, PAKCTLL

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY/1a
MaremaTuueckuii W TOPYKUHHBIA ~ MasiTHUKH.
9.2 [IpeBpamenre  >HepruM  OpU  KoJeOaTeITbHOM
JBUOKEHUU
03 3aryxatomue kojiebanus. BeiHyXIeHHBIC KOJIeOaHNUS.

Pe3onanc




9.4

Mexannueckue BoJHBEL CBOWMCTBA MEXaHUYECKHUX
BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4eckue BOJIHbI B TBEPJOM TeJl€, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. [')pomMKkoCTb U BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

Ompenenenne 4acToThl W TepHoAa  KoJjeOaHWi
MaTeMaTU4eCKOr0 MasTHHKA.

Ompenenenue 4acToThl W TepHoAa  KojeOaHWi
NPY)KUHHOTO MasTHUKA

HccrenoBanne 3aBUCHMOCTH IepHoJa  KoJeOaHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JUIMHBI HUTH.
HccrnenoBanne 3aBUCHMOCTH IepHOJa  KOJeOaHHN
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  Iepuoja  KojeGaHMH  Tpy3a,
MOJIBELIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
NpYyXKHHBL.  VI3MepeHue  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®du3nueckue sBJICHUS B PUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHNE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0

TexHu4yeckne yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHHE

yIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNIEeKTPOMarHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 31IEKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas pupojaa cBera. CKOpOCTh CBETA.
' BonHoBBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3yuenne CBOWCTB 2JIGKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOMIIBHOTO Tene(oHa




11

@usnueckue SBICHHUS B NPUPOJE: OUOJIOTHYECKOE
10.5 JNIEHCTBHE  BHJAMMOTO,  yIbTPaHOJETOBOTO  H
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHHMKYM cBETa
11.2 [IpssMonuHEITHOE pacpocTpaHEeHNEe CBETa
s Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 'ma3 kak omnTHueckas cucTeMa. biM3opykocTh U
' JATbHO30PKOCTh
Paznoxenue Oemoro cBera B crHekTp. ONbITHI
11.8 Herotona.  CrnoxxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTudeckue paboThI:
HccnenoBanne 3aBUCUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MajaeHusl.
W3yueHne XapakTepUCTUK M300paXeHUs TpeaMeTa
B IUIOCKOM 3€pKalie.
HccnenoBanue 3aBHCHMOCTH yIila TIPEIOMIICHUS
11.9 CBETOBOTO Jy4ya OT yrja MaJIeHUs Ha TPAHUIE «BO3IYX —

CTEKIIO».
ITonyyenune U300pakeHH i c IIOMOIIBIO
coOMparoIel TUH3HI.
Ornpenenenue dboxycHOTO paccTostHUS u
ONTHYECKOM CHIIBI COOMpAIONIEH JTMH3HI.

OnbITHI IO PA3T0KEHHUIO OEJIOr0 CBETa B CHEKTP.




OnBITHI 110 BOCHPUSATHUIO LIBETA MPEIMETOB MPU UX

HAOJII0/ICHUU Yepe3 1[BETOBbIC (PUIIbTPHI

dusnyeckue SIBICHUS B pupoac: 3aTMCHHUA Comnxna u

11.10 JlyHbI, IBeTa TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 TexHuyeckne  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopaa v ruranerapHas MojAeNb aToMa.
' Mogaens atoma bopa
s Ucnyckanne u morjomeHue cBera aromMmoMm. KBaHTEHI.
' JIuneliuaTeie CIEKTpPbI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crpoenue aromHoro sapa. HykiionHas wmonens
' aTOMHOTO siapa. M3oTonsl
125 PannoaktuBHble npeBpaienus. [lepuo nonypacnaga
' ATOMHBIX SITIEP
126 S nepHble peakyu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MaccOBOI'0 YHCET
197 DHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl U
12 ' SHEPTUH
128 Peakiuu cunTe3a u geneHus sgep. McrouHuku
' sHepruun CosHIa U 3BE3]
12.9 SnepHas osHepretuka. JlelicTBHE paIMOAKTUBHBIX
' M3JIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTueckue paboThI:
HaGmroieHne CIUIONTHBIX W JTUHEHYaThIX CIIEKTPOB
12.10 U3ITyYEHUS.
UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenne paarnoakTUBHOTO (OoHA
@usnueckue SBICHHUS B IMPUPOJAC: ECTECTBEHHBIN
12.11 PagOaKTUBHBIN don, KOCMHUYECKHE JTy4H,

PagOAKTUBHOE H3JIy4eHUE IPUPOIHBIX MUHEPAJIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX HW3JIyYCHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpoiicTBa: CHEKTPOCKOII,

WHJUBHyaJIbHBIA JO3UMETD, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW  KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil pomu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3HUYECKUX 3HAHWKA U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (U3NYECKOH CYLUIHOCTH SIBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIUIOBBIX, OJICKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaThb NPOSBICHHE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBJICHUI B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBaMM MOHSATUWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U UCIOJIB30BAHKUE UX NI PElIeHHs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tes, (pU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3YsL (bHSquCKI/Ie BCJIIMYHHBI

Brnanenne ocHOBaMHM METOAOB HAy4YHOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst paBui1 0€30MacHOro TpyAa: HabIoAeHNEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (u3nueckux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4E€TOM 3aJaHHOM IOTPEINHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHU;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduKOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeNel
(MaTepuanbHasi Touka, abCOIIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, MJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIA

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHue oObsACHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBJICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC€ YCIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BRIOUPATH 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIE TSI €€ PEIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON NP PEIICHUH 3a/1a4n




YMeHue XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHUS O (U3WYECKHX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NpPUOOpaMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHs 370pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepX)aHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpMAallMM HAa OCHOBE HMEIOIIUXCS 3HAHUHA U
JOMOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BAaTh IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHbB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHe. CpeaHss ckopocts. Dopmyna amns
1.2 BBIYKCJICHUS CpeHel ckopocTu: V = Sft
PaBHOMepHOE MpsMONUHEITHOE IBH)KEHUE. 3aBUCUMOCTh KOOPIUHATHI Tea OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO JIBUKECHHUSL:
13 (1) =x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHHU Ui MPOEKIMH CKOPOCTH, MPOEKLUU
IepeMENIeHUs, IYTH, KOOPAWHATBI IIPU PABHOMEPHOM IPSMOJIMHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOPJMHATBHI Tella OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOIO
HpﬂMOJII/IHCfIHOFO JABMOKCHUA:
2
S)= Vo, * 1+
2
@opMynbl A MPOEKLUMU TMEPEMELICHUs, NMPOEKLUUU CKOPOCTH M IMPOCKIUH
YCKOPEHMS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS MPOEKLUUH YCKOPEHHs, MPOEKLUUU
CKOPOCTH, IIPOEKLIHM IIEPEMEIIEHNUA, KOOPIWHATHI IIPH PaBHOYCKOPEHHOM
HpHMOHHHefIHOM ABHUKCHUHN
CBobonnoe nanenue. opmysbl, ONMHUCHIBAIOIIUE CBOOOIHOE MACHHUE Tea 0
15 BEPTUKAIM (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHH JS MPOCKIUH YCKOPEHUS,




MNPpOCKOHUU CKOPOCTU W KOOPAWHATHI IIPpU CBOGOI[HOM nmaacHuu TCja II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

@®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyc OKPY>KHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHUC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

1.6 yckopenus. @opmyiia [uisl BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
dopmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHUs:
V= 1
T
Macca. IInotHocTs Bemmecta. @opmyna A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH
Ha TeJIo
B3anmopeiicteue ten. Tperuii 3akoH HeroTona:
1.11 F. 21 7 _Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyina Uit BBIYUCICHUS MOLYJISI CUIIBI

TPEHUSA CKOJIBXKCHUSA:




Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou
nedopmaruu (3axoH ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
1.14
®dopmyna A BBIYMCIEHUS CUIIBI TSDKECTH BOIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmmynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiysnbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUsI UMITYJIbCa 17151 3AMKHYTOU CUCTEMBI TEN:
1.16 P=myU iUy =const
PeakTnBHOE IBMKEHIE
Mexannueckas padota. @opmMyra JJisi BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprus. @opmyina s BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema o0 kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYMCICHUS
IIOTCHLIMAJIbHON YHEPTUH TeJa, OJAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKON PHEPTUU B OTCYTCTBHUE CHJI TpeHust: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiienune TBEpIOTO TENA.
@®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
p- F
Eh
191 HaBnenue raza. ATMocdepHoe TaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®dopmyra 7151 BEIYUCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akon Apxumena. dopmyna s onpeneneHUs BBITAIKUBAIOMICH CHIIBI,
1.23 JENCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM T'as3:

F_&m. =pgv




Ycaopue miapanus Tena. [lnapanue CYA0B 1 BO3AYXOILIaBAHUEC

1.24

Mexannueckue KoyneOaHus. AMIUIMTYJa, MEPUOJ W YacTOTa KOJeOAHWH.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U INpYKUHHBIA MasTHUKM. [IpeBpamienue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBMKEHUHU
3aryxaromue kojaebanus. BeiHyKaeHHbie kosebanus. Pezonanc

MexaHu4ecKHUe BOJIHEI. HpOI[OJ'IBHLIC H IIOIICPCUYHBLIC BOJIHLI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MHdpa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHIIBI; KECTKOCTH
NPYKUHBL; KOA(PUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIbI TPEHHS, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHUs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojebaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJIe0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOH
YacTH TeJla U OT TNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUITBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopManuu Npy>KUHbI; YCKOPEHUs1 Opycka OT yriia HakJOHa HarpaBIIsSoLIeH;
nepuroja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JUIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPYKUHHOTO MAasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH IMepHoja KojaeOaHUM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI ppluara

1.30

Dusuueckue s6l1EHUA 8 npupoée: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOH 1 HEKMBOU MPUPOAE, ACHUCTBUE CUIIbI TPEHUS B IPUPO/IE




YU TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHUS Ha >KMBOW OpPraHW3M, IUIABAHHUE PBIO, BOCIIPUSTUE
3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSIHUSA U
YCKOPEHHS, IUHAMOMETp, MOJIIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHAas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJICKYJIAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTo, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucranmnueckue u amopHbIe TETIa

25 JIBukenne uyactul BemiectBa. CBs3b CKOPOCTH JBWKEHHSI YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus

2.3 CMaunBaHue U KalWUISIPHbIE SIBICHUS

2.4 TenioBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBeCHE

25 Buytpennsas sueprusa. PaGorta u Temnonepenaya Kak crocoObl M3MEHEHUs

' BHYTpPEHHEHN HEpPruu

2.7 Bunsl Tenonepenaun: TeIONPOBOJHOCTh, KOHBEKIIHS, 3Ty4eHUE
HarpeBanne wu oxnaxzaenue ten. KonuuecTtBo TemnoTsl. Y enbHas
TEIJIO0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsl SHEPrHH B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune n koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 ucmapeHuss M KoHAeHcaluu. KureHue IKUAKOCTH. YJenpHass TerioTa

napoo6OpasoBanus: L = Q/m




2.11

BitasxxHOoCTB BO311yXa

2.12

[InaBnenne u xpucraumsauusd. 3MeHeHHE BHYTPEHHEH OJHEPIUM IIPU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMs

toruBa: g = Q/m

2.14

[Ipunnuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAUTMUECKOTIO UIMH]PA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpPeThIM LWIMHIAPOM, IIOCIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXKHOCTU BO3/AYXa; YAEIbHOW TEIIOTHI
IU1aBJIeHNus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIINBAHUU XOJOJHOU U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIAapCHUA

Qusuueckue a6neHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIJISIpHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea: KanmnuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJljIoB, )KI/I)IKOCTHI)II\/’I TEPMOMCETP, JATUUK TEMIICPATYPEI, TEPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMECTPBI, IICUXPOMCTpP, IMapoBad Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpPaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BUa dIeKTPUYECKUX 3apsiioB

3.2
3.3

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia

3.4

Onexrpuueckoe none. Hanpsx€HHocTe anexkTpudeckoro mnouns. [IpuHuun

CYIEPHO3UIINH 3IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsnoB. JleMCTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUe 3apAabl. [IpOBOOHUKY U TUIIEKTPUKH




[TocTostHHBIN AneKTprUecKui TOK. JlelcTBUs AneKTpruieckoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi nemu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoOe coefuHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmerianHbIe COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHutHOe Moji€ OPSIMOTO NPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIINH
313 MarauTHOe T1I0JI€ TOCTOSHHOTO MAar"HuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrEe MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue snekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3MEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTHU CHJIbBI TOK4, BO3HHUKAIOLICTO B IPOBOIHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTHBIIEHUS OT JJIMHBI IIPOBOIHUKA, IUIOIIAIU €T0 [TOIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBuiia [yis 3JEKTPUUECKOTO HANPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpaBUIa Ui CHJIBl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COE€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE 10JIe 3eMJTU, Ipeiid MmoocoB,
POJIb MArHUTHOTO TOJIS YIS KU3HHU HA 3eMiIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEocTar,
CUETYMK  DJCKTPUUYECKONM OSHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEeIOXPAaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOTO TOKa,
TeHePaTOp MOCTOSHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyuyeBas moaensb cBeta. [IpsimonuHeiiHoe pacpocTpaHeHre CBeTa

3.21 3aKkoH oTpaxeHus ceera. [lockoe 3epkaio

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIICHHSI CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeit B muH3e. PoKycHOE paccTosHUE TUH3BI. OnTHYecKas cuiia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mpuOophI
Ipaxmuueckue pabomul

N3mepenue onTruueckoi cuiibl cOOMparolei JIMH3bI; (POKYCHOTO PacCTOSHUS
coOuparolie TMH3HI (TI0 CBOHCTBY PaBEHCTBA pa3MepOB MpeIMeTa U H300paKeHus,
KOTJla TpeIMeT pPacIojio’keH B JBOWHOM (DOKyce), TIOKa3aTeisi MPeIOMIICHHUS

3.26 crekna.

UccnenoBanue CBOWCTBA H300payKE€HUs, TOJYYEHHOTO C TTOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PacCTOSIHUS ABYX CIOXKCHHBIX JIMH3;
3aBHCHUMOCTH yTJIa TIPEJIOMIICHHSI CBETOBOTO JIyda OT yIJla TaJeHHsl Ha TPaHHIIe
«BO3/TyX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,
' ONITHYECKHUE sBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pamgyra, MUpax)
3.98 Texuuueckue ycmpoticmeéa. OYKH, TepHUCKoM, ¢oToanmnapar, ONTHYECKHE

CBETOBObI




KBAHTOBLGIE ABJIEHUA

PamuoaktuBHOCTE. ATba-, Oera-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-

4.1
pacnaga

4 OmnbiTel Pesepdopna mo paccesnuro anbda-dactuu. [lnanerapnas mopenb

' aToma

4.3 CocraB atomHoro sipa. M30To1s!

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MacCOBOIO YHCEI
Qusuueckue s61eHusi 8 npupode. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTUBHOE HW3IYyYCHHE NPUPOAHBIX MHHEPAJIOB,
JieicTBUE paJIMOaKTUBHbBIX U3IyYE€HUI Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUYaJIbHBIN J03UMETp, Kamepa

Bunbcona, siiepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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