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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHM K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueToM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS U OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METAlpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMma 1o ¢u3MKe ycTaHaBIUBAET paclpeiesieHue yueOHoro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX 0COOCHHOCTEH 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, MOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, ONOJ0oTHEN, acCTpOHOMUEH U hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, MPEIOCTaBIsieT Haubosee sICHbIe
00Opa3Ipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0co0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsS B CTPYKType OOIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpe/iesieHbl B KOHIEMNIMU TpernojgaBaHus y4deOHoro mpenmera «Du3uka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydyenust Gu3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcs K HaydYHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HWHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MIO3HAaHUs 1 (OPMUPOBAHNE
HCCIIEIOBATENIFCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yjbTaTa H3YUECHMs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  cdepax  Oynyuiei
npo(hecCUOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTmkeHne 3THX Ieliel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOOpeTeHNEe 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOJI0IaTh PUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMalmen (HU3NIECKOT0o COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.



OO111ee yuCIoO 4YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemseiii B mporpamMmMe 1o (usmuke nepeueHb 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0y4Jaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa eauHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKAa HAy4YHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBJICHUM ¢ MOMOIIIBIO MOIee

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€EHUS HIKaJIbl U3MEPUTEILHOTO TpUodOpa.

2. M3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue TeMmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue mccnenoBaHusl MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHayaibHbIC CBEACHUS O CTPOCHUM BELIECTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHUI[ C
teMmriepaTtypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJbIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMH BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HabGmomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM psOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOJACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBMKEHMM. Pacuer mytu u
BPEMEHU JIBUKCHHUS.
SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3auMoaenCTBHE TeNl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTM JBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHve n3MeHeHUs! CKOPOCTHU MTPU B3aUMOJEHCTBUU TeJl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpegeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHuie CpeHEN CKOPOCTH CKOJBXEHUsI Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (medopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCSI TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuennmu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO 1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N e

N

PaGora 1 MOIIHOCTB. JHEpPrus.
Mexannyeckast pabota. MOITHOCTb.
[lpocThle MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHune mpaBuiia paBHOBECHSI pbIdara K 0JI0Ky. «30J0T0e



npaBuiio» mexanuku. Koaddurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTEHIMAJIbHAS SHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPIUH.
8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUU.

Mogenu TBEPAOrO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaOWUIIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Temionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1e€mIO00MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JIaBJICHHS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWLISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Tel.

W3meHeHue naBieHUs Ta3a MpU M3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tennonepenayn.

OxJaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  MIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIMJTHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIaMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3HULIMU AEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
M cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  TokKa.  DJIEKTPUYECKOE  HaIpPSIKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
IU1s yuactka uen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH JDxoymns—JleHa.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl IOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKHUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[TpOoBOHUKH U TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
HcTouHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIi pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUH.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJNS HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTNPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbl TOKa TPHU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUHU
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u u3ydeHue paboTsl AIEKTPOIBUTATES.

20. U3mepenne KII/L 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUsA. PaBHOMEpHOE NPAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuHelHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHLIMN CyTIEpIIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS! CKOJIbXKEHUS, CHIIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHONl TOUYKHU. AOCOIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHUUECKOTO JABUXKCHHS TeJla OTHOCUTEIBHO Pa3HbIX TEll

OTCU€Ta.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKECHUSI.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4eckux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbca IPH a0COIIOTHO YIPYTrOM B3aUMOACHCTBUM.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IUis pa3roHa W JaJbHEWIIET0 pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PABHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS] SHEPTUH.

MexaHuuyecKkHe KoJ1e0aHus M BOJIHBI.



KonebarenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUINTyAa. MateMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIponmonsHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCUMOCTH MepUo/ia KOJIeOaHUM MMOABEIIEHHOTO0 K HUTU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasTHUKA OT MACChI Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.

o v s~ W

DJIEKTPOMATHUTHOE T10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuwie pabomul u onvimol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmMeHuss Connua u Jlynel. Otpaxenue cBera. Ilnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B inH3e. OnTuyeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opykoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuveckuii CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Moxens ria3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N kR W E

12. [Tomy4yenue 6em0ro cBETa MpH CIOXKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najieHusl.

2. W3ydenue xapakTepUCTUK M300paKEHUsI MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUA U ONTHYECKOM CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



KBaHnToBbIE fiBJICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOIIEHUS.

2. CnexTpsl pa3jIM4YHbIX T'a30B.

3. Cnektp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepeHnue pagnoakTuBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
1 000011IeHNs TPEAMETHOTO COACPKAHUS U OTBITA IEITEIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOoCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBII IpeIMeET.

[Tpu M3y4eHUH AAHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TIOJyYeHHbIE 3HAHWA, pelaTh 3aJayd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CUET TOTO, YTO OOYYAIOIINECS BBINOJIHAOT 3aaHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHUN paclo3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBJICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJiee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, PAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBaHne 0000IIaronero xapakrepa. Mojyib 3aBeplIacTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HApaBIICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO TIOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pELICHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NUYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YyPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
JIEATEIILHOCTR;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JECHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIylH Cpeny,
BO3MO>KHBIX INI00AJIBHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MPOTpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHbBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYMIECTBCHHBIA MPHU3HAK KIACCHU(PUKAIIUHA, OCHOBAHHMS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH H3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo! pu3mueckoii 3a1a4u
(cpaBHCHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BhIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOONBIIOE UCCIEAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C y4E€TOM MPEJUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadyd W TOJJepKaHue
OarokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXACHUS C CYXJACHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTAThl BHIIOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUSA
no e€ JOCTIKEHHIO: paclpeiessaTb poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJIECHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHKEHUSI  (HEIOCTUKEHHUS) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU PEIIEHUH (PU3NUECKUX 3a/1ay UIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0IEeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJBIX TEJ C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TEIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPIruM) MO ONMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CUJIBl TPEHUSI B MPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUs] Ha KMBOM OpraHU3M, IJIABaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATH U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3nYecKue BeINIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIUAJIbHAST JHEPTusi), MpPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYEeCKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U CIUHUIIBI
bu3nYeCcKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TI'paduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIIO paBHOBECHUs phiuara (0Ji0ka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHHYeCKOU



SHEPruH, NpPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOJIoKEeHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaxXOJAUTh OUIMOKHA B XOJE OIbITa, JIEJaTh BBIBOABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYIUPOBATH BHIBObI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DM3MYECKUX BEIHYMH B BHUJE



NpEIJIOKEHHBIX TaOnuill U TpaduKOB, AENaTh BBIBOJABI MO pPe3yjbTaTaMm
UCCIIEIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd()(PUIMEHT TMONEe3HOr0  JIEHCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOH HAa WX ONMHCAaHHA (B TOM YHCIE:
MOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHMOpPMALMIO O  MpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYLIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiaAeTb NpuEMaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie IMyOJINYHO JIeJaTh KpaTKue COOOIIEHUSI O Pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIENOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTAIUEN;

MPU BBIMOJHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHUH PpaCIpEeIsTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATENBbHOCTb  TPYMNIbl, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, MIEKTPHUUECKOE I10JI€, IPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTalu3auus (OTBEpJEBAaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3ITy4YEeHHE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHuTHOTO TOJIS HA MMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUE W KalWULIPHBIE SBIECHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS [Tl )KM3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOJAUTH IPAKTHYECKYIO 3a/Jady B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMICTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
¢duznyeckre BeIUMUMHBI (TEMIepaTypa, BHYTPEHHSA SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, YIEKTPUUECKUH 3apsi, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUWE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJCKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €UHUIIbI (DU3UUECKUX BEJIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa Jyis ydacTka LeTH, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMAaTUYECKOE BHIPAXKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3HUECKUX SIBICHUH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCMHOJIB3Yyd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHUs 3aJady, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pellieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
bU3MYECKUX METOJ0OB, HCIOJb3ysl OMHCAHUE WCCIICOBAHUS, BBIICISTH
MPOBEPSIEMOE  MPEIANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTb JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsA/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poBepsieMble MPEATONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEILIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOIO  COECIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, CJeNysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPAa(PUKOB, 1€TaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

COOJTI0OIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JAEWCTBUS HU3YYEHHBIX MNpHOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUUYECKHUE
MPEIOXPAHUTENH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXEeMAaTUYHBIM PUCYHKaM (>KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHEro CropaHus,
ANIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEIOBATEIBHBIM U NAPAJIETbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUYECKHUX LETEH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOJIb30BaHUs (U3HMUECKUMX 3HAHUNW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUSI B
WHTepHeTre, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYMBON HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias uH(pOPMALMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJINYHO NMPEACTABIATh PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHa JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, LEHTP TSHKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEila, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPa3BYK U YJIbTPa3BYK, JJICKTPOMArHATHBIC BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUSI W TOTJIONICHUS, anbda, OeTa- U raMMa-u3IydeHHUs,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBUE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIeOaHHWs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyUYEHHBIX (PU3MUECKHX  SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHue SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUN Ha
OpraHu3M YeJIOBEKa), MpPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/ayy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(bu3nyueckue BeNWYUHBI (CpedHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToON
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NpPH ONUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUN CMBICT MCHOJIB3YEMbIX BEJIWYMH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOI0O M1 MaCCOBOIO YHCEI
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMUI,
(¢u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBMs 3aJ]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYIHOCTH MOTYYCHHOTO 3HaYCHUS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH 1 OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIMHEMHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUEe u3MepsieMol BeIMYHMHbl ((POKYCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadallbHOM CKOpPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IMOJYYEHHOW 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, NejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpEeHHUS
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4acTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHH3bI, pPaJAHOAKTHUBHBIM (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYCHHBIE PE3yNbTAThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
o00opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKH M3YyYEHHBIX (PUIUYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETA, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBIEHUW MW  HEOOXOoauMble (PU3HUECKHE
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOUparolei JTUH3E;
OPUBOJUTH  MpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedeHusi 0€30MacHOCTH TpU oOpaIrieHnu ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOIIOJICHHS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NYECKOTO  COACpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJYYEHHON HHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTEIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN anmapar HU3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 ®du3uka - HayKa o0 MPUPO/JIe 2
YK PHPOA https://m.edsoo.ru/7f416194
bub K
1.2 du3nYecKre BeITUYHUHbI 2 1 uommoreka 110
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 bubmorexa HOK
’ v 8 https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
bu6nunorexa LIOK
2.1 C 1
TPOCHIE BEMiEctna https://m.edsoo.ru/7f416194
5 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnmnoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
FPCTATHBIC COCTONHI Betmectaa https:/m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHn4uecKkoe IBIKEHIE 3 nosmotexa O

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

bubnunoreka LIOK

3.2 " 4 1
HEPHIL, MAacea, IIOTHOCTE https:/m.edsoo.ru/7f416194
bu6nmmorexa [IOK
33 Cuia. B 14 2
. DAL et https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIIeHHE XKHAKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOCHEPHOE aBICHHE https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JDHeprust
bu6mmoteka IIOK
> Pabora i momoCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
>:2 Hpoctere mexannsmel > I https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
. M 4 1
>3 CRaupeckal snepht https:/m.edsoo.ru/7f416194
Hroro o pasneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB 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 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (wipp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebi
Paznen 1. TensioBuIe ABJICHUSA
bu6mmoreka [IOK
1.1 5 7
CTpocHue u CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOLECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
)1 DIIeKTpUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 | bubnuorexa [JOK
) 1 X B3aUMOOCHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 5 5 2 2 7
OCTOSIHHBIN JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne i/l P Konrpoubusie IlpakTuueckue (wipp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebi
Paznen 1. Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue te 20 1 3
MMOACHCTBHE TEI https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

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

Pa3nen 4. CBeToBbI€E IBJIEHUSA



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

bubmuoreka [JOK

4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/74 1a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 hitps://m.edsoo.ru/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazneny 15
Pazgen S. KBaHnToBbI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/Tf41ada6
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. s 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 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
(]
Jrj;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue il:;:enuﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoThI pecypenI

®du3nka — HayKa O PUPOJIE.

1 SIBnenns npuponsl. Gusnyeckue 1 https://m.edso0o.1ru/3¢9c9366
SIBJICHUSI
MexaHndeckue, TeII0BEIC,

2 3JIEKTPUYECKUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 DHIHICCKHE BETHHHEL I HX 1 https://m.edsoo.ru/6185¢e4 1e
U3MepeHune
VYpok-uccnenosanue "M3mepenne

4 TEMICPATYPBI TIPH TOMOTIH | | https://m.edso0.ru/2312¢9d7
YKUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”
Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3y4aloT

5 MpHpORY. ECTeCTReRHONaY HbIH | https://m.edsoo.ru/3842f3a4
MeToj nmo3HaHus. Onucanue
(UBUYECKUX SIBICHUN C TTOMOIIBIO
MoOJIeJiei
VYpok-uccnenoanue "[IpoBepka

6 TUITOTE3bI: JAJIBHOCTH MOJIETA 1 1 https://m.edsoo.ru/145e7ble

mrapuka, NymeHHOro



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
OoJibIIe BhICOTA MMycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

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

https://m.edsoo.ru/bcdf4162

Ypok-uccnenoanue «OIbITHI 110
HAOII0ICHUIO TEIIOBOTO
pacuIupeHusi Ta30B»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHHSI BELLIECTBA

Bzaumocss3s MCKAY CBOMCTBaMH
BCHICCTB B PA3HBIX aIpCraTHbBIX
COCTOsIHUAX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.

Oco0OeHHOCTH arperaTHbIX
COCTOSTHUH BOJIEI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBIKEHUE

Ckopocts. EnuHuLBI cCKOpOCTH

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

https://m.edsoo.ru/bb22e4a5

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

https://m.edsoo.ru/fdd6¢394

14

15

16

Pacuer IMyTH 1 BpEMCHU ABHUXKCHUA

WNuepuus. 3aKkoH UHEPIIUH.
BzaumopeicTBue Ten Kak npuYMHa
W3MEHEHUS CKOPOCTH JIBUKEHUS
Tea

IInotHOCTE BemecTBa. Pacuer

Macchl B 00beMa Tella IO ero
IIJIOTHOCTH

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482¢

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



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8

JlaboparopHas paboTa

17 «Ornpenenenue mIOTHOCTH https://m.edsoo.ru/766£1£89
TBEPJIOTO TEIA»
Pemienue 3anau 1o reme

18 " " https://m.edsoo.ru/3f769a5a

IInoTHOCTH BelllecTBa

Cwita KaK XapakTepHUCTHKA

19 B3anMoaercTBuA Teil. Crita https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3yuenue
3aBUCHMOCTH PACTSIKCHHS

20 https://m.edsoo.ru/afbd9bdd
(redopmariun) NpyKUHBI OT
MPUIIOKEHHOMN CHITB»

21 SBaenne taroreHus. Cuia TSKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]1y CHIION TSKECTH U

22 Maccol tena. Bec Tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 no reMme "Cuna tsoxecta”
Cuita TSKeCTH Ha JpYTruX IJIaHeTax.

23 PusnuecKue XapakTepUCTUKI https://m.edsoo.ru/384f287b
TJIaHEeT

24 N3mepenue cuil. JluHamoMeTp https://m.edsoo.ru/f66392d

25 Bec tena. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnoxxeHue IByX CHII,

26 HaIIPaBJICHHBIX 10 OJHON MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOelicTBYIOIIASA CHIT
Pemenue 3agad mo teme

27 https://m.edsoo.ru/78755da8

"PaBHonelicTBytOMmAast cui”



https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8

28

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

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

29

JlabopatopHas pabora «/3y4enue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/99eaSef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
criny, «Cuiany,
«PaBHOIEHUCTBYIOIIAS CUID»

KonTponpHas paboTa no remam:
«MexaHu4ecKkoe JBI)KEHUEY,
«Macca, II0THOCTbY, «Bec Tenay,
«I'paduueckoe n300paxeHue cui,
«Cuiibi»

Hasnenue. CriocoObl yMEHbIICHUS
U YBEJIIMYECHHUS JABICHUS
JlaBrienue ra3a. 3aBHCUMOCTD

IaBJIEHMS ra3a oT 00bEMa,
TEeMIIEPATYPhI

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

https://m.edsoo.ru/f2fbfbaa

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

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

35

Ilepenaua naBieHust TBEPIBIMU
TCJIaMH, )KXUAKOCTAMU U ra3aMu.
3akou [Tackains

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
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461

JlaBiieHUE B )KUJIKOCTH U Trase,

36 BBI3BAHHOE JICHCTBHEM CHJIBI https://m.edsoo.ru/8e8367b5
TSDKECTH
Pemenue 3agau nmo teme «/laBnenue

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

38 Coo0mmaromuecs: Cocyabl https://m.edsoo.ru/384621b8

39 ['uppaBnuyeckuii npecc https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH\: Hopurresoit https://m.edsoo.ru/1£58766b
JKUJIKOCTHBIN HacoC
AtMmocdepa 3eminu. [Ipuannbl
CYIIECTBOBAHMS BO3AYIIHOMN

41 000J109kH 3eMIH. 3aBUCUMOCTh https://m.eds00.ru/9249b692
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ[ YPOBHEM MOPsI

42 Bec Bosayxa. Atmocdeproe https://m.edsoo.ru/ccd4dad5
JIaBJICHHEC

43 Msmepetiite armocpeproro https://m.edsoo.ru/22f14fba
nasnenus. OneiT Toppuuernm
3aBUCUMOCThH aTMOC(HEPHOTO

44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/6c48c524
MOpst

45 Bapowmerp-anepona. AtmocgepHoe https:/m.edsoo.ru/e7a99517
JABJICHUE HA Pa3IMYHBIX BHICOTAX
Pemenue 3agad mo teme

46 https://m.edsoo.ru/c12835a8

"ATtmocdepHoe gaBneHue"



https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8

47

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

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas paboTa
«OrnpeeneHue BbITAIKUBAIOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
TIOTPY>KEHHOE B JKUIAKOCTH)

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

49

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

https://m.edsoo.ru/3c11398¢c

50

51

52

53

IInaBanue Ten

JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
onpezaeneHue eé
rpy30MOaBEMHOCTH"

Pemenue 3angau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»

Mexannueckas paboTa

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo0.ru/3373694e

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

54

55

MomaocTs. EAUHUITEI MOIITHOCTH
VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMO Npu
noabEMe 1o JecTHure"

https://m.eds00.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 MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha peryare

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

57

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

https://m.edsoo.ru/3¢391d99

58

PesepBHbiit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBieHue
TBEPABIX T, KUIAKOCTEH U Ta30BY /
Bcepocculickas npoBepoyHast
pabora

https://m.edsoo.ru/76988618

59

Pobruaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHi
pPaBHOBECHS pbIyara

0.5

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

60

61

62

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBECHSI pblyara

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

Pemenue 3agau no reme "Pabora,
MortHocTh, KIT/"

0.5

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

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

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SJHeprusl.
KuneTtndeckas u noTeHIMaIbHAS
SHEPIus

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



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

64

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

YPOK-DKCIIEpUMEHT 110 TEME
"JKCrepUMEHTAJILHOE OIPEIEIICHHUE
65 W3MEHEHUSI KUHETUYECKON U
NOTEHLUAIbHON PHEPTUU ITPU
CKaTbIBaHMM TeJla 110 HAKJIOHHOU

miockocty"

https://m.edsoo.ru/fbb989ba

KonTtponpsHas pabora o Teme

66
«PaboTa ¥ MOIIHOCTh. DHEPTHS

Peseprurlit ypok. Pabora ¢
67 TEKCTaMH I10 TeMe "MexaHndeckoe
nBIKeHne"

Peseprusliit ypok. Pabora ¢
68 TekcTamu 110 teme "Pabora.

MoiuHOCTB. DHEprus"

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

https://m.edsoo.ru/35541 1fe

https://m.edso00.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12



https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

OcHOBHBbIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON

1 1 https://m.edsoo.ru/4b6b1523
TEOPHUH U UX OTBITHBIE
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUM 1 https://m.edso0.ru/7236¢9f9
BElIECTBa
OOBsicHeHHE CBOWCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHHM BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
Kpucrannnaeckue u amopdusie

5 P pd 1 https://m.edsoo.ru/5d25b3dd
Tena
CmauvBaHMe M KallWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/8bb5494b
[ToBepxHOCTHOE HATSKEHUE

7 TenmoBoe pacIMpeHne U CKaThe 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TEeMIIEpaTypbl

8 CO CKOPOCTBIO TEIJIOBOTO 1 https://m.edsoo.ru/767b611b

NBIDKECHUS YaCTHI]



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b

Buytpennss sneprus. CriocoOsl
W3MCHCHUS BHYTPCHHEW SHEPTUH

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

10

11

12

Bupel reruionepenaun
Ypok-koH(pepeHIus
"[IpakTHUecKOe UCTIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIEJSIX
sHeprocoepexeHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo0.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TemIOBOE
paBHOBECHE

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

14

Jlaboparopuas pabora
"UccnenoBanue siBIeHUs
TEII000MEHa IPU CMEUTMBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer konnuecTBa TEMIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa ¥ BBIACISIEMOTO M TIPH
OXJIaXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BeniecTna"
DHeprus TomuBa. Y aeiabHas
TEIUIOTA CTOpaHUs

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b

18

IInaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX Te. Y ieNbHas
TEIUIOTA IIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnas pabota
"OnpeneneHue yaeabHON TeIOThI
IJIaBJIeHUs Jabaa"

https://m.edso0.ru/9cb89b68

20

21

22

23

[TapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue

Kunenue. VY aennHas TemniaoTa
Hap006p8.30BaHI/I$I N KOHACHCalluH.
3aBHCHUMOCTh TEMIICPATYPhbL
KHIICHUA OT aTMOC(i)epHOl"O
JaBJICHUA

BrnaxkHocTh Bo3myxa.
JlaboparopHnas pabota
"OnpeneneHne OTHOCUTENbHOU
BJI&KHOCTH BO31yxa"

Pemienue 3aga4d Ha OIIPCACIICHUC
BJIAJKHOCTH BO3JyXa

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

https://m.edsoo.ru/e4c6ee3f

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

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

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

https://m.edsoo.ru/al4f1dbc

25

26

KII/I TerymoBoro nBuraTess.
TenmoBble ABUTATEN U 3a1IUTA
OKpY>Karole cpeibl

3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3



https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMme ""TenaoBrIe ABICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

https://m.edsoo.ru/dfead3fc

28

KonrponsHas pabora no Teme
"TemnoBele aBieunud. Msmenenune
arperaTHbIX COCTOSIHMI BeniecTna"

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

29

30

31

Dnektpuzanus Ten. [[Ba pona
ANMEKTPUUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPY CONTPUKOCHOBEHUM"

B3aumMoneiicTBre 3apsHKEHHBIX TEI.
3axoH Kynona

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

https://m.edsoo.ru/1de2a6dc

https://m.eds00.ru/9753c¢836

32

DNeKTpruYEecKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosst. [IpuHnmn cynepno3unuu
JIEKTPUYECKUX T10JIEH

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

33

34

35

Hocurenu snexTpudeckux 3apsos.
OnemeHnTtapHbli 3aps. CTpoeHue
aToma

ITpOBOTHUKY U JUBIEKTPUKH.
3aKOH COXpaHEHHUs HIEKTPUIECKOTO
3apsaga

Pemienue 3a1au Ha IpUMEHEHUE
CBOMWCTB 3JICKTPUUECKUX 3apsI0B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

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



https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc

36

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymectBoBaHud. Mcrounuku
JIEKTPUUECKOTO TOKA

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

37

38

39

JIenCTBUA DIIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

DJIEKTPUYECKUH TOK B MeTajlIax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/aele7251

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

https://m.edso0.ru/23935322

40

41

42

43

DneKkTpruyecKkas 1enb U e€
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas pabora
"U3mepeHue u peryiupoBaHue
CUJIBI TOKa"

DJEeKTpUYECKOe HapsKEHHE.
Bonbr™merp. JlabopaTopnas pabora
"N3MepeHue u peryJIupoBaHue
HanpspkeHns"

ConpoTHuBiIeHHE TPOBOAHMKA.

VY nenbHo€e CONpOTHUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edso0o0.ru/d67176b6

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

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

44

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

https://m.edsoo.ru/8852b3cf



https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf

45

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

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

46

Jlaboparopnas pabota

"UccaeqoBanne 3aBUCUMOCTH CHITBI

TOKAa, UYILEro 4Yepe3 pe3ucTop, oT
COIPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

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

47

IlocenoBaTenbHOE U
napajuieIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

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

48

49

50

51

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPU MOCJIEI0BATEIbLHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIS CHJIbI TOKA MPH
napajuieIbHOM COCTMHEHUN
pe3uctopon"

Pemenue 3aga4d Ha IMPUMCHCHUC
3akoHa Oma AJI1 pas3;IndYHOIr O
COCIMHCHU IMMPOBOAHUKOB

PabGora u MOIIIHOCTb

AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

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

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

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

52

JlabopaTopHas pabota
"Onpenenenue padboThl U
MOIITHOCTH 3JIEKTPHUECKOro 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
MOTPEOUTEINN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBUE

https://m.edso0.ru/6e766¢29

55

56

VYpoxk-uccienoanue "M3yuenue
TMOJIEH MOCTOSTHHBIX MarHuTOB"

MarnutHoe nojsie. MaruuTHoe 1oJie

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

https://m.edsoo.ru/3ab2bd56

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

57

[ToaroroBka K KOHTPOJILHOU paboTe

1o TemMe "DIIeKTPUUECKHUE 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
ANEKTPUUYECKUNA TOK"

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

58

59

KontponbHas paboTa mo teme
"DneKkTpudecKue 3apspl.
3apsKEHHBIE Tella U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
aJIeKTpUUecKuil Tok" /
Bcepocculickas npoBepodHas
paborta

PezepaHblii ypok. Pabora c
TekcTaMu 1o TeMe "[1ocTossHHBII
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/18b3ac5f

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

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHurHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. Jlaboparopuas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HAa MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTPOABUTaATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEeIeH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U usyueHue
paboTHI AJIeKTpoABUTATENS "

https://m.edsoo.ru/9¢99a4b7

63

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

https://m.edsoo.ru/2981el1db

64

Onektporereparop. Crocoos
MTOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TemMe "DIIEKTPUYECKUE U
MarHuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
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

PesepsHsiii ypok. Pabora ¢

67 TekcTaMu 110 Teme "TeroBbie 1 https://m.edsoo.ru/7d3485el
SIBIICHUSA"
PezepsHsiii ypok. Pabora ¢
68 TEKCTaMM 110 TeMe "MarHuTHEIS 1 https://m.edsoo.ru/46a7afa5
SIBJICHUSA"
OBHIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

Mexannueckoe IBUKEHHE.

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

2 OTHOCHUTENBEHOCTE MEXAHUYIECKOTO 1 https://m.edsoo.ru/5¢869dc5
IBIKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE

3 1 https://m.edsoo.ru/bc342e86
JBUKECHUE
HepaBHoMepHOE npsiMOTUHEHHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
IIpsimonuHEeiiHOE PaBHOYCKOPEHHOE

5 P PaBHOYCKOP 1 https://m.edsoo.ru/cbb4116b
JIBHKEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHEHNHOTO

6 PaBHOYCKOPEHHOI'O JBVIKEHHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlabopartopHnast pabota
"Onpeneneare yCKOPEHNs TeIa IIpu

7 pel yeKop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBH>KCHUH T10
HaKJIOHHOH IIJIOCKOCTH"
CBo0Ooauoe nagenne ten. OnbITh

8 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 ABMKEHUE 110
okpyxHoctH. [Iepuon u wacrora

TpeHus"

9 . https://m.edsoo.ru/7a978b7a
oOparteHusi. JIuneitnas u yriaonast
CKOpPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE https://m.edsoo.ru/21f74a13
[IepBb1ii H . Be

11 PEGIH SAKOH HbIOTOHA. Beictop https://m.edsoo.ru/8776289d
CHJIBI
Bropoii 3akon HrroToHa.

12 B https://m.eds00.ru/6b639d94
PaBHogeiicTByIOIIas cua
T i H .

13 PETHIL 3aKOH HIbIoToHa https://m.edso0o0.ru/6155617¢
Cyneprio3uuus cui
P

14 CHICHIC Salat Ha [IPHMEHCHIE https://m.edsoo.ru/52¢8393d
3akoHOB HpioToHA

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

16 CUICHHE SAIAT 0 TEME «1ia https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTH
JlaGopatopHnas pabora

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/aabe6bc3
MIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
P C

19 CHICHHC ST O TEME «Hra https://m.eds00.ru/97¢5¢938
TPEHUS
JlaGopatopHnas pabora

20 "Onpeznenenne ko3 PuumeHTa https://m.edsoo.ru/78ff698c
TpPEHUs CKOJIbKEeHUs"
Pemrenue 3amay mo reme "3aKOHEI

21 Herorona. Cuia ynpyroctu. Cuna https://m.edsoo.ru/885c63el



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

Pemrenue 3agad mo treme "Cuia
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEeHU"

HepBaﬂ KOCMHUYCCKasA CKOPOCTh.
HesecomocTts u MEepEerpy3Knu

https://m.edsoo.ru/8b4d9{83

https://m.edsoo.ru/5f38dbas

26

PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOIIFOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpAOTO TENA C
3aKpEeIUIEHHOW OChIO BPAILICHMUSI.
MowmenT cuibl. LienTp TsxecTu

https://m.edsoo.ru/a351cela

27

28

PaBHOBeCHE MaTepHAIBHONW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKpEMIEHHON OChIO BPALLEHUS.
MowmenT cuibl. LlenTp TsoxecTu

Pemenue 3anay no teme "MoMeHT
cwibl. LleHTp TsxecTn"

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

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

29

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "MexaHnuecKoe IBUKCHHUE.
Bzanmoneiicteue Ten"

https://m.edsoo.ru/2batb487



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 Tena. UMysabsc CUibl.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3aHMOJIECIICTBUE

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

32

33

Pemenue 3ana4 no teme "3akoH
COXpaHEHUs uMIysbca"

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

https://m.edsoo.ru/c3cceebl

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

34

Mexanunueckasi paboTa U MOIIHOCTb

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

35

36

37

Pabota cuibl TsKECTH, CUIIBI
YIOPYTOCTH M CHJIBI TPEHUS

JlaGoparopHnas pabota
«OrnpeneneHne padoThI CUIIBI
TPEHHS P PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH

CBs3b 9HEPTUH U pabOTHI.
[ToreHnuanbHast SHEPrus

https://m.edsoo.ru/d7a7¢555

https://m.edso00.ru/667c837¢

https://m.edsoo.ru/84817179

38

Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPIUHn

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

39

40

3aKkoH COXPAHCHUA DHCPIUU B
MEXaHHUKEC

JlaGopatopnas pabora «3yuenue
3aKOHA COXPAHEHUS SHEPTHI

https://m.edso0o0.ru/24661{29

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

KonebarensHoe JABMXKXCHHUE U €T'0
XapaKTCPUCTHKU

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

42

43

44

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKU
VYpok-uccienoBanue «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/b1c7271b

45

[IpeBpaienue 3Hepruu npu
MeXaHNYECKUX KOJIEOaHMIX

https://m.edsoo.ru/8544337¢e

46

47

48

JlaGopaTopHnas pabota
«OrpeieneHue YacToThl U Ieprojia
KoJIe0aHUi TIPY)KUHHOTO MAsITHHKA

JlaGopatopnas padora «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmi
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
Macchl Irpy3a»

Mexannueckue BosiHbL. CBOMCTBa

MEXaHHMYCCKHUX BOJIH. HponoanHe u
TMOMIEPCUHBIC BOJIHBI

https://m.edsoo.ru/bald1d48

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

https://m.edsoo.ru/8ed367¢7

49

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

https://m.edsoo.ru/ebd8d7b6

50

3ByK. Pacnipoctpanenue u
OTpa)KEHHE 3ByKa

https://m.edsoo.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

Ypoxk-uccnenoanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

https://m.edsoo.ru/2b95{238

52

53

54

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHius "YIIbTpa3sByK U
MH(]Pa3BYK B MPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneGaHus u
BOJIHBI"

https://m.eds00.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159

55

KonTponbhas padbota no teme
"3aKOHBI COXpaHEHUSI.
Mexanuueckue KoneGaHus 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-koHpepenuus "lkana
3JE€KTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanne 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

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

59

VYpoxk-uccienopanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfac84a

60

Pemenue 3agad Ha onpeneneHne
YaCTOTHI M JUTMHBI
AJIEKTPOMATHUTHOM BOJIHBI

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/ecb99257

62

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

https://m.edsoo.ru/f3de5613

63

64

3aKOH OTpa)KEHHs CBETA. 3epKalia.
Pemenue 3aga4 Ha npuMeHEeHUE
3aKOHA OTPAXKEHUsI CBETA

HpeHOMJ'ICHI/Ie cBeTa. 3aKOH
IIpCIIOMJICHUS CBCTA

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

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

65

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeTa. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET0 OTPaKEHHUS B
ONITUYECKUX CBETOBOJIAX

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

66

JlaboparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yria najieHusl Ha TpaHule "BO3ayX-

CTCKJIO

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

67

VYpok-koHpepeHus

"M cnop30BaHKe TOIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3b"

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

68
69

JIna3el. OnTHYecKas cuia JIMH3EI

ITocTpoenne nzo0pakeHuii B TMH3aX

https://m.edsoo.ru/c6451cf4
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

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
pPaccTOSHUS U ONTUYECKON CHITBI
cobuparomei JTUH3bI1"

https://m.edsoo.ru/911a47cb

71

Ypoxk-koHpepenuus "OnTruueckue
JIMH30BbIE TPUOOPHI"

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

72

73

I'ma3 kak ontuyeckas cucremMa.
3penue

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

https://m.edsoo.ru/d7aa88af

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

74

PaznioxxeHne 6eoro cBera B CIIEKTP.
Omnrbitel HeroTona. Ciioxxenue
CIICKTPaJIbHBIX I[BETOB. Jlucnepcus
cBETa

https://m.edsoo.ru/6eb8b874
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Jlaboparopras padota "OnbITHI 11O
Pa3IoKEeHUIo OEI0ro CBeTa B CIEKTP
Y BOCIIPUATHIO I[BETA IPEAMETOB
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OmnbiThl Pesepdopna u miianerapuas
MOJIeTb aToMa
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https://m.edsoo.ru/c36eftb5

https://m.edsoo.ru/d5e656ba
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CHEKTPBI
VYpok-npaktuxkym "HaOmaronenue

80 POTIp o " 8 https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKaHUS

81 PagnoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/8e724769
CrtpoeHue aTOMHOTIO siapa.

82 p AP hitps://m.eds00.ru/2d85bef3
Hyxnonnas monens
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84 " " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIC MMpeBpaIeHUs

85 [Tepuon nmonypacnana https://m.edsoo.ru/523a9317
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87 COXpaHEHUd 3apsAI0BOI0 U https://m.edsoo.ru/c4cbe7ee
MAacCOBOT'0 YHCET
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[ToBTropenue, o6o6menue. Pabora ¢
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH STOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHMUS,
UCIONIBb3YS (PU3MYECKHe BEIMYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HUX
0003HAUYEeHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIHUUHY C
JPYTMMHU BEJIUUYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS W TIPOIECCHI,
HCNOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMyTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSICHATH (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE€ CHUTYalluii NpPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObscHeHHE W3 | — 2 JOTrMYECKHUX MmIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MYECKUX SBICHUN, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI 1
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a yCIIOBUSL 3aJaud  3alMChIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (POPMYIBI U HPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peiCHUuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nYecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIEJOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpPENrNoJiokeHue  (TUmoTesy),  pas3audath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(Gu3MUeCKUX  CBOWCTB  TeI:  (HOPMYJIHPOBATH  TPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MTOKa3aHUs MPHOOPOB C YyUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU I

IPOBOJIUTh  MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOrO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPEeaIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPe3ylbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (U3NUYECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKLIMM: TIPU  BBINOJHEHUM HW3MEPEHUI
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu padoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3Y4YEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YSl 3HAHHUSA O CBOMCTBaxX (PU3MYECKHX SBICHUN U

HeoOXoIMMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEphl (HaXoAWTh WH(MOpPMANHUIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAHUK B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHMKOB PIH(bOpMaI_II/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIOIIUXCA 3HAHUH U HYTCM CpaBHCHUSA PA3JIMYHBIX MCTOYHUKOB
BBIACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
HAy4YHOIIONYJIIPHYIO  JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOICHMS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GpU3HUECKOTOo
COJIep’KaHusl, B TOM 4HCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaI_II/IeI71

1.19

MpU  BBIOJIHEHWH  y4EOHBIX MPOEKTOB W  HCCIENOBAaHUM
pacmpenenaTh O0SI3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 337auaMH, CJCIUTh 3a BBIIIOJIHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIBI, BBICTPAaNBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh ITIOHATHUA

1.2

1.3

1.4

1.5

pasiinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBICTSATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU OMNMCAHUM IPABUILHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCHOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBl, CBS3BIBAIONIME JaHHYIO (HU3MYECKYI0 BEIHYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKkTEepU30BaTh CBONCTBA Tel, (PU3UYECKUE SIBIICHUS U TIPOIECCHI,
WCIOJIb3Yysl WM3YYEHHBIE 3aKOHBI, IPU HOTOM J1aBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 jorm4yeckux maroB ¢ MOMOIIbK 1 — 2 M3y4EeHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 EHUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBatONMEe (U3MUYECKHE BEJIWYMHBI: Ha OCHOBE
aHaliM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBHE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHl U
CpPaBHUBATh TMOJYyYEHHOE 3HAadeHUE (PU3HUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIb3YysA ONHUCAHUC UCCICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUEC, OUCHNBATL IPAaBUJIIBHOCTDb

nopsaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (PU3MUECKUX SIBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENOJI0KEeHUsI, CcOOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

BBIIIOJHATh IPSIMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPAaBHUBAThH
pe3yabTaThl  M3MEpEeHUM ¢ yduéToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh  MCCIIEJJIOBAHUE 3aBHUCHMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEHus, Cileaysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TaOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUsT (DU3UYECKUX  BEITUYHH:
IUIAaHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl MNPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISThH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJICHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATbL CXCMbI
QJICKTPUYICCKUX Lereil ¢ IoclegoBaTelIbHBIM U napaJijiCJIbHbIM
COCIUHCHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJNB30BaHUSA  (pu3MYecKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl oOecriedeHus OE€30MacHOCTH  IpH

oOpamieHun ¢ TpubOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINXCSI 3HAHUH U ITyTEM CpaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcbl ceTtd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALUK U3 OJHOMN

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHGOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COAEepKaHUS, B TOM 4YHCIE MyOJIUYHO IMPEACTABIATh
pe3yJIbTaThl TPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BaTh M3YUYECHHbIM MOHATUHHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTAlMEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U MCCIEAOBaHUN (PU3MUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh N3YUCHHBIC ITIOHATHUA

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYeCKue SBJICHUSI B IPUPO/IE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 3a]auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCIONB3Ysl (pU3MUecKre BEIUYUHBI, MPH OMHMCAHWUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
0003HaYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLINE JaHHYIO (PU3MYECKYIO BEIHMYMHY C
JIPYTUMHU BEeJIHMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIC 3aKOHBI, IIPU HITOM JaBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUuld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
2 — 3 JOrMYeCcKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOIb3ys 3aKOHBI W (OPMYINbI, CBA3BIBAIOLIME
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAIOUINE WM
M30BbITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMbIE
JUI peUIeHus, MPOBOJUTh PAcYEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIyY€HHOT0 3HaUeHUs (PHU3HUECKON BEIUUUHBI

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO DPEUIMTh MPH MOMOLIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHMSI, BBIICIISATD
MIPOBEPSEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSAIKA
MIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI I10 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUN WU
(hU3MUYECKUX CBOMCTB TENl: CAMOCTOSATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HaOOpa 00OpPYIOBaHMS, OMMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX HW3MEPEHUH,
OTIpeNieNiAs cpelHee 3HAuYeHUE H3MepseMOol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparoimel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3yJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC HW3MEPEHHS  (PU3NYCCKUX  BEJIMYHWH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHMs], CIEAYys MPEeIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YUE€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB mpaBujia TCXHUKHU 0€e301macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHMK CBETa, JyY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHasg MOACJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHBIE PUCYHKH W3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH YU4eOHO-TPAKTUUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOESHUS N300pakKeHU B IIIOCKOM

3epKae 1 coOuparomieit TMH3e

1.17

NPUBOAMTH TpUMEphl (HAXOAUTh HWHGPOPMALMIO O IpPHUMEpax)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (U3MYecKMX  3HaHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TmNpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATENBHO (HOPMYIIHPYS TTOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOJTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIINXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIONb30BaTh MPU BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO CONIEp:KaHus, CIPaBOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHBbIE NUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HH(pOpMallUU M3 HECKOJIBKMX HMCTOYHHKOB (DPU3UYECKOTIO
coZiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOCKTHON WIN
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJBb30BAaTh MW3YYCHHBIM ITOHATUMHBIM ammapar H3y4aeMoro
pa3znena GU3MKA U COMPOBOXKJIATH BBICTYIUIEHHE IpE3eHTALUEH C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

TIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (DHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JESATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Odu3uka — Hayka O mpupoje. SBiIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeMMUUHBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dusnueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Onucanue pU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenue TEMIIEpaTypPbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETPA U JATUHKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

CTpOeHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIBI, HX

2.1 pa3mepsbl. ONBITHL, 10KA3bIBAIOLIME TUCKPETHOE CTPOEHUE
BEIIECTBA
JIBmkenne wyactuiy BemecTtBa. CBs3b CKOPOCTH
2.2 JBH)KEHUS 4YacTUL C TeMmieparypoil. bpoyHoBckoe
nBwkeHue, 1uddy3us
53 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBaHUC




ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE ra3oB,
KUJIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
2.4 B3anmocCBs3b MeEXKIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJSPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue pabOTHI:
Ouenka pauameTpa aromMa METOJIOM DpsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITEl IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JIBM)KEHUE
32 Cxopoctb. Cpenssisi CKOPOCTb IIPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT 1 BpeMeHH IBUKEHUS
SIBnenue nHepnuu. 3aKOH MHEpUUHU. B3anumopeiictBue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBsSI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuna Tsbkectu. Cuia TsSHKecTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJbXEHUS U TPEHHE MOKOA.
' TpeHue B npupojie U TEXHUKE
1.9 CrnosxeHue cui, HalpaBJICHHBIX MO OJHOW IPSIMOM.

PaBHOelicTBYIOIIIAS CHIT

3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIIA W Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUS OpycKa WM [apukKa Io
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmariun) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca TeJia U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndeCcKue SIBICHUS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMYHBIMH CKOPOCTAMU B JKUBOM 1 HEXKUBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEH 11 TA30B

4.1

4.2

[[aBJIeHI/IC TBép,I[Ol"O tena. CrocoObl YMCHBIICHUA U
YBCIIUYUCHUA JABJICHUSA
HaBJ'IeHI/IC rasza. 3aBUCUMOCTh JaBJICHHUA Ta3a OT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBInueckre MeXaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emuu. OnbIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJl YPOBHEM
Mopst

W3mepenue atmochepHoro nasieHus. [Ipubopsr s
M3MepeHust aTMOC(hEepHOro JaBJIeHUS

JlelicTBUE XKMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX
Teno. BrelTankuBaromas (apXxumenoBa) Cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyXEHHOH B KHUAKOCTh 4YacTH Tena.
Omnpenenenne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyxEéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM M  OmIpeneieHue  e€

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOr0 JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PbIO

4.11

TexHuyeckue yCTpOHCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanunueckas paboTa

5.2 Mexanuyeckas MOITHOCTb

53 IIpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' miockocTh. [IpaBuio paBHOBecHs! pplyara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHukd. KoadpunumeHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [lonHasg mexaHuueckas 3Heprus. 3aKkOH W3MEHEHUS U

COXPaHEHUS MEXaHHUYECKON SHEPrUU




59

5.10

[IpakTrueckue pabOTHI:

Onpenenenne  paboThl  CWJIBI  TPEHUS  NPHU

paBHOMEpPHOM JBMKEHMHM Tejla IO TOPU30HTaIbHON
noBepxHocTu. MccnenoBaHue — yClIOBHHM — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM MJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM IHEPTrUuun

du3nyeckue SBICHHUS B npupoac: pbiHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOfICTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOI[BI/DKHHﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTD, ITPOCTHLIC

MCXaHH3MEI B 6I>ITy

IIpoBepsiemble J1eMEHTHI COIePKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyll.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Mogenu TBEpAOro, JKUAKOIO M Trazo00pa3zHOro
cocTosHu# BemecTBa. Kpucraminyeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KalWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL]




Buyrpennss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUSI, U3Iy4YEeHUE
KommuectBo  TemmnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InmaBieHne W OTBEpJEBaHUE  KPHUCTAUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[Tapoobpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Mpunmuner  paboTel  TerioBbix aBurateneid  KITJ
6.15 TEIUIOBOTrO ABUTaTeNsl. TennoBble JBUTAaTENIM U 3alATa
OKPYXAarOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MTPOLECCAX
[TpakTudeckue paboThI:
OnpiThl 1O OOHApYXEHHUIO  JEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITHI 110 BRIPALUTMBAHUIO KPUCTAILIOB MOBAapEHHOU
COJIM UJTU caxapa.
6.17

OnpITl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka runoTe3sl JIMHERHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HabGnronenue n3MeHeHus: BHyTpEHHEH HEpruu Tela
B pe3yJbTaTe TEIIoNepe auu U paboThl BHEITHUX CHIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IMpHU
CMEUIMBAHUH XOJIOJHOUN U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJyYEHHOTO
BOJIOH TPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaelbHOU TEIJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI ITIJIaBJICHHA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAIIIBI B IpUpO/Ie, n3nydeHune ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTpPOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHU.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /IBa posia aneKTpU4ecKuX 3apsiaoB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpudeckoe noJie. Hanpsxénnocts

7.3 anekTpuueckoro mons. IlpuHumn — cynepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUuYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuKU
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsiaa
76 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYLIECTBOBaHUS
' AIIEKTPUYECKOT0 TOKA. MICTOYHMKYN OCTOSIHHOIO TOKa
HerictBus 3JIEKTPAYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuiia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUE
=9 CormnpoTHuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHE BEILIECTBA
7.10 3akon OMa aJis yyacTKa Lenu
[locnenoBarenpHOE W MAapajlieJIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DneKTprUYecKue Henu U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaercTBrue MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOe mosie 3€eMIIM U €ro
' 3HaUYEHHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' ToKka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
17 DNeKTpoABUTaTENb TOCTOSHHOTO ToKa. Mcnonp3oBanue
. AJNIEKTPOJIBUraTeel B TEXHUUYECKUX YCTPOWCTBaX U Ha
TpaHCIopTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

uHaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUSs
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue pabOTHI:

OnbITHI O HAOJIOICHUTO AJICKTPHU3AIIAN TEJT MHIYKICH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepeHue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpPEe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIAAN MTOTIEPEYHOTr0 CEUCHUS U MaTepuana.
[IpoBepka mpaBUiia CJIOXKEHUSI HANPSHKCHUN TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOThI
ANEKTPUYECKOTO TOKA, HUJIYIIETO Yepe3 Pe3UcCTop.
OrmpeniesieHHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. UccnenoBanune
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHWe MarHUTHOTO OIS
MOCTOSTHHBIX MAarHUTOB TpU WX OOBEIWHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B321HMOI[CI>1CTBI/I§I KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. M3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
MHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBJICHUS B TPHUPOAL: DICKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMiu, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI KU3HU Ha 3eMiie, OIsIpHOe

CHAHHC

TexHuuyeckue yCTpOICTBa: SJEKTPOCKON, aMIEpMETp,
BOJIBTMETP, PEOCTAT, CUETUUK INEKTPUUECKON SHEPTHUH,
AJIIEKTPOOCBETUTENILHBIE TIPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiemble 2EMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
81 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCUTETBHOCTh MEXAaHNYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE NMPAMOJIIMHEITHOE ABUKEHUE
HepaBHomMepHOE  MOpsIMOIMHEWHOE  JBH)KCHUE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IIpH
HEPaBHOMEPHOM JIBH>)KEHUH




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JIBUKECHHE
8.6 CBob6oanoe naaenue. OneiTel ["anunes
PaBHOMepHOE nBM)KEHME 110 OKpY)KkHOCTH. [lepuon u
8.7 yactotra oOpamienus. JIuHEHHass W yIJIoBask CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHUUMI Cynepro3uIy CUT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuja TPEHHUs CKOJIbXKEHHUS, CHia
' TPEHMUSI I0KOS, IPYrHe BUIbI TPEHUS

214 Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO HaleHUs

" JBuxenne nmnmaHer Bokpyr Comnma.  Ilepsas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U eperpysku

%16 PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPIOroO Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc tena. M3menenne nmmynbca. MIMmyibe cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl

823 [loreHunanpHas dHeprus Tena, MOAHATOIO HAaJ
' MOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

Kunernueckas sneprusi. Teopema 0 KMHETUYECKOM
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTUHN




8.27

[TpakTuueckue pabOTHI:

Omnpenenenne cpeHel CKOPOCTU CKOJBKECHHS OpycKa
WIA JBY)KCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
Omnpeznenenne yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HaudaJIbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HaYaIbHOH CKOPOCTH IYTH OTHOCSITCS
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJIBHOI'O  OAaBJICHUA.
Onpenenenne kodpPUIMEHTa TPEHHUS] CKOJIbKEHUS.
Onpenenenne >kECTKOCTU TNpyxuHBL. OnpenencHue
paboThl CUJIBI TPEHHSI TPU PABHOMEPHOM JIBHKEHUU
TeJIa 10 TOPU30HTALHON TTOBepXHOCTH. OmpeneneHme
paboThl CHUIIBI YNPYrOCTH TpU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXXHOI'O U IIOABUXHOI'O

0JIOKOB

8.28

PuU3NYECKUE ABIICHUS B IPUPOJE: IIPUIUBBI U OTJIUBBI,
nBikeHne TuianeT CONHEUYHOM CHCTEMBbI, PEaKTUBHOE

ABUIKCHUC JKUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMCTpP, HATYUKU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUYKEHUE. OcHoBHbIE
9.1 XapaKTePUCTUKH  KOJICOAHWM: TEpUoj, YacToTa,
aMIUIATY1a
MaremMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  sHepruu  mOpu  KoseOaTeIbHOM
JBUKEHUU
93 3aryxatomue Koyiebanus. BeIHyKIeHHbIE KOIeOaHMs.

Pe3onanc




94

Mexannueckne BOaHBL. (CBOMCTBA MEXaHMYECKHX
BOiH. lIponosibHbIE M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue paboTHI:

Onpenenenre 4YacToThl H TEpPHOAA  KOJeOaHHN
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenre 4YacToThl H TEpPHOAA  KOJEeOaHHN
HPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Tlepuoja KoyeOaHui
HOJBEIIEHHOIO0 K HHUTU TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Tlepuoja KoyeOaHui
HOPY)KHUHHOIO MasTHHKa OT Macchl Tpysa. IIposepka
HE3aBUCHMOCTH  Tepuoja  KoiebaHuM  TIpy3a,
MOJIBEIIEHHOT'O K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpyXuHBL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naaCHUsA

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMYECKHUE BOJIHBI,
IlyHaMH, 3XO0

TexHuuyeckue YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIeKTPOMAarHUTHOE 10JIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBOICTBA HJIEKTPOMAarHUTHBIX BOJIH

[Ikaa IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupoja cera. CKOpOCTh CBETa.
BonHoBEIE cBOMICTBa cBETA

[TpakTrueckue pabOTHI:

M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIILHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoOJe: OUOJIOrMUYECKOe
10.5 JeiicTBUe  BUAMMOTO,  YIbTPa(UOIETOBOTO |
PEHTI€HOBCKOI'O U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTouHMKH cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KEHMsI CBETa
114 [Ipenomiienne cBeTa. 3akOH IPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop nydeil B 1uH3€
116 OnTuueckast cuctema (oroanmnapaTa, MUKPOCKONA U
' TeJecKomna
117 I'ma3 kak onTudeckas cucTeMa. bIM30pyKoCTh H
' JAJIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Herorona.  CrokeHne  CHEKTpajbHBIX  LIBETOB.

11.9

[ucnepcus ceera

[TpakTiueckue paboThI:

HccnenoBaHne 3aBUCUMOCTH  yIJIa  OTPAXKEHHS
CBETOBOTI'O Jy4a OT yIJia MaJeHusl.

N3yueHne XapakTepUCTUK M300pa)xKeHUs MpeaMeTa
B IUIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH YIJla TPETOMIICHHS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHUIE «BO3JYX —
CTEKJIO».

[Toyuenue n300paKeHHi c MTOMOLUIBIO
coOuparoIiei TMH3BL.

Omnpenenenue ¢doxycHOrO paccTosiHuS 17§
ONTUYECKOH CHJIBI COOMpArOIIEHi TMH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.




OnBITHI IO BOCHPUSATHIO LIBETA MPEIMETOB MPU UX

HaOJI0ICHNH Yepe3 BETOBbIE (DPUIBTPHI

du3nuecKue SIBICHUS B npupoac: 3aTMCHHUA COHHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmneiTel Pesepdopna v mnaneTapHas Mozelb aroma.
' Mogens aroma bopa
122 Hcnyckanue u norjoiieHue cBera aromMmoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaxktuBHOCT. Anb(da, 6eTa- 1 raMMa-u31ydeHUs
124 Crpoenue aromHoro sjapa. HykiioHHas Monenb
' aTOMHOTrO siapa. 3oTombl
12.5 PannoaktuBHble npeBpamenus. [lepuon nonypacnaga
' ATOMHBIX s1Eep
126 SnepHble peakuu. 3aKOHBI COXpaHEHUS 3apsJI0BOrO U
' MacCOBOI'0 YHCET
DOHeprusi CBA3UM aTOMHBIX siiep. CBsi3b Macchl U
12 12.7
SHEPruu
123 Peakuun cuHTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIIA U 3BE3]T
12.9 SAnepnas oHepretvka. JlelicTBHE PpaJMOAKTUBHBIX
' M3JIy4YEHU! Ha )KUBbIE OPraHU3MbI
[TpakTHyeckue paboOTHI:
Habmtoienue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO GpoHa
du3nyecKkue SBICHUS B TMPUPOAE: ECTECTBEHHBIMN
12.11 PagvOAKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,

paZ0aKkTUBHOE H3JIy4YeHHE MPUPOIHBIX MHUHEPAJIOB,




12.12

JICUCTBYE PATMOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M
4esi0BeKa
Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsIeMOro
TpeOoOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pasosanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOH  KapTUHE  MHpa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3NYeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYUHOU
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, J3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHHUS T[O OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
JNaHHOe (pU3MYEcKOoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM TMOHSATUIHOTO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pellleHUs yuyeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys (YHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh HM3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0O IIO3HAHUA C y‘IéTOM
coOJTI0IeHHsI PaBHJT 0€30MaCHOTO TPYy/a: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITEIIbHO COOMPATh IKCTIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIMCHIBATH XOJ]
OTIBITA ¥ 3aIUCHIBATH €0 PE3YJIbTATHI, (HOPMYIHPOBATH BHIBOJIBI;
MMPOBCACHUC IMPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUTAHUPOBATh W3MEPEHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ Y4€TOM 3aJIaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HECIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCJICIIOBaHHfI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOANTD HUCCIICA0OBAHUC 110 HHCTPYKIUHU, MMpEaACTaBIATb
MOJTyYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIMYMH B BUJC TAOIUI] U
rpadUKOB, YYWUTHIBaThb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM HUCCICAOBaHNA

[ToHnMaHWe  XapaKTepHBIX  CBOWCTB  (DU3MYECKHX  MOjeieH
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENh aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE NPUMEHSATh MX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHnue oOBICHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMi IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICACTBEHHBIE CBSA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBME 3ajayd,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
MIPOBOAUTH PAcU€Thl U OLIEHUBATH PEATUCTHYHOCTH IOJTYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUMHBL; YMEHHE ONPEACISATh PA3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHYECKHX
YCTPOHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIECCOB 110 UX OIMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SABICHUA M HEOOXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHON KM3HU Uil OoOecredyeHus: Oe30MacHOCTH IpH
oOpamieHMn ¢  OBITOBBIMH  NIpUOOpaMM U TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHUE
HEOOXOAMMOCTH TIPUMEHEHHS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaAHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMALUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOIOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TPe0oOpa3OBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touyka. Cucrema oOTcuyéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMXKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: vV = S/t
PaBHOMEpHOE nMpsAMOTUMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOIO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKECHUN
3aBUCHMOCTh KOOPJAMHATHI T€Jda OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHHUSI:
N
Sl =vy s+ ay= ;
2
@opMynbl IS MPOSKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U TMPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIHH YCKOPEHUS, MPOSKIIHNH
CKOPOCTH, MPOEKIMH TEepeMENICHUs], KOOPAUHATHl TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBoOoanoe nmagenue. opmysbl, OMUCHIBAIONTE CBOOOIHOE TTaJIEHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TMaJCHHH Teja TI0

BEPTUKAIN

CKopocTh paBHOMEPHOTO JBHXKEHHUS Tejla IO OKpyxHoctu. Hampasinenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparnieHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENIBHOTO

YCKOPCHUA. CDopMyJIa JJIs1 BBIYUCIICHUSA YCKOPCHUS:

1.6
2
a. = L
R
®opmyiia, CBSI3BIBAIONIAS IEPHO U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CliokeHue cuil
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, IEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
12 Tpenue nokos u TpeHNE cKoNbKkeHNA. PopMyiia U1 BBIYMCICHUS MOLYIIS CHIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k.Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3M MmoBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mu
Nmnynbe cucteMsl Teil. M3menenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII.
1.16 p=myUy +m, U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckasi padbora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Froosa
MexaHnuecKkasi MOIIHOCTb:
1.17
n=4
I
Kunernueckast 1 moTeHIanbHas sHeprusi. DopmMyna Asis BEIYUCICHHS
s KUHETUYECKON YHEPIUH:




Teopema o kuHeTuyeckoi sHeprun. opmMyra aJisi BEIMUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanngeckast OHEPIus:

E=E;+E p
1.19 o
3aKoH COXpaHEHUs MEXaHUYEeCKOH 3Hepruu. Dopmyiia sl 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cumel: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KT/l mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOocepHOe TaBlIeHUE.
IM'uapocTaTndeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOLIEH HA TEJIO, MOTPYXKEHHOE B )KUAKOCTh WJIH ra3:




VcaoBue nnaBanus tena. [lnaBanue CYI0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

dopmyia, cBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJICOaHUH:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPYKUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHn4decKre BOJIHBI. HpOIIOJH)HI)Ie N OIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'paHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTH BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
NPYXUHBL, KO3(D(PULIMEHTa TPEHUS CKOJIbXKEHHUS; paObOThl CUJIbl TPEHMS, CUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMXKEHUSI OpyCKa MO HAaKJIOHHOM IIJIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W TepHoia
KoJ1e0aHui NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIb, IEUCTBYIOIIETO Ha pblyar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI
OT MaccChl Tella; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmariu Mpy>KUHbBI; YCKOPEHUsT Opycka OT yrila HaKJIOHA HaIpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoa
KoJe0aHui MPYKMHHOTO MasATHHKA OT MAacchl Ipy3a U JKECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoja KojJeOaHU HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phluara

1.30

Qu3suyeckue sA6neHUs 6 Npupode: TPHUMEPHl IBUKEHHUS C Pa3IMUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, IPUIKWBBI W OTJIUBEI, IBHUXXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHHEC pBI6, BOCIIpHUATUC

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pbIyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHM CTPOCHHUS

2.1 BelecTa. Mojenu TBEPAOTO, )KUIAKOTO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBM)KCHHUS YaCTHIl C

' TeMreparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauvBaHUE M KallWUISIPHBIE SIBJICHUS

24 TeruoBoe paciupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u Ttemnomnepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN DHEPTUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxuaxaenue ten. KommuecTBO TemioThl. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEHW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TCIIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TerioBeix aurateneii. KIT/ TemoBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [WIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJE OMYCKaHUsA €ro B BOJY KOMHATHOM
TEMIIepaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3]lyXa; YACIbHOW TEIJIOTHI
IJIaBJIeHUsl Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0OOMEHA MPH CMEIIMBAHUU XOJOTHOW U

ropsiueit BOJbI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KallWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJLIOB, )KMAKOCTHBIA TEPMOMETD, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpspok€HHOCTH 3iiekTpruyeckoro mois. [IpumHnmm

CYTNEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »siexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTossHHBIN AEKTpUUECKU TOK. J[eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/N
DNEKTPUUECKOE COIPOTUBIICHHE. Y IEIIBHOE IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
18 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
ITocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapamiensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrena. MarHutHoe moje MNpsSMOTo MPOBOJHUKA C TOKOM. JlnHuu
MarHMTHON MHyKIIUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3aumoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMariuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3mepenne  2IEKTpUYECKOrO0  CONPOTUBIICHHS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, IaMIouKa), OT HAMPsHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHHUS OT JJIMHBI ITIPOBOJHUKA, INIOMIAAN €T0 IMMOIICPEYHOro CCUYCHHU U
YACIBHOT'O COIIPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHNWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuyeckue sA6NeHUs 8 Npupode: DIIEKTpUYECKHE SBIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, IPEi( MOITFOCOB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEOcCTart,
CUCTUMK  OJCKTPUYECKOH OSHEPTHUU, OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeNbHbIE ANIEKTPOIPUOOPHI (mpumepsr), INEKTPUUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [11Kkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyuyeBas moaens cBeta. [IpsmonnHeiiHoe pacnpocTpaHeHue CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' nun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue mpuOopsI
Ilpakmuueckue pabomol

N3mepenune onTuueckoi cuiibl COOMparoIei JIMH3bI; POKYCHOTO PaCCTOSHUS
coOuparolei TUH3bI (110 CBOMCTBY PaBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWMHOM (OKyce), MoKazaTells MPeTOMIICHUS

3.26 | crekia.

HccnenoBanme CcBoOiCTBa HW300pa)K€HHUsS, MOMYYEHHOTO C IOMOIIBIO
coOuparolel JTMH3bI; N3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBHCHMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO JIyda OT yIjia MaJCHUS Ha T'PaHHUIIe
«BO3YyX — CTEKJIO»

327 Qusuueckue saenrenus 6 npupode: 3atMmenus Comuna u JIyHbI, 1[BeTa TelI,
‘ ONITHYECKHUE SBJICHUS B arMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpHUCKOM, ¢(OoToanmapar, ONTHYCCKHUE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocraB aTroMHOrO0 sigpa. M3oTormsl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsiZIOBOIO U MaCCOBOTO YHCEI
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
NENCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPTaHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHbBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®wusmka: 7-i kiacc: 6a30BbIN YpOBEeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., IBaHoB
AMN., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

e ®duzwuka: 8-if Knacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [lepsimkun Y. M., IBanos A.
., Axumonepnoe obmiectBo «M3aarenbctBo «IIpocBemeHuey

o ®usmka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun M. M., I'yrauk E.
M., BanoB A. U., IletpoBa M. A., AkunonepHoe o61miectBo «M3mnarenbcTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o @usuka. 7 knacc. Metonuyeckoe mocodue k y4u. [leppimikuna. - @unonosuyd H.B.
o dusmka. 8 kimacc. Meroaudeckoe nocodue k yu. [lepsimkuna. - @unonosuu H.B.

e ®duzuka. 9 knacc. Meroauueckoe nocodue K y4u. Ilepoimkuna. - ®unonosuy H.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/



http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru

http://www.all-fizika
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