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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeaMera «Ousnkay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (penepanbHOii paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHusl yueOHOTo npeameTa « Du3uKay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHUS
Gu3MKN Ha JEATEeIbHOCTHOM ocHOBe. B mporpamme mno ¢(usmke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pEe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOTO 0011IeTO 00pa30BaHMs.

[TporpamMma o ¢u3MKe ycTaHaBIMBAET paclpezesieHue yueOHoro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Yy4YCHUS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
ydeTe BO3PACTHBIX 0COOCHHOCTEH 00yUaronuxcs.

[TporpaMmMa mo ¢Qusuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHHM,
M3Y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUECKOii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee siICHbIe
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa TO3HAHMS, TO €CTh CIoco0a MOTydCHHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAaMOTHOCTH H
UHTepeca K HayKe y 00y4yaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIY4YCHHUA BBIBOJOB).

[lenn wusyueHuss (PU3NKK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
Olpe/ieNieHbl B KOHIICTIIMM TIPENoJaBaHus ydeOHoro mnpenmera «Du3uka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peann3yrOIMUX
OCHOBHBIE 00111€00pa30BaTENbHBIC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

NMpUOOpPETEHUE HHTEpeca M CTPEMJICHUS OOydYalolmMXcs K HayYHOMY
HU3YUYCHHUIO TIPUPOJBI, PA3BUTHE HMX MHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (HOPMHUPOBAHHE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOI'O MHPOBO33PEHHS KaK pe3yJibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH,
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayumien
poeCCHOHAIBHON JIEITEIIBHOCTH, CBSI3aHHON ¢ (PM3UKOM, TOJATOTOBKA K
JagbHEHUIIIeMy OOyYEHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX Iejiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

NpuOOpeTeHNEe 3HAHWKW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIeHUs TMPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPYECKUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMalmenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POpMAIIHH;

3HAKOMCTBO CO cepamu poecCHOHATEHOMN AesTETPHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



O011ee yuCIO YacoB, peKOMEHAOBAHHBIX ISl U3y4YeHUs (PU3MKHA Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepedeHb Jab0opaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pPabOT M OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCYIaPCTBEHHOT0 SK3aMeHa 10 (U3HKeE.



COJAEPKAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeIWUUHBIL. M3MmepeHue Quanueckux BeluuuH. DPuznyueckue
npubopsl. [lorpemHocTs u3MepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAYy4HBI METOJ TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C TOMOIIIBIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPONEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenenieHue IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoOB MajbIX TEN.

5. M3mepenue TeMmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpPA H
JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ycCKa.

IlepBoHavaibHbIE CBEJACHUS 0 CTPOCHUM BelleCcTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbl, HX pa3Mepbl. OTbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: NMPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJIIPHBIM cTpoeHHeM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysun.



3. Habmonenue — sBmeHU,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBMKEHMM. Pacuer mytu un
BPEMEHU JBUKEHUS.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MNpUYAHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B E€IUHULE
0o0BbEMa BEIIeCTBA.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTr. Cuila TsKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHUs Tejla.
2. U3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEUCTBUH TET.
5. CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TEI.
6. CIll0)EeHue CUJI, HAallPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHE CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNIA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTBH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI M YBEJIUYEHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oO0bema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUIKOCTHIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBue IIaBaHUs TEJI: TIJIABaHUE WM MTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIrHUsl.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koadgdurment nonesnoro aeicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHN3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpexenenue pabOThI CUITBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Telia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHWM BelIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CnocoObl HM3MEHEHHUS BHYTPEHHEW HHEPruu:
TeIUIonepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPENBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauyuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSL.
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Hab6mronenune nuddysun.

HaOnroienue siBneHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHeHune naBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITHI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tejla B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJL.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUECKUM LIMJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysloHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnosie. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULMHU MEKTPUIECKUX 0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TIOCTOSIHHOTO ToKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIEHUE BellecTBA. 3akoH Oma
JU1s yyacTtka nend. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE MOCTOSHHBIX MarHUTOB. MarHUTHOE
noyie. MaruutHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[pMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSAHHOTO TOKa. Mcnonb30BaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpoBOIHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cToOYHHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIepMETPOM.
. 3MepeHune 371eKTpUIeCKOT0 HAPSHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHYKIIWH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIUOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOJMIONCHUIO DJJICKTPU3AIMU Tel HUHAYKIUEH U TpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHie CUIIbl TOKA.

N3mepenure u peryJimpoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh ANEKTPUUECKOTO
COTNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTr0 TOKA, UIAYILIETO Yepe3 Pe3UCTOp.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO0 TOKA, BBIIEIIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIs1 TOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHECHUHN
U pa3JIeJICHUH.

HccnenoBanue neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJICHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue 1 n3y4eHHe padOThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUratesIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO

TOKa.
9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpY>KHOCTH. llepron um yacrota oOparieHus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkon Herorona. Tpetuii 3akon HerotoHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3meHenue mmmysibca. UMmysibc CUiibl. 3aKOH COXPaHEHUS
MMIyJibca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrus CxKaToW NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTe U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO ABUKEHHS.
Habnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBI.

HabiroieHue paBeHCTBa CHII ITPYU B3aUMOJIEHCTBUY TEIL.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenavya nMmitysibca Ipyu B3aUMOJECHCTBUM TEN.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJECHCTBUN.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
Habnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
PYKHUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIErOo PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

Omnpenenenrue yCKOpPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBFDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 GUIIEeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TeJIa 110
TOPU30HTAIBLHOM MOBEPXHOCTH.

Onpenenenne pabOTHl  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO M TIOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyeckHe KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaTeMaTndecKui U NPYKUHHBIM MasaTHUKH. lIpeBpamenne
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTH €€ PacCHpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHnue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
Pacnpoctpanenuie npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OmpezgeneHne dYacTOThl M TEpUOAA KOJEOAHWI MaTeMaTHuecKoro
MasiTHUKA.

2. Ompepnenenuie 4acTOThl U IEPHOJA KOeOaHU! MPYKUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUl TIpy3a, MOJBEIICEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjeOaHwii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnvie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMonmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpeloMieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToarapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuueckasi cucrema. bm3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop ydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens ria3za.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKEHHUsI CBETOBOIO Jydya OT yria
naJIeHus.
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2. W3ydeHne xapakTepUCTHK H300paKeHHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJjia MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHnue n300paKeHHUM C MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIeit
JIMH3HI.

6. OTMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TI0O BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes3
I[BETOBBIC (DUITBTPHI.



KBanToBbBIE siBJICHMS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u Nnoromenrne ceera aroMoM. KBaHThI. JInHeNYaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopenb atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX H3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUs U TOTJIOIIEHUS.

2. CnexTpsl pa3IMYHBIX T'a30B.

3. Cnektp BOoAopoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurnka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATHU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUHM BCETO Kypca (PU3MKH, a TakXke A MOJITOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JJIsi 00ydYaroIuXcs, BHIOPABIINX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3ieiia peaausyercs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBINOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEIJIaraeTcs:



Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3nYecKue SBICHUS B OKPYIKAIOIICH MPUPOJIC U TTOBCEAHEBHOM KU3HU;

WCITOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJiee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCITOJIH30BAHUS PA3TMYHBIX HCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHCHHSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOXYJSA BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000Iarnero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHusI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3ruecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JIO003HATEIBHOCTH, HHTEpPEca K HCCIEeI0BaTENbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro o0pa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- ¢(hOpMHUPOBAHHOCTH HaBBIKA peieKCHH, TPU3HAHKE CBOETO IIPaBa Ha OIINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTMBHOE Y4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIe U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (YU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANWS HA TPUMEHEHHWE (DU3WUYCCKUX 3HAHWKA U1 PEIICHUs 3aaad B
obJlacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) ajanTanmuM K HM3MEHSIIOIIUMCSI YCJIOBHMSIM COIHAJIBbHON W NMPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHUE aHAIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMAHHMS Ha OKpYXaroUlyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:
e BBIABIATh M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKKM OOBEKTOB
(ssBNIEHUI);
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHOH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YY4ETOM CAaMOCTOSTEIILHO BIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBICHUS
uHQOpMaAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE J1eHCTBHUS:

B XO7le OOCYXIeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJIepKaHue
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTaBIISAITh CBOM CYXKICHHUS C CYXACHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPECTABIATh PE3yIbTAaThl BBIIOIHEHHOTO (DU3MUECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOW U HHIUBHUIYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JIE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiessTb PO, OOCYyXIaTh IpPOLECcChl HU
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJHATH CBOIO 4acThb pabOTHI, JOCTUTrasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C JPYTMMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMII MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NIECKUX 3HAHUH;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TpyImon);

CaMOCTOSATEIFHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, MOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS)  pe3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKOro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTb €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIopa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpHU3HaBaTh CBOE MPABO Ha OLIMOKY NpU pEIIeHUN (PU3NUECKUX 3a7a4 WU
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIty 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  IMOHATHS:  (PU3MUECKHME M XUMHYECKHE  SIBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIIMHEHHOE), TPAaeKTOpUs, PABHOJACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE NBUKEHUE YACTHUI] BEUIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEpHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKHX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
IpUMEPBI IBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IpPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHMs Ha KUBOM OpraHM3M, IUIaBaHHUE PbIO, pblyaru B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIMYMHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAKOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHUCTBHUS MEXaHU3MOB, KHWHETHYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIONb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH TrpaduKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (0OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBICHATH (PU3UUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBsA3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIM3a
YCIJIOBUS 33Ja4y 3alMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIWUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BETUUNHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INYaTh U MHTEPIPETUPOBATH IOTYYEHHBIH
pe3ynbTaT, HAXOAUTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOABI MO €r0
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHU IBMKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONMPHUKOCHOBEHHS TEN, CHUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJexysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBHCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIICIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(HUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJIeaysl NPEIIOKEHHOW WHCTPYKLUUU: TMPHU BBHIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, MNOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM 4YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTo CoAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiadeTb nNpuU€MaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie IMyOJINYHO JIeJaTh KpaTKue COOOIIEHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIENOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTAIUEN;

MPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACSATEIbHOCTh  TIPYNNbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHSATHS: Macca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TE€Na, HACHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, MIEKTPHUUECKOE I0JIE, TPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWUIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUsl, IJIaBJICHUE, KpUCTAIM3anus (OTBEpAEeBaHUE), KHUIICHUE,
Terionepeaaya (TEerIOonpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs UHAYKIIKS)
[0 ONHMCAHUID WX XapaKTEpHBIX CBOHNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBIICHHE;

pacno3HaBaTh NPOSABICHHE HW3YUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBJIEHUS B IPUPOE,
KpUCTaulbl B mpupoae, usiydyeHne ConHia, 3amep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KMU3HU Ha 3eMJle,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (IMPHU3HAKU) (PUINYECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHBIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢usznyeckue BeIMUMHBI (TEMIEpaTypa, BHyTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTABIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM



MAIlIMHBI, OTHOCUTEbHAS BIAXKHOCTh BO3/1YyXa, JJIEKTPUUECKUM 3apsil, CHJIa
TOKa, DJJIEKTPUYECKOE HAIpSXKEHUE, COMPOTHBICHHE MPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, Pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaxXOJIUTh (OPMYIIbI, CBS3BIBAIOIIME TAHHYIO (PH3WYECKYIO BEIMYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
CTPOCHHS BEIIECTBA, MPUHLUN CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa Jyis yyacTka LeMnH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallMl MPAKTHKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopo Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUJIST  peIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI W (OPMYJIbI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3NMYECKUX METOJOB, WCIIOJb3ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TMPOIECCa OCTHIBAaHUS U
HarpeBaHusi MpPU H3IYUYCHHH OT I[BETa H3JIy4arollel (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMMEPATYPhl KUIAKOCTH U
IIoIAan €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJICWCTBHE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTI'O TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMArHMTA,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyIOBaHUs, OMUCHIBATH XO/JI OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BIIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTATHI
WU3MEPCHUI ¢ yIETOM 3aIaHHON aOCOTIOTHON TOTPENTHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEYEHMS U yACIBHOIO COITPOTHUBIICHHS BELIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HANpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, CIEIysl MPENJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIaHUPOBaTh W3MEPEHHs, COOUpAThH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIeysl NMPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS! JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHEro CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
yCIIOBHBIE 0003HAYEHHSI SJIEMEHTOB AJIEKTPUUECKUX IETEeH;

OPUBOJUTH  MpUMEpbl  (HAaXoAWTh  WHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TOBCEJIHEBHOM



KU3HU 11 obecriedeHusi 0€30MacHOCTH TP oOpaleHnu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS HOPM
HKOJIOTUYECKOTO TIOBEJACHHUS B OKPYXKAIOLIEH Cpee;

OCYIIECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH()OPMALIHNIO, KOTOpAs SIBIISIETCS
POTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHNN Y4YE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, BiaxeTb NpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o0oOmias uMHGpOPMALKIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YHCJIe MyOJIMYHO NPEACTABIATE PE3YJIbTaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YUYEHHBIM TOHATUHHBIN ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpYyNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTh 32 BBINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHUI:

UCIIOJB30BaTh TOHSTHS: CHUCTeMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXAHWYECKOTO JBIKCHUS, Jehopmarius
(ympyrasi, mjiacTaueckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKaHUSI W TOTJIONICHU, alib(a, OeTa- U raMMa-u3IyqdeHHUs,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE ABUXKEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBUKEHUE, KOJeOATeNIbHOE JBHKEHHUE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBMKEHHUE, OTpaKeHHE



3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTHUYECKHUE SIBJICHUS B NPUPOJE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOaKTHBHOE H3Iy4YeHHUE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMpPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(bu3nueckue BeNWYUHBI (CpeIHsAs M MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepEeMEIIeHHE, MyTh, YTIioBas
CKOPOCTb, CHJIa TPEHHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHIHUAIbHAas HHEPIrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaTON
NPY>KUHBI, KHHETUYECKAasi SHEPT U, TOJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
000O3HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS U TPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHLWN CYNEPHO3ULUMHA CWJI, NPUHLUII OTHOCUTEIbHOCTH [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOTO YHCEN
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHI,
(¢u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCTIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a7jaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIOUINE WM U30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPACU€Thl U  OLICHUBATH
PEATMCTUYIHOCTH MOTYYCHHOTO 3HaYCHUS PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIBITOB;

OPOBOJANUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CIEKTP, M3YyUEHHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEMYaThIX CHEKTPOB M3ITYUYCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpellHee 3HaYeHUEe u3MepsieMol BeIMYMHbl ((POKyCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTEILHOTO TPUOOpPaA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HadallbHOM CKOpPOCTH, TMepuoja
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIia MaJeHUs W yria MpeIoMJIeHHs] OT yIia
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTH



¢u3nyecKkux BEIMYMH B BUAE TaONMMI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIIEA0BaHNUS;

NPOBOJAUTH KOCBEHHBIE HW3MEpEHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTb MPYXKHUHBI, KOIPPUIMEHT TpEeHHUS
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKHMHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomed JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MPEeNOKEHHOW HHCTPYKLMHU, BBIUMCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJTyYCHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKH M3YyYEHHBIX (QU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
CIMIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBIEHUW MW  HEOOXOauMble (PU3HUECKHE
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTHUECKUX MPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX  3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie U coOMparole JMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbs U COOIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIeH cpejie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO  COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOIYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTEIBHBIX HCTOYHUKOB,;



UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TMPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATENbCKON
NEATEIBHOCTH, TIPU 3TOM TIPAaMOTHO  HCHOJIb30BaThb  W3YYCHHBIN
NOHSATUUHBIM anmapar K3y4yaeMoro paszaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB
Ne HanmenoBanue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KAI0LIEro Mupa
1.1 ®dusuKa - HayKa 0 IpUpoJie 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOU3NYECKNE BETUUNHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAaY4YHBIN METO/] TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Paznen 2. [lepponauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/2SJI51M4 1
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A 8 H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 MexaHnndeckoe JBHKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTH 4 https://m.eds00.ru/GXPU4MTS5P
33 Cuna. Buasl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBiaeHue KUJIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 A HCTBITI. FRHAROCTI T Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY 8NK
HNOTpyXEHHOE B HUX TEJIO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPTIUs
5.1 PabGora 1 MmomHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 IIpocThie MEXaHU3MBI 5 1 https://m.edso0o.ru/504NQXKX9
53 MexaHnuyeckasi SHepTrus 4 1 https://m.eds00.ru/G30454EMT
Hroro no pasaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 D

I[TPOT'PAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOoBbIE)

Ne ni/m Kontpoabnbie IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Uroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
C) .3
2.1 fleKTpirecie 3ap;im)l APDKCHHEIC 7 1 https://m.eds00.ru/R4QORCTQ4
Tela ¥ UX B3aUMOJICHCTBUE
2.2 [ToCTOAHHBIN NEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.rt/BULAFRBRA
24 DNEeKTpOMarHuTHas MHAYKIHS https://m.edsoo.ru/7QODSEL 15
Uroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
. 68 4 14.5

I[TPOTPAMME




9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne ni/m Kontpoabnbsie  IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
MexaHu4ecKOe ABMKEHUE U CIIOCOOBI
1.1 a 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OIMCaHUA
1.2 BsaumoneiictBue Ten 20 1 https://m.edsoo0.ru/UCIRQAF4C
1.3 3aKOHbI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pasznen 2. Mexannueckne Ko1e0aHusi U BOJIHBI
2.1 ‘ MexaHnueckue KojieOaHus 3 https://m.eds00.ru/S5VIGSAI3
2.2 ‘ MexaHnuyeckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJGSAS50
Hroro no pazneny 15

Pasznen 3. 3JIeKTp0MaFHI/ITHOQ IoJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3J'ICKTpOMaFHI/ITHOC oJIE U

3.1 6 2 https://m.edso0o.ru/DT98BSEY0
ANEKTPOMATrHUTHBIE BOJHBI
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3BI U oNITHYECKHUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15




Pa3gen 5. KBanToBbI€ IBJICHUSA

n
5.1 CHYCKATHE 1 HOTTIOMEHHE CheTa 4 | hitps://m.edsoo.ru/BK SE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R6IB
53 S nepHble peakuuun 1 https://m.edsoo. ;s u/TMMVY9VSF
Uroro no pazaeny 17
Pa3pnen 6. [loBTOopuTe1bHO-00001A0IIHI MOAYIb
I1
6.1 OBTOPCHIHC  000DLICHC CORCPIANIA 9 2 https://m.edsoo.ru/JKQXVIEBE
Kypca ¢u3uku 3a 7-9 xinacc
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa o npupoze. SBneHus
npupobl. usndeckue sBIeHUs

KoaudecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/35YPBIWS5K

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBbIE,
3BYKOBBI€ SIBJICHUS

https://m.edsoo.ru/I116U53L6H

duznyeckue BEIUYUHbBI U UX
nu3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPY OMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAaYKHU U3Yy4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3nIecKux
SIBJIEHUU C IIOMOIILIO MOJEIeH

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: AAJIBHOCTD MOJETA MIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OOJIbIle BBICOTA ITycKa"

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HPX2

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




Crtpoenue BemecTBa. OnbITHI,

BerrecTna"

7 JIOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE https://m.edsoo.r/FSPU40LYR
BELIECTBA

8 JIBr>xeHne 4acTHIl BEIIEeCTBA https://m.edsoo.ru/HQ31SN1F3
Ypok-uccinenoanue «OMNbITHI 11O

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS https://m.edsoo.ru/FT87UNTLS
ra3oB»

10 ArperaTHbl€ COCTOSIHUSI BEIECTBA https://m.edsoo.rt/STRDWACXM
B3anmocBs3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX

11 COCTOHITAX 11 11X https://m.edsoo.rt/AWM1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oc00EHHOCTH arperaTHbIX COCTOSTHUIM
BOJIBI
MexaHudeckoe IBUKEHHE.

12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.edsoo.ru/3W6CCIHBI
JBUYKEHUE

13 Cxopocts. EquHuIBI cCKOpoCcTH https://m.edsoo.ru/29GPTJAKL

14 Pacuer iyt ¥ BpeMEHU IBUKECHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuusd. 3akoH uHEpIUH.

15 B3anmopencTere Tean Kak Ipu4uHa https://m.edsoo.ru/KX5510IBX
W3MEHEHUS CKOPOCTH JIBHXKEHHS Tell
[TnoTHOCTH BemecTBa. Pacuer macchr

16 https://m.eds00.ru/0S71X3DPS
o0BbeMa Tesa 1o ero MIOTHOCTH

17 JlaGopatop Ha;,I_ pabora «Onpezenene https://m.edsoo.ru/OH22PX7CX
IJIOTHOCTU TBEPAOTO TEJIa»

18 Pewenne 3ana+ o TeMe "I LIOTHOCTE https://m.edso0.rt/5SODYVYG49




Cua xak XapaKTCpUCTHUKA

19 B3auMoeicTBus Tei. Cuia ynpyrocTu. https://m.edsoo.ru/NV56FY1G2
3akoH ['yka
JlabGopaTopHas paborta «3yueHue

20 JABHCHMOCTH PACTIRCHHA https://m.edsoo.ru/PXXW6DHXE
(medopmanun) py>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 SBnenue TaroreHud. Cuma TSXKeCTU https://m.edsoo.ru/OCWIXFNQE
CBs13b MEX]ly CUJION TSKECTU U Maccoi

22 Tena. Bec Tena. Pemenune 3amay mo reme https://m.edsoo.1ru/8PZHPV1YJ
"Cuna tspxectu"

23 (112 TSOKECTH Ha APYTUX [IAHCTaX. https://m.edsoo.ru/IM2DOKYLI
dusnyecKkne XapakTepUCTUKH TUTAHET

24 N3mepenne cuit. luHaMmoMeTp https://m.edsoo.ru/ITIZGKCKH

25 Bec tena. HeBecomocTh https://m.edsoo.ru/UAO01SQSRE
CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10

26 OJIHOM npsiMoi. PaBHOAEHCTBYIOIIAs https://m.edsoo.ru/L6SNUZVZE
cui
Pemrenue 3agad mo reMme

27 y https://m.edsoo.ru/MKPXDZNX5
"PaBHoaeiicTByromas cuin"

28 Tperie CKOMBAKEHHS H TPCHHE MOKO. https://m.edsoo.r/TA1IEOSMMH
Tpenue B npUpoie U TEXHUKE
JlaGopatopHnas pabora «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBYKEHUS OT CUJIbI NABJICHUS U https://m.edsoo.r/TAQP4B30A

XapakTepa COMpUKaCcarOIINXCs
MMOBEPXHOCTEM»




Pemenue 3amau Ha onpeencHue

30 . " https://m.edsoo.ru/5YY23XXSD
PaBHOJEHCTBYIOIIEH CUITBI
Pemenne 3ama4d no remam: «Bec Temay,

31 «I"padrueckoe n300paKeHUE CHI», https://m.eds00.ru/TOV639RZF
«Cuiibl», «PaBHOJIEUCTBYIOIIAS] CHID)
KonrponsHas pabora no remam:
«MexaHuueckoe ABHKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay, https://m.edsoo.ru/PAROSWE4D
«I"padrueckoe n300paKeHUE CHI»,
«CHIbDY
Hasnenne. CriocoObl yMEHBIICHUS U

33 https://m.edsoo.ru/25TVM1FDL
YBEITUYCHUS JaBICHUS

aBJIEHNE ra3a. 3aBUCUMOCTE TaBJICHUS

34 A . A https://m.eds00.1u/544YMX9WR
rasa ot o0bEma, TeMnepaTypbl
Ilepenaua naBneHus TBEPALIMU TEIIAMHU,

35 e a P https://m.eds00.ru/CG5POSNWO
JKUJIKOCTSIMH U razamMu. 3akoH [lackains
JlaBrieHME B )KUJIKOCTH U Ta3e,

36 . https://m.edsoo.ru/K7T1219UC
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH
Pemenue 3amau mo teMe «J/laBneHue B

37 g A https://m.edsoo.ru/UHHCS5RB6W
JKUJIKOCTH M Ta3e. 3akoH Ilackansay

38 CooOrmarommuecs cocyabl https://m.edsoo.ru/7HDBMDHR2

39 I'mapaBnnueckuit mpecc https://m.edsoo.ru/67X21.F396
ManomMmetpsl. IlopIHeBoOM KUIKOCTHBIN

40 p p a https://m.eds00.ru/5G846G718
Hacoc
Atmocdepa 3emiu. [Ipuannbl

41 CYIIIECTBOBAHUS BO3IYIITHOW 000IOUYKH https://m.edsoo.ru/DRQ6ZPWIM

3emin. 3aBUCUMOCTh aTMOC(EPHOTO




42

JABJICHHSI OT BBICOTHI HaJl YPOBHEM
Mops

Bec Bo3ayxa. ATmMochepHOe 1aBlieHHe

https://m.edsoo.ru/PYRNEDISY

43

44

45

N3mepenne atMochepHOro J1aBJICHHUS.
OnsiT Toppuuennu

3aBUCHMOCTB aTMOC(HEPHOTO JIaBICHHS
OT BBICOTHI HaJl yPOBHEM MOPSI
Bbapomerp-anepoua. AtmocdepHoe
JaBJICHUE HA Pa3JInYHBIX BHICOTAX

https://m.edsoo.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

Pemenne 3amad mo teme
"ATtmocdepHoe naBrieHue"

HeﬁCTBHe KHNIAKOCTH M ra3a Ha
IMOTrpy>KEHHOC B HUX TECJIO. ApXI/IMe,HOBa
culia

Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOLLEH CHUJIBI, JEHCTBYIOLIEN
Ha TEJIO, IOTPYKEHHOE B JKUIKOCTb)

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

Jlabopartopnast paboTta 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B
KHUJKOCTh YaCTU TEJIa»

https://m.eds00.ru/OUOBGKKSW

50

51

IlnaBanue Ten

JlaGopatopHnas pabora
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKHU U
omnpezaeneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P




52

53

Pemrenue 3agau mo remam: «IlimaBanue
cynoB. BoznyxomnaBanuey, «/laBnenue
TBEPJIbIX TEJ, )KUJIKOCTEU U Tra30B»

Mexannyeckasi pabota

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1YIR6J7L5

54

55

56

MortHocTs. EquHUIBI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPH MOABEME
1o jectHure"

IIpocThie MexaHu3Msbl. Poiyar.
PaBHOBecue cui Ha priuare

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbhas padota no teme
«JlaBieHue TBEPABIX TEN, KUIAKOCTEN U
ra3oB» / Becepoccuiickas npoepouHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepHbIit ypok. Pabora ¢ Tekctamu
o Teme «/laBnenue TBEPIABIX TeE,
XKUJKOCTEN U Ta30B» / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/RFCSYBO9FS8

59

60

61

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHas pabota «lccnenoBanue
YCJIOBUI paBHOBECHS pblyara»

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddumnment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

0.5

0.5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

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




Pemenue 3agau mo teme "Pabora,

62
MottHoctb, KIT/1"

Mexanudeckas sHeprusi. Kunernueckas
Y TTOTCHITHATbHAS YHEPTHUS

63

https://m.edsoo.ru/VE5XBQLVS

https://m.edsoo.ru/3HQE7HOYK

64 3aKOH COXpaHEHHUs MEXaHUYECKOU

SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
65 M3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON SHEPTUH NIPU
CKATBIBAHWUHM TeJIa 110 HAKIIOHHON

mwIockocTu"

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

66 KonTponbhas padora no teme «Pabora
Y MOIIHOCTb. DHEPTUSD»

PesepBHrlIit ypok. Paborta ¢ Tekctamu

67 " "
1o TeMe "MexaHU4YeCcKoe JBUKEHUE

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

PesepBubIit ypok. PaboTa ¢ Tekctamu
68 o Teme "PaboTta. MoiHOCTb.

Oneprus"

https://m.edsoo.ru/XT2SMNZYM

OBILIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

12




8 KVIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJIIPHO-

1 KMHETUYECKON TEOPUH U UX ONBITHBIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1 https://m.edsoo.ru/OMIN4E3EH
Moaenu TBEpAOTO, KUJIKOTO U

3 s P a . 1 https://m.edsoo.ru/HVW3IWMRAS
ra3000pa3HOro COCTOSHUH BEIIeCTBA
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUI

4 A p . 1 https://m.edsoo.ru/DJYTZQHS83
BEIL[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

5 Kpucrannuyeckue u amop@Hsie Tena 1 https://m.edsoo.ru/8G73PVM40
CmaunBaHue U KallWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSKEHUE

7 TeroBoe paclIMpeHne U CoKaThe 1 https://m.edsoo0.ru/I3N3OKS8L
Temneparypa. CBs3b TeMIepaTypsl CO

8 CKOPOCTBIO TEIIOBOTO JIBUKEHHUS 1 https://m.edsoo.ru/5XSV6F15B
YaCTHIL
Buytpennsist sueprus. CriocoOsl

9 . 1 https://m.edsoo.ru/BBVCI9MH6
W3MEHEHUSI BHYTPEHHEHN SHEPTUHr

10 Bunae! rennonepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpok-koH(pepenuus "[IpakTnueckoe

11 P depen P 1 1 https://m.edsoo.rt/UU910QFZW

HCIIOJIF30BaHNE TEIIOBBIX CBOMCTB




12

BEILIECTB 1 MATEPHAJIOB B LIEIAX
sHeprocoepexeHus"

KonnuectBO TeIioTel. Y aenbpHas
TEIUIOEMKOCTD

https://m.edsoo.ru/88291DDIZ

13

14

15

16

YpaBHEHHE TEIJIOBOTO OaaHca.
Terioo0MeH 1 TEIUIOBOE paBHOBECHE

JlaGopatopHas pabota "HccnenoBanue
ABJICHUS TEIJIOOOMEHA NPU
CMELIMBAaHUM XOJIOJHOU U ropsden
BOJIBI"

Pacuer xonnuecTBa TCIIIIOTHI,
H606XOI[I/IMOFO AJIs1 HarpC€BaHus TCJia U
BBIACIISIEMOI'O UM IPU OXJTAXKICHUU

JlaGopatopHas pabota "OnpezneneHue
yZIeIbHOM TEII0eMKOCTH BellecTBa"

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSAMRA1APW

https://m.edsoo.ru/40IT1ZJAH

17

18

19

OHeprus TomMBa. Y ieibHasi TerjaoTa
CrOpaHus

[InaBnenue u OTBCPJACBAHUC
KPpUCTATNINYCCKUX TECJI. YaenbpHas
TCIIJIOTA IJIaBJICHUSA

JlaGopatopHas pabota "OnpezneneHue
yZeIbHOM TEIUIOTHI IJIaBJIeHUs Ipaa"

https://m.eds00.ru/683 AIXYWS

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpa3oBanre U KOHIEHCAITUS.
Hcnapenune

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHICHCAIUH.
3aBHCUMOCTh TEMIEPATyPhl KHTICHHUS OT
aTMOC(epHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ




22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OrnpezeseHre OTHOCUTEIbHOU
BJIQXKHOCTH Bo3yxa"

Pemenue 3amau Ha onpeaencHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/7KP37WO0J1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

https://m.edsoo.ru/6BKWSWYG6

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIIATA OKPYKAOIIEH
cpenbl

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPIruM B TEIUIOBBIX MPOLECCAX

IToaroroBka k KOHTpOHBHOﬁ pa60Te Io
teme "TemnoBele aBiaeHus. 3MeHeHNE
arperaTHbIX COCTOSIHUM BeI_HCCTBa"

https://m.edsoo.ru/UJA3SDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo.ru/9AQ53CC7C

28

KonTponbHas pabora no teme
"TemnoBele ABIeHNA. 3MeHenne
arperaTHbIX COCTOSIHUI BeniecTa"

https://m.edsoo.ru/0X03133KU

29

30

31

Onektpusanus ten. /[Ba pona
JIEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "OnexkTpusanus
TeJ UHIYKIUEN U IIpH
CONIPUKOCHOBEHUH"
B3aumonelicTBue 3apsKEHHBIX TEIL.
3axoH Kysnona

https://m.edsoo.ru/9E85SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9




DekTpuyeckoe nojie. HanpspkeHHOCTh

32 anekTpudeckoro noss. [punuun https://m.edsoo.ru/N79CZGZ1J
CYIIEPIIO3ULMU BIEKTPUUECKUX TTOTEN
Hocurenu snexkTpruueckux 3apsiioB.

33 . P DA https://m.edsoo.ru/AFOIKADMV
DnemeHTapHbIi 3apsia. CTpoeHue aroMa
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH

34 poBoA g P https://m.edsoo.ru/USIR991PB
COXpaHEHUS AJIEKTPUUECKOTO 3apsia
Pemenue 3agau Ha npUMEHEHUE

35 R A p https://m.eds00.1u/SXWWOSWIJ5
CBOMCTB 3JICKTPUYECKUX 3aPsI0B
DJIEKTPUUYECKUI TOK, YCIOBHS €r0

36 cyuiectsoBanus. Mctounuku https://m.edsoo.ru/ISIMP3J3M
AIEKTPUYECKOTO TOKA

37 JleficTBUSI SIEKTPUUECKOTO TOKA https://m.eds00.ru/Q8WUTCKVT
Ypok-uccnenosanue "Jlelicreue

38 AIEKTPUUECKOTO TOJIsI Ha TPOBOTHUKH 1 https://m.edsoo.ru/ZHMKZM4JU
U TUDJIEKTPUKH"
DNEeKTPUUECKUid TOK B METaJlIax,

39 P https://m.edsoo.ru/E4ACOOOYPF
KUAKOCTSAX U razax
DneKkTpuyecKas ernb U €€ COCTaBHbBIS

40 P t https://m.edsoo.ru/ROW7KUDDO
4acTu
Cwuita Toka. JlabopaTopHas pabora

41 "H3MmepeHne u peryanpoBaHUe CUITbI 0.5 https://m.edsoo.ru/9LHH7UNJI
ToKa"
DIIEKTPUUECKOE HAIPSKEHUE.
BoasT™merp. JIabopaTtopnas pabota

42 3 patoprast p 0.5 https://m.edsoo.ru/X7POJOFGH

"M3mepenne u peryanpoBaHue
HanpspKeHus"




43

44

45

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y enbHOE COIMPOTUBJICHUEC BCUICCTBA

JlaGopaTopHas paboTta "3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIICHHS
MIPOBOJHMKA OT €r0 JITMHBI, MIOIIAIN
MOINEPEYHOI0 CEUCHUS U MaTepraia"

3aBHCHMOCTb CHJIbI TOKA OT

HanpspkeHus. 3akoH OMa 1S yyacTka
e

https://m.edsoo.ru/ESUO5PC4G

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

https://m.edsoo.ru/VEZPE7Q8Q

46

JlabopaTtopnast paborta "HccnenoBanue
3aBHUCHMOCTHU CHJIBI TOKA, UAYLICTO
Yyepe3 pe3ucTop, OT COMPOTUBICHUS
pe3UCTOpa M HAIIPSHKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

48

49

50

HOCJ’IGJIOB&TGJ'H)HOG " MapaJlJICIbHOC
COCOIMHCHUA ITPOBOAHHUKOB

JlaGopatopHas pabota "IIpoBepka
NpaBUJiIa CIOKEHUS HANIPSDKEHUH MTpH
TIOCJIEIOBATEIIFHOM COCTMHEHNUH JIBYX
pe3uctopon”

JlaGopatopHas pabota "IIpoBepka
npaBuiIa Ui CHIIBI TOKA IIPU
napajieIbHOM COCMHEHUT
pe3uctopon”

Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
Owma 11 pa3Iu4HOTO COeIMHEHUS
IIPOBOJTHUKOB

https://m.edsoo.ru/HJ99Q3493

https://m.edsoo.ru/VQ3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4




51

52

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoyins-Jlenna
JlaGopaTtopHas pabota "Onpezenenue

PaboOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKA"

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92VEIJHA

53

DJeKTpUYecKUe ey U MOTpeduTenn
AIIEKTPUUYECKON IHEPTUU B OBITY.
Kopotkoe 3ambikanue

https://m.edsoo.ru/1L3KZ2XLM

54

55

56

ITocTostHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE

Vpok-uccnenosanue "M3yuenue nonei
IMOCTOSTHHBIX MarHUTOB"

MarsuTtHoe mojie. MarauTHoe 1oJje

3eMJIM U €ro 3HaueHue JUIA JKU3HU Ha
3emiie

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIQOR

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIeKTpUIECKHe 3apsIbl.
3apspKeHHBIE Tea U UX
B3auMonencTeus. IlocTosaHHbIN
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla ¥ UX B3aNMOJICUCTBHS.
[TocrostHHBIH meKkTpryecKkuii Tok" /
Bcepoccuiickas npoBepouHast paboTa

https://m.edsoo.ru/ZISSW47Z7TW

59

PesepBHbIif ypok. PaboTa ¢ TekcTamu
1o TeMe "[10CTOSHHBIN JIEKTPUYECKUI

https://m.edsoo.ru/EQRLKPT1U




60

ToK" / Becepoccuiickasi mpoBepouHast
paborta

OnbiT OpcTeaa. MarouTHoe nose
ANEKTPUYECKOT0 TOKka MarHuTHoe mosie
KaTyIIKH C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHenue 31eKTpOMarHuToB B
texauke. Jlaboparopuas pabota
"N3yueHue neicTBUSI MATHUTHOTO MOJISI
Ha MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTpOBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 31€KTpoABUTaTEICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcnopre. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3ydeHue paboTsl
JJEKTpOABUTaTENS"

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

63

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuino Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MOJTYYEHUS DIICKTPHUIECKON SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

66

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUIECKUE U MarHUTHBIE
sABIEHUS"

KonTtponbHas pabora o Teme
"JJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS




PesepBHbIii ypok. PaGoTa ¢ TekcTamu

67 " | 1 https://m.edso0.ru/4BSGKYQ1X
o TeMme "TernoBbIe IBICHUSI
68 Pesep BHI;IH ypok. Padora ¢ TCKSTaMH 1 https://m.edsoo.ru/ISHXLLTXX
o TeMe "MarduTHbIe SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOoHHbIe HU(POBBIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI

MexaHndeckoe JBHKEHUE.

1 A 1 https://m.edsoo.ru/UP3I88VCD
MarepuanbHas TOUKa
Cuctema orcuera. OTHOCHTEIIBHOCTD

2 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JIBUKEHUS
PaBHOMeEpHOE npsMoIMHEIHOE

3 P P 1 https://m.edsoo.ru/E65SRWOZKO0
JIBUOKCHUE
HepaBHomepHoe npsiMOJIMHEITHOE

4 nBwxeHue. CpellHsasi © MTHOBEHHAs 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTb
[IpsimonrHENHOE PAaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/SKUYWCHBO0
JIBOKEHUE. Y CKOpEHUE
CKopoCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JBWXeHUs. ['padux 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue

7 YCKOpPEHHMS TeJla IIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFO8
JBM>KEHUH 110 HAKJIOHHOM MI0CKOCTH"
CBobOonHoe najeHue Tei. OnbIThI

8 A A 1 https://m.edsoo.rt/NMQA4GGEQ
Tanunes
PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHocTu. [lepuoa u yactora

9 24 pHOA 1 https://m.edsoo.ru/PVRBIDTTH

obparenus. JInHeitHas u yrioBas
CKOPOCTH




10

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

https://m.edsoo.ru/OSLFGWEFZY

11 [Iepssiii 3ak0oH HproroHa. Bexktop cuiibl https://m.edsoo.ru/T4DTURL3K
Bropoii 3axon HeroToHa.

12 p . https://m.edso0.ru/5SA28NGVEV
PaBHOgelicTBYIOIIAs crita
Tperutii H . Cyme

13 PCTHH 3AKOH HIbIOTOHA. LY HCPHOSHIHA https://m.edsoo.ru/XPFY G64RM
CHII
Pemenne 3amay na €HEeHHE 3aKOHO

14 HICHHE 3a/1aT Ha NPHMEHEHHE SaKOHOB https://m.eds0o.r/GEM2S4HK9
Hrrorona

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3amau no reme «Cuia

16 HHICHHE 3477 1O TEM 1 https://m.edsoo.ru/HML1AMN12
YOPYTOCTH
JIaGoparopHas padora «Onpenenenne

17 pATOpHas pabot fipeAeIeHi https://m.edsoo.ru/T4PAJAFV1
YKECTKOCTH TIPY>KUHBI

18 Cuia TpeHust https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3amau o reme «Cua TpeHUs» https://m.edsoo.ru/PJDH2DCYT
JIaGoparopHas padora "Onpeaenenne

20 patop p peA " https://m.edso0.ru/C56RD8K X8
KO3 puImeHTa TpeHUs CKOJIbKEHUSI
Pemenue 3amau mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/VT3T38KBU
TpeHUs"
Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/MEETXGF6Q
MaaeHus
VYpok-koHpepenius "JIBuxenue ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA https://m.edsoo.ru/BLGGQ9259
(Conneunas cucrtema). ["amakTuku"
Pemenne 3amau no teme "Cuna TsKec

24 HHCHHE 3a7a7 1O TeM 118 TOReCT https://m.eds0o.ru/VO2GV8YAT

Y 3aKOH BCEMHUPHOTI'O TSATOTEHUS"




25

26

27

28

ITepBas kocMu4eckas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecHe MaTepuaaIbHOU TOUKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHt cuibl. LleHTp
TSOKECTH

PaBHOBecue MaTepuabHOM TOUKH.
AbGcomoTHo TBEpAOE Teno. PaBHOBecue
TBEPJOTO TeJIA C 3aKPEIUIEHHOW OChIO
BparieHusi. MoMmeHT cwiibl. LleHTp
TSDKECTH

Pemienne 3amad mo Teme "MOMEHT CHIIBL.

Lentp TsxecTH"

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edso0o.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMme "MexaHN4eCKOe JBIKEHUE.
Bsaumonerictue ten"

https://m.edsoo.ru/8D7SUVXS5]

30

31

32

KonTponbHas pabora no teme
"MexaHH4ecKoe IBUKEHHE.
Bzaumoneticteue ten"

Nmnynbsce Tena. Umnynsc cuiiel. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEyIpyroe B3auMOJCICTBIE

Pemenue 3amau mo treme "3akoH
COXpaHEHHUs UMITyJbca'

https://m.edsoo.ru/J1BOUI2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LOQO6EH&8F9

33

VYpok-koHpepennus "PeakTuBHOE
JIBU>KEHUE B PUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckasi paboTa 1 MOUTHOCTb

https://m.edsoo.ru/FCOHVOY XP




Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTH

35 https://m.edsoo.ru/Y4H20MDHI
U CUJIBI TPEHUS
JlaGopaTtopHas pabora «OnpeneneHue

a00TBI CHJIBI TPEHUS IIPU PABHOMEPHOM

36 p p pup E) https://m.edsoo.ru/609HFE1P8
JBIKCHHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH
CBsI3b DHEPIrUU U padOTHIL.

37 p p https://m.edsoo.ru/ZIFB7L5EF
[ToTeHmanpHas YHEPTUS
Kunernueckas sueprust. Teopema o

38 . p p https://m.edso0.1u/WKXL7NXVR
KHHETHYECKON SHEPTUU

39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHHKE https://m.edsoo.ru/FMM2S69EB
JlaOoparopuas pabora «3yuenne

40 paTopHai p Y hitps://m.eds0o.ru/0TVKSKIXB
3aKOHA COXPaHEHUsI YHEPTUM»
KomnebarenpHo€e ABUXEHUE U €T0

41 A https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKU
3aryxarolue koineoanus. BeIHyKIeHHbIE

42 Y B YA https://m.edsoo.ru/I3ZKD2M 12
koneOanust. Pe3onanc
Marematnueckuii ¥ IPYKUHHBIA

43 Py https://m.edsoo.ru/O71PZDM1 1
MAasiTHUKHA
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuojaa KojaebaHui oT KeCcTKOCTH https://m.edsoo.ru/BACA6R4KS
MIPY>KUHBI U MacChl TPy3a»
IIpeBpalienue 3HeEpPruu Npu

45 peppatt p p https://m.edsoo.ru/RPN7BU655
MEXAHUYECKUX KOIeOaHUIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 YaCTOTHI U TIEPHOJIa KOJIeOaHm i https://m.edsoo0.ru/FV1IY2NUGC

IIPY>KUHHOI'O MAsITHUKA»




47

48

49

JlaGopaTtopHnas padorta «IIpoBepka
HE3aBUCHMOCTH NIeproJia KojaeOaHmi
rpy3a, IOJBEIICHHOTO K HUTH, OT MacChl

rpy3a»
Mexaandeckue BoJaHBI. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHuyeckue

BOJIHBI B TBEPIOM Tetie. CelicMruYecKue
BOJIHBI"

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5XV

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

50

3ByK. Pacripoctpanenue u oTpakeHue
3ByKa

https://m.edsoo.ru/NTZLRXDBS5

51

52

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koHnpepenus "YabTpa3Byk u
uH(pa3ByK B IPUPOJIEe U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "3aKOHBI COXPaHCHHS.
Mexannueckne KojieO0aHusa U BOJIHEI"

KonTtponbHas pabora o Teme "3akoHbI
coxpaHeHMs. MexaHnyecKue KojaeOaHus
Y BOJIHBI"

DNEeKTPOMarHuTHOE IOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI

https://m.edsoo.ru/7YAJAVS5TM

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH




58

59

60

Ypok-koudepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 21€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBsI3U"

VYpoxk-uccienoanue "M3yueHne CBOMCTB

9JIEKTPOMArHUTHBIX BOJIH C TOMOIIBFO
MoOuIpHOTO Tenedona"

Pemenue 3amgau Ha OIIPCACIICHUC

HaCTOThI U JJIMHBI BJICKTpOMaFHHTHOﬁ
BOJIHBI

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHast IPUPO/ia CBETA.
CkopocTb cBeTa. BonHOBBIE CBOICTBA
cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

63

64

Hcrounuku ceera. [Ipsmonuneiinoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUs
Connua u JlyHsl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3agau Ha MpUMEHEHHE 3aKOHA
OTpa)KEHHUS CBETA

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.
VMcrionp30BaHue MOTHOTO BHYTPEHHETO
OTpa’KeHHsI B ONITUYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCUMOCTH YTIJIa IPEIOMIICHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHs Ha
rpanuiie "Bo3ayx-crekiao""

https://m.edsoo.ru/R80OIT10S




Ypok-koupepenmus "Mcnonp3oBanue

67 TIOJIHOTO BHYTPEHHETO OTPAKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHyeckas cuia JIMH3bI https://m.edsoo0.ru/ZV702L97F

69 [TocTpoenne n300pakeHU B IMH3AX https://m.edsoo.ru/MWU2YHLIN
JlaGopaTtopHas pabota "Onpeznenenue

70 (OKYCHOTO pacCTOSIHUS U ONTHYECKON https://m.edsoo.ru/3XTVNZNJJ
CHUJIBI COOMpArOIICH JTNH3BI"

71 Ypok-Konepenuus "Onrueckie https://m.edsoo.ru/KKVRKOP3D
JIUH30BBIC TPHOOPHI"

72 I'ma3 xak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/KP1 ACI9PW

73 Ypok-Konepenuns "JIeekTel 3peiis. https://m.edsoo.ru/ZKWLQ3CHI
Kak coxpanuts 3peHue”
Paznosxenue Genoro cBeTa B CIEKTP.

74 OmneiTel HetoToHa. CroxxeHue https://m.edsoo.ru/ZPRFN4D5V
CIIEKTpaJbHBIX LIBETOB. /{ucnepcus ceera
JlabopaTtopHas pabota "OMbITHI 11O
Pa3IoKEeHUI0 OEI0ro CBeTa B CHEKTP U

75 https://m.edsoo.ru/E5ISL6TCH
BOCITPHUSITHIO IIBETA MPEIMETOB TIPH HX
HaOII0/IEHUU Yepe3 IIBETOBbIE PUIBTPHI"
VYpok-npaktukym "BoiHOBBIE CBOMCTBA

76 CBeTa: Iucriepcusi, uHTephepeHIus u https://m.edsoo.ru/A1F3HB8Y9
nudpakmms"”

77 Onerrot Pesephopaa u miaeTapuas https://m.edsoo.ru/P922QVFIV
MOJIeJIb aToMa

78 [Tocrynatel bopa. Moaens atoma bopa https://m.edsoo.ru/OBJPHE0G2

79 Henycraitite u NOrIOLICHHE CBETA https://m.edsoo.ru/M9LRTHPCO

aroMoM. KBaHTbl. JInHEUaThIE CIEKTPHI




Ypok-nipaktuky™m "HabGmronenue

80 " https://m.edsoo.ru/7TNCLNW296
CIIEKTPOB UCITYCKAHUS

81 PagnoakTHUBHOCTE U €€ BUIbBI https://m.edsoo.ru/22H32JWLM
Crtpoenue atoMHOro siapa. Hyxknonnast

82 p AP Y https://m.edsoo0.1u/IRVFSKOFK
MOJIEIID
PagnoakTuBHBIE IpEBpALICHUS.

83 a peppatit https://m.edsoo.ru/RA796TPSP
M30TOo18I
Pemrenue 3agad mo reme:

84 " " https://m.edsoo.ru/ WX2HQP2S6

PaanoaxkTtuBHBIE TPEBpaICHUS

85 [Tepuona nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koH(pepennus "PagnoakTuBHBIC

86 U3JIy4eHUs B IPUPOJE, MEIULIMHE, https://m.edsoo.ru/X1J4002C4
TEeXHUKe"
SlnepHbIe peakiny. 3aKOHBI COXPAHEHHUS

87 Aep peartt p https://m.edsoo.ru/YOQ2XMKO0
3apsIIOBOTO U MacCOBOT'O YUCE
DHeprus CBsA3U aTOMHEIX suep. CBsA3b

88 p sep https://m.edso0.ru/NSTEUFIO3
MaccChl M DHEPTUHU
Pemenue 3amau nmo teme "SnepHbie

&9 " A Hep https://m.edsoo.ru/0D4KHLQAT
peakuuu
Peaknu cuHTe3a U neneHus aaep.

90 H a g p" https://m.edsoo.ru/RMBFQBND7
Hctounuku sHeprun ConHIa U 3BE3]
Vpoxk-koupepennus "AnepHas

91 sHepreTuka. JleicTBus paanoakTHBHBIX https://m.edsoo.rt/QTNWFW90Q
W3JIy4eHUI Ha )KUBBIE OPTaHU3MBI"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

92 https://m.edsoo.ru/TBOXB9TUO

DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
sBJjeHus"




93

94

95

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
siBICHUS"

[ToBTOpEeHME, 000OITICHUE.
JlaGopaTopHbie pabOTHI 11O KypCy
"B3aumoneiictBue Ten"

IToBTOpenue, 0600IeHNE. Perenue
pacYeTHBIX M KAYECTBEHHBIX 3a/1a4 10
teme "TemnoBsie nporecco”

https://m.edsoo.ru/SUTJAFD6U

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

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTopenue, 0600menue. Pemenne
pacYeTHBIX U KaYeCTBEHHBIX 33]1a4 110
teme "KIIJ] TermnoBeIx gBUTraTeaci"

https://m.edsoo.ru/H7HKU30G3

97

98

99

100

[ToBTOpenue, 06061meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHEBIX 3aJia4y 110
teme "KIIJI anekTpoycraHOBOK"

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie pabOThI 110 KypCy
"CBeToBbIC sIBICHUS"

[ToBTropenue, 0600meHue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS
B MeXaHHKe"

[ToBTOpenwue, 0600meHue. Pabora ¢
texkcTaMu 1o TeMe "Koiebanusg u
BOJIHBI"

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.edsoo.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA"

https://m.edsoo.ru/LG327ISQ6




[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanrosas u
saaepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/W7IE16NU8







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBICHUS,
UCTONb3yd (U3NUYECKHe BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
00O3HaYeHUsT M eIUWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JIaHHYI (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITHMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JdaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyalull MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue M3 | — 2 JIorM4eckux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa ()M3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacu€THbie 3a1aud B 1 — 2 elcTBUS, UCTIONB3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlUME (DU3MUECKHE BEJIIMYMHBL: HAa OCHOBE
aHajM3a yCJIOBMS  3aJa4d  3alMUChIBaTh  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIBI U MPOBOJIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHus  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(Gu3NYeCKUX METOJ0B, B OIMCAaHMM HCCIEIOBaHUS BbBLAEIATDH
IIpOBEpSIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pas3iauyarh U
UHTEPIPETUPOBATh MOJTYy4YEHHBI pe3ylbTaT, HaXOAUTb OMIMOKU B

XO0JE€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢u3nueckux  CBOMCTB  Tel:  (OpMyIHpoBaTh  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O6OPYI[OB8.HI/I$I, 3allMCbIBATh X0/ OIIbITa U (bOpMyJ'II/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX U
1M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO WCCIEIOBAaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEAys IMPeII0KEHHOMY
mIaHy, (UKCUPOBATh PE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI] U TPapUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYySA
HPCHHOXCCHHOﬁ HHCTPYKIHHU: IIpru  BBINIOJIHCHUUA I/I3MepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOioaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1ab0opaTOPHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb INPUHLUIBI JEHCTBUS HM3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUSA,




1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DUBMYECKHX SBICHUH W
Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pOBbS U COOJIOAEHHUS HOPM 3KOJIOI'MUYECKOTrO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(POpPMaLuu B ceTH VIHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMS Pa3IMYHbIX MCTOYHUKOB
BBIIENIATh MHPOPMALIUIO, KOTOpas SIBJISETCS NMPOTUBOPEUYHUBOIN MM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypcbl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMaIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIWYHO JIeNaTh KpaTkKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX MCCIEIOBAHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBINH MOHATUHHBIN anmmapar Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE MPE3eHTaIUei

1.19

NpU  BBINOJIHEHUU  y4YeOHBIX MPOEKTOB M  HCCIEI0BaHUI
pacripenienath O00S3aHHOCTM B TpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJ]auaMH, CJIEAUTHh 3a BBINOJIHEHUEM IlJIaHA
NeWCcTBUHM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJA B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOC SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHMUS,
UCTONB3yd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI W EOUHMUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIUYHUHY C
JIPYTUMH BETTMUYNHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noru4eckux maroB ¢ MOMoIbl0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3nyecKuX sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THble 3aa4u B 2 — 3 IENCTBHS, UCIOJIb3YS 3aKOHBI U
(dbopMynbl, CBs3bIBaONIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 33Ja4M 3alMCBIBATH KPATKOE YCIOBHE, BBISBIATH
HE/IOCTATOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTH PacU€Thl U
CpaBHUBATh TNOJYYCHHOE 3HAueHHEe (U3NYECKON BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOLIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIB3Yysd OIMCAaHUEC HCCICIOBAHMI,




1.9

BBLACIATH IPOBCPACMOC IMPECAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  IPEAJIOKCHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHUH ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOTrpCIIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTU B BUJE TaOJIUI U rpaduKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHWA

1.12

NPOBOJUTh  KOCBEHHbIE  M3MepeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJ€Ays IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa MX OINHCAHMS, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHMH U HEO0OXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUICCKUX ueneﬁ

1.16

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPAaKTUYICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHOW KW3HM i1 oOecrieueHUuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,




1.17

COXpPaHCHUA 3J0pPOBbIA U COOIIOACHHS HOPM 3KOJOIrM4CCKOro

MIOBE/ICHUS B OKpY XKaloLIe cpene

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIOJHEHUH Y4Ye€OHBIX 3aJaHUA HaAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, Mpeodpa3zoBaHus HH(DOPMALIUY U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MIIH UCCIIEIOBATENBCKOM NESTENIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJB30BATh W3Yy4YECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJIG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipyniie B COOTBETCTBHUU C
IOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B ACATCIBHOCTL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMO,HeI>'ICTBI/Ie, IMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTarta

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBIEHUE H3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SIBICHUS B IPUPOJE,




1.4

1.5

MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBLICTATh

CYILECTBEHHBIE CBOMCTBA (MPpU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3MuUeckue sBICHUS,
UCTONB3Yd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEeMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYK (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChbIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTrMYecKUX LIAroB C MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacué€THble 3a7adu (omuparoniyecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/adyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIONIUE WIIH
M30BITOYHBIE IaHHBIE, BRIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PAaCU€Thl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO pPCHINTL MPU IMMOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCITOJIB3YS OIMMCAHUEC UCCIICI0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOPSAAKA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 OIIBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (PU3MUYECKUX SIBICHUN WM
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITEIIEHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 0OOPYAOBaHUS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

MPOBOJUTh TPU HEOOXOIUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIpeIesisisl CpeHee 3HaueHHe H3MepsieMoil BeauuuHbl ((PoKycHOe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTaThbl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 11O PE3YyJIbTaTaM UCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYHUH:
[JIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHMs, CIEAys MPeII0KEHHON
WHCTPYKUHMH, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pPe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YUYEHHBIX (U3NYECKUX MOJEINEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEUHBIH
HWCTOYHMK CBETa, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKIIOHHAs MOACIIb aTOMHOTIO Apa

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEIICHUH y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS U300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MMOBCETHEBHOW JKWM3HM Il oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3J0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOTIMYCCKOro

MIOBE/ICHUS B OKpY XKaloLIe cpene

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIIHPYsI MOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJYYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTIOJTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro COAEpIKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALUU U3 OJHON

3HAKOBOM CHCTEMBI B APYTyro

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(OpPMAIMU M3 HECKOJBKMX HCTOYHUKOB (HU3HUECKOTO
CoJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON WU
HCCIIEAOBATEeNIbCKON  NIEATENIbHOCTH, TIPH  3TOM  TPaMOTHO
WCIONIb30BaTh M3yUYEHHBIW TOHATUWHBIA ammapar Hu3y4aeMoro
pasznena (PU3MKU U COMPOBOXKIATH BHICTYIUIGHHE TPE3EHTAlUeH C

y4€TOM 0COOEHHOCTEN ay TMTOPUH CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJgadaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIHM BKJIaa B JACATCIBHOCTL TPYIIIbI, BBICTpAaWBAaTb
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHC, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

®U3UKA U EE POJIb B IO3HAHMU OKPYXAIOIIEI'O MHUPA

1.1

®usznka — Hayka O mpupoxae. SBiueHus NPUPOIBI.
dusnyeckue SABICHMS: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Oduznyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BeninunH.  Pusmueckue npubopsl. IlorpemHuocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHMS: HAOJIIOACHUE,
IIOCTAHOBKA Hay4YHOI'0 BOIIPOCA, BBIABUKCHHUE TUIIOTES,
JKCIIEPUMEHT IO MPOBEpPKE THUIIOTE3, OOBICHEHUE

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

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEI.
N3smepenue TEMIIEpaTypbl pu ITOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHNU BEILIECTBA

CTpOCHI/IC BCIICCTBA: AaTOMBI HW MOJICKYJIbI, HX

2.1 pa3Mepbl. OnbITHI, TOKa3bIBAKOIINE AUCKPETHOE CTPOEHUE
BCIIECTBA
JIBrxenne wyactul BemectBa. CBs3b CKOPOCTU
2.2 JIBW)KEHUS 4YacTUIl C TeMieparypoil. bpoyHOBCkoe
nBkeHue, Iuddysus
53 BzaumopeicTBie 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AI‘peI‘aTHBIC COCTOsIHMA BCHICCTBA: CTPOCHUC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAIUIMUECKHUX)  Tell.

24 B3anMocCBsI3p MeEXJy CBOWCTBAMM BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U HUX AaTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
UcroJib30BaHueM (otorpaduii).
2.6 OneITel IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS

Ta3oB.
OnBITH 110 O6H8.py>KeHI/IIO ﬂeﬁCTBHﬂ CHJI

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEpaBHOMEPHOE JIBM)KEHUE
19 Ckopoctb. Cpeassisi CKOpOCTh NP HEPABHOMEPHOM
' JBUKEHUU. Pacdy€r myTH 1 BpEMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUUHU. B3anMopeilictere
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIleCcTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TeEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
. MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuiia TSXKeCTH
' Ha Jpyrux maHerax. Bec temna. HeBecomocTs
" Cuna tpenus. TpeHue CKOIBXEHUS M TPEHHUE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
19 Ciio’)keHHe Cuil, HampaBJICHHBIX MO OJHON MPSIMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBUKEHUS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
aBTOMOOWIE W Tak pjanee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa II0
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEpaoro  texna.  OmbIThl,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTH PACTsDKEHUS (eopManun) NpyKUHbI OT
NPUIOKEHHOW cuibl. ONbITH, J1EMOHCTPUPYIOLINE
3aBUCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COIMpUKaACaArOINXCA HOBerHOCTeﬁ

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

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCTP, ITOAIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpAoro Tena. CrnocoObl YMEHBIICHHUS U
YBEJIMYCHUS TABICHUS

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

o0BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTh JaBIIEHUS KHUAKOCTH OT TJIyOHHBI.
I'mapocraTnyueckuit napajokc. CooOmraromnnecs

COCYybI. FI/I)IpaBJ'II/I‘-IeCKI/IC MEXAaHU3MBI

Atmocdepa 3emnmnm U arMocepHOe JIaBJICHHE.
[IpyuuHbl CylIecTBOBaHMSI BO3AYLIHONW 000JIOYKH
3emiu. OneIT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBj€HHS OT BBICOTHI HaJ YPOBHEM
Mops

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleiicTBHE JKMIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Boznyxonnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH
Ha Telo, TMOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Tella. OIbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAOIICH
CHWJIBI, IEHCTBYIOIEH Ha TEJO B JKUJKOCTHU, OT 00BbEMaA
MOTrpyKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBanue — apeomeTpa WM
KOHCTPYUPOBAaHHME JIOAKM W  OOpeneieHue e

rpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHUA B nmpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHHUA  Ha JKMBOM OpTraHHu3M,

TJIaBaHUE PHIO

4.11

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

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuyeckas pabora

5.2 MexaHn4eckasi MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas

' I0CKOCTh. [IpaBuio paBHOBecus prluara

5.4 [Ipumenenue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHuku. Koadduuuent

5.5 MOJIE3HOTO  JEeHCTBUA ~ MexaHu3moB.  lIpocteie
MCXaHU3MEI B 6LITy 1 TCXHHUKE

5.6 [ToreHmmanbHast 3HEPTUM Tea, MOJHITOTO Hall 3eMIIEH

5.7 Kunernueckas sneprus

53 [TonHast mexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYECKOM OHCPIrun
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5.10

[IpakTuueckue padbOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHUS  NPHU

PaBHOMEPHOM  JIBDKEHMM Tejla 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBanue — yciaOBHM — paBHOBECHS
ppruara. Msmepenne KIIJI HaKIOHHOM  IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEPIun

duszndyeckue SIBJICHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena 3JIeMeHTa

TexHuueckue yCTpPOWMCTBA: pblyar, MOJABUKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTPOEHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJIHpHOKI/IHeTI/I‘ICCKOﬁ TeOpHUn

Monenu  TBEPAOro, JKUAKOITO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopQHble

TCJIa

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX Tell
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJUISIPHBIE SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOT'O ABMXKCHUS YaCTHUI]




6.7

6.8

6.9

BHyTpeHHsAsT ~ 3Heprus. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIUloNepeaadya U COBEPILCHHE

paboThI

Bunnl TeIIoNepelayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KommuectBo TerioTbl. YAenbHas  TEIUIOEMKOCTH

BEIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajgaHca

6.11

IInaBneune n OTBCPACBAHUC KPpUCTATINIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0Ta ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBHUCHUMOCTh TEMIIEPaTyPbl KUTIEHUS OT aTMOC(EPHOTO

JaBJICHHUA

BrnaxHocTth BO3yXa

6.14

6.15

DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Mpunmuner  paboTel  TeroBbix aBurateneidr  KITJ
TEIJIOBOTO JABHUTaTels. TeIlIOBEIE NBUTATEIN U 3alllUTa

OKPYXarolIe Cpeabl

6.16

3aKOH COXpaHEHWs M TMpEeBpallleHuss OHHEPruu B

TCIIOBBIX ITpOoLIEccax

6.17

[TpakTuyeckue paboOTHI:

OnpiTbl MO OOHApY)XEHHUIO  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO MTPUTSIKEHUSI.

OnBITH IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOMN
COJIA MJIU caxapa.

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

OnpezneneHue 1aBiIeHUs BO3IyXa B OaJUIOHE IIITPHLIA.

OIBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb J1aBJICHUS

BO3/IyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHENHON 3aBUCUMOCTH JIJIMHbI
CTONOMKA >KHJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEPTUU Tela
B pe3yJIbTaTe TEIJIONepeayu U paboThl BHEITHUX CHUIL.

HccnenoBanue  siBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenne KOJUYECTBA TEIUIOTHI, IOJYyYEHHOTO
BOJOH TPH TEIUIOOOMEHE C HArpeThIM METALTUYCCKHM
HUAJTUHAPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AyXa.

OHpeI[CJ'ICHI/IC YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KpPHUCTAILIBI B IpUpo/Ie, n3nydeHue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHUueckue yCTpPOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, dKUAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posa aNeKTpUYeCKUX 3apsa0B
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apsA70B U PACCTOSHUS MEXKy TeJIaMH )
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 aneKkTpudeckoro mois. IlpuHumn — cynepno3unuu

ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUS JICKTPUUECKOTro 3apsiia
6 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYILIECTBOBAHMS
' ANEKTPUUECKOTO TOKa. ICTOUHHMKYN MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
o Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
79 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
111 [locnenoBarenbHOE U MapajlIeIbHOE COEIUHEHUE
' MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3anMo1eiCTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTtHOe mosie 3eMJIM M €ro
' 3Ha4YEHHE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' Toka. [[puMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJS HAa MPOBOJHHK C TOKOM.
717 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
718 Oneitel  ®apanes.  SIBneHue  2IEKTPOMArHUTHON

uHaykuuu. [Ipasumno Jlenna




7.19

7.20

DJIeKTpOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHEPIUun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMU TeJl MHYKLIHEH
U IIPU COTIPUKOCHOBEHHUH.

HccenenoBanue AEUMCTBUSA DIEKTPUYECKOrO IOJSA Ha
IPOBOJIHUKY U JUIJIEKTPUKH.

Cb6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepeHue U peryarupoBaHue HANPsDKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIErO
yepe3 pe3ucTop, OT CONPOTHUBIEHMS pe3ucTopa U
HaIpPsDKEHUS Ha PEe3UCTOpE.

OmnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
AJIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIIA/IM TIONIEPEYHOT0 CEYEeHUsI U MaTepuana.
[IpoBepka mpaBWiia CJIOXKEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PpE3UCTOPOB.
[TpoBepka npaBuiia i CUJIBI TOKA MPU HapalyieIbHOM
coeMHeHUu pe3uctopoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYLIETO Yepe3 pe3ucTop.
OmnpeneneHve MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETSIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYLIETO YEPE3 JJAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHuTHOIO MOJIs
MOCTOSIHHBIX MAarHUTOB TIpU HMX OOBEAMHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYO CTpEJIKY. OnbITHI,

JIEMOHCTPUPYIOLIKE 3aBHCUMOCTD CHJIBI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBHUSI MAarHUTHOIO TOJII Ha MPOBOJHUK C TOKOM.
Koncrpyuposanue u U3y4YeHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHAYKIUU: HCCIICIOBAHUE W3MEHECHUI 3HAYECHUS U

HaIlpaBJICHHUA WHAYKIHUOHHOT'O TOKaAa

7.21

7.22

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, dIICKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE M0Jie 3eMiu, Apei( MoI0CcoB,
POJIb MATHUTHOTO TIOJIS JUTsI )KU3HU Ha 3eMJie, TIOJISipHOe

CHAHHUC

TexHU4ecKue yCTpOMCTBA: 3JIEKTPOCKOI, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUIECKON SHEPIHH,
AIEKTPOOCBETUTENILHBIE TIPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Koz anemenra [IpoBepsiembie 37IEMEHTHI COAEPKAHMS
paszznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannyeckoe JIBUXKeHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHOMepHOE  NPSIMOJIMHEMHOE  JIBUJKCHHE.
8.4 CpenHsis W MTHOBEHHasT CKOpPOCTh  Tejla  MOpH
HEPaBHOMEPHOM JIBH>KEHUH




VYckopenue.  PaBHOYCKOpEeHHOE — NPAMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 CoOoanoe magerue. OnblThl [anmies
PaBHOMepHOE nBHXKEHHE IO OKpY)HOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroTona

8.11 [IpuHIUI Cynepno3unuu CuiI

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHus: cuia TPEHMsI CKOJBXKEHMsS, cuia
' TPEHHUs IOKOS, IPYTUE BUBI TPEHUS

S 14 Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

%15 [Buxenne nnaHer Bokpyr Comnuma.  Ilepsas
. KOCMHU4ecKasi ckopocTb. HeBecoMocTh U meperpys3ku

S 16 PaBHOBecue MaTepuanbHOW TOYKH. AOCOJIIOTHO
. TBEPIOE TEIIO

817 PaBHOBecue TBEPAOro Tesa ¢ 3aKPEIIEHHOW OCHIO
. BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynbc Tena. U3menenne umnyibca. IMiynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE nBUXKEHME

8.21 Mexannyeckasi paboTa U MOIITHOCTh

82 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
. SHEPruu U paboTh

823 [loreHunanbHas »SHeprusi Tena, MOJHATOTO HaJ
. MIOBEPXHOCTBIO 3eMIIN

8.24 IToTeHnnanbHas SHEPTUs CXKATON NPY>KUHbI

395 Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
' SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbXEHUs Opycka
WIM JIBWDKCHUS IIapUKa 1O HAKIOHHOW IJIOCKOCTH.
Omnpenenenue ycKopeHus Tella Ipyu PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BpEMEHH IpHU
PaBHOYCKOPEHHOM  JBW)KCHMH  0€3  HadaJlbHOU
CKOPOCTH.

[TpoBepka THUIOTE3BI: €CIU IMPU PABHOYCKOPCHHOM
JIBUKEHUH 0e3 HayalbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHUTBI TPCHHUSI
CKOJIbKEHUST OT CHJIbI HOPMAJIbHOTO JIaBIICHUS.
Onpeneneane Kod(pPUIMEHTa TPEHUS CKOJIBKEHUS.
Omnpenenenue >XECTKOCTU MpYyXUHBL. OrmpenencHue
paboTBI CHUJIBI TPEHHS TIPU PABHOMEPHOM JIBIDKCHUU
TeJa Mo TOPU30HTAIBHON oBepXHOCTH. OnpeaeneHue
paboOTBI CHIIBI YNPYTrOCTH TPH TOABEME Tpy3a C
UCIIONIb30BAaHWEM HEMOABM)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoAc: MpPUINBLI U OTJIIUBEI,
JABMKCHUC IIJIAHCT ConneyHoH CUCTCMBbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHUIOMETP, JAaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBUKEHHUE. OcHOBHBIE
9.1 XapaKTepUCTUKU  KONeOaHWii: TMepHoJ, YacToTa,
aMILTUTY A
MaremaTuueckuidi W TOPYKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamenre  >HEpruM  OpU  KoJeOaTeIbHOM
JBUKEHUUT
93 3aryxatomue kojebanus. BeiHy)IeHHBIC KOJICOaHNUS.

Pe3onanc




94

Mexannueckue BoOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpononbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4ecKkue BOJIHbBI B TBEPJOM TeJ€, CECMUYECKUE

BOJIHBI

9.5

3ByK. ['/poMKOCTB U BbICOTa 3ByKa. OTpaxxeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

Ompenenenne 4acToThl W TepHoAa  KoJjeOaHMi
MaTeMaTU4YeCKOro MasTHHKA.

Ompenenenne 4acToThl W NepHoAa  KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoJa  KoJeOaHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IepHoJa  KoJeOaHH
NpY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [Ipomepka
HE3aBHCUMOCTH  Iepuojga  KojeGaHMi  rpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpyKUHBL.  VI3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

Pu3nYECKUE ABIECHUS B IPUPOJIE: BOCIPUATUE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI,

HyHaMH, 5X0

Texuuyeckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIB30BaHHEC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNIEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi mpupoaa csera. CKOpoCTh CBeTa.
' BonHoBBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWCTB HJIEKTPOMArHUTHBIX BOJH C

MOMOIIII0 MOOMIJIBHOTO Tene(oHa




11

dusnueckue SBICHHUS B NPUPOJE: OUOJIOTHMYECKOE
10.5 JNIEWCTBHE  BHJAMMOTO,  yJIbTPaHUOIETOBOTO |
PEHTIE€HOBCKOI'O U3JIy4eHUI
10.6 Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlydeBast monensb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETa
13 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KCHHsI CBETa
14 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTPaKEHHUE CBETA
11.5 Jlunza. Xon nydeit B tuH3e
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 I'maz xak omnThueckas cUCTeMa. bBIM30pyKocTh U
. JAIIbHO30PKOCTh
Paznoxenue Oesnoro cBera B crHekTp. OnbITHI
11.8 Heiorona.  CnokeHue  CIEKTpalbHBIX  LIBETOB.
Hucnepcus ceera
[TpakTyeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH  yria OTPa)KEHUS
CBETOBOTI'O Jy4a OT YyIJIa MaJeHUsl.
N3ydyeHne xapakTepUCTUK M300pa)keHHs MpeaMeTa
B IUIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCMMOCTH yrjla MPETOMIICHUS
11.9 CBETOBOI'O Jyya OT yIJja MaJeHus Ha TPaHULE «BO3AYX —

CTEKIION.
ITonyuyenue U300pakeHuH c IIOMOIIBIO
coOMparoIel TUH3HI.
Ornpenenenue dboxycHOTO paccTostHUS u
OTNTHYECKOMN CHIIBI COOMpAIOIIEH JTMH3HI.

OMnBITH MO PA3IOKEHUIO OETIOT0 CBETA B CHEKTP.




OnBITHI 110 BOCHPUATHIO LIBETA IPEIMETOB IPU UX

HAOJII0/IEHUU Yepe3 1[BETOBbIE (PUIIbTPHI

dusndeckue SIBICHUS B npupoac: 3aTMCHHUA ComnHna u

11.10 JlyHbl, 1IBeTA TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
™t TexHuueckue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA
121 OneiTel Pesepdopaa v muranerapHas MojAeNnb aToMa.
' Mogaens atoma bopa
122 Ucnyckanne u morjoimenne cBera aromMmoMm. KBaHTHI.
' JIuneliuaTeie CIEKTpPbI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMmma-u3TydeHHs
124 Crpoenue aromHoro sapa. HykioHHas wMoxens
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHbie ipeBpatienus. [lepuon nomypacmana
' aTOMHBIX SIAEp
126 S nepHble peaknu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YHCET
197 DHeprusi CBsI3M aTOMHBIX sfep. CBs3p Macchl U
12 ' SHEPTUH
18 Peaknuu cunTe3a u geneHus sgep. McrouHuku
' sHepruu CosHIA U 3BE3]
129 SnepHas osHepretuka. JlelcTBHE paguMOaKTHBHBIX
. W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HaGmroieHne CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
W3ITyYCHUSI.
12.10

HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHIIBI
0 TOPMO3HOMY TyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hpoHa

12.11

@usnueckue SBICHHUS B IMPUPOJAC: ECTECTBEHHBIN
pagMOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,

PagUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAJOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX M3JIy4CHHM Ha OpraHUu3M

YECJIOBCKA

Texuuueckue yCTpOiicTBa: CIEKTPOCKOTI,

WHJVBHyaJIbHBIA TO3UMETP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKM B  HAyYHOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUH NPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM UM TEXHOJOTHH, 00 3BOIIOLMHU
(GU3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (U3NYECKOH CYUIHOCTH SIBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3indyaTh SBJICHUS IO OIMCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHNX
JaHHOE (U3UUECKOE SIBICHHE; YMEHHME paclio3HaBaThb NPOSBICHHE
HU3YYCHHBIX (1)H31/I‘-I€CKI/IX SIBIICHUU B OKpYy»KaromeM MHPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Bnagenue ocHOBaMM MOHSATUHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX IS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeN, (pU3WUYECKHE SIBICHUS W

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (bHSquCKI/Ie BCIIMYHHBI

Bnanenne ocHOBaMHM METOAOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HAaOI0ACHNE (PU3NIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThl, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX M3MEPEHUH (QU3MUECKUX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CAaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUN;
CaMOCTOSITEJIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh  BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha H3Y4YEHHBIE CBOMCTBA
(bu3nuecKkux sBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENIN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PEIICHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONPEACISATh Ppa3MEPHOCTh

¢u3NYecKoil BETUUNHBI, ITOJYYEHHON MPU PEIICHUH 33/1a4H




YMeHHne XapakTepu3oBaTh MPUHIHUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUSI B OKpY)KaIOUIe cpejie; MOHUMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM UM TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHil; yMEHHE OLIEHUBATh I0CTOBEPHOCTh
MOJyYeHHON HMH(POpPMAallMM HAa OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUH HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(bu3MUeCKOro coepKaHMsl, CIIPAaBOYHbIE MaTepHalIbl, PECYPChl CETH
WntepHer; BnajgeHue 0a30BBIMH HaBBIKAMU  NpeoOpazoBaHMs
nH(popMalMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE W YCTHBIE COOOIICHHS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexanuueckoe JBHKeHuEe. MarepuanbHas Touka. (Cucrema orcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkEeHME. Cpennsis ckopocTs. Popmyiia ais
1.2 BBIUUCIICHUS CpellHel cKopocTh: Vv = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€Ja OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKCHHUSL:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKLIHMU CKOPOCTH, MPOEKLUHU
IepeMENIeHus, IyTH, KOOPAWHATBI IPU PABHOMEPHOM MNPSIMOJIUHEHHOM
JBUKECHUU
3aBUCUMOCTb KOOpPAMHATHI Tejla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHMUS:
2
Sl =vy #f+ay= ;
2
@opMybl Ui NPOCKLHUU IMEPEMELICHUS, MPOEKIUN CKOPOCTH M IPOEKLHH
YCKOPEHUS ITPH PABHOYCKOPEHHOM IPSIMOJINHEWHOM JIBUKEHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIUH IEepEMENICHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboxnnoe nanenue. opMyJibl, OMHUCHIBAIOIINE CBOOOIHOE MAICHHUE Teja 0
1.5 BEPTUKAIM (JBM)KEHUE Tejla BHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHHM JJS MPOEKIUH YCKOPEHUS,




1.6

1.7

MMpOCKOHUU CKOPOCTU H KOOPAWHATHI IIpU CBOGOI[HOM naacHuM TCjaa II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOocTU. Hampasnenue
CKOpPOCTH.

@dopmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 PajnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpCHHCE. HaHpaBJIeHI/Ie OCHTPOCTPEMHUTCIIBHOI'O

ycKopeHusi. @opmyJia 7151 BBIYUCICHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. [InoTHOCTH BemecTBa. CDOpMy.]'Ia AJIs1 BBIYUCIICHUSA ITIJIOTHOCTH:

_m
V

1.8

Cuia — BexktopHas ¢puszndeckas BenudrHa. CI0KeHUe CUl

1.9

1.10

SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BCKTOPa CUJIbI, ,Z[CﬁCTByIOH.ICfI

Ha TCJI0

1.11

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

1.12

TpeHI/Ie IOKOA U TPCHHUEC CKOJILIXKCHUS. CDOpMy.Ha JJId BBIYUCJIICHUA MOYJISA CUJIBL

TPECHUSA CKOJIBXKCHUSA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedopmaruu (3axox ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
114 dopmyna A BEIYUCICHUS CHIIBI TSHKECTH BOJM3W MOBepXHOCTH 3emun: F =
mg.
JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKasi BeIMYHHA.
1.15 D=mo
Nmnynse cucremsl Ten. M3Menenne umiyinbca. MMiynbe cusbl
3aKOH COXpaHEHUsI UMITyJIbCa 17151 3AMKHYTOM CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTnBHOE IBMKEHIE
Mexanundeckas padota. @opmyria aJisi BEIYUCICHUS paOOThI CUJIBI:
A=Fsoos0
MexaHndeckasi MOIITHOCTb:
1.17
v=4
I
Kunernueckas n noteHumanbHas sHeprus. Gopmysia 1is BBIYUCICHUS
118 KMHETUYECKOM SHEPIUu:




TeopeMa o0 kuHeTHUECKOU dHeprun. PopmyIa 1 BEIYMCICHUS
IIOTCHLIMAJIbHOW YHEPTUH TeJa, OIHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas SHEpIUs:

E=E;+E p
1.19 3aKOH COXpaHEHUsl MEXaHUYEeCKOM 3Heprun. @opMmyia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: £ = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbl. «30JI0TOE TTPABUIIO» MEXAHUKHU.
Pwruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIN O1oku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A&?&TIMHH
JlaBiienune TBEpIOTO TENA.
®opmya 17151 BBIYMCICHUS IaBJICHHS TBEPAOIO Tena:
_F
F= G
191 JaBnenue raza. ATMocdepHoe JaBieHuE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyra 7151 BEIYHCIICHHS TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+py,
1.22 3akoH [lackand. ['mapaBnuueckuii nmpecc
3akon Apxumena. dopmyna myis onpeneneHHs BBITAJIKUBAIOMIEH CHIIBI,
123 JICHCTBYIOILIEH HA TEJO, MTOIPYKEHHOE B )KUIAKOCTh HJIM Ias:

F_&m. =pgv




Ycaopue miapanus teia. [lnapanue CYZJO0B 1 BO3AYXOIIJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmyiia, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKM. [IpeBpaimienue sHepruu Inpu

K0J1e0aTeILHOM JIBIKEHUHT
3aryxaromue kojaebanus. BeinyxieHHbie konebanus. Pezonanc

MexaHuuecKHue BOJIHBI. HpOI[OJ'IBHLIe H IIOIICPCUYHBLIC BOJIHLI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBIL:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXHUMEAOBOM CHUIIbI; KECTKOCTH
NPYXUHBI, KOA(PUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTU JBUKEHHS OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs1 Opycka IMpH IBMKEHUU 1O HAKJIOHHON IIOCKOCTH; YacTOTHI M
nepuoja KojebaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJieOaHU MPY>KUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pbIYar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OIBHKHOTO
0J0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMH
YacTH TeJa U OT IJIOTHOCTH >KMJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopManuy NpyKUHbI; YCKOPEHUs OpycKa OT yTJia HaKJOHa HalpaBIIsIoLIeH;
neproja (4acToThbl) KoJieOaHUM HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKHUHBI,
UCCIIeIOBAaHNE HE3aBUCUMOCTH IMepHoa KojaeOaHUM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHSI ppluara

1.30

Dusuueckue s61EHUA 8 npupode: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B KMBOUM 1 HEKMBOU MPUPOJAE, ACUCTBUE CUIIbI TPEHUS B IPUPO/IE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONMHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhlUaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBleHUS Ha JKMBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKHN, PAKEThl, pbluar, MOABUXKHBIA U

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

13l cooOmIarmmecs cocybl, yCTPOHCTBO BOJONPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAacoc, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, )KUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmnueckue u amopdHbIe TEeTIa

27 JlBiwxkenne wyactull BeniecTBa. CBsA3b CKOPOCTH JIBUXKEHHS 4YacTUI[ C

' Temneparypoil. bpoyHoBckoe nBuxenue, tuddysus

23 CmaunBaHue U KalWUISIPHbIE SIBICHUS

24 TenioBoe pacuiupeHue u cxxarue

2.5 TemoBoe paBHOBeECHE

26 Buytpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPIUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3ITyUYEHUE
HarpeBanne wu oxmnaxzaenue ten. KoauuecTBo TemyioTsl. Y enbHas
TEMJIO0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPTUM B TEIUIOBBIX IPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IMPOLECCE
510 UCIapeHHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenbHas TemioTa

napooOpa3zoBanus: L = Q/m




2.11

BnaxnocTe BO3ayXa

2.12

[InaBnenue wu kpucraumsauusa. l3MeHeHHe BHYTPEHHEH OHEPIMM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA !

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

ToruMBa: ¢ = Q/m

2.14

[Ipunnuuns! padots! Temnosbix asurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

2.17

IIpaxmuueckue pabomul

I/I3MCpCHI/Ie YZ[GJIBHOﬁ TEILIOEMKOCTH METAJUIMYECKOTO mujiInHApa; KOJIN4YCCTBa
TCIUIOTHI, IMOJYUYCHHOTO BO,HOﬁ KOMHATHOMH TEMIICPATYPhL (bPIKCI/IpOBaHHOﬁ
MacCCbl, B KOTOPYIO OIIYHICH HaneTI)IfI OUIMHAP; KOJHUYCCTBA TCILIOTHI,
OTAAHHOT'O HArp€TbiM HUJIMHAPOM, IIOCJIC OIMMYyCKaHHA €ro B BOAY KOMHATHOMH
TCMIICPATYPHhI; OTHOCHUTEIBHOM BIIAXKHOCTHU BO31yXa, YIIGJH)HOI;'I TCIIJIOThI
IJ1aBJICHUA JIbJA. I/ICCHGHOBaHI/Ie HU3MCHCHUA TCEMIICPATYPbl BOABI IIPpU
PA3JIMYHBIX YCJIOBUAX; ABJICHUA TEeII000MeHa npu CMCIIMBAHUHA XOJ'IOI[HOfI n
l"OpH‘ICfI BOJBI; IpoHecCa UCIIAapCHUA

Qusuueckue a61eHUs 68 npupode. TOBEPXHOCTHOE HATSKEHUE M KallWIIISIPHbIE
SIBJIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Mpupoje, n3nydyenue ColHla, 3amep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUIPOMETPBI, ICUXPOMETpP, MapoBasi TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a AIeKTPUYECKUX 3apsiioB

32
33

34

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNEPIO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JleMCTBHE 3JIEKTPUYECKOTO TMOJsS Ha

JJIEKTpUYECKUe 3apAabl. [IpOBOOHUKY U TUAIEKTPUKH

3.6

ITocTosIHHBIN 251eKTpUUECKUi TOK. J{eficTBuUS nekTpruueckoro Toka. Cumia Toka.

Hanpsioxenue.




I=q/t, U=A4/4

BHCKTpI/I‘IeCKOG COIIPOTUBJICHHC. YIICJ'IBHOC SJICKTPHUYECKOC COIIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma a1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coefuHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeniaHHbIe COSTMHEHUS TPOBOJHUKOB
310 Pabota u motHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
319 OneiT DOpcrega. MarHuTtHOe Moji€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHAYKITUU
313 MarauTHOe T1I0JIe TOCTOSSHHOTO MAar"HuTa. B3anMoneHCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBME MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3mepenne  3MEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOILIEIO B IPOBOJHHUKE

(pe3ucropsbl, IaMIouKa), OT HANpsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCIMOCTH
COMPOTHUBIICHUS OT JUTMHBI TPOBOIHUKA, IIOIA/IA €r0 MONEPEUYHOTO CEUCHUS U

YACIBHOI'0 COIMPOTUBJICHUA.




[IpoBepka npaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIa Ui CHJIBl JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TIOJIST JIJ1s1 )KU3HU Ha 3eMie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmeéa: 3JIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJICKTPUUYECKOH SHEpPruu, SJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOTO TOKa,
Te€HEPATOpP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbie BoJHBL. [1Ikana 35ekTpoMarHuTHEIX BOJTH

3.20 JlyueBast monenb cBeta. [IpsimonuneitHoe pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKYCHOE paccTosiHUE JMH3bI. OnTHYeckas cuia

. nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomul

N3mepenue onTuueckoi cuiibl cCOOMparolien JIMH3bI; POKYCHOTO pacCTOSHUS
coOuparoliet TUH3bI (TI0 CBOHCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOrjJa TpeIMeT pacrloJioKeH B JBOMHOM (GoOKyce), MoKazaTess MPeoMIICHUS

3.26 | crexna.

UccnenoBanue CBOWCTBA HM300pa)K€HUs, TIOJYYEHHOTO C TIOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TIPEJIOMJIEHUs CBETOBOTO JIy4da OT yIJIa TAJeHUs Ha TPaHUIIS
«BO3/yX — CTEKJIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenust ComnHua u JlyHBI, 1BeTa Ten,
. ONTUYECKHUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKH, TIepHUCKoM, ¢doToanmapar, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA




PaguoaktuBHOCTE. ANba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuro anbda-yactun. [lnanerapHas Mopeib

' aTroma

4.3 CocraB aromHoro szpa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siAEp

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MacCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaJMOAKTUBHBIA (HOH,

4.6 KOCMHYECKHE JIy4YH, PaJMOAaKTUBHOE HW3IyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JICMCTBUE PAJIMOAKTHBHBIX U3TYYCHUN Ha OPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

dwusznka: 7-i kiacc: 6a30BbIN ypOBEHb: yU€OHUK; 3-¢ N3IaHNE, TIepepadOTaHHOE
[lepoimkun M.M., UBanoB A.W. AkmnuonepHoe oOmectBo «M3marenbcTBo
«IIpocsemenne»

®dwusznka: 8-i kitacc: 6a30BbIN ypOBEHb: yUeOHUK; 3-¢ U3IaHNE, TIEpepaOOTaHHOE
[leppimikun .M., MBanoB A.U. AxkumonepHoe o6miectBo «M3marenscTBo
«IIpocsemienue»

®duszuka: 9-i1 kitacc: 6a30BbIi ypOBEHb: yUeOHUK; 3-€ U3/1aHNe, IepepadOTaHHOE
[leppimikua U.M., I'yraux E.M., UBanoB A.U. u ap. AxkunoHepHoe oOIeCTBO
«3narenbctBO «IIpocBemieHne

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

KoHTposibHbBIE 1 caMOCTOSATEIbHBIE PA0OTHI MO (PHU3UKE. 7 Kacc K yUeOHUKY
[Tepeimkuna A.B., I'pomueoit O.1.

KoHTposnbHbIE 1 caMocTOsATeIbHBIE pa0OTHI IO PHU3MKeE. 8 Klacc K y4eOHUKY
[Teppimkuna A.B. - I'pomuesoit O.1.

KoHTpoJsibHBIE U caMOCTOSATENbHBIE PA0OTHI MO (pH3MKe. 9 KIacc K yueOHUKY
Ileppimknuna A.B., I'yrauk E.M. - I'pomuesoii O.U.

TecTsl o pusnke. 7 kinace kK yueOHuky Ilepeimkuna A.B. «®uzuka. 7 ki.» —
YeboTapena A.B.

Tectsl o pusnke. 8 kiacc k yueOnuky Ilepeimkuna A.B. «®uzuka. 8 ki.» —
YeboTapera A.B.

Tectrl mo dusnke. 9 kiacce k yueonuky I[lepeimkuna A.B., 'ytauk E.IM. —
I'pomuesa O.U.

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://www.yaklass.ru/p/fizika
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