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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHusl yueOHOTo npeameTa « Du3uKay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTraHaBIMBaET pacupeiesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsi.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU paboyelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XWUMHEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTUHY MHPa,
NpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0CO0Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIaJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJBb30BATH HAYYHBIC J0KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpeNesieHbl B KOHIEMIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusax Poccuiickoit  @enepanuu, peaau3yONIIUX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpETEHUE HHTEpeca M CTPEeMJICHHS OOydYalolUXCi K HaydYHOMY
HU3YUYCHHUIO TIPUPOJBI, PA3BUTHE HMX MHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (HOPMHUPOBAHHE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
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  Oyayuien
poeCCUOHAIIBHON JISITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JTagbHEHUIIIeMy OOyUYEHHIO B 3TOM HaMpaBJICHUU.

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

NpuoOOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM ITOJTYICHHBIX 3HAHHIA;

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

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

OCBOCHHE TPUEMOB paboOThl ¢ WH(popMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

3HAKOMCTBO €O cdepamu MpoPeCcCHOHATLHON IeATeTLHOCTH, CBI3aHHBIMA
C (u3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO11ee ynCIoO YacoB, pEeKOMEH0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMmMe mo (pu3HKe mepeyeHb JabopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYaJIbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHnit MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrve ecTecTBEHHbIE HAyKW H3Y4YalOT MPUPOAY.
EcrecTBeHHOHAYy4HBI METOJ TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C TOMOIIIBIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenune o0bEMa )XKUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue TeMmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

IlepBoHava/ibHbIE CBEJACHUS 0 CTPOEHUM BelleCcTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBRA.

JBr>kenne yacTul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumomeicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJKOCTEH M TBEPJIbIX
(kpucTamnmyeckux) Tesl. B3auMocCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauyuu.

1. HabmroneHnue 6poyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysum.



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.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPM HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder myTu u
BPEMEHU JBUKEHUS.
SlBnenve wmHepnuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IWHULE
0o0BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTr. Crila TsKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHH4eCKOro JBUKEHHUS Tejla.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBjaeHUs WHEPLMH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TET.
6. CIl0XEeHue CUJI, HAallPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HaKJIOHHOM TTIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, )KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue 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 MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIecTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHHUE TeN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEeUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKUJIKOCTh YACTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIrHUsl.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBWiIa pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. KosdduumeHnt momesHoro nedcTBus (mgaiee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpPruu:
TeIuIonepesaya 1%} COBEpILIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlnaBnenune u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUSL.

BnaxnHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKCHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnid cMaurBaHUs U KalMWUISIPHBIX 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 coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUST BHYTpPEHHEH OJHEpPruu Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAUTMUYECKUM LIHJTUHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHON TEIUIOTHI TIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKUX 3apsafoB. B3aumonenctsue
3apsOKEHHBIX Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYNEPHO3ULIMU EKTPUIECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbHOE  COECIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DIekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHU TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepeHnne CHibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3eKTpUIECKOro HapsHKEHUST BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJIeHUs IIOJII0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYyKLIWU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIONECHUIO HJICKTPU3AIMK  Tel MHAYKIUMEH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune u peryJnpoBaHue HANPSIKEHUSI.

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

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUM TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPH MApaJJIEIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
Oo0BeMHEHUY U Pa3/ICIICHUN.

HccnenoBanue NeMCTBUS SEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJCHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmNpaBJCHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJl anmekTpoaBUraTeibHOl yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW WHJIIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHHOe JBrkeHue. (CBoOomHOE
najenue. OnbiThel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon u vacrtora oOpamieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTroHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMmocTh 1 nieperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOCOMIOTHO TBEPAOE Teyno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyisbea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEepruu U padoThl. [loTeHInanbHas YHeprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HalnrogeHune MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TIyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenune aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKUX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOHuHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejla W JCHCTBYIOIIEH Ha HETo
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITysabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
Habnronenune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHKSHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JIBHUKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbKECHHUS.

OrnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
MCITOJIb30BAHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTtemMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUM MPH KOJIeOAaTETbHOM JIBHIKEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosibHblE M
IONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOoCTpaHEHUS.
MexaHndecKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroienne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoabHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOIeOaHWi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUI MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI.

DONEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBoiiCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

o v oA W



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxxenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcrmonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B usmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. Croxkenwue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xon myyeil B cobuparomieil JnH3e.

XO0J 1y4Yer B pacCeUBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXEHHUsI CBETOBOTIO Jiyya OT yrja
naJeHUsl.

2. W3ydenue xapakTepUCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yIJIa
NaJICHNS HA TPAHULIE «BO3yX—CTEKIION.



4. TlomydeHne n300pakeHHI C MOMOILBIO COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DUIIBTPBHI.

KBaHTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NoriomeHne cBera aroMoM. KBaHThl. JInHeuaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-usnyueHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoapens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespateHus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrHekTpbl U3TYyYEHHS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HaGmronenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka HOHU3UPYIOMINX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HMccnepoBanue TpPEKOB: MU3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH JJI CUCTEMAaTHU3aluu
U 0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke I 0O0yyaromuxcs,
BBIOPABIINX ITOT YUCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pEe3yJabTaTOB  OOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
SBJICHWSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWS, pemaTrh 3a7add, B TOM YHCIIEC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOIIWECsS BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSITH
dusznyecKre SBICHUS B OKPY KAIOIIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
quCIIe JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYECHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HapUMep, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3IMUHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 000O0IIaroero xapakrepa. Moaysb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOI'O OOIIEro 00Opa3oBaHuUsl.



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

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

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

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYpBHI,

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpeca K MCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpY/IOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOEr0 IpaBa Ha
OLIMOKY M TAKOI'O € Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YacTHE€ B PELICHUM IPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMA Ha NPUMEHEHUE (PU3NYECKUX 3HAHWW I pELICHUs 3a7ad B
00JIaCTH OKpY’KAIOWIEW Cpenbl, IJIaHUPOBAHMS IOCTYIKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTUYECKUX MpoOJIeM M IMyTed X

pelieHus;

e 8) agmanTanmuuM K HU3MEHSIIOIMIMMCS YCJOBHSAIM COLMAJIBbHOW W NMPHUPOTHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BBINOJHEHUU UCCICAOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHX;

e - TIOBBIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKalOUIYyIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOCHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
o01mero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISABIATh M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIMU, OCHOBAHUSA AJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITHh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PUINIECCKUX
SIBJICHWIA W TIPOIIECCOB, JIEJaTh BHIBOJBI C MCIIOIB30BAHUEM JCTYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (uinueckoit
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALMM WM JIAHHBIX C Y4YETOM MpPEHJIOKEHHOW Yy4eOHOU
(bU3UYIECKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJbHYI0 (GOpMY TMpPEICTaBICHUS
uHQOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

B X0Jie OOCYXJeHUsl y4eOHOro marepuana, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKAAEMON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyd U TOJJCp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
JUasiora, OOHapyKUBaTh PA3IUIME U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE pPELIEHUS B TpyMIe, NPUHATHE pelleHUM
rpyImmoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3a7a4ul WIIH
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUN;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS])  pe3yJbTaToB
JeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MUecKOoro UMCCIeJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPABO HA OIMMOKY NpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaCKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (Iuddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aHMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaaya [OaBJiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHMYECKON SHEpPruu) Mo ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3YS
dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IIJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIAa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOro Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU OMKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3YeMBIX  BEIWYUH, UX
0003HAUYEHUA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIH,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHMMH BEJIMYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM [JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 12
JOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaU3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3ivyaTb W HHTEPIPETUPOBATH
MOJIyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMUS,
3aMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tena,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(QPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BETMUUHBI OT
JIPYrol ¢ HCMOJIb30BAHUEM TMPAMBIX HM3MEpPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pa0OTKH MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTarhl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHS (PU3MYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMACHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIMECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM HAa WX OmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QPU3MYECKOTO COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONIEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEJIOBaHUN, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIleparypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOIHOCTD, KOHBEKIIHUS, U3JIy4YeHHUe),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (U3WYECKUX  SIBICHUU B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBICHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uiznydeHue CoJiHIIA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, PO MAarHUTHOTO TMOJISA JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PHU ATOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHyTPECHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, YJieJIbHAs TEIUIOEMKOCTh BEIECTBA, VYJEdbHAsg TEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, YIedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAsl BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAaKTOBATH
(Gu3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
buznyecKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCMOJIB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
yCIOBUS 3aauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsi €€ peleHus, NPOBOAUTh PACUETHl M CpPABHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3YysI OMHCAHHUE HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

INPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
(bu3znyecKux CBOWCTB TeN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa M3Tydaromen (MOrJIOoMaronieil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IJIoIAa €€ IOBEPXHOCTH, DJJEKTPHU3alus TEI W B3aWUMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalIU3alMsl MArHUTHBIX IIOJIE€HM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OIbITa U (DOPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHHMK, OT HANOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TOCIEHOBATENIBHOIO M IApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTHh KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpPaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIeysl MPEIJIOAKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK DIIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOJUTHh  MOpUMEPHl  (HAXOAUTh  HMHPOPMALMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 0€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3HUUECKOTO COJICpKAHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJIHEHUH YUE€OHBIX 3aJJaHUN HAayYHO-TIOMYJIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, COPABOYHBIE MaTepHUalbl,
pecypcsl cet MIHTepHET, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHCIE MNYyOJIMYHO TMPEACTABIATH PE3YyJIbTaThl
MPOCKTHOW WJIUM UCCIEAOBATEIBLCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYINICHUE MPE3ECHTALINEH;

IPU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMHU, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJEICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIbLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(Pa3BYyK M YIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M MOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPIETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIB)KEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JIBU)KEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy’XarolieM Mupe (B TOM uuciae (QU3NYECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOIOrMYEcKOe ACUCTBUE BUIUMOTO,
yabTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
pPaJAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYECHUH Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpuU
HEPaBHOMEPHOM JIBHDKCHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJE€HUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYECKash >SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMIICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W EIUHUIIBI (U3HUYECKUX BEITUYMH, HAXOIUTHb (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH 'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOWCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarty pacu€THble 3a7aud (OmupamIuecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBaTh KPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HaueHus (u3nuecKkon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH MOMOIIU
($u3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, U3YYCHHE CBOWCTB M300paKCHHs B
IUTOCKOM 3epKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOUHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyJIHMPOBAThH BHIBOJII,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparomeii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT yIia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cujla CcOoOMparolell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY WU
BBITIOJHATh M3MEPEHHS, CIEIYs MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUUHbIE€ PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOLIEH cpeje;

OCYIIECTBJIATh, TMOUCK WHpOpMamu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh



IyTH ONPEAEIICHNs TOCTOBEPHOCTH MOJyYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXM aHMsl, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
UHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEATEeIbBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIB30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4ETOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 IpUpoJe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOu3nvecKre BETNYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcrecTBeHHOHAYUYHBII METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Pa3nes 2. IlleppoHavyabHbIe CBeIeHUS] O CTPOEHHH BellecTBa
2.1 Crpoenue BeniecTa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 a A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszueny 5
Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKECHUE 3 https://m.edsoo.ru/SFPMEBWOK
32 WNueprus, macca, TUIOTHOCTh https://m.edsoo.ru/GXPU4MT5P
33 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apyienue. [lepegava naBneHust TBEPABIMU
4.1 A peAatiaa pA 3 https://m.edso0.ru/X0DW367P2

TCJ1aMH, XUJAKOCTAMHU U ra3daMu




4.2

HaBJ’ICHI/IC KHNIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATMocdepHOe aBIcHHE 6 https://m.edsoo.ru/T7134SXNO
en e
4.4 A HCTBITI, PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OY 8NK
MOrpyXEHHOE B HUX TEJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTB. JHeprus
5.1 PabGora 1 MomHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.edsoo.ru/504NQXKX9
53 MexaHn4deckast SHEPTUS 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KVIACC

KoanuecTBo yacoB
HanmeHoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Ne n/n Kontpoabnsie IlpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Pa3pen 1. TenioBblie IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
C) .3
2.1 fleKTpireciie 3ap;im)l APADKCHHEIC 7 1 https://m.eds00.ru/R4QORCTQ4
TeJla U UX B3aUMOJICICTBUE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 DneKTpoMarHuTHasi UHIYKIUs 4 https://m.edsoo.ru/7QOD8EL15
Hroro nio pazgeny 37
PesepBHOE Bpems 3 ‘ ‘
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpOHHbIe (LM (pOoBbIE)

Ne n/n Kontpoabnsie IlpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3zpen 1. Mexann4deckue siBJICHHUSA
MexaHn4eckoe ABMKEHHE U CIIOCOOBI €T0
1.1 A 10 1 https://m.edso0.ru/CEOGHRGTL
OITHCaHHUS
1.2 BsaumonetictBue Ten 20 1 2 https://m.edso0o0.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznen 2. MexaHn4yeckHe KoJ1e0aHusI H BOJHBI
2.1 ‘ Mexannueckue KoeOaHus 7 ‘ 1 ‘ https://m.eds00.ru/S5VIGSAI3
2.2 ‘ MexaHuueckre BOJIHBI. 3BYK 1 ‘ ‘ https://m.edsoo.ru/DHIJGS8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SHCKTpOMaFHI/ITHOC OJIC U

3.1 6 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro nio pazgeny 6
Pa3nea 4. CBeToBbIe SIBJICHHUS
4.1 3aK0HBI paCIIpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3INMK2M
4.2 JIun3pl 1 onTHYeCcKUE TPUOOPHI 1 https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP https://m.edsoo.ru/2ZSAHODTO
Uroro no pazgeny 15




Pa3pen 5. KBaHTOBLIE SIBJICHUSA

)51
5.1 CTYCKAIHE H [OTIOMEHHe Coeta 4 hitps://m.edsoo.r/BK SE4AQQS8
aTOMOM
5.2 Crpoenue aTOMHOrO siApa https://m.edsoo.ru/U3WX2R6IB
53 SlnepHblie peakuuu https://m.edsoo.ru/ TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. IloBTopuTe1bHO-000011IaI0IIUI MOAYIb
I1 600
6.1 OBTOPCHILE H ODODIICHHE COACPAATI 9 https://m.edsoo.ru/JKQXVIEBE
Kypca ¢u3uku 3a 7-9 xmacc
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoje. SABieHus
npupoabl. Duznueckue ABICHUS

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/35YPBIW5K

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBbIC,
3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/I116U53L6H

duznyeckre BETUIUHBI U UX HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAYKH U3y4aloT MPUPOLY.

ECTeCTBeHHOHay‘-IHI)II\/'I MCETO/J ITO3HAHMA.

Onucanne GpU3NIECKUX SBICHUIM C
IIOMOIIBIO MOJIEIIENH

VYpok-uccnenosanue "lIIposepka
TUIOTE3bI: JAJTbHOCTD NOJIETA IIapHKa,
IIyIEHHOTO TOPU30HTAJIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BELIECTBA

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

https://m.edsoo.ru/VOGCNEIMP

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

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

https://m.edsoo.ru/F5SPU40LYR




JIBrO>KeHUE YaCTHUII BEIICCTBA

Ypok-uccinenoanue «OMNbITHI 11O

https://m.edsoo.ru/HQ31SN1F3

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS https://m.edsoo0.ru/FT87UNTLS
ra3oB»

10 ArperatHble COCTOSIHUS BEIIECTBA https://m.edsoo.ru/STRDWACXM
B3anmocBs3b Mex 1y cBOKWCTBaMHU
BEILIECTB B Pa3HbIX arperaTHbIX

11 COCTOSIHUSIX U UX aTOMHOMOJIECKYJISIPHBIM https://m.edsoo.ru/AWM1DBI48
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

12 Mexanuyeckoe aABuxeHue. PaBHoMepHoe https://m.odsoo.r/3W6CCIHBI
Y HEPaBHOMEPHOE JIBUKEHUE

13 Cxopoctb. Equnuiisr ckopoctu https://m.eds00.ru/29GPTJAKL

14 Pacuer nmyTu ¥ BpeMeHM IBH>)KEHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuusd. 3akoH uHEpIUH.

15 B3aumopencTue Ten Kak npuyMHa https://m.edsoo.ru/KX5510IBX
WU3MEHEHUS CKOPOCTH JIBUIKEHHS Tell
[TnotHOCTH BemecTBa. Pacuer macchr

16 https://m.edso0.ru/0S71X3DPS
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Ha60paT0pHa;.1' pabora «Onpezerere https://m.edsoo.ru/OH22PX7CX
MJIOTHOCTH TBEPJIOTO TEJIa»

18 Pemernite fa,uaq no Teme "TliotHocTh https://m.eds00.ru/SODYVYG49
BEILIECTBA
Cuita Kak XapakTepHUCTHKA

19 B3aumoeiicTBus Ten. Cuina ynpyrocT. https://m.edsoo.ru/NV56FY1G2
3akoH ['yka

20 JlaGopatopras pabora «Hsyuene https://m.edsoo.ru/PXXW6DHXE

3aBUCHUMOCTH pacTshKeHUs (AepopMariim)




IIPY>XHHBI OT HpHJ’IO)KCHHOfI CHJIBI»

21 SIsnenne tarorenus. Cuiaa TIKECTH https://m.edsoo.ru/OCWIXFNQE
CBs3b MEXKy CUJION TSXKECTH U MacCou

22 Tena. Bec Tena. Pemrenue 3amay mo reme https://m.edsoo.ru/SPZHPV1Y]J
"Cuna Tsoxect"
Cuiia TsKeCcTH Ha TUX [JIaHETAaX.

23 APy https://m.edsoo.ru/IM2DOKYLI
dusnyecKkue XapakKTepUCTUKH TUTAHET

24 N3mepenue cun. Jlunamomerp https://m.edsoo.rw/ITIZGKCKH

25 Bec Ttena. HeBecoMmocTh https://m.edsoo.ru/UAOISQ8RE
CrnoskeHue AByX CHUJI, HaIIpaBJIEHHBIX 11O

26 . s 2] up https://m.edsoo.ru/L6SNUZVZS
0JIHOI mpsiMoii. PaBHOEHCTBYIOIIAS CHIT
Pemenne 3amau mo reme

27 " . 8 " https://m.edsoo.ru/MKPXDZNX5

PaBHOelicTBYIOIIAs CHIT

Tpenue CKONbXKEHUS U TPEHUE TOKOS.

28 p p https://m.edsoo.ru/TA1EOSMMH
Tpenue B npUpo/ie U TEXHUKE
Jlaboparopnast pabora «M3yuenue
3aBHCHUMOCTH CHJIBI TPEHUS CKOIBXKEHUS

29 p https://m.edsoo.ru/TAQP4B30A
OT CHJIBI IaBIICHUS U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEN»
Pemenne 3amau Ha onpeieacHAe

30 . g . et https://m.edsoo.ru/5YY23XXSD
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenne 3ama4d o remam: «Bec Tenay,

31 «I"padrueckoe n300paKeHUE CHITY, https://m.eds00.ru/TOV639RZF
«Cuiibl», «PaBHOJIEUCTBYIOIIAS] CHID)
KonTponbHas pabota mo Temam:
«MexaHn4yecKkoe ABHKeHHe», «Macca,

32 g https://m.edsoo.ru/PAROSWE4D

IJIOTHOCTBHY, «Bec Tenay, «I'padudeckoe
n3o0pakeHue crny, «CUIbDy




JHanenue. CriocoObl yMEHBIIICHUS U

33 https://m.edsoo.ru/25TVMI1FDL

YBEIUYCHUS JaBICHUS
aBJIEHUE ra3a. 3aBUCUMOCTh JaBJIEHUS

34 A . s https://m.eds00.1ru/544YMX9WR
rasa oT 00bEma, TeMIepaTypsbl
Ilepenaua maBieHust TBEPABIMU TEIAMHU,

35 pesania A PA https:/m.eds00.r/CGSPOSNWO
KUIKOCTSIMH U razamu. 3akoH [lackains

aBJIEHUE B JKUJIKOCTH U rase

36 A U'H ’ https://m.edsoo.ru/K7T1219UC
BBI3BAHHOE JEHCTBUEM CHUJIBI TSIKECTH
Pemienne 3agay mo reme «JlaBnenue B

37 A A https://m.edsoo.ru/UHHC5RB6W
JKHIKOCTH U rase. 3axkoH Ilackais»

38 Coobmaromuecst cocyabl https://m.edsoo.ru/7JHDBMDHR?2

39 I'mapaBnnueckuit mpecc https://m.edsoo.ru/67X2LF396
Manowmetpsl. [TopmHeBoi JKUIKOCTHBIN

40 pEL 220P A https://m.eds00.ru/5G846G718
Hacoc
Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHHS BO3YIITHOM 000JIOUKHU

41 yit ny https://m.edsoo.ru/DRQ6ZPW 1M
3emin. 3aBUCUMOCTb aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HAJl yPOBHEM MOPS

42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edsoo.ru/PYRNEDISY
H3mepenne atmochepHOTro JaBICHUS.

43 p Gbep A https://m.edso0.ru/2183TIPD4
OmnsiT Toppuuennu
3aBUCUMOCTEL aTMOCGHEPHOT0 JaBICHUS

44 (bep a https://m.edsoo.ru/YWIJFWMZIJ
OT BBICOTHI HaJl ypPOBHEM MOPSI
bapomeTtp-anepoua. ArmochepHoe

45 P P pOuA Pep https://m.edsoo.ru/ WBNXTP7GR
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX
Pemenue 3anau mo teme "AtmocdepHoe

46 " 8 Gep https://m.edsoo.ru/YWVWLS5TALI
JIaBJICHHE

47 JlelicTBue ®UIKOCTH U ra3a HA https://m.edsoo.ru/SMGIFR466




48

MOTPY>KEHHOE B HUX TeJI0. ApXuMea0Ba
cuiia

JlabopaTopHas pabora «OnpeneneHue

BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOIIEH
Ha TeJ0, MOTPY>KEHHOE B JKUIKOCThH)

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

49

Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca Tella
B BOJIC OT 00bEMA MOTPYIKCHHOW B
YKHUKOCTh YaCTH TEJIay

https://m.edsoo.ru/OUOBGKKSW

50

51

52

53

IlnaBanue Texn

JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKU U OIIPEJICIICHNE
e€ rpy3onoabéMHOCTH"

Pemenwue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue», «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanudeckas pabora

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

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

54

55

MoiHocTh. EAUHUIEI MOIIHOCTH
VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBAEMON IPU MOIBEME 10
JjectHUIe"

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

https://m.edsoo.ru/GDB065558

56

[Ipoctele MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peiuare

https://m.edsoo.ru/8YRUOUGS?2

57

KonrtponsHas pabora no teme
«/laBieHue TBepABIX TeN, KUAKOCTEN U
ra3oB» / Becepoccuiickas npoepouHas
paborta

https://m.edsoo0.ru/DWLOWQXQZ




58

59

60

PeseprHbIit ypok. Pabota ¢ TekcTamu mo
Teme «/laBnenue TBEPABIX TeEN,
XKUJKOCTEH U ra3oBy» / Becepoccuiickast
poBepoyHas pabora

Prbruaru B TexHuke, ObITY U IPUPO/IE.
JlaGoparopHas padorta «ccnenoBanue
YCJIOBHUI paBHOBECHS pblyara

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHUSI pblUaray

0.5

https://m.edsoo.ru/RFCSYB9F&

https://m.edsoo.ru/KR7VOIXUT

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

61

KoaddurnmenT mone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HaknoHHOM
TUTOCKOCTHY

0.5

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

62

63

64

Pemrenne 3agau o reme "Pabora,
mMomtHocTh, KIT/1"

Mexanuueckas sHeprusi. Kunernueckas
Y TIOTEHIMaTbHAs SHEePTUs

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/VF5XBQLVS

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

https://m.edso00.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE OIpeIeTICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIMAJIbHON SHEPTHH NPU
CKaThIBaHWM TeJja 110 HAKIIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

67

KonTponbnas pabora no teme «Paborta u
MOIITHOCTh. DHEPTHUSD

PesepBHbIit ypok. Paborta ¢ TekcTamu 1o

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJIPGGSA3




68

TeMe "MexaHnueckoe IBimxeHue"

PesepBHeIit ypok. Pabora ¢ Tekcramu 1o
teme "Pabota. MontHoCTh. DHEprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68
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8 KVIACC

KoaudecTBO 4acoB

Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-

1 KMHETUYECKON TEOPUU U UX ONBITHHIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1 https://m.edsoo.ru/OMIN4E3EH
Mogenu TBEPIOro, JKUAKOTO U

3 & PAOTO, JKuH . 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSHUH BEIIeCTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUJKOTO U Ta3000pa3HOr0 COCTOSTHUI

4 A p . 1 https://m.edsoo.ru/DJYTZQHS3
BEILECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

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

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

7 TennoBoe pacIIMpEeHHE U CKATUE 1 https://m.edsoo.ru/I3N3OKS8L
Temneparypa. CBsi3b TEeMIEpaTypsl CO

8 patyp patyp 1 https://m.edsoo.ru/5XSV6F15B
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHUII
Buytpennsist sueprus. CriocoObl

9 TP P . 1 https://m.edsoo.ru/BBVCIIMH6
M3MEHEHUs1 BHYTPEHHEHN SHEpruun

10 Buas! Ternonepenaun 1 https://m.edsoo.ru/WF4J3070P

11

VYpoxk-koupepennus "[Ipaktuueckoe
WCTIOJIb30BAHHE TEIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW




12

13

KonnuectBo TeIioTel. Y aenbpHas
TEIUIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH U TEIJIOBOE pPaBHOBECHUEC

https://m.edsoo0.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQIJE

14

JlaboparopHnas pabota "Hccienoanue
SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

https://m.edsoo.ru/FR2ZN6NSGV

15

16

17

Pacuer konnuecTBa TEIIOTHI,
HE0O0XO0JUMOT0 ISl HArpeBaHU Tela U
BBIJICJIIEMOTO UM TIPH OXJIQKICHUH

JlaboparopHas pabota "Onpenenenue
YAEJIbHOU TEIJI0OEMKOCTH BenlecTBa'
OHeprus TomuBa. Y ieiabHasi TerjaoTa
CropaHus

https://m.edsoo.ru/JSMRA1APW

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

https://m.edsoo.ru/683AIXYWS8

18

19

20

[InmaBnenue n oTBEpAEBaHUE
KPUCTAIIMYECKUX TeJl. Y IeibHast
TEIUI0TA TJIaBJICHUS

JlaGopatopHas pabota "OnpezneneHue
yZeIbHOM TEIUIOTHI IJIaBJIeHus Jbaa"

[Tapoo6pazoBaHue 1 KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y nennHas Temiora
napooOpa3oBaHUs U KOH/ICHCAIIUH.
3aBUCHMOCTH TEMITEPATyPhl KUTICHHS OT
aTMoc(hepHOTro JaBIeHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxHnocts Bo3nyxa. Jlaboparopnas
pabora "Onpezaenenne OTHOCUTEITHHOU
BIIQYKHOCTH BO3yxa"

0.5

https://m.edsoo.ru/7KP37W0J1




23

24

Pemenue 3amau Ha onpeaencHue
BJIQKHOCTH BO3/yXa

[TpunHIMIIBI paOOTHI TEIIJIOBBIX

nsurateneit. [lapoBas TypOuna.
JlBurarenb BHYTPEHHETO CrOpaHus

https://m.edsoo.ru/N4XJEXGAL

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

25

KII/I TerutoBoro nBurarens. TerioBbie
JIBUTATENIH U 3aIIATA OKPYKAOLIEH
cpenbl

https://m.edsoo.ru/UJA3IDRDOH

26

27

28

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHCPIHUU B TCIJIOBBIX ITpOLCCCax

[ToaroToBKa K KOHTPOJIBHOMN pabOTE MO
teMme "TemnoBele aBaeHus. MsMenenue
arperaTHbIX COCTOSIHHUI BemiecTa"
KoHTpoinbHas pabora 1o Teme
"TermnoBble sBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BemiecTa"

https://m.edsoo.ru/B1IKX6RPQ9

https://m.eds00.ru/9AQ53CC7C

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

29

DnekTpuzanus Tei. J[Ba pona
IIEKTPUICCKUX 3aPsIOB

https://m.edso00.ru/9E§SKDOMD

30

31

Ypok-uccienoBanue "OneKkTpusanus Tel

MHAYKIHMEW U IPU CONPUKOCHOBEHUN"

B3aumonelicTBue 3apsKEHHBIX TEIL.
3akoH Kysnona

0.5

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

https://m.edsoo.ru/LIJCQZZS9

32

Onexrpudeckoe nojue. HampspkeHHOCTS
anexkTpudeckoro noss. [IpuHnmn
CYNEPIIO3ULUH JIEKTPUUECKUX MTOJIEH

https://m.edsoo0.ru/N79CZGZ1]J

33

34

Hocwurenu 35eKTpuvecKux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHne aToma

[IpoBOgHMKYN M THUANEKTPUKH. 3aKOH

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB




35

COXpPAHCHUS DJICKTPUUCCKOTI'O 3apsaaa

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB
JJICKTPUYECKUX 3apAI0B

https://m.edsoo.ru/SXWWOSWJ5

36

37

38

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBanus. MictouHnku
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccnenosanue "Jleiicteue
3JICKTPUYECKOTO TTOJISI HA MPOBOJHUKHU U
JIADTICKTPUKH"

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

40

41

DIIEKTPUUYECKHUI TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DneKTpuyueckas 1enb U e€ COCTaBHbIE
4acTu
Cuna toka. JlabopatopHas pabota

"N3mepeHue u peryJnpoBaHUE CHIIbI
TOoKA"

0.5

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

42

DneKTpUYecKoe HamnpsKeHUe.
Bonstmerp. JTaboparopHas padota
"N3MepeHue U peryJIupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

44

45

ConpoTHBIeHUE MPOBOAHUKA. Y IEIBHOE
COTPOTHBIICHUE BEIIECTBA

JlaGopatopHas paboTa "3aBUCUMOCTb
AIIEKTPUUYECKOTO COMTPOTHBIICHUS
MIPOBOJTHHUKA OT €T0 JUTHHBI, IJTOIIA I
MOTEPEYHOro CeueHus: U Marepuana”

3aBHCHMOCTb CHJIbI TOKA OT HaMps>KCHUA.

0.5

https://m.edsoo.ru/ESUOSPC4G

https://m.edso0.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q




46

3akon Oma 15 yyacTka Lenu

JlaboparopHnas pabota "Hccienoanue
3aBHCUMOCTH CHUJIBI TOKA, UYILIErO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa
Y HanpspKeHUs Ha pe3ucrope”

0.5

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenbpHOE U napaujiCJIbHOC
COCAMHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/HJ990Q3493

48

49

50

51

JlaGopaTtopnast padota "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN IIPU
MOCIICI0BATEIIHHOM COCITUHEHUH JIBYX
pe3uctopos"

JlaGopaTtopHnas padora "IIpoBepka
MIpaBWJIA JJIs1 CHITBI TOKA TIPH

NapajuleJIbHOM COEIMHEHUU PE3UCTOPOB"

Pemenue 3amgau Ha IMPUMCHCHHEC 3aKOHA
Owma AJId pa3]IM9YHOr0 COCAUHCHUS
IMPOBOAHUKOB

PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenua

0.5

https://m.eds00.ru/VQ3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

https://m.edso00.ru/40AIXYN3H

52

53

54

JlaGopaTtopHast pabota "Onpeznenenue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

DJeKTpuYecKue eny U MoTpeduTenn
AIEKTPUYECKON SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

IIocTosiHHEIE MAarHuThbl, UX
B3aUMOJCHCTBHUE

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XIL.M

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenoanue "M3ydenue nonei

https://m.edsoo.ru/1GL7RJQOR




56

OCTOSIHHBIX MAarHuToB"

MaruutHoe nosie. MarauuTHoe noJie
3eMiIH U €ro 3HaueHue IS )KU3HU Ha
3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPUUECKHE 3aps/bl.
3apsKEHHBIE TeJla M UX B3aUMOJACHCTBHUSL.
[TocTossHHBIN JIEKTPUYECKUI TOK"

https://m.edsoo.ru/RTA1IBICS

58

KonTtponpsHast pabora o Teme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3auMOoAeHCTBUA. [10CTOSTHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas paboTta

https://m.edsoo.ru/ZISSW4Z7W

59

60

61

62

Pesepaublii ypok. Pabora ¢ Tekctamu mo
teMme "[1oCcTOsHHBIHN 21eKTpUYecKuid ToK"
/ Beepoccuiickast mpoBepodHas paboTa

OmneiT OpcTena. MaruuTtHoe nose
IIEKTPUUYECKOr0 TOka MarHuTHoe nosne
KaTYyIIKH C TOKOM

[TpuMeHeHHe >IeKTPOMAarHuToOB B
texHuke. JJabopatopHas pabora
"HN3yueHue neicTBUs MarHUTHOTO MOJIs
Ha MPOBOJIHUK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoiBUTaTENCH B
TEXHUYECKHUX YCTPOHWCTBAX U HA
Tpancnopre. JlaboparopHas pabora
"KoHcTpyupoBanue 1 usyueHue padboTsl
aJIeKTpoABUTATENA"

0.5

https://m.edsoo.ru/EQRLKPTIU

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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




OnbiTel Papajesi. 3aKoH
63 JIEKTPOMAarHuTHOW nHAyKuuu. ITpaBuio
Jlenma

64 AIEKTPUUYECKOIT SHEPTUH.
DNIEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX

HCTOYHHKAX SHCPIruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
65 TeMe "DIEeKTPUYECKUE U MAarHUTHBIE
ABJICHUS"

Onekrporenepatop. CriocoObl mOTydeHUs

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66 KonTtponpsHas pabora no Teme

"DJIeKTPUUECKUE U MATHUTHBIC SIBIICHUS'

'

https://m.edsoo.ru/APBXXTADS

67 PesepsHblil ypok. Pabota ¢ Tekctamu 1o

teme "TermnoBbie sBiaeHus"

PesepBHelit ypok. Pabota ¢ Tekctamu 1o

68
TeMme "MaraurtHele sBiaeHus"

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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9 KJIACC

Ne

KoauuecTBO 9acoB

DJIeKTpOHHbIe UG pPOBbIE

Tema ypoka Konrtpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI

Mexannueckoe ABUKeHUE. MaTepuanbHas

1 1 https://m.edsoo.ri/UP3I88VCD
TOYKa
Cucrema orcuera. OTHOCUTEIIBHOCTD

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

3 PaBHOMEpHOE NMpAMOIIMHEIHOE ABUKEHUE 1 https://m.edsoo.ru/E65RWOZKO0

4 Pemenue 3agau PaBHOMEpPHOE IBUKEHUE 1 https://m.edsoo.ru/W7IE16NU8
HepaBHomMepHOe nipsiMonuHEHOE

5 nBixkeHue. CpesiHssi © MTHOBEHHAs 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTb
IIpssMosIMHENHOE PAaBHOYCKOPEHHOE

6 P P YEROP 1 https://m.edsoo.ru/SKUYWCHBO
JIBHKEHUE. Y CKOpEHHUE
CxopocTb MPSIMOJIMHEIHOTO

7 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue

8 YCKOPEHHUS TEJIA IPU PABHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBUKEHUHU 10 HAKJIOHHOW IJI0CKOCTH"
Pemenue 3anau HepaBHoMepHOE

9 A P P 1 https://m.edsoo.ru/LG3271SQ6
JIBIDKCHUE

10 CBoOonHoe manenue tei. OneiTel [anunes 1 https://m.edso0.rt/NMQA4GGEQ

11

PaBHOMEpHOE BMKEHUE 110 OKPYKHOCTH.
[Tepuon n wactora obpamienus. JlnaeitHas
U YIJI0Basi CKOPOCTH

https://m.edsoo.ru/PVRBIDTTH




12 [lenTpOCTpEeMUTENBLHOE YCKOPEHHUE https://m.edsoo.ru/OSLFGWFEZY
Pemenue 3ama JKEHUEH 110

13 WICHHE 33121 [IBHOKCHHCH 1 https://m.edsoo.ru/FK30FNRHX
OKPY>KHOCTH

14 [Iepssiii 3akoH HproToHa. Bexktop cuibl https://m.edsoo.ru/T4ADTURL3K
Bropoii 3axon HeroToHa.

15 p . https://m.edsoo.ru/5A28NGVEV
PaBHOnelicTByIOIIIAs CHJIa
Tpetuii 3akon Herorona. Cyneprios

16 petiH H HBIOTOH yHeprosHii https://m.edsoo.ru/XPFYG64RM
CHII
Pemenne 3amay Ha IpUMEHEHHUE 3aKOHOB

17 A p https://m.edso0.1u/GEM2S4HK9
Hrrorona

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

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

20 patop p peA https://m.edsoo.ru/T4PAJAFV1
YKECTKOCTHU MPYKUHBD)

21 Cuna tpeHus https://m.edsoo.ru/B4WPRASI7

22 Pemenue 3amau mo reme «Cua TpeHUs» https://m.edsoo.ru/PJDH2DC9T
JIab §] "O

23 aDOPATOpHas paboTa TIPEACICHIE https://m.edsoo.ru/C56RD8K X8
Kod(dUIIMeHTa TPEHUS CKOTIbKCHHUS
Pemenne 3amaa no teme "3aKOHBI

24 A " https://m.edsoo.ru/VT3T38KBU
Herorona. Cuna ynpyroctu. Cuna TpeHus
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

25 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/MEETXGF6Q
mageHust
VYpoxk-koHdpepenuus "/[Bmxenue ten

26 BOKpPYT TPABUTALIMOHHOTO LIEHTPA https://m.edsoo.ru/BLGGQ9259

(Conmueunas cuctema). ['anaktuku”




27

28

Pentenue 3amad mo teMe "Cuiia TSHKECTH U

3aKOH BCEMUPHOTO TAroTeHUs"

[TepBast kocMUYeCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/VO2GV8YAT

https://m.edso0o0.ru/563XRG6ED

29

PaBHOBecue MaTepuaJbHOM TOUYKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJIA C 3aKPEIUIEHHOU OCBIO
BpareHusi. MoMmeHT cuibl. LleHTp
TSIKECTU

https://m.edsoo.ru/AONEMB459

30

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO
BparieHusi. MoMmeHT cuiibl. LleHTp
TSKECTU

https://m.edsoo.ru/GAMQWA4SLS

31

32

33

34

Perenue 3agad mo reme "MOMEHT CHIIBL.

entp TsikecTn"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMme "MexaHN4eCKOe ABIKEHUE.
Bsaumonetictue ten"

KonTponbHas pabota mo Teme
"MexaHn4ecKoe IBHKCHHE.
Bzaumoneiicteue ten"

WUmnynsc Tena. Umnynbe cuiibl. 3aKoH

COXPAaHEHHUs UMITyJIbca. YTIPYTO€e U
HEYINPYroe B3auMOJICHCTBUE

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

https://m.edsoo.ru/8D7SUVXS5J

https://m.edsoo.ru/J1BOUI2YG

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

35

36

Pemenne 3amau mo Teme ""3akoH
COXpaHEHHUs uMITyJbca"

VYpok-koHdpepenuus "PeakTuBHoe

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

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




JIBUKEHUE B PUPOJIC U TEXHUKE"

37 Mexannueckasi paboTa U MOIIIHOCTh https://m.edsoo0.rt/FCOHVOY XP
PaboTa criibl TSHKECTH, CHIIBI VIIPYTOCTH U

38 ’ yupy https://m.edsoo.ru/Y4H20MDHI
CHUJIbI TPEHUS
JlaGopaTtopHas pabora «OnpeneneHue

a00TBI CHIIBI TPEHUS IIPU PABHOMEPHOM

39 p p pup ? https://m.edsoo.ru/609HFE1P8
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH»
CBs3b 3Hepruu 1 padorsl. [loreHnmanpHas

40 p p H https://m.edsoo.ru/ZIFB7L5EF
SHEPrus
Kunernueckas sueprust. Teopema o

41 . p p https://m.edsoo.ru/ WKXL7NXVR
KHHETHUYECKON SHEPTUU

42 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB
Pemenue 3amay mo teme "3aKOHEI

43 8 . https:/m.edso0.rw/91XS3CXDT
COXpaHEHHUs B MEXaHHUKE
JIaOopatopuas pabora «M3yueHune 3akoHa

44 patop p y https://m.edsoo.ru/0TVK8KJIXB
COXpaHEHUS SHEPTUI
KomnebarenpHo€e ABUXEHUE U €T0

45 A https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKH
3aryxaroime Kojie0anna. BeIlHyKIeHHbIE

46 y III YA https://m.edsoo.ru/I3ZKD2M 12
kosiebanust. Pesonanc
Marematnueckuii ¥ IPYKUHHBIA

47 14 https://m.edsoo.ru/O71PZDM11
MAasiTHUKHA
VYpok-uccnenoanue «3aBUCUMOCTb

48 nepuoaa KonebaHui OT KECTKOCTH https://m.edsoo.ru/BACA6R4KS
MIPY>KUHBI U MacChl rpy3a»
IIpeBpanienue >HEpPrUu OIpu

49 peBpall p p https://m.edsoo.ru/RPN7BU655

MEXaHMYECKUX KOJICOaHMIX




50

51

52

JlaGopaTtopHas pabora «OnpeneneHue
4aCcTOTHI U TIEpHUOAa KoJieOaHui
NPYKUHHOTO MasiTHUKA)

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJeOaHHi
rpy3a, MOJIBEIMICHHOTO K HUTH, OT MacChI

rpy3a»

Pemenue 3amay no reme "Konebanus u
BOJHEI"

https://m.edsoo.ru/FV1Y2NUGC

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

https://m.edsoo.ru/L3YKVIINT

53

Mexaunueckue BoaHbl. CBOWCTBA
MEXaHM4eCKUX BOJIH. [IponosbHbIE
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/QHBQ3U5SXV

54

55

56

VYpok-kordpeperuus "MexaHu4eckne
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxkeHue
3ByKa

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

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

https://m.edsoo.ru/NTZLRXDBS

https://m.edsoo.ru/SRPRGGZVS8

57

58

59

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YabpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHS.
Mexannueckue kojaeOaHus 1 BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

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

60

KonTtponbnast paborta mo teme "3akoHbI

coxpaHeHus. MexaHn4ecKue KojieOaHus u

https://m.edsoo.ru/ZVD7744VH




61

BOJIHBI"

DNIeKTPOMarHuTHOE TOJIE.
DONEeKTPOMarHUTHHIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

62

63

64

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koudepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM
cBs3u"

VYpok-uccnenosanue "M3yueHrue cBONCTB

AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TeedoHa"

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

https://m.edsoo.ru/SHN7BSEB4

65

Pemenne 3aa4 Ha OnpeaACICHUEC YaCTOThbL
1 JJINHBI BHGKTpOMaFHHTHOﬁ BOJIHbI

https://m.edsoo.ru/WIGCO6QSN

66

67

68

DneKTpOMarHuTHast MPUPO/Ia CBETA.
Cxkopoctb cBeta. BonHoBbIE CBOMCTBA
cBeTa

Hcrounvku ceera. IIpsamonuneitnoe
pacrpocTpaHEHHUE CBETa. 3aTMEHUS
Connua n JlyHsl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemienue 3a1au Ha MpUMEHEHNE 3aKOHA
OTpPa)KE€HHUS CBETA

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

69

[IpenomineHnue cBera. 3aKOH MPETOMIICHUS
cBeTa

https://m.edsoo.ru/NF1PZFEV3

70

71

[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
Hcnonp30BaHKe MOTHOTO BHYTPEHHETO
OTpa)KEHHUS B ONITUYECKUX CBETOBOJAX

JlaGopatopHas pabota "HccnenoBanue

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R80OIT10S




3aBUCUMOCTH YyTJia IPCIOMIICHUA
CBCTOBOI'O JIy4a OT yIJjia MaJCHUA Ha
"

rpaHuiie "BO31yX-CTEKIIO

Ypok-koupepenius "Mcnonp3oBanue

72 MOJTHOTO BHYTPEHHETO OTPaKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

73 JIunzel. OnTruyeckas cuiia JIMH3bI https://m.edsoo.ru/ZV702L97F

74 [TocTpoenre M300paXKeHUH B IMH3AX https://m.edsoo.ru/MWU2YHLIN
JlaboparopHas pabota "Onpenenenue

75 (OKYCHOTO pacCTOSIHUS U ONTHYECKOI https://m.edso0.ru/3XTVNZNJJ
CHJIBI COOMPAFOIIICH JTMH3BI"

76 Ypok-Kon(eperuus "Onruricckie https://m.edsoo.ru/KKVRKOP3D
JIMH30BBIE TPUOOPHI"

77 I'na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/KP1ACI9PW

78 YpoK-KOHGepeHLHA "JledeKTEI 3peHi. https://m.edsoo.ru/ZKWLQ3CHI
Kak coxpanuts 3peHue”
Paznoxenue 6enoro cBera B CIIEKTP.

79 Omnertel HetoToHa. CroskeHue https://m.edsoo.ru/ZPRFN4D5V
CIIEKTPaJbHBIX 1BETOB. [{ucmepcus cBera
JlaGopatopHas pabota "OnbITh IO

80 PA3IOACHIIO OEII0r0 CBETA B CIEKTP 1 https://m.edsoo.ru/ESISL6TCH
BOCITPUSITHIO IIBETA MPEIMETOB TIPH UX
HaOJII0/IEHUU Yepe3 1[BETOBbIE GUILTPHI"
VYpok-npaktukym "BoaHOBBIE CBOMCTBA

81 CBeTa: IUCIIepCHsl, UHTEpPEepeHIUs U https://m.edsoo.ru/A1F3HB8Y9
nudpakmus"”

82 Ombrrst Pesepgopa u naneTapias https://m.edso0.ru/P922QVFIV

MOZACIb aToOMa




83

[Tocrynatel bopa. Moaens atoma bopa

I/ICHyCKaHI/Ie 1 NIOrJIOICHUE CBETA

https://m.edsoo.ru/OBJPHE0G2

84 . https://m.edsoo.ru/M9LRTHPCO
aroMoM. KBaHTbl. JInHEHUaThie CIEKTPHI
VYpok-ipaktukyM "HaOironenne cuiekTpoB

85 POI-TP " Y A P https://m.edsoo.ru/7NCLNW296
UCITyCKAaHUS

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

87 p AP Y https://m.edsoo.ru/IRVFSKOFK
MOJIEIH

88 PannoaktuBHBIE peBpaieHus. M30Tomnbl https://m.edsoo.ru/RA796TPSP
Pemenue 3amau mo treme: "PagunoakTUBHEIE

&9 " https://m.edsoo.ru/ WX2HQP2S6
MIpEBpAILICHUS

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

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

92 sep peakl p https://m.edsoo.ru/YOQ2XMKO0
3apsII0BOTO U MacCOBOT'O YUCEI
DHeprus CBsA3U aTOMHEIX srep. CBsA3b

93 p sep https://m.edso0.ru/NSTEUFIO3
MacChl M DHEPTUU
Pemenue 3amau no teme "SnepHble

94 | A s https://m.edsoo.ru/0D4KHLQ4T
peakuuu
Peaknnu cuHTe3a U neneHus aaep.

95 H A A p" https://m.edsoo.ru/RMBFQBND7
Ucrounuku sneprun ConHLa U 3BE3]
VYpok-koHpepenmus "Anepnas

96 sHepreTuka. JleicTBus paanoakTHBHBIX https://m.edsoo.rt/QTNWFW90Q
U3ITy4YEHUH Ha )KUBbIE OPraHU3MbI"
TToxroroBka Kk KOHTPOJILHOHN padoTe 110

97 a p p https://m.eds00.1u/TBOXB9TUOQ

TeMe "DJIEKTPOMAarHUTHOE TOJIE.




DJIeKTpoMarHuTHbIC BoJIHBI. KBaHTOBEIE
sBieHus"”

KonTponbhas pabota no teme
08 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE

sBjeHus"

[ToBTOpEeHUE, 06001IEHNE. 10 KypCy

99 n L n
BzaumopelictBue Ten

https://m.edsoo.ru/SUTJAFD6U

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

[ToBTOpenue, ob6oOIIeHKE. TTO TEME

100
"TemnoBsie mporecch"”

101 [ToBTOpEHME, 0000IIEHUE. TIO TEME
DIIEKTPOMAarHUTHBIC SIBJICHUS

[ToBTOpenue, o606menue. Konebanus u
BOJIHBI

102

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102







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

7 KJIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4yy B Y4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZNUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBbIE CBOMCTBA Tel U (PU3MUECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJIPIpOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTudcCKOC

BBIPAKEHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABJIATh I[PUYUMHHO-CIECICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHATN3a
YCIOBHS 33J]adyll  3allUChIBATh KPAaTKOE YCIOBHE, IMOJCTABIAThH
¢u3nveckre BeITUUMHBI B (POPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pas3nuyaTh u
WHTEPIPETUPOBATh MOJYYECHHBIH pe3ynbTaT, HAXOAWUTb OIIMOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(ppOBBIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYroll C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4E€OHOrO HCCIIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTb IPUHLMIIBI JEUCTBUS M3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € MOMOUIbIO MX ONMCAaHU,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/BI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (OPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YyA HM3YYCHHBIC 3aKOHBI, IIpWU O3TOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHeHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX Ui pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh PacdyéThl M CPAaBHUBATH
MOJIydeHHOE 3HadeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITOJIB3YS OIMMUCAHUEC UCCICAOBAHN, BEIACIATH
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTL IOpsAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (opMysIuMpoBaTh  MPOBEpsieMble

MPENIONIOKEHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpauKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICOAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCaHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCJVHEHUEM JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NUECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIUXCS 3HAHUW WM IYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh WH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUNA  HAY4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPABOYHBIC
MmaTtepuaisl, pecypcsl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC MyOJHYHO MPEICTABIATh PE3YJIbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLUEN

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCKCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemaTh KOH()IUKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3inyaTth SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) GUZUYECKUX SIBJICHUN

1.4

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTIONB3Yysd (U3MYECKHe BEIMYUHBI, IPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEMBIX  BEIHYUH,
0003HauEHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOIUTH (HOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh  TpapuKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMyecKMx IMIAaroB € MOMOIIbK 2 — 3 H3Y4YEHHBIX CBOICTBa

bu3nUecKux IBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahauyd (omMparouiyecs Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHUusl, IPOBOJUTh PacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIyYE€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUUUHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHIUTh IpPH IMOMOINU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC MCCIICAOBAHUsA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MEpeHUs (M3MEPUTEIBHOTO TPUOopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
HCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUN: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHbBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTENIBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HH 111 oOecriedeHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

cOOII0ICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpPYsl IOMCKOBBIA  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJHEHUMHM Y4YEOHBIX 3aJaHUid  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMH

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHOH




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXIATh BBICTYIUIGHHWE IpE3CHTalUed ¢ yd4éToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIOJHEHUM YYEOHBIX IPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAS  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon
pasaena JJIeMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®usznka — Hayka O Ipupone. SBieHus npUpPOABL.
@usnyecKkue  SBICHUSA: MEXAHWYECKUE, TEILIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeTMUMHBL.  M3MepeHHe — (QU3UUECKUX
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcrtecTBeHHOHAyuHBI METOJ| MO3HaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObBSICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
Onpenenenue pasMepoB MajbIX TEJ.
N3mepenue temiiepaTypsl PYU MOMOIIH KHIKOCTHOTO

TCPMOMCETPA U JaTYUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIlleCTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  Temmeparypol. bpoyHoBckoe

nBkeHue, iuddysus

23

B3aumozencTBie 4acTULl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
24 B3anMoCBsI3p MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOOOM psIoB  (C
HCIoJIb30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnpiTel 1O OOHApY)KEHUIO  JACWUCTBUS  CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. CpenHsisi CKOpOCTb NMPU HEPAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eiMHMIIE 00bEMA BEIeCcTBa
3.5 Cwita Kak XapakTepHUCTHKA B3aMMOICHCTBHS TeEll
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
. MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux IiaHerax. Bec Temna. HesecomocTs
" Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
19 CioxkeHre CWJI, HampaBJICHHBIX MO OJAHOM MPSIMOM.
' PaBHOpelicTBYIOIIAsA CHIT
310 [IpakTryeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B JKHMJIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBTomMoOmWIg u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  1uiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHNE
3aBUCHUMOCTh pacTsbKeHus (aedopMmaiuu) Mpy>KUHBI OT
MPUIOKEHHON  Cuibl. ONBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusndyeckue SBICHUSA B IIpupoac: NpuUMEPbl ABUKCHUA C

3.11 pPa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,
JIEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHunuyeckue ycTponcTBa: AMHAMOMETP, OIIIMITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEITUYCHUS JaBICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHuss TBEPABIMHU TEIAMHM, KMIKOCTSIMHU U
' razamu. 3akoH [lackains. [THeBMaTHUYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUS KHJKOCTH OT  TJIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
[M'uapaBnuueckre MEXaHU3MBI
ATtMmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHs
45 CYIIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTBI HaJl YpPOBHEM MOPSI
46 N3mepenue armocdepHoro nasneHus. Ilpubopsl amns
' M3MepeHust aTMOC(HEpHOro JaBICHUS
JlelictBue XUAKOCTH MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cHiIa. 3aKOH
Apxumena
4.8 [LinaBanue ten. Bo3ayxoruiaBanue
4.9 [IpakTryeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpYKEHHOM B KHUAKOCTH YacTU Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyx’EéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMA
MOTPYKEHHOU B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU
KOHCTPYMPOBAaHME  JIOAKM W OIpeaeseHne  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUS HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHudyeckue yCTpOICTBa: COOOMIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THIPABINYECKUNA TIpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckas MOIIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
. JI0CKOCTh. [IpaBuiio paBHOBeCUs pblyara
54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHass MexaHW4Yeckas SHEprus. 3aKOH M3MEHEHUs U
' COXPAHEHHUS MEXaHUYECKON SHEPIUH
- [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3nena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETIOJBYYKHBIN OJIOKW, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUM CTPOEHUs BemecTsa. Macca U pasMepsbl
. Mosiekyn.  OmbITBI,  MOATBEP)KIAIOIIUE  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 coctosiHUI BemiecTBa. Kpucramnumdeckne u amopdHbIe
Tena
OOBbsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKON
TEOPHUH
6.4 CmauuBaHMe U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Baytpennss sneprus. CrnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBEpIIeHUE pabOThI
68 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' W3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEnaoTa NiaBJICHUS
[TapoobpazoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUA.
' 3aBUCHMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BuaxxnocTs Bo3tyxa
6.14 OHeprus TommBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnumner  pabotel  TermmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersioBble JABUTATENN U 3alluTa
OKpYKaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
617 Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT ero o0bEMa U HarpeBaHus WIH OXJIAXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpPyOKEe OT
TEeMIIepaTyphI.

HalGmonenne n3aMeHeHusl BHYTPEHHEH YHEPTUU Teja B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHII.

HccnenoBanue SIBJICHUSA TETI000MEeHa pu




CMEIIMBAHUH XOJOJIHOM U rOpSYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImI00OOMEHEe ¢ HarpeTbiM MEeTaNINYeCKUM
LUAJIUHIPOM.

Onpenenenue yneiabHON TEIUNIOEMKOCTH BELLIECTBA.

Hccnenosanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

Omnpexnenenue yaelIbHON TEIIOTHI IIABICHUS JIbJA.

Ousnyeckue SABICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznydenue ColHila, 3aMep3aHue
BOZ0EMOB, MOpCKHE Opu3bl; 00pa3oBaHKe POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOUHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kyiona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKAY TCJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA




HenictBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U razax
- Onektpuyeckas uenb. Cumia Toka. OJEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyia — Jlenua
13 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
. sHepruu B ObITy. KopoTKoe 3aMbIkanue
[TocTostHHbIE MarHuTHl. B3anmoaeicTBHE MOCTOSITHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe TONe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTENlb MOCTOSHHOTO TOKa. Mcmonap3oBaHue
' AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIOpTe
Onbitel  @apanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18
nHaykuud. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 JJEKTPUUYECKON  DHEpPrum. DNEKTpOCTaHIIMK  Ha
BO300OHOBJISIEMBIX HICTOYHUKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHIO AJICKTPHU3AIAN TE MHIYKIIHCH

Y TIPU COTNIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  HaA
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIPU
MOCIIEZIOBATEIbHOM  COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTHM  DJIEKTPUYECKOTO  TOKa,
BbIIEISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOveauHeHMM ©  paszneneHun. VccnempoBaHue
JIEWCTBUSA JIEKTPUUECKOTO TOKA Ha MarHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIbI
TOKAa W HalpaBJICHUs TOKa B KaTymike. V3yueHue

HCﬁCTBHH MAarHMuTHOIrO Io0Jisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4eHue paboThI
3JIEKTPOABUTaATEIIA. N3mepenue KILJ
JNEKTPOABUTaTEIbHON  YCTaHOBKH. OneiTBl 1O

HUCCICOOBAaHHUIO ABJICHUSA 3J'ICKTpOMaFHI/ITHOI\/'I WHAYKIOWHU:




HUCCICIOBAaHUC W3MEHCHHMI 3HAYCHUSI U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHHUECKUEe YCTPOMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUYHUK DICKTPUUCCKONH IHEPTHH,
AJNIEKTPOOCBETUTEbHBIC ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KUJIACC
Kon
Kog anemenra [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
S 1 Mexanuueckoe JABWXKeHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHNYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH’)KEHUH
. VYckopeHnne. PaBHOyCKOpEeHHOE MPSAMOJIMHENHOE
' JIBIDKCHUE
8.6 CBoOoguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBMk’EHUE TIO OKpyx)HOCTHU. [lepuon u
8.7 yactota oOpameHusi. JIuHelWHas © yrioBas CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3axkoH HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cujla TPEHHUS CKOJBXEHMS, CHIIa
' TPEHMSI II0KOS, IPYTUE BUBI TPEHUS
8 14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOTHOTO IaileHUs
215 JBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
217 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TspkecTn
8.18 WNmnynec Tena. MI3menenue uminynbca. IMnynbce cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBMKEHUE
8.21 Mexanuueckast paboTa U MOIIHOCTb
222 PaGota cun TsbKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboThl
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUH
[TpakTuyeckue paboTHI:
OmnpeneneHue cpelHEl CKOPOCTH CKOJIBXKEHUs Opycka
WIM JIBUKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
227 OnpeneneHre yCKOpeHUs Tella IMPU PaBHOYCKOPECHHOM

JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBMKEHUH 0€3 HaYaJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TPU PaBHOYCKOPCHHOM




8.28

8.29

JBUKEHUM 0€3 HAavyaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBL TPEHUS CKOJIBKEHUS
OT CHUJbl HOpPMalnpHOro jasieHus. OnpeneneHue
KodpduurenTa TpeHus ckoiabxeHus. OrmnpeneneHue
KECTKOCTH TpYXHHbL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IIO
TOPU30HTAILHON TOBepxXHOCTH. OmnperencHue padoThI
CWJIBI  yOpPYrocTd  IIpu  INoAabEME  Ipy3a €
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBLI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

TexHuyeckue  YCTpPOHCTBA:  CHOUAOMETP, JATUYUKH

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

>l KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
97 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [TpeBpariieHre HEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BvlHyXaeHHBIE KojeOaHus.
' Pe3onanc
Mexanndeckne BoHbI. CBOMCTBA MEXAaHMYECKUX BOJIH.
94 IIpononpHele M TONEpEUHbIE BOJIHBL. J[JIMHA BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHW4ecKue BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[TpakTrueckue paboTHI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMI
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
IPYXKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBELIEHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHYECKUEe BOJIHBI,
IlyHAMH, X0
99 TexHuueckue yCTpOMCTBa: 5XOJOT, HCIOJIb30BAHNE

YJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 IIIxana >1eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh cCBeTa.
' BonHoBEIE cBOMCTBaA cBETA
10 [TpakTrueckue paboThI:
10.4 W3yueHue CBOHCTB  JJIEKTPOMATHUTHBIX BOJIH  C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHHUS B MpPUPOJE: OHOIOTHYECKOe
10.5 JeificTBHe BUJUMOTO, yIBTPaduOoIETOBOTO "
PEHTT€HOBCKOTO U3Ty4YeHHH
10.6 TexHuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3HU
CBETOBGIE SABJIEHUA
11.1 JlydyeBas monensb cBera. IcTouHMKH cBETa
11.2 [IpamonuHetHOE pacIpOCTpAHEHUE CBETA
11 113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXeHUst
' cBeTa
114 [Ipenomnienne cBeta. 3aKOH MPEIOMIIEHHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
11.5 JInnza. Xop srydeit B ivH3e




OnTuueckasi cucrema Qoroanmnapara, MHUKPOCKOINA U

11.6
TesecKorna
117 ['maz kak onTudeckass cucrema. biuzopykocTs u
' JAJIbHO30PKOCTh
118 Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.
' CrnosxeHue CeKTpaJbHBIX IIBETOB. Jlucmnepcus cBeTa
[TpakTiueckue paboThI:
HccnenoBaHue  3aBUCUMOCTH — yIVIa  OTpPa)KEHHUS
CBETOBOTIO JIy4a OT yIJia MajgeHusl.
W3ydenne xapakTepUCTHK W300pakeHHs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM YIJIa IPEOMIICHUS
CBETOBOIO Jiyya OT yrjla MaJeHHs] Ha TPAHULIEC «BO3AYX —
11.9 CTEKJIO».
[Torydyenue n300pakeHHii ¢ MOMOIIBIO COOMparoIe
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
ONBITEL 10 BOCHPHUATHIO I[BETA MPEAMETOB MPU UX
HaOJII0ICHNH Yepe3 [IBETOBbIE (DUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 1[BE€TA TeN, ONTHYECKHE SBJICHHUSI B aTMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,
' ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
21 Onwitel Pesepdopna u mimaneTapHas MOJAENTh aTOMA.
' Mogens aroma bopa
Hcnyckanne W moriomieHue cBera aroMoM. KBaHTHI
12 12.2
JInHenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Ctpoenne aromHoro sapa. HykinoHHas Mopenb

aTOMHOTO spa. M30Tomnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnaga

12.5
ATOMHBIX 1P
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MaccOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Microunuky sHepruu
' CoumHiia 1 386311
179 Slnepnas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabOntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIyYEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usznueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOaKTUBHOE W3IyYEHUE TMPUPOIAHBIX MUHEPAJIOB,
JNEHCTBUE PAJUOAKTHBHBIX M3JIYYEHHH HAa OpraHu3M
yeJioBeKa
1912 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




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

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue posum  QU3MKM B  HAy4HOM  KapTHMHE  MMpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBSI3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYEeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (PU3NYECKOH CYIIHOCTH SIBICHUH NPUPOJIBI
(MeXﬂHI/I'-IGCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TaHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromeM MHPE, BbIACTIA HX CYIICCTBCHHBIC CBOMCTBaA

(pu3HaKH)

Brnanenue ocHoBamMu MOHSATUHWHOIO afmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MpoNHeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YA (bHSI/I‘IeCKI/Ie BCIIMYHHBI

BraneHnne ocHOBaMHM METOZOB HAay4dyHOTO TIIO3HAHUS C Y4YETOM
coOI0/IeHHsI TpaBUil O€30MacHOro Tpyna: HaONoIeHHEe (PU3NIECKUX
ABJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpYIOBAaHHS MO WHCTPYKIHHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITMUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
OKCIEPUMEHTAJIbHYI0 YCTaHOBKY [0 HMHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIWYUHBI U aHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIECOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
NPOBOAWTHL  HCCIEAOBaHWE IO  UHCTPYKUUHU,  HPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BEIBOJBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

VYMenne pemarh pacu€THple 3agaun (Ha 0aze 2 — 3 ypaBHEHHN),
UCTIONB3YSl 3aKOHBI W (POpPMyJBI, CBS3BIBAIOIIHUE (PUIUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KpaTKOE YCIOBUE 3ajayd,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3HaYeHUs (PU3MUECKOI BETMUYMHBI, YMEHUE OMPEIENATh pa3MEpHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYCHHON IPU PEIICHUH 3aaun

YMeHue XapakTepu30oBaThb IPUHUMUIBI  JCUCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHUS 370pPOBbSI M  COONIOJNCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3M4ecKOro coAep)KaHus C MCIOJIb30BaHUEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISPHYIO JIUTEpaTypy
($U3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BnajaeHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHUKOB



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

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.

OTHOCHUTENHLHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMepHOe naBUkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeTHEH CKOpocTH: V = S/t
PaBHOMepHOE MpsMONMHENHHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHH B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
L3 (1) =x,+vt
I'paduku 3aBHCMMOCTHM OT BpPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMenieHusi, MyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBIKCHUHT
3aBHCUMOCTh KOOPJAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUKECHUS:
2
Sl =v,, #1+a,* ;
2
Qopmynbl IS TPOEKIUU TEPEeMENIeHHs, MPOEKIUU CKOPOCTH M TMPOCKIIHH
YCKOPEHUS TIPH PABHOYCKOPEHHOM IPSMOJIMHEHHOM JIBUKCHHH
2
1.4 5. (D=uyy, - t+a,- % ,
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'pa¢ykr 3aBHCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHHUS, IMPOCKITUN
CKOPOCTH, TIPOEKIMU TMepeMEelIeHUs], KOOPAUHATHl TPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tella IO
1.5 BEpPTUKANU (JIBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPEHHS,




1.6

NPOCKIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHS Tella IO OKpykHOcTH. HampaBnenue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

YCKOpPCHUH. CDopMyJIa AJI1 BBIYUCIICHUA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTH BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil
SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha

TCIIO

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJTYJIS CUIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuita TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna At BBIYUCICHUS CUJIBI TSKECTH BOIM3H moBepxHoCcTH 3emnu: F = mg.
JIBmxenue manet Bokpyr Comnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbec Tena — BeKTopHas pu3ndeckasi BeNUInHa.
=m0

HNmnynsc cucremsl Ten. U3Menenne ummnyiibea. IMImynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I>opMyJ1a JJII BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTnueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIMAIbHOU




SHECPTrUHU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

1.19

Mexanuyeckas dSHEprus:

E=E;+E,

3aKOH COXpaHEHMsI MEXaHMYECKON sHeprun. PopmyJia 11 3aKOHA COXpaHEHUs

MEXaHUYeCKOH 9HEPIHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

1.21

1.22

[TpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHHUKH.
Peruar. Momenr cwitel; M - FI.

YcnoBre paBHOBECHS phlvara:
M +M +..=0
[TonBuxHBIN 1 HenoABWKHBINA 0110ku. KII/] mpocThIX MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

[aBiienue TBEpIOTO TENA.

d)opMlea JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_E
p_s"

JlaBnenue raza. ATMOcepHOe 1aBJICHHE.

T HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJKOCTH.

d)opMyJIa AJI BBIYUCICHUA JaBJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. Popmysia sl ONPEICICHUS BBITAIKHABAIOIICH

JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIIAaBAHUC

CHIJTBI,




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TMEPUOJl M YacTOTa KOJeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHbI:

h=v-T

3By1(. FPOMKOCTL M BbICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
OpYXUHBL, KO3(pPUIMEeHTa TPEHUsI CKOJIbKEHUS; paOOThl CHJIBI TPEHHUS, CHUJIBI
yIOPYTOCTH; CPeJHEeH CKOPOCTH JBHMXEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MOBUXKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJBI OT 00BEMa MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
poZia MOBEPXHOCTH; CWJIbI YNPYTrOCTH, BO3HHMKAIOIIEH B MPYXKUHE, OT CTEICHH
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlpaBISIOIEH;
nepuoja (4acToThbl) KoyieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOAaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBL
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHKA OT

Maccsl Ipy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(hepHOro HaBieHHs Ha KXUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

11 COOOILAOIIUeECs] COCY/Abl, YCTPOWCTBO BOAOMPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

25 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBIICHUS

24 TennoBoe pacIIMpeHHE U CxKaTUE

2.5 TermoBoe paBHOBECUE

6 Buytpennsist sHeprus. PaGora u Teronepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN DHEPTrUn

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y IeNbHas
TETIIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs PHEPruu B TEIUIOBBIX MPOLECCaX. YPaBHEHUE TEIIOBOrO
Oananca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHME BHYTPEHHEH OSHEPrUM B MpOLIECCE

510 ucrapeHuss M KoHaeHcauuu. KumeHune JKuakocTu. YaenbHas Temiora

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu Kpucrasmsanus. I3MeHeHMe BHYTPEHHEW DHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaX TCIIOTA I1JIaBJICHUA:

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TeraoBsix apurareneid. KI1J[ TermoBoro apurarens

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
MacCchl, B KOTOPYK ONYIIEH HAarperbli UWIMHIP; KOJIWYECTBA TEIUIOTHI,
OT/JIAHHOT'O0 HArpeThIM LMJIMHIPOM, IOCIE ONYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IJIaBJIEHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  IPU
pa3MYHBIX YCIOBUAX; SBICHUS TEMJI00OMEHA MpPU CMEUIMBAHUU XOJOTHOU M

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

Onektpuueckoe tmone. Hampspk€HHOCTh  anekTpuueckoro moist. IlpuHimn

CYNEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsaoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aneKTpuyeckue 3apsabl. [[pOBOJHUKY U AUAIEKTPUKHI

3.6

[TocTossHHBIN AIEKTpUYECKHU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t, U= A/

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa ayis yuacTka aiekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenanHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOe TMoJie OPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMH
MarHUTHOW MHIYKIIMH
313 MarautHoe 1oOJIEe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE IOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMarauTHoN nHaAyKuu. [Ipasuno Jlenma
Ilpakmuueckue pabomol
W3mepenne  ANEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IIPOBOJHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWJa I CUJIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU MTPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)

3.17

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMiiu, Apeid MOoI0COoB,

POJIb MAaruuTHOTI'O IOJIA IJI ) KU3HU Ha 3€MJ'I€, MMOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
PEIOXPAHUTENH, OSJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,

TeHEpaTop MOCTOSHHOTO TOKA

3.19

3JI€KTpOMaFHI/ITHI)I€ Boausl. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20
3.21
3.22
3.23

3.24

JlyueBas monenb cBeta. [IpsamosimHERHOE pacIpOCTpaHEHHUE CBETA
3akoH oTpaxeHus ceera. [1nockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus ceera

Jlunza. Xoxa nyueit B nuH3e. DOKyCcHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia
ymasel D = 1/F

3.25

I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbI

3.26

Ilpakmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparome J1MH3bl; (OKYCHOTO PacCTOSHUS
coOuparoniell JTMH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
KOTJa PeIMET PACIIONIOKEH B IBOMHOM (hoKyce), MoKa3aTess MPeIOMIICHHSI CTEKIIA.
HccnenoBanne cBOMCTBa M300pa)KE€HUs, MOIYYEHHOTO C  IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS JABYX CJIOXKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa TPEJIOMJIEHHMSI CBETOBOIO Jyya OT yrIjla NMaJeHUs Ha TpaHULE

«BO3YX — CTCKIIO»

3.27

3.28

Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHBI, 1BeTa TeT,
ONTHYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE

CBETOBO/IbI

KBAHTOBBGIE ABJIEHUA

4.1

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3inyudenus. Peaknuu anbda-u Oera-

pacnana




4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma

4.3 Cocras aromHoro sjpa. M3oronst

4.4 [Tepuoa nmonypacmnanga aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HA OPraHu3M YeslOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaIbHBIN JT03UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUECOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Teperimkun .M., BanoB A.M. AxkunoHnepHoe o61iecTBo «M31aTenbcTBo
«IIpocBemienue»

» Gusuka: 8-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppikuna .M., iBanoB A.W. AkuronepHoe o01ecTBo «M31aTenbcTBO
«IIpocBemenue»

» duszuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHUE, TepepadOTaHHOE
[Teppimkua .M., I'ytauk E.M., IBanoB A.U. u np. AxunonepHoe 00111ecTBo

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIbI J1JIs1 YYUTEJIA

®dusuka, 7 knacc/Mapon A.E, «M3natensctBo «JIpoda» duaaktuueckue
MaTepHuabl

dwusuka, 7 knacc, Mapon A.E, «MzmarensctBo «JIpoday OnopHbIe KOHCTIEKTHI,
Pa3sHOYPOBHEBBIE 3a1aHUSA

®dusuka, 8 kmacc/Mapon A.E, «M3matenscTBo «/Ipoda» Jugakrudeckue
MaTepUaJIbl

®dusuka, 8 kmacc/Mapon A.E, «M3natenscTBo «JIpoda» OnopHble KOHCIEKTHI,

Pa3HOYPOBHCBELIC 3alaHUsA



®dusuka, 9 knmacc/Mapon A.E, «M3natensctBo «JIpoda» duaakruueckue
MaTepraIbl
®duzuka, 9 knacc/Mapon A.E, «U3narensctBo «/Ipoda» OnopHble KOHCIEKTHI,

pPa3HOYpPOBHEBBIE 3a/IaHUS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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