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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «Ousukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIIMXCS WU OpraHMU3alli0 HU3y4YeHUs
Gu3MKN Ha JEATEeIbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpeuiaraeT NPpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS T€M, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIXCS.

[TporpaMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JieKaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJAJ, B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpeloCTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOrOo METOoJa
MO3HAHUS, TO €CTh CII0CO0A MOMYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 TaaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIONINMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yuenuss (QU3MKU HA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
OIlpeNiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzamusax Poccuiickoit  @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS OOy4alomMXCsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUN O HAYYHOM METOJIE MO3HaHUs 1 (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yJbTaTa H3y4YEHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JeATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX Ieliel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1au:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEHMIINX pACUYETHBIX 3a]ad C
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPYECKUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMarmenn GU3NIecKoro CoACpKAHMUS,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HMKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOMN HAYKH.



OO11ee yuCIO YacoB, peKOMEHAOBAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HejeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe NmepeueHb J1abopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (U3UKE.



COAEPXKXAHUE OBYUYEHUA

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

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

®duznueckne BeMMUMHBIL. M3MmepeHue @uanueckux BelWyuH. DPuznyeckue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C TOMOIIIBbIO MOIeen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEIBHOTO MpUbdOpa.

2. H3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIUA >KUJIKOCTHOTO TEPMOMETpPA H

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue mccnenoBaHusl MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.

IlepBoHaYaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbl, HX pa3Mepbl. OTbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUJKOCTEU W TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. Habmnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TPUTSIAKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuer mytd u
BPEMEHU JIBUKCHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cuita Kak XapakTEepUCTHKaA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUpPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaGmionenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TET.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOT'O JIBHXKEHMSI (LIIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU U TazaMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000souku 3emiu. OmbiT Toppuuemmu. M3mepenue atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
YKUJIKOCTh YACTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

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

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsle padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHH.

8 KUIACC

TemoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONIEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUU padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPrud Tejla B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIJIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKUX 3apsnoB. B3ammopeiicTeue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KAaUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObIiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHePaTop. Cnoco0bl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIAEKTPHUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONPOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJICHUs IIOJIOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHurT.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHNE HATIPSKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  IOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWJIbl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB  TPH  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4yecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u vacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBebiit 3ak0H HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CW TSXKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUsl CKATOW NMPYKUHbL. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGnrogeHue MexaHMYeCKOro JBUXKEHHUS Tela OTHOCHTENIbHO Pa3HBIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABYKCHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABUKEHUH TeJIa MO 1€ HCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBIKEHHH TIO
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kod3hPuIeHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koiebanus.  BpiHyxkzaeHHble — KoneOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEWCTBHEM CHIIbI TSHDKECTH M CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnipocTpaHeHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.

2. Ompenenenrie 4acTOThl M IEPHOJA KOJIeOaHU MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka He3aBUCHUMOCTH TepHoJia KoieOaHui Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

DJIEKTPOMATHUTHOE 110J1€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparorieit JIMH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHHUs.

2. M3yueHue xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

L 0 N ok wWwN R



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS W ONTUYECKON CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PagnoaktuBHOCTh. AJbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MacCOBOT'O YHCEIl.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHUu3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4€HHUS U TOTJIOMIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOnIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JJI1 CUCTEMAaTHU3alluu
U 0000IIEHWS  TPEIMETHOTO  COJEPKaHWsI W OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SIBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBICHATH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CY€T TOro, 4YTo OOYyYaIOIIUEeCs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYECHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTIIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIB30BAHUS PA3IMYHBIX HCTOYHHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS] BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MmaHHOTO MOMYJS BKIIOYAECT AKCICPUMEHTAIBHOE
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTCcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BaXKHEWIIEH COCTABIISIOIIEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediexkcuu, NpU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOdeCChid, CBI3aHHBIX ¢ (PH3UKO;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa JKOJIOTHYECKHX IpoOjieM W MyTel HX

peleHus;

e §8) amanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHMAJIbHOM M NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIIGHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C Y4YETOM BIUSHHS HAa OKPYXAIOLIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero o6pazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE MIO3HABATEIbHbIC YHUBEPCATIbHBIC yUeOHBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(sBNIEHUIA);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICJCTBEHHBIC CBS3M TPH U3YYCHHH (U3NUYCCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3aaun (CpaBHEHHE HECKOJIbKUX BApUAHTOB pEIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3MUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

OPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHPOPMALMKM WIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4eOHOU
bu3nIeCcKon 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pEIIAaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rparuKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOZ€ OOCYXJEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMOi TEMBI U
BBICKA3bIBaTh HJEH, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAep KaHHe
0J1aroKeIaTeILHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJINYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOU NIESATEIIbHOCTH, OPTaHU30BBIBATh JEHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINPABJICHUIO M KOOPAWHUPYS CBOU JIEHCTBHS C JIPYTHMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyalUsiX, TPEOYIOLIUX
JUIS pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3a7a4ul WIIN
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ IIPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS
(Gbu3MUecKOro HMCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaEeKTOPHUsS, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMU TENaMU, XUIKOCTAMU U
razamyd, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM UHclIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXKUBOU
Npuposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIAaBaHHUE PBIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHus, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYEeCKass paboTa, MOIHOCTh, IJIEYO CHIIHI,
MOMEHT CWJIbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M IMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKHH  CMBICI  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH 'paUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHs phidara (0J10ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 33/1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJTy4€HHOH (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJlyYEHHBIH pe3ylbTaT, HAaXOAUTh OIIMOKKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN CONPUKOCHOBEHHMS TEII, CHJIBI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBIMIOJHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



MPEIOKCHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B JKHUJIKOCTh TeJ0, KOI()PHUIMEHT MONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHITUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONMUCaHUi (B TOM 4YHCIE:
MOAIIAITHAKK, YCTPOWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPhl  (HAXOauUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJICHHSI B OKPY>KaIOIIEeH cpee;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(hOpMaIUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BHITTOJIHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHWKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, TMPU O3TOM TPAMOTHO HCIOIH30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 32 BBIIIOJIHCHWEM IUIAHA JCWCTBUM, aJCKBATHO OLICHHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJI30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsi/l, FJIEKTPUYECKOE M0JIe, MPOBOTHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIrionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHWE, KpHUCTA/UIM3alus (OTBEepJeBaHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJIHUK C TOKOM, dJIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBJIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoJHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoJOCOB, POJIb MArHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYNHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJeNbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAsI BIIAXKHOCTH BO3/yXa, JJIEKTPUYECKUHN 3apsih,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEITUYMH, 0003HAYCHUS] U EIUHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOXKEHUS MOJEKYIAPHO-KUHETUYECKOU TEOPUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1s1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JMAHHBIX JIJIS  pEIIeHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
Gu3NYECKUX METO/OB, MCIOJIb3Yysl OMHCAHHE HCCIEIOBAHMS, BBLICIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznyecKrux CBOWCTB TeN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Morjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPhl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
ANEKTPUYECKUX  3apsAI0B, B3aWMOJEWUCTBUE IIOCTOSHHBIX MAarHHTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IPOBEpPSEMBIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHX BEIMYUH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJHd MOMEPEYHOIO
CEYEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATEIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPENJIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCWCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUMK 3JIEKTPUUYECKON HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATEIIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJIoBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX IETeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHUS 3J0POBbS WU COOIIOICHUSI
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIoIIeH cpejie;

OCYIIECTBJIATh TOUCK WHpOpManmu (U3HUUECKOTO COJICpPKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWM © TYTEM CpPaBHCHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON MM MOXKET OBITh HEIOCTOBEPHOI;
UCITIOJI30BATh MPHU BBITIOJIHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NEATEILHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJTHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTAaBJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BHITIOJIHEHUEM IJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeIbHOCTh TPYIIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeaMeTHbIC pe3yibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCITYCKAaHMS U TOTJIONIEHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOHOE
najieHue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJCHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3iioKeHHe OEJIoro CBETa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBBI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 53XO0, IIBeTa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTPpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYCHUA Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIE CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSsI W MrHOBEHHAs CKOPOCTh Tejla TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUsS, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKas JSHEepTus,
MIEPHOJT M YacTOTa KOJIeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPH OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIBI (U3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MaCCOBOTO YMCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (HM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (OHHUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMEBIE JIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUd (pu3ndecKkon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH MTOMOIIU
($u3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUA, JEJNaTh BbIBOABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOTIOACHWIO (U3MUECKHX SIBICHUW WK
(bu3MUecKux CBOMCTB Ten (KM3ydeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHoAa KoJeOaHUN NpYyKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba W3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HayalbHON CKOPOCTH, MEproaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MajJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYyYEHHOM  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolledl JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKK H3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
CHHUJIOMETP, JNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBJICHUA U  HEOOXOAUMbIE (QU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUN B MIIOCKOM 3€pKajie U COOUpArOLEeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXOAUTh  MHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloLlEeH cCpejie;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3NUECKOTO COJICpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-MOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHMs, CIPAaBOYHbIE MAaTEepHaJIbI,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIIOJIb30BAaTh  HU3YyYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO YyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINM METOM IIO3HAHUS 2 1 bubmorera [JOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) | bu6mmorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHre U B3auMo1eiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe xKe 3
NAHIHACCKOT ABIDREHHE https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
A P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTRIC MEXALIMET > https:/m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DIIeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumMoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SlnepHble peakuuu 7 1 I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guzndeckue
SABJICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

PuznyecKkue BEINYUHBI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaTYHUKa
TeMIEPATyphl"

CraproBast KOHTpOJIbHas paboTa

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKH U3y4aloT IPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYeCcKux
SABJICHUM C IIOMOLIBIO MOJEIIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJIETA MIAPHKA,
MYIEHHOTO0 TOPU30HTAIBHO, TEM




OoJibliie, YeM OOJIbIIe BHICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

1 00beMa TeJjia IO €ro MNIOTHOCTH

8 NOKAa3bIBAIOIIUE JUCKPETHOE CTPOCHUE bubmorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
9 JIBr>KeHHE YacTuIl BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
10 HAOJII0/IEHUIO TEIJIOBOTO PacIIiPEHUS
ra3oB»
11 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocBs3b Mex1y cBOMCTBaMU
BEILIECTB B Pa3HbIX arperaTHbIX
12 COCTOSTHUSIX U MX bubmuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI
MexaHuueckoe JBUKEHUE.
13 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bubmuorexa [JOK
14 Ckopocthb. EAUHHUIIEI CKOPOCTH
p a Tt P https://m.edsoo.ru/ff0a079c
15 Pacuer myTt 1 BpeMeHH ABIKEHUSI bubmorexa LOK
yr P a https://m.edsoo.ru/ff0a0ae4
HWuepnus. 3aKkoH HHEPLIUU.
16 BsaIfMo elicTBUe TerKaK OpuYrHa bubmorexa LIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEJl
17 IInoTHoCTH BemiecTBa. PacueT Maccel bubmuorexa [JOK

https://m.edsoo.ru/ff0a0fee




JlaGopaTtopHas pabora «OnpeneneHue

18 n
MJIOTHOCTH TBEPAOTO TEa»
Pewenue 3anay no treme "I1noTHoCTH bubmmoreka [JOK
19 "
BEILIECTBA https://m.edsoo.ru/ff0al23c
KonTtponsHas pabora no teme:
20 "MexaHndeckoe ABMKeHHEe. Macca
tena. IlmoTHOCTH BemecTna"
Cuna xak XxapakTepuCTHKa
B3auMojiericTBus el Crita
ynpyrocty. 3akoH ['yka.
21 JlaboparopHas padota «3yuenue
3aBUCUMOCTH PACTSKCHHS
(tedopmMarivn) IpyKUHBI OT
MPUIOKEHHON CUIIBI»
22 SIBnenme TaroreHus. Cuiia TSKECTH
CBsI3b MEX1y CHIION TSAXKECTH U
N bubmuorexa [JOK
23 Maccoil Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsHKecTH
24 Cuna TspKecTH Ha IpYTUX IUIaHEeTax. bubnnorexka [JOK
Pur3nyecKkue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
25 Wsmepenue cuit. JImaamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
26 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxkeHHe ABYX CHJI, HAIIPaBIICHHBIX
27 MO OJTHOM T ﬁifa):ﬁ ’ ’ bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOImAast CUiI
28 Penrenue 3amad mo reMe




"PaBHOelicTBYyIOIIAsA CHT"

TpCHI/Ie CKOJIB)KCHUA U TPCHHUC ITOKO4.

bubmuorexa [JOK

29
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c

30 Pemenue 3agau Ha onpeneneHue
PaBHOAECUCTBYIOIIEH CUIIBI
KoHTposbHas paboTa 1mo Temam:

«MexaHndeckoe IBIKEeHHE», «Macca,
31 ILIOTHOCTBY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuib»
bubmuoreka [JOK
32 AHaJn3 KOHTPOJIbHOM pabOoThHI
p p https://m.edsoo.ru/ff0alde0
JlaGopatopHas pabora «3yueHue
3aBUCHUMOCTH CHJIbI TPEHUS
33 CKOJIBKCHUS OT CHJIBI TaBJICHUS U bubmorexa HOK
A https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAOIINXCSI
ITOBEPXHOCTEN»

34 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIINYEHUS 1aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

35 JIaBJIEHU ra3a oT 00bEMa bubmmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhI
Ilepenava naBneHus TBEPABIMU
36 TeJIaMH, )KHJIKOCTSIMH U Ta3aMH. 3aKOH bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans

37 JlaBiieHME B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBEI3BAHHOE IEUCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

38 Pemenue 3amau no reme «JlaBnenue B bubnmoreka [JOK




JKAIKOCTH U rase. 3akoH Ilackaisy

https://m.edsoo.ru/ff0a2826

39 Coo0mmaromumecs Cocyabl bubmmorexa [IOK
Harom YA https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
40 I'mapaBanyeckuit mpecc
AP P https://m.edsoo.ru/ff0a3136
Manowmetpsl. [lopiiHeBoii u
JKUJKOCTHBIN Hacoc. ATMocdepa
3emun. [IpUyuHBI CyIIIECTBOBAHUS
41 BO3 H(I))ﬁ 06011011}1](1/1 3emiu bubmmorexa [TOK
S ' https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTH aTMOC(EepHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM
MODpst
42 KonTponbHas pabora no teme: "3akoH
ITackans"
bu6mmoreka [JOK
43 Bec Bo3ayxa. ATMocdepHOe 1aBlieHHE
Ayx (bep A https://m.edsoo.ru/ff0a2bs5a
44 H3mepeHne aTMOChEpHOTO AaBICHUSI. bubnunoreka [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
45 aBJICHUSI OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
46 bapomerp-anepous. AtmocgepHoe bubmuorexa [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3agau mo reme
"AtMmochepHoe naBieHne"
JleicTBUE )KUAKOCTH U Taza Ha
bub6mmoreka [IOK
48 MIOTPY’KEHHOE B HUX TEJIO.

ApxumenoBa cuiia

https://m.edsoo.ru/ff0a3276




JlaGopaTtopHas pabora «OnpeneneHue
BBITAIKUBAIOIIEH CHIIBI,

bu6mmoreka [IOK

9 JIEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUKOCTb)»
JlaGopaTopHas paboTa 1o Teme
50 «Uccnenosanue 3aBUCHMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00BEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TeJa»
JlaGopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U
onpeneneHue e€ rpy30nobEMHOCTH"
KonTponbhas pabota mo Teme:
5 "[InaBanue cynos",, bu6mmoreka [IOK
"BosnyxoruaBanue", "JlaBnenue https://m.edsoo.ru/ff0a3a96
TBEPJBIX TeN, )KUJIKOCTEN U ra3oB"
. bubnuotexa [JOK
>3 AHaJI13 KOHTPOJILHOI paoTEI https://m.edsoo.ru/ff0a3654
bu6mmoreka [JOK
>4 Mexanmeckas pa60Ta https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
>3 MonxocTs. Exuauigt MomsocTh https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MpHU
HoabLEMe 110 JiecTHuIe"
57 IIpocTsie MexaHu3Mel. Poryar.
PaBHOBeCuEe cuit Ha ppruare
53 Pemenwne 3agau mo teme «JlaBieHue

TBEPJBIX TN, )KUJIKOCTEH 1 Ta30B» /




Bcepoccuiickas mpoBepouHas pabota

PesepBHeIit ypok. Pabora ¢ TekcTramu
1o teme «JlaBneHue TBEPABIX T,

bubmuoreka [JOK

> JKUJKOCTEH U Ta3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas paborta
Peruaru B TexHuke, OBITY U IPUPOJIE.

60 JlaGopaTtopHnast pabota 0.5 bubnuorexa [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara»

61 Pemienue 3a7au 1o Teme «Y ClIoBUS bubmuorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3Horo neicTBust
Mexanusma. Jlaboparopnast pabora

62 . 0.5
«3mepenune KII/] HaknoHHON
TIJIOCKOCTH

63 Pemenue 3agau mo reme "Pabora, bu6mmoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0ad4c48

64 KonTponbHas pabora o teme: bubnnorexka [JOK
"VcnoBue paBHOBecHs pblyara'. https://m.edsoo.ru/ff0a4252
MexaHnueckas SJHeprusl.

65 Kunerndeckas 1 moTeHIMAIbHAS bubnmoreka [JOK
SHeprus. 3aKOH COXpPaHECHUS https://m.edsoo.ru/ff0a4360
MEXaHUYECKON IHEPTUn
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE

66 W3MEHEHHUS KUHETUYECKOU U 1

MOTEHLUATbHON YHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM




miockocty"

PesepBHeIit ypok. Pabora ¢ TekcTramu

67 o teme "PaboTta. MoniHoCTb. 1
Oneprus"
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuoreka [IOK
no teme "MexaHudeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
69 1
OBIIEE KOJIMYECTBO YACOB I10 69 12

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHUH U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEIL[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
Kpucrannuyeckue u amop@Hsie Tena.
5 CmaunBaHue U KaWUIIPHOCTD 1 bubmorexa HOK
PHOCTE- https://m.edsoo.ru/ff0a5800
IToBepXHOCTHOE HATSKEHUE.
bubmuorexa [JOK
6 Bxonnas koHTpOIBHAS paboTa 1 1
P P https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypsl O
8 CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS 1
YaCTHI]
9 Bryrpennsis sueprus. CriocoObl | bubnmoreka [JOK

M3MEHEHUs BHYTPEHHEH sHepruu

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Bragr rentonepe a-in https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TEIJIOBBIX CBOMCTB | bubnuorexa [JOK
BELLECTB U MaTepUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHUEe TeII0BOro HagaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS | bu6mmoreka [IOK
TEII000MEHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsyei Boabl"
Pacuer konuuecTBa TEIJIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHMs TeJa
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue | bubnuoreka [IOK
yIEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
KonTponpHas padora mo teme: Bu6mrorexa [OK

17 "KOJIMUECTBO TEILUIOTHI. Y AeIbHAA
- https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaHNE Bu6mrorexa [OK

18 KPUCTAJUIMYECKUX TeN. Y AeIbHast
e — https://m.edsoo.ru/ff0a71d2

19 JlaboparopHas pabota "Onpenenenue 0.5 bubnmoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBanue 1 KOHICHCAITHS. bubnmoreka [JOK




21

Ucnapenue

Kunenwue. Y aenpHas Temnora
apooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TeMIEpaTypbl KUTICHUS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BIIQ)KHOCTH BO3/1yXa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenab BHYTPEHHETO CrOpaHUs

KIIJ] TenmoBOro naBUraTesns.
TennoBble ABUTATENN U 3AIUTA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHHS
SHECPTHU B TCIJIOBBIX ITPOHECCax

27

28

29

Permenne 3agau mo reMme "TeruioBrie
sBJIeHHS. VI3MeHeHne arperaTHbIX
COCTOSIHUU BenrecTBa"

Permrenne 3agau mo reMme "TeruioBrie
aBJeHUs. VI3MeHeHne arperaTHbix
COCTOSIHUU BenrecTBa"

Onektpuzanus ten. [IBa pona
AIEKTPUUYECKUX 3aPSI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccienoBanue "DneKTpusanus
TeJl UHAYKIUEH U MpU




CONIPUKOCHOBEHUU"

B3anmoznencTere 3apsyKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

3 Hanpsis>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nons. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEH
Hocurenu snekrpudeckux 3apsaoB.

33 OnemeHTapHbIi 3apsag. CTpoeHue
aToMa

34 [IpoBOIHUKY U AUAJIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXPAaHEHUs BJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npUMEHEHUE bubnuoteka [JOK
CBOMCTB JJICKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro

36 cymectBoBaHus. MlctouHuK Bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JIeficTBHS DIEKTPUYECKOTO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "Jlelicteue

38 3JIEKTPUYECKOTO OIS HA TPOBOTHUKHU 1
Y TUAJIEKTPUKH"

39 DJIIEKTPUUYECKUI TOK B METaIlJIaxX, bubnmnoreka [JOK
KUJKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas pabota 0.5 bubnmoreka [JOK

"U3Mepenne u peryaupoBaHue CUIIbI

https://m.edsoo.ru/ff0a8bd6




TOKA"

KontponpHas pabora o Teme:

bubmuorexa [JOK

42 "Onextpuueckuii 3apsaa. Cuia Toka" https://m.edsoo.ru/ff0a9%e14
DNEKTPUUECKOE HANPSKEHHE.
BoasT™merp. JTaboparoprast pabota

43 "M3MepeHue U peryimpoBaHue bubmumoreka [IOK
HanpsixeHus". ConpoTuBIeHUE https://m.edsoo.ru/ff0aa738
MIPOBOJIHUKA. Y I€TIbHOE
COIMPOTHBIICHUE BEIIECTBA
JlabopaTtopHast pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS bubnuorexa [JOK
[IPOBOJIHUKA OT €r0 JIMHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus U MaTepuaa”
3aBUCHUMOCTh CHJIbI TOKA OT

45 HanpspbkeHus. 3akoH OMa 715 yyacTka Bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NapalIeIbHOE
COEITMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

43 [IpaBUJIa CIIOKEHUS HAIIPSHKEHUHN IIPU bubnnorexka [HOK
IIOCIIEA0BATEIbHOM COSAUHEHUN JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”

49 JlaGopatopHas pabota "IIpoBepka bubmmorexa LHOK

https://m.edsoo.ru/ff0aadle




IpaBuJia AJis CUIIBI TOKA MIPU
NapajuIeIbHOM COEIMHEHNN
pe3ucTopoB”

Pemrenne 3a1a4 Ha IPUMCHCHUC

bu6mmoreka [IOK

50 3akoHa OMa JJ1s1 pa3IunyHOro
AP https://m.edsoo.ru/ffO0aaf8a
COEJIMHEHMS IPOBOJTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIabopaTtopHast padora "Oupenenenue
52 a60TpI)1 I/II;/IOHIIE)OCTI/I JIIEK pHHeCKoro bubnmnorexa LIOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIH
53 DJIEKTPUYECKON DHEPTUU B OBIT Bubmorexa ITOK
P p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosTHHBIE MAarHUTEI, KX
B3aHUMOJIEHCTBHE
55 VYpoxk-uccnenosanue "N3yuenue bubnuoteka [JOK
MOJIEH TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauuTHoe noJie
56 3eMiIM ¥ €ro 3HaueHue U JKU3HU Ha bubnnorexa LIOK
& https://m.edsoo.ru/ff0acOba
3emiie
Pemenue 3amau no reme
"DeKTpUUEeCKUE 3apsabl.
57 3a SDKGI:-IHHG Tena I/IpI/IX Eubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anuMOAeHCcTBHA. I10CTOSTHHBII
ANIEKTPUYECKUM TOK"
58 KonTtponbHast pabora o Teme bubnuoreka [IOK

"DnexkTpuueckue 3apsabl.

https://m.edsoo.ru/ff0abea8




59

60

61

3apspKeHHBIE Tela U UX
B3auMoaeucTus. IlocTosHHbIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas pabora

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o teme "[locTosTHHBII
anekTpuyeckuii Tok" / Beepoccuiickas
IIpoBepoyHas pabora

OnbIT OpcTena. MarautHoe nose
3JIEKTPUUYECKOTO TOKa MarauTHoe
M0JIe KaTyIIKA C TOKOM

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JJabopatopHas padora
"N3yueHune neicTBUS MATHUTHOTO
MOJIsI Ha IPOBOJAHMK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

ONeKTPOABUTATENb TTOCTOSIHHOTO
Toka. Mcrons3oBanue
JJEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpyHpOoBaHUE U U3YUECHHE
paboTHI dIIeKTpOoABUTATENS "
Oneitel @apanes. 3akoH
AIIEKTPOMArHUTHOW MHIYKIIMH.
IIpaBuno Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

64

Dnektporereparop. CrocoOs
MIOJIYYECHUS IEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
HCTOYHHKAX SHCPIruu




[ToaroToBKa K KOHTPOJIBHOM paboTe

65 1o TemMe "DIEeKTpUIECKHUe U 1
MArHUTHBIE BJIeHUSA"
KoHTponbHas pabota 1o Teme
66 "DJIEKTpUUECKAE U MAarHUTHBIE 1 Bubmorexa ITOK
p” https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 PeseprHblit ypok. Paborta ¢ Tekctamu | bubnnorexa [JOK
o teme "TemnoBble ABIeHUS" https://m.edsoo.ru/ff0acc5e
63 PeseprHblit ypok. Pabora ¢ Tekctamu |
o teme "MaraurHeie sBiaeHud"
OBIIEE KOJIMYECTBO YACOB I10 68 1455

I[TPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| MexaHn4ecKoe ABUKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
JlabopaTtopHas padota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JBHXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MI0CKOCTH"

8 Bxoanas konTpoapHas pabora 1 1
CBoboaHoe nagenue Ten. OneIT

9 lanunesi. PaBHoMepHOE ABUKEHUE TIO 1 buGnuorexa [IOK

okpyxxHoCTH. [lepnos u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 IlenTpocTpeMuTEILHOE YCKOPEHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnnorexa [JOK
PaBHonelicTByrO1Ias cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
5 | T
" https://m.edsoo.ru/ff0aeca?
YIPYTrOCTH
16 JlaGopatopHnas pabota "Onpeznenenue
KECTKOCTHU MPYKUHBI"
17 KonTponbhas pabora no teme: bubmuoreka [IOK
"3akonbl Hetotona. Cuna ynpyroctu" https://m.edsoo.ru/ff0ace28
bubmuorexa [{OK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
Kod(duUIleHTa TPEHUS CKOIBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna Bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK




TATOTEHUS. Y CKOpEHHE CBOOOHOTO
HaacHus

Ypok-koupepenius "JIBuxeHue TeI

https://m.edsoo.ru/ff0af044

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna

24 TSKECTH U 3aKOH BCEMUPHOTO bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

)5 [IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuabHOM TOUKH.
AOGCOJIFOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TENA C buommorexa [TOK
v —— https://m.edsoo.ru/ffO0afe36
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue mMaTepraibHOW TOUKHU.
AGCOIIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHUSI.
MowmeHnT cuibl. LleHTp TskecTn

73 Pemenune 3agau mo teme "MoMeEHT bubnunorexa LIOK
cunbl. LenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
Pemrenue 3agad mo reMme

29 "MexaHn4uecKoe IBUKEHUE. bubmmorexa TTOK
Bsammoeiicraie ten" https://m.edsoo.ru/ff0b0408
Pemrenue 3agad mo reMme

30 "MexaHn4yecKoe IBUKEHUE. bubnmorexa LOK

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. UMmynbse cuiibl. 3aK0H

bu6nmmoreka [IOK

3 COXPAHCHHA UMIIYIIbCA. YIIPYroe i https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBUE

1 Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c

13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 KonTponbHas padbora no teme: bubnuorexa [IOK
"3aKOHbBI COXpaHEHUs UMITyJbca'. https://m.edsoo.ru/ffOb0a84
Mexanunueckasi paboTa ¥ MOIIHOCTb.

35 PaboTa CHIIBI TSKECTH, CHJIIBI bubmorexa [IOK

https://m.edsoo.ru/ffOb0db8
YIPYTOCTH U CUJIBI TPEHUS
Jlaboparopnast pabota «Ornpezenenne

36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBHXKEHHUH TeJa 1Mo
TOPU30HTAILHOM MOBEPXHOCTH

37 CBs13b PHEPTUH U PAOOTHI.

[ToTenumanpHas sHEpPrust

18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32

39 3aK0H COXpaHEHUS SHEPTUU B
MEXaHHUKE

40 JlabopaTtopHas paborta «3ydeHue bubnuotexa [JOK
3aK0HA COXPaHEHUs IHEPTUN https://m.edsoo.ru/ffOb12fe

41 KonebarenbHoe IBUKEHHE U €TO bubnunorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858

4 3aryxaromue KoieOaHusl. bubmuoreka [IOK

Brinyxaennslie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

44

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

VYpoxk-uccienoBanue «3aBUCUMOCTb

nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHMYECKUX KOJeOaHUusIxX

46

47

48

49

Jlaboparopuas pabota «OnpeneneHue
9acTOTHI U TIeproJIa KoJaeOaHmi
IMPYXUHHOI'O MasTHUKA»

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMt
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

Mexaunueckue BoaHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE U
TIOIIEPEYHBIE BOJIHBI

VYpok-koHpepeHuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ffOblaec

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2 1fe

50

51

3ByK. PactipocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccinenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

53

Ypok-koHpepeHnius "YIpTpa3zByK U

but6mmoreka [IOK




MH(]pa3BYK B MPUPOJIC U TEXHHUKE"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

https://m.edsoo.ru/ff0b23ca

bubnunoreka LIOK

54 TeMe "3aKOHbI COXPAHEHHUS.
P " https://m.edsoo.ru/ffOb25f0
Mexannueckue KoneGaHus 1 BOJTHBI
KonrponsHas pabora o Teme
55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE T0JIe. bubnnorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBsI3U"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [{OK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YaCcTOTHI U JTTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
. bubnuotexa [JOK
61 CxopocTtsb cBeta. BonHoBbIe cBOlCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceeta. [IpsmonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS Bubmmorexa [IOK
pactipoctp ‘ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUs CBETA. 3epKaJa. bubmmoreka [JOK

Pemenue 3aga4 Ha npyuMEeHEeHNE

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpa’KCHUA CBETA

[Ipenominenue cera. 3aKoH

bubnunoreka LIOK

64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpaKEHUE CBETA.
65 Hcnons3oBaHue MOJHOIO BHYTPEHHETO bubmmorexa LOK
yip https://m.edsoo.ru/ff0b3cSc
OTpPaXXE€HUS B ONTUYECKUX CBETOBOAAX
JlabopartopHnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHUus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IBI, OIITUKOBOJOKOHHAS CBS3E"
bu6nmorexa LIOK
68 JInuzel. OniTHdyeckas cujia JIMH3EI
https://m.edsoo.ru/ff0b3f2c
bu6nmorexa LIOK
69 ITocTpoenune n3o0pakeHuii B TUH3aX
p p https://m.edsoo.ru/ff0b444a
JIaboparopHas padora "Onpenenenue
70 box Ic)Horg aCCpTOHHI/IH H OI;ITHHCCKOﬁ bubnuorexa [IOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOTIIEH JTMH3BI
71 Ypok-koHpepeHmus "OnTrudeckue bubnuotexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I';ma3 kak onTudeckas cucTtema. 3peHue bubmorexa HOK
9P https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanurts 3peHue"
74 Pa3noxxenue 6enoro ceera B CIEKT. bubnmoreka [JOK

Onrsitel HetoToHa. Croxenue

https://m.edsoo.ru/ff0c0f4c




CIICKTpaJIbHBIX IBETOB. ,Z[I/ICHepCI/ISI
CBCTa

JlaGopaTopHas padota "OIBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

75 BOCHPHATHIO I[BETA IPEIMETOB IIPH UX bubnmorexa LHOK
p H el p https://m.edsoo.ru/ffOcOe2a
HaOJII0JICHUHU Yepe3 [IBETOBBIC
¢bubTper”
VYpok-npaktukyM "BosiHOBbIE
76 CBOMCTBA CBETA: JUCIIEPCHUS,
uHTephepeHnus u qudpaxus’”
77 Omnsitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u moriaolieHue CBeTa
79 aTOI\:IOM KBantel HnﬂleﬁanHe bubmmorexa OK
' ' https://m.edsoo.ru/ffO0c144c
CHEKTPBI
20 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTnBHOCTE 1 €€ BUIBI bubnuorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOTrO0 siipa. HykinonHas bubnmnoreka [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
M3oTonsl https://m.edsoo.ru/ffOclal4
Pemrenue 3amay mmo reme: but6mmoreka [IOK
84 " "
PannoaktuBHbIE TpEBpALICHUS https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
86 Ypok-koHpepenus "PagnoakTuBHBIC bubnmoreka [JOK




M3JIy4EHUs B IPUPOJIC, METUITUHE,
TexXHuke"

S nepHble peakuuu. 3aKOHbI

https://m.edsoo.ru/ff0c2126

87 COXpaHEHUs 3apsI0BOI0 U MacCOBOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
yuceln

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubmmoreka [JOK
MAacChl U DHEPIrUuUu https://m.edsoo.ru/ffO0c1d7a

29 Pemenue 3amau o reme "Snepueie
peakuun"

90 Peakuuu cunTe3a u n1eneHus saep. bubmmoreka [JOK
Hctounuku sHepruu CoJiHIAa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

91 sHepreTuka. JlencTus
PaANOAKTUBHBIX U3JTyUYE€HUN HA HKUBbIE
OpraHusmsl"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

9 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmmnoreka HOK
DNeKTPOMarHUTHHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"

KonTponbhas pabota no teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJTHBI.
KBanToBnie siBneHus"
[ToBTOpenue, o6o0IIEHNE.

94 JlaGopaTopHbIie pabOTHI TTO KypCy bubmmorexa [IOK
" . " https://m.edsoo.ru/ff0c245a

B3anmonelicTBue Ten
95 [ToBTOpenue, 06o6menue. Pemenue bubnunoreka LIOK

PACUYCTHBIX U KAYCCTBCHHLIX 3a1a4 110

https://m.edsoo.ru/ff0c2572




teme "TemnoBsie npouecch”

[ToBTrOopenue, o6o0menue. Pemenne

bubnunoreka LIOK

6 1
9 pPacUYEeTHBIX U Ka4E€CTBEHHBIX 3az[atj 1o hitps://m.cdsoo.rw/ff0c2a22
teme "KIIJ] TennoBeIX apurareici'”
[ToBTropenue, o6o0menue. Pemenne
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ]1a4 110 1 bubmorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anexTpoycTanoBOK"
[ToBTOpenue, obo0IIEHHE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 bubnnorexa [IOK
patop P ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€ gBiIeHus"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o606meHue. Pabora ¢
100 TCKCTaII:/II/I 10 TEME 'I'];(one6aHI/Iﬁ u 1 bubmorexa HOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubmmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTtaMmu 1o TeMe "KBaHTOBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHClIe (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PuU3MUYECKUe SIBJIECHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJb3YEMBbIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H  3allMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
yucle W B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICICTBEHHbIE CBS3M, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYeHHON (PU3UYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HaXOIWUTh OIIMOKH B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHMUI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOIUIl U TpapuKOB, A€TIaTh BHIBOJIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJIOKEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH mpu pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUNBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCAaHUS,
UCTONb3ysl 3HaHUA O CBOMCTBax (U3MYECKUX SIBICHUM U

HeoOXoauMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M MYTEM CpPAaBHEHMS Pa3JIMYHBIX HCTOYHHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMamMy KOHCTIEKTUPOBAHHS TEKCTa, IPeoOpa3oBaHus HHPOPMALUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
CoJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue COOOIIEHHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, TPU HTOM
IPaMOTHO HCHOJIb30BaTh W3Y4YEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmc B COOTBETCTBUH C IIOCTABJIICHHBIMUA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATHh
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbI | — 2 H3Yy4EeHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBatONIME (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JMAHHBIX JUIS pelleHHs 3aJauyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydeHHOE 3HaueHHWe (U3MYECKONW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(bU3NYECKUX METOJIOB, UCTIOJIb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNOKeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpaThb YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBMCUMOCTH B BHJE TaOJMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMINBI JEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalleHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEKOUIMXCSA 3HAHUKA U NYTEM CpPaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACNATH HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATYpy (DU3MYECKOro COAEpkKaHMs, CIIPAaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JCATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHMcCiIe (U3NUECKUE SBICHUS B NMPHUPOJE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUI  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UIECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (HU3MUECKYI0O BEIMYHMHY C JOPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3y4YEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHfI, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelieHusl, MPOBOJIUTh PAacUYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pe3yibTaThbl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIeays NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3MYECKUX MOJEJEH:
MaTepHaabHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHAas MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUH Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaJie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpU  oOpalieHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYNIHpYs TMOUCKOBBIM  3aIpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOJTHEHUH YYE€OHBIX 3a/laHuil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl WHGOPMAIIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO MPEACTABISATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapar U3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

O®u3uka — Hayka O Tmpupojae. SIBIEHUS TNPUPOIBL.
®dusnyeckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas cucTeMa eIMHUIL

1.4

1.5

2.1

22

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3smMepoB MalbIX Tel.
N3mepenune temrnepaTypsl pYU HOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEILIECTBA

CrpoeHue BemecTBa: aTOMbI M MOJICKYJBI, UX
pasmepbl. OmbITHI, JAOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BelIecTBa

JIBwkenne dyactuil BemectBa. CBS3b  CKOPOCTH
JNBWKEHUS  4YacTUIl C  Temmeparypoid. bpoyHoBckoe

nBkeHue, nuddy3us

23

B3anmopeiicTBre 4acTHUIL BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHHUC




ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKHX)  Tell.
2.4 B3aumocBsI3b  MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue paboOTHI:
Onenka JuameTpa aromMa METOAOM DpsioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpIThl 110 HAONIOAEHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTS)KCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHUE
32 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT 1 BpeMeHH BUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue
33 TEJ KaK IIPUYMHA U3MEHEHMsI CKOPOCTH JBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux riaHerax. Bec tema. HesecomocTs
18 Cuna tpeHusi. TpeHHE CKOJIBKEHUS W TPEHHUE MOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
310 [IpakTraeckue pabOTHI:

OnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBUYKEHUS




(wapuka B KMOKOCTH, MOJEJIU  3JEKTPHUYECKOro
aBToMOOWIE W Tak janee). OmpeseneHue cpemHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnblITHI, J€MOHCTPHPYIOLIHUE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmarviv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnueckue sSBICHUSA B IIprupoAac: MPUMEPLI ABMIXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo Tena. CrocoObl yYMEHBLICHUS U

+ YBEJIMYEHUS 1aBICHUS
49 JlaBneHue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMITepaTyphl
43 [Tepenaua naBneHust TBEPABIMHU TEIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MALTUHBI
3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIAONTHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBI
ATtMmocdepa 3emnu u atMmocepHoe napneHue. [IpuanHb
45 CYIIECTBOBAHUS BO3AYIIHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue armocdepHoro npaeneHus. [lpuGopsl mns
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBre KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [IpakTuueckue paboOTHI:




4.10

4.11

UccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
0o0béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IJIOTHOCTH
JKHIKOCTH. Koncrpynpoanue apeomMerpa HIIH
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeseHue  eé

Irpy30I104bEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHUC

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
53 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeHnenue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuino»  MexaHuku.  Kosddumment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS W
' COXPaHECHUS] MEXaHHMYECKON YHEPTHH
59 [IpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BemlecTBa. Macca U pa3Mmepbl
' MosIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
IOJIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CmauuBaHue M KallWJUISIPHbBIE SIBIICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN
. SHEPruu: TeIionepeaada U CoBepIleHne paboThl
63 Bunel temonepenadyn: TENJIONPOBOJHOCTh, KOHBEKLUS,
. W3IIy4eHUe




KoanuectBO  TEMIOTEHL VnenbHass  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TEoTa niaBJICHUs
[MapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENM U 3aluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETUIOBBIX
6.16
rpoleccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OaUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIepaTyphl.

HalGmronenve n3aMeHeHusl BHYTpEHHEH HEPrUu Teja B
pe3ynbTate Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBIICHUS TETI000MEHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO
BOJIOM IpU TEImI0OOMEHEe ¢ HarpeTbiM MEeTaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

Ouznyeckue SABICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupojie, uznydenue CollHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudyeckue  yCTPOWCTBA:  KalWUIAPBL, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JIEeKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMI cyneprno3uuuu 3JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA




HenicTBus 3JIEKTPUYECKOTO TOKA (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora u MOUIHOCTH 3JEKTPUUECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYeCKUe LEnu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mosne. MarHutHOoe ToNe 3eMiiM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNEeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. 3JEKTPOJBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX MU Ha
TpaHCTIOpTe
Onbitel  @apaznes.  SIBneHue  AIEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasuno Jlenna
DIEeKTpOTreHeparTop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIIMM ~ Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHUIO AJICKTPHU3AIUN TEJ WHIAYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue AEUCTBHSA DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOope.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TJIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS  HANPSOHKEHUW  TpHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
JNEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BbIIENIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveawHeHMH ©  pazaeneHuu. lccrnengoBaHue
JEHUCTBUSI JIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPHUPYIOIIHE  3aBUCUMOCTH  CHJIBI
B3aMMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHWs ToKa B Karymke. M3ydyenue

)ICfICTBI/IfI MAaroHMuTHOIO IoOJii Ha IPOBOJHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KIIJ
JJIEKTPOJBUIAaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICAOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOfI WHAYKIUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

®dusnueckue SBJICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiiu, Apeld MooCcoB,
pOJIb MArHUTHOTO TIOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHUUeCKue YCTPOWCTBA: 3JIEKTPOCKOIN, aMIIepMETp,
BOJIETMETp, PEOCTAT, CYETUMK DICKTPHUUCCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEOXPAHUTEIH, DJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUYECKUE SABJIEHUA
g1 Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBnomepnoe MPSIMOJIMHENHOE JIBUKEHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU
8 HEPaBHOMEPHOM JIB>KEHUH
g5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAAMOJIMHEMHOE
' JIBUJKEHUE
8.6 CBobOoanoe nagenue. OneiThl [anunes
PaBHOMepHOE nBUKEHHE MO OKpyxHOcTU. [lepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBerit 3akon HetoToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynipyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cCWJa TPEHUS CKOJbKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaICHUS
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYecKasi CKopocTb. HeBecoMoCTh U meperpys3ku
%16 PaBHOBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIVIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHnTp Tsxectu
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTb
899 PabGora cun Tsaxectu, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHEprusi Tejla, MOJHATOIO  Haj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTHUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU
[TpakTiueckue paboThI:
Ompenenenne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUsl Telna MpU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TruMoOTE3Bl: €CIM NPU PABHOYCKOPEHHOM




8.28

8.29

JIBIKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoubkeHus. OnpenerneHue
xEcTkocTH TpYKuHBL OmnpeneracHne padOThI  CHIIBI
TPEHUST TPU PABHOMEPHOM JIBKCHHU Tela II0
TOPU30HTAILHON TOBEepXHOCTH. OmnperencHue padoThI
CHJIBI  yOpyrocTh  Ipud  HOABEME  Ipy3a C
UCTIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHXKHOTO

0JIOKOB

@u3nYeCcKue [BJICHUSA B MPUPOJE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU S, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUH: TIeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpareHue sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ pacrnpocTpaHeHHsl. MexaHUYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepuUoAa  KoJjeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepuUoAa  KoJjeOaHHWi

IIPY’KUHHOI'O MAassTHUKA




UccnenoBanme 3aBUCHMOCTH Tepuoaa  KoJeOaHWi
IIOABCIICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
WccnenoBanue 3aBHCHMOCTH  Tepuoja  KoJeOaHWi
MPY>KHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl rpy3a " )I(éCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHUYecKne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHoe IIO0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
10.2 [Ikasna 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBEBIE CBOMICTBA CBETA
10 [TpakTyeckue paboTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHWTHBIX BOJH C
MOMOIIBI0 MOOMIJIBHOTO Tenle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO U
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue yCTpONCTBA:! HCII0JIb30BAaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHuku cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
1 113 Otpaxkenue csera. [Inmockoe 3epkano. 3aKoH OTpaykeHUs
' cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEJIOMJICHHS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E




Onrtuyeckast cuctema QoToanmapara, MHKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onruuyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cnekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpajbHbIX LIBETOB. Jlucriepcus cBeTa
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPa)KeHHUS
CBETOBOI'O Jy4a OT yIJa MaJeHUs.
W3ydeHne xapakTepuCTUK M300paKeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH yIyla MPETOMIICHUS
CBETOBOIO Jiyya OT yIJla NAJCHUsI HAa TPAHULIE «BO3AYX —
11.9 CTEKJION.
[Toryuenne n300pakeHU ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Ornpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAOIIEH JINH3HI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITEl IO BOCHIPUATHIO I[BETA IPEIMETOB IMPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (QUIIbTPHI
duznueckue ABJICHUS B mpupoxe: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
_r TexHuueckue yCTpOMCTBA: OUKH, MEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mianerapHas MOJENb aToMma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHS
104 Ctpoenue aromMHoro siapa. HykioHHas  Mojenb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHbie npeBpamieHus. llepuon momypacmaaa

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 DHeprusi CBA3U aTOMHBIX sijiep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' ConHia u 3BE37
199 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: W3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue painoakTUBHOro hpoHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
pasioaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 PagMOAKTUBHOE U3IIyYCHHE IPUPOJHBIX MUHEPAJIOB,
JICHCTBHE PAJUOAKTUBHBIX H3JIY4YEeHUHM Ha OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue pomu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
(bu3nyecKux 3HaAHUH W UX POJM B LIEJOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUYEeCcKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHEC UX JId PCIICHUSA y‘—Ie6HI)IX 3aaay,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
coOJIOICHHsT MPaBMJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €r0 PE3YIbTAThI, (HOPMYIHUPOBATH BBHIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUIEC TaOIUIl U
rpauKOB, yYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3YyJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! PU3NUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISIBIISITh HEJOCTAIOLINE JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], CIIOIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHWBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAa4YeHUsl (PU3MUYECKON BEIMYMHBI; YMEHHUE OINPEIENATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3OBaTh MPUHLHUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBIEHUW W HEoOXoauMmble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M MNPEACTABICHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IPHU
BBINIOJJHEHUM Y4YEOHBIX 3aJaHU HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKOro cojep:KaHus, CIPaBOYHbIE MaTepUaibl, PECypChl CETH
WuTtepHer; BnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
1 MEXAHUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETA.
' OTHOCUTENBHOCTD JIBHXKCHHUS
PaBHOMepHOE U HepaBHOMepHOE JBMxKeHue. Cpennssi ckopocTb. Dopmyna s
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEMHOE JIBMKEHHUE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+vt
I'padmku 3aBUCHMOCTH OT BpPEMEHHU [UJIsl TMPOEKIHH CKOPOCTH, MPOCKIUU
MepeMeNieHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Te€Jda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBH>KECHMUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl JUISI TPOEKIMU TEepPEMENIECHUs, MPOEKIUH CKOPOCTH U TMPOCKIIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padmkr 3aBUCHUMOCTH OT BPEMEHH I TPOCKIUU YCKOPEHUs, MPOEKIUN
CKOPOCTH, TIPOCKIIUU TEepEeMEIIEHUs, KOOPJAWHATHI TIPH PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUJKEHUU
CBobonHoe mageHue. GopMyIibl, ONUCHIBAIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKAIH (JBWDKEHWE Tela BHHU3 WIU BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH /s MNPOEKLUUH YCKOpPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM MAJCHUM Tejla [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUs Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

@opmysia sl BBIYUCIEHHS CKOPOCTH 4YE€pe3 paJnyC OKPYKHOCTH U MEPHUOJ

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHue I€HTPOCTPEMUTENHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = L
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUS:
1
V= —
T
Macca. [Inotaocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuia — BektopHas puzuveckas BennuuHa. CIokeHne CHuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBeHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CHIIBI, ICHCTBYIOIICH Ha
TEI0
B3aumopneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 _Fl—}z
12 Tpenue Mokosi U TpeHUE CKONIbKEeHUs. DopMyra JJisi BBIYUCICHUS. MOIYJISI CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarnus Ttena. Yupyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

m, -m,
F=g L1 _2%
R
Cua TsokecTd. Y CKopeHre CBOOOIHOTO M eHusI.
®dopmya JIsl BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3M noBepxHocTH 3emiu: F = mg.
JIBmxenue rianet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbce Tena — BeKkTopHast prusnyueckasi BeIHUMHA.
p=mb

I/IMHYJ'IBC cuCTeMEbI Ten. U3MeHeHne HUMITyJIbCA. I/IMHYJ'H:»C CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI 3aMKHYTOM CUCTEMBI TEII:
D=nyU; i, =const
PeakTuBHOE IBHKEHUE

Mexanudeckas pabora. @opmMyiia Jijisi BEIYUCICHUS pabOThI CHUIIBI:

A=F5ooscx

MexaHnu4decKass MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAsA SHEPIusl. d)opMyna JJIs BBIYMCJIICHUSA

KUHETHISCKOMN OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckou sHeprur. Gopmyia I BBIYUCICHUS TOTCHIUAIBHOU




SHEPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas OHECPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHne MEXaHMUYECKOW SHEPTUH MPY HAJTUUUK CUJIbI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poryar. Moment cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeTOABMXKHBIN O6510KK. KITJ[ mpocThix MexaHH3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO Tea.
@opMyita Il BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:
F
P=—-
101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
' I'mppocTraTnyeckoe 1aBieHNE BHYTPH KHJIKOCTH.
dopMyina 7151 BBIYUCICHHUS 1aBJICHUS] BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna AJig ONPEAEICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEUCTBYIOIEH HA TEJO, MOTPYKEHHOE B )KUIAKOCTh HIIH Ias3:
1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

Mexanndeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHMA.

dopmyrna, cBA3bIBaIONIAs YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie koneOanus. Pezonanc

1.27

1.28

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCHpPOCTPAHECHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KOI(PPUIIMEHTa TPEHUS CKONBXKEHHUS; padOThl CHIIBI TPEHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBIIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuofa KojeOaHUM MaTeMaTHUeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KoJIeOaHU MIPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOABUKHOIO
Omoka.

UccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopmaruu IpyKUHBI, YCKOPEHHUsT OpycKa OT yrjla HakJIOHa HAMpaBIISIONICH;
nepuoja (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHW# TMPY>KUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KUHBI,
UCCJICIOBAaHNE HE3aBHCHUMOCTH TIEpHOJa KOJICOaHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

Qusuueckue sa61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KUBOW U HEKUBOW IPUPOJE, NEUCTBUE CWIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIMBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuyveckue yCI’I’lpOlZCI’I’l6(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PpaCCTOAHUA H
YCKOpPpCHUA, OUHAMOMCTpP, IMOAIIMWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXaHU3MBI B 6BITy,

151 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHYECKOM  TEOPUU  CTPOCHMUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucramnmmaeckue u amopdHbIe Tena

59 JIBuxenne dyactuil BemectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temneparypoii. bpoyHoBckoe nBmxkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemnioBoe paclIupeHue U cxatue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsis sHeprus. PaGota u Termonepenaya Kak CrocoObl HW3MEHEHUS

' BHYTPEHHEHN YHEPrun

2.7 Bunp! Teronepegadn: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
Harpesanme wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y aeiabHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPrUU B TEIUIOBBIX MpOIEccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u xoHuaeHcanuda. V3mMeHeHHe BHYTPEHHEH SHEpPruM B MpPOIECCEe

510 UCMapeHuss M KoHAeHcauuu. KumeHwe IKUIKOCTU. YieldbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Braxxnocts BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctayuzanus. V3mMeHeHHe BHYTPEHHEH HHEpPruu MpH

IJIaBJICHUU U KPpUCTAJIM3AallNN. YILCJIBHaSI TCILJIOTA I1IJIaBJICHUA:

,_0

m

BHyTpeHHsIs SHEpIHsl CropaHus TOIUIMBA. Y IelibHAas TEIIOTa CrOPaHus TOILINBA!
q=0/m

[Tpuntuns! paboTs! TermnoBbix apurateneit. KI1/1 teruioBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IJIaBJICHUST Jbja. MccinenqoBaHWME M3MEHEHHS TEMIIEpATypbl BOABI  MPH
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA TPH CMEUIMBAHUM XOJIOJAHOW M

ropﬂqeﬁ BOJBI; IIpOo1IeCCa UCIIAPCHUA

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPUPOJE, KPUCTAIIBI B MpHpoae, uznydenue CoiHua, 3amep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUTPOMETPBI, IICUXPOMETP, MapoBas TypOWHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /Ba BUia 31eKTpUYECKUX 3apsia0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

34

3.5

SHCKTpI/I‘ICCKOC ITOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_II/IH

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snektpudeckux 3apsaoB. JlelcTBHE SIEKTPUYECKOrOo TMOJs Ha

NeKTpUYecKue 3apsabl. [IpoBOAHUKY U JUIIEKTPUKU

3.6

ITocTosiHHBIN AneKTpUYecKUil TOK. JleficTBus 3nexkTpuueckoro Toka. Cuma Toka.




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

BJ'ICKTpI/ILIeCKOG COIMIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenbHOE COEAMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =U;:I=1+I; rR=5,
2 2 7
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTta u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKIIUH
313 MarauTHOe TIOJIe MOCTOSHHOIO MarHuTa. BzamMojeicTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onpitel @apanes. SBnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ilpaxmuyeckue pabomuol
N3MepeHne  AIEKTPUYECKOTO  CONPOTUBICHHS  PE3UCTOpPAa;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIONIETO B IPOBOJHUKE

(pGSI/ICTOpH, JIaMHO‘IKa), OT HaIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIIECPEUYHOT0 CCUCHHUA U

YACIBHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMJIH, e MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JUISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHUUECKOW  DHEPTUH,  AJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
[pPEIOXPAaHUTENH, D3JEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexkTpoMarHuTHbIe BOJHBL. [1Ikana 3meKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xox nyueit B nun3e. DokycHOe paccTosiHue JIMH3BL. OnTHYecKas cuia
' muH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpakxmuueckue pabomoi
M3mepeHue onTHYecKoi cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U N300paxeHus,
326 KOTJ1a IIPeIMET PacIioyio’KeH B TBOMHOM (hoKyce), mokazaTess MpeIoMIICHHSI CTEKIIA.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparonield JTMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JIBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJla IMPEJIOMJIEHHS CBETOBOIO Jiyda OT yrja MaJeHHs Ha TpaHHIle
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE BJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
i1 PagnoaktuBHOCTH. Anb(da-, Oeta-, ramma-uznyyenus. Peakium anbda-u Oera-

pacrmaja




4.2 OmneiTel Pesepdopna o paccesanio anbda-dactull. [nanerapuas Mozenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3otornsl

4.4 [Tepuon monypacmnaaa aTOMHBIX sIAEP

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJAMOAKTUBHOE U3JIYYCHHE NPUPOAHBIX MHUHEPAJIOB,
JeNCTBUE paAOAKTUBHBIX U3JIyU€HUN HA OPraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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