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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl MO (U3MKE HaAmpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS U OpraHMU3alli0 HU3yYCHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mno (u3Mke y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysIbTaTaM OOYUCHHsI, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
NOMOIUIHM YUYUTENIO B CO3/1aHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
NPEIMETOB, IMOCKOJbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEW u (U3HUECKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpas3lbl TNPUMEHEHUS HAyYHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 TiaBHBIX 3a7a4 (pU3MuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHON I'PAMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS,



HHTCPIPCTUPOBATL JAHHBIC M HCIOJBb30BATH HAYYHBIC JI0Ka3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpefiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepanuu, peagu3yOLUINX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NPUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluXxcs K HaydHOMY
HU3YYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEICTABICHUA O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHbBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JISITEIIBHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (M3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIIEJOBaHUSA C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATIEHON IeATeTLHOCTH, CBI3aHHBIMH
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABnenHus npuponbl. dusznyeckue sBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelUyuH. DPuU3nyUecKue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIIBbIO MOIeeH

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, DJEKTPUUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmpezeneHne UEHbI IeEHUs LIKaJIbl U3MEPUTEILHOTO MpUodOpa.

2. H3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJIbIle BHICOTA
MmycKa.
IlepBoHaYaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. Habnronenue 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 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W 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 €IUHULIE
00BEMa BEIECTBA.
Cwmita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmionenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepemaua naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnmuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000ouku 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEepHOTO J1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnudeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABIICHHUS.
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3aBUCHMOCTb BBITAIKHUBAIOIICH CHUJIBI OT O0OBEMA MOTPYKEHHOW YacTH
Tela U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

N

8. YcIIOBHME IUIABaHMS TEJ: IUIABAHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
[IOIPYKEHHOE B JKUIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHS pblyara K OJIOKY.



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

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie 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. V3ydeHHe 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThLI. Bunsl TEIIONEpPEaauH:
TEIUIONIPOBOHOCTb, KOHBEKIIS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO ABUKEHHUS.



v ok W

© ® N o

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 COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne 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 AaBiIeHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM HUITHHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa »JIEKTpUYECKUX 3apsanoB. B3ammopeiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. IlpunHimn
CYIEPIO3UILIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM 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. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBICHUE BelIECTBA. 3aKoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COEIUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. MCIOnb30BaHME 3JIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABiaenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTeHEPATOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne CHIlbl TOKa aMIIEpMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO TOJISl HA POBOJHUK 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 vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONECHUIO DHJICKTPU3AIMU Tel MHAYKIUMEH W TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWJIbl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB MPU  UX
OoOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS IEKTPUUECKOIO 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 TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOomHOE
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.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CMI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U paboThl. [loTeHnanbHas YHeprus Tena, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxaTtoi npyxxuHbl. Kunernueckas
sHeprud. TeopeMa 0O KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHHsS] MEXaHWYECKOU
SHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO 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 Tela U JACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCa IIPA HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJibca MpU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUr pHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBMIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela NPU PAaBHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM ITIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O¢€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



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 JNEUCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnipocTpaHeHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogeHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOeOaHU MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI.

DONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOiCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
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. 3atmenust Connua u Jlynsl. Otpaxenue cera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHUs cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucTteMa. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmepcus cBeTa.

Hemoncmpauuu.

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJia OTPaXK€HUsI CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJICHNS Ha TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

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

KBaHnTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue U NMoroieHre cBera aroMoM. KBaHThI. JInHEHYaThle CIIEKTPBI.

PagnoaktuBHOoCTh. Asbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOIro
anpa. Hyxionnas wmopens aromHoro snpa. HM3oromsl. PaanoaxtrnBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3b MacCel M 3Hepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepretuka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpekoB B kamepe Busbcona.

5. PabGota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000mIeHWS TPEIMETHOTO  COACpXKAaHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYy4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIONyYCHHBIE 3HAHUWS, pemaTh 3a7add, B TOM YHCIIE
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JAaHHOTO pas3felia peaan3yercs
3a CcU€T TOro, 4To OOyYaloOIIWEeCs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPYKAIOIIEH MPUPOJIC U MMOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HapUMep, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3TMIHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UcCleIoBaHne 0000IIaroero xapakrepa. Moaynp 3aBepiiaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 00pa3oBaHuUsl.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpEca K HCCIeI0BaTENbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHUE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHUHU ISl PEIICHHUS 3a/1ad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

peleHus;

e §8) ajanTanuM K M3MEHAIOIMUMCSH YCJIOBHSM COLMAJIBHON W NPHPOIHOH
cpeabl:

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

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - NOTPEOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pA3BUTHA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

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



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

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BETUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3a1aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIbHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALIMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UIeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMl W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU TpauKoi 1 X KOMOWHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
palboT 1 MPOEKTOB 3a7aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
O1aroxenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh pPOJd, OOCYXJaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalMSIX, TPEOYIOIIUX
JUIs pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IMPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHSATHE pElleHUuM
rpymmon);

CaMOCTOATEILHO COCTABJISTH AITOPUTM pellIeHUs GU3HUECKON 3aaul WIIH
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUM;
JienaThb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MYecCKOro HMCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYalluld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUN (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAMHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya JaBiCHUS TBEPABIMU TEIaMHU, XUIKOCTSIMU U
razamy, arMochepHoe JaBlieHHWEe, IUIAaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE U3YYCHHBIX (U3HUECKUX  SBIICHUH B
OKpYXaIollleM MHpEe, B TOM UHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMHM B >KMBOM M HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PHIO, phlUarv B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUs, AaBliecHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBHS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU OMKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
00O3HAYEHUA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIOJIb3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



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

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

pemiath pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI UM MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOH (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOLIU
(bU3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tena,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJIMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€ja, OT INIyOMHBI, HA KOTOPYIO HOTPYKEHO TEJIO, YCIOBUMN
IUTAaBaHMSI TeJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUECKHUX BEJIMYMH B BHUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHS (PU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOJOIPOBOJAA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro coiepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHeT, BIaJeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKAaHUSA, B TOM
YHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBHYKCHHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUYECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pas3inuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIHUS, U3IIy4YCHUEC),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCCKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJrOCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PHU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAElbHAsA TEIUIOTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHUBJIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJb3Ysd OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
CTPOEHHUS BEIlEeCTBa, MPUHLHUII CYNEPHO3ULUHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1s1 yyacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHMsSI DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBUSI 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [IJIS  peIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ peleHus, NPOBOAUTH PACUETHl M CpPABHUBATh
MOJIy4YEeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3ys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
MIPOBEJEHHUSI UCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
(bu3MYEeCKUX CBOMCTB Tel (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHus TPH H3IYUYEHUH OT I[BETa H3JIydaromle (TorjoIiaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEel W B3aUMOJICHCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX T[IOJIE€H TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (DOPMYIHPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOTO
CEYEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HAOpsDKEHWs Ha  IPOBOJIHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHJE TaOMUI M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX omnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUHMK 3JIEKTPUUYECKON HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, SJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Lernen ¢ nocaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



NPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  MH(OpPMAIMIO O  TIPHUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 370pOBbSI M COOMIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPENE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HUYECKOTO COJICpKaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJJaHUN HAyYHO-TOMYJISPHYIO
auTepatypy  (U3UYECKOrOo  COACpKAHUS, CIPABOYHBIE MaTepHUalbl,
pecypcbl cety MIHTepHET, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHMS,
o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YIbTAThI
MPOCKTHOW WJIM UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEH;

IPU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpelesTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]a4aMHU, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peniaTb KOH(MIUKTHI.

K xoHiy o0yueHus B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, Si/IEPHAsi SHEPIeTHKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyxaroume u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3MUECKHe SIBICHUS B IPHUPOJE:
MIPWJINBBI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE IECUCTBHE BUIAMMOTO,
yIbTPpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAMUTH IMPAKTUUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYEHHBIC CBOMCTBA TeN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIleHUe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSKECTH, YCKOpPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSTOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPTHs, TOoJHAsg MEXaHW4YecKash SHEeprus,
MIEPHOJT ¥ YacTOTa KOJIeOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MYCCKHUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W EIUHUIIBI (U3UUYECKUX BEIUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHUS JHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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

pemarte pacyéTHble 3adaud (OHUpamoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMS], TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUINTh TMPU TTOMOIIH
$u3MYECKUX METO/OB, HCIONB3yS OMHCAHWE WCCICIOBAHUS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NOPOBEJCHUSI  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(du3MUecKux CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOUHOro Habopa
o0Opy/OBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAauYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoimei JUH3bI), O0OOCHOBBIBATH BBIOOp cmocoba HW3MEPEHHS
(M3MepUTEILHOTO IPUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUI MaTeMaTH4YeCKOro MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
duznyecKkux BEIMYMH B BUAE TaOMMI U TpaduKoOB, NeiaTh BBIBOIbI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolledl JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

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

pa3nnyuaTh OCHOBHBIE TPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TEJI0, TOUYEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MAaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAECHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOLIEH cpesie;

OCYIIECTBJIATh TMOUCK WHPOpManmu (U3NUECKOTO COJIEpKAaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITI0JIB30BaTh MPHU BBIOJIHEHUN YYE€OHBIX 33JaHUN HAy4YHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BaThb  WU3YYEHHBIU
NOHATUUHBIN anmapaTr K3y4yaeMoro pasjena (U3HKM U COMPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB 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 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METOM ITO3HAHUS 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>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) | bu6mmorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe xKe 3
RAHIHCCKOC ABIDREHHE https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 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 gaBiaeHus: TBEPIABIMU 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 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [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
> POCTRIE MEXQHHSMEL > 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 ITPOTPAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TenioBble 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 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBIH HIICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (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 B3aumonelicTBue 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 kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 CTpoctiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n 0600IIEHNE 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 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
)
Jl:;n Tema ypoxa Beero Kontpoabusbie IIpakTunueckue fI[:;‘?eHHﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI

®u3uka — Hayka O pUpoE.

1 SBnenus npupoabl. Pusndeckue 1 https://m.edsoo.ru/3¢9c9366
SIBJICHUS
MexaHnndeckue, TIUIOBEIC,

2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS
duznuecKue BEIUYUHBI U UX

3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
VYpok-uccnenosanue "M3mepenue

4 TEMHCPATYPHL HIpH HTOMOTIH 1 1 https://m.edsoo.ru/2312¢9d7
XKHUJKOCTHOTO TEPMOMETpA U aTUMKa
TeMIEpaTyphl"”
Kak ¢usuka u agpyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT MPUPOY.

5 EcrecTBeHHOHAy4HBIN METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJeIei
VYpok-uccnenosanue "lIposepka

6 FHHOTESBE: ATLHOCTL TOMETa 1 1 https://m.edsoo.ru/145¢e7ble

IapuKa, MymeHHOTr0 TOPU30HTAIIBHO,
TeM 0OO0JbIIIE, YeEM OOJIBIIIE BEICOTA




mycka"
Crpoenue BeniecTBa. ONBITHI,

JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHHUEC BCIICCTBA

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

10

JIBM>KEHUE YacCTHULl BELIECTBA

VYpoxk-uccienoBanue «OmnbIThI IO
HaOJIFOJEHUIO TEIJIOBOrO
PaCIIMPEHHUS Ta30BY

ArperaTHLIe COCTOsIHHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

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

11

B3aumocBsi3p MeX1y cCBOWCTBaMU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OCoOEeHHOCTH arperaTHbIX COCTOSHUM
BOJBI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH>KEHUE

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

13
14

Ckopoctb. EnnHuiiel ckopoctu

Pacuer IMyTHU U BpCMCHU JIBUKCHU

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

15

16

17

Wueprus. 3akoH HHEPITUH.
B3anmogeiicTBre Ten Kak npuynHa
W3MEHEHUS CKOPOCTH JIBHXKCHHUS TEI

IInoTHOCTH BemiecTBa. Pacuet Macchl
1 00beMa Tejia M0 ero INIOTHOCTH

JlaGopaTopHas paboTta
«Ornpenenenue MIOTHOCTH TBEPAOTO
Tenay

https://m.edsoo.ru/7b9b482e

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

https://m.edsoo.ru/766f1f8§9




Pemrenue 3agaud mo reMme "I1IOTHOCTE

18 | https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuiia KaK XapaKTepuCTUKa

19 B3auMoaercTBug Ten. Cuna https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
3aBUCHMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(nedhopmanuu) Ipy>XKMHBI OT
MPUIIOKEHHOMN CHITBD»

21 SBnenne taroreHusa. Cuiia TSKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSAXKECTH U

22 Mmaccol Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3agad o reMe "Cuna tsoxecta"
Cuita TsoKecTH Ha WX IIaHETax.

23 APYT hitps://m.edsoo.ru/384f287b
duznyeckue XxapakKTepUCTUKHU TUTaHET

24 N3smepenune cun. JJuaamomerp https://m.edsoo.ru/f663912d

25 Bec tena. HeBecomocTth https://m.eds00.ru/594bb9cd
CrnoskeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJAHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOnelicTBYIOIIAsA CHIT
Pemrenue 3agad mo reMme

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

PaBHOelicTBYIOIIIASA CHIT

Tpenue cKONbXEHUS U TPEHHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast pabota «13yuenune
3aBUCHMOCTH CHUJIBI TPCHUS

29 https://m.edsoo.ru/99easef7

CKOJIBKCHUA OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAIOIINXCS




30

MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOJICMCTBYIOIICH CUIIBI

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

31

Pemenue 3anau o remam: «Bec
tenay, «['padpudeckoe n3odbpaxenue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHI»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas padboTa no remam:
«MexaHndeckoe TBUKECHHEY,
«Macca, III0THOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHIY,
«Cubi»

25.12

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

33

34

35

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUUCHUA TaBJICHUSA

JaBieHwne raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaya naBiieHust TBEPABIMU
TeJaMU, JKUIKOCTSIMHU U Ta3aMH.
3axkoH ITackains

https://m.edsoo.ru/e56bd875

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

https://m.edsoo.ru/cfb73461

36

37

38

HaBHeHI/Ie B XXUJKOCTH U Tra3c,
BBI3BAHHOEC lleﬁCTBI/IeM CHJIBI TAXKECTHU

Pemenue 3amau mo treme «J/laBineHue B
’KHIKOCTH U rase. 3axkoH [lackais

Coobmarommumecs: cocy/sl

https://m.edsoo.ru/8e8367b5

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8

39

I'mapaBnnueckuit mpecc

https://m.edsoo.ru/f6417ca4

40

Manomerpsl. [lopuiaeBoi
YKUJKOCTHBIN HACOC

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emn. [TpudauHb
CYILLIECTBOBAHUS BO3yIIHON
0001109kH 3eMit. 3aBUCIMOCTh
aTMOoCc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI

https://m.edsoo0.ru/9249b692

42

43

Bec Bo3ayxa. ATmocdepHoe
JlaBJICHUE

N3mepenue atMochepHOTo AaBJICHUS.

OmnsitT Toppuuennu

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

44

3aBHCUMOCTBH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTBI HAJl YPOBHCM
MopsI

https://m.edsoo.ru/6¢c48c524

45

46

Bbapomerp-anepoun. AtmochepHoe
JaBJIEHUE HA Pa3JIMYHBIX BBICOTAX

Pemenue 3ana4 no reme
"ATmocdepHoe naBieHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPY’KEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopnas pabota
«OmpeneneHne BEITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHJIKOCTh)

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

49

Jlaboparopnast pabota 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca

Teja B BOJIE OT 00bEMA MOTPYKEHHOM

B XXUJIKOCTH 4aCTH TEJa»

https://m.edsoo.ru/3c11398¢

50

IInaBaHue Temn

https://m.edsoo.ru/celf25ac




51

52

53

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpejiereHue e€ rpy30mno bEMHOCTH"

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B»

Mexanunueckasi paborta

https://m.edsoo.ru/ce4a8f8a

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

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

54

55

56

MorHocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
MOoIbEME 110 JJecTHHUIE"

[Ipocteie MexaHnu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

https://m.edso00.ru/4395592¢

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

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

57

KonTponbHas padota no teme
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

14.04

https://m.edsoo.ru/3¢391d99

58

Peseprubrit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPbIX T,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas pabota

16.04

https://m.edsoo.ru/76988618

59

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota
«MccrenoBanue ycioBHii paBHOBECHS
pbIyaray

0.5

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

60

Pemmenue 3amau mo TeMe «Y CI0BUS

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




61

PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTBust
MexaHusma. JlaboparopHas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

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

62

Pemrenne 3agau mo teme "Padora,
mMormtHocTh, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

64

65

66

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIPENEICHHE
WU3MEHEHNS KUHETUYECKON U
MOTEHLIMAJIbHOW YHEPTUU IIPU
CKaThIBaHWM TeJa 110 HAKIIOHHOM
miockoctu"

KonTponbHas pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

14.05

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

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

https://m.edsoo.ru/fbb989ba

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

67

68

PeseprubIit ypok. Pabora ¢ Tekctamu
no TeMe "Mexanndeckoe ABMKeHIE"

PesepBHelIit ypok. Pabora ¢ Tekctamu
o teMe "Padorta. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

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

https://m.edsoo.ru/281b265¢




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

OcCHOBHBIE TIOJIOKECHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIE IOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJICKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEPAOTO, KUIKOTO U

3 a P a 5 1 https://m.edsoo0.ru/7236¢919
ra3o00pa3HOro COCTOSTHUI BeIllecTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOTo

4 COCTOSIHHMM BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKON TeOpuu

5 Kpucrannnueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
CmauvBaHMe U KallUJUISIPHOCTb.

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

7 TenmoBoe pacuIMpeHre U CxKaTue 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEMIIEPATYPbI

8 CO CKOPOCTBIO TEINIOBOTO ABMKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]
Buytpennss sueprusi. CriocoObt

9 yTp p . 1 https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEH SHEpruu

10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2¢

11 Ypok-koupepenmus "TIpakTruueckoe 1 1 https://m.edsoo.ru/47298c48




12

HCII0JIb30BAHUE TETJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KomnnuectBo TeIuioTrl. Y aenbHas
TEIUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.

TerooOMeH 1 TEIIOBOE paBHOBECHE

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

14

15

16

17

Jlaboparopuas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonudecTBa TCIIIIOTHI,

HGO6XOI[I/IMOFO AJId Harp€BaHus TEJ1a
" BBIACTIAEMOTO UM ITPH OXJIAKACHUN

JlaGopatopHnas pabota
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTsa'

DHeprus ToIMBa. Y AenbHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

18

19

20

[InaBnenue u oTBepIeBaHUE
KPUCTAIIMYECKUX Tell. Y IeJbHast
TEeII0Ta TUIaBJIEHUS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IIaBJieHus npaa"
[Tapoobpa3zoBaHue 1 KOHJCHCAIIHS.
Hcnapenue

https://m.edsoo.ru/5¢93abab

https://m.edso00.ru/9cb89b68

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

21

Kunenwne. Y aensHas Temiora

https://m.edsoo.ru/edc6ce3f




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa

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

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

24

25

26

[TpuHIHIBI paOOTHI TETIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBuraTers.
TemnoBkle ABUTaTEIN U 3aIMTA
OKPYKAIOIIEH CPeIbl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPTUHU B TEIIOBBIX Mpoleccax

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTna"

https://m.edsoo.ru/dfea43fc

28

KonTponbnas pabora no teme
"TerioBEle saBieHusA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

11.12

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

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"

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

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




31

32

33

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH Kynona

DIJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 371€KTPUUYECKOT0
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsios.

DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

https://m.edsoo.ru/9753c¢836

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

https://m.edsoo.ru/d5afc8eb

34

35

36

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apAa

Pemienue 3a1a4 Ha IpUMEHEHUE
CBOMCTB 2JIEKTPUYECKHUX 3apsAI0B
DNEKTPUUECKUH TOK, YCIIOBUS €70
cyuiecTBoBaHus. VlcTouHuKH
NMEKTPUYECKOTO TOKA

https://m.edsoo.ru/f2d4al34

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

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

37

38

39

JIerCcTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3JIEKTPUYECKOTO I10JIs1 HA
MPOBOJHUKHU U JUAJIEKTPUKHU"

3JICKTpPI‘ICCKHfI TOK B MCTaJlllax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/acle7251

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

https://m.edsoo.ru/23935322

40

DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTu

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlaboparopHas pabota
"M3mepeHue u peryanpoBaHUe CUIIbI
TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

QHGKTpI/I‘-IGCKOC HaITps>KCHUC.

0.5

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




43

BoasT™metp. JITaboparopHas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.
y,I[GJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA

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

44

Jlaboparopnas padoTa "3aBHCUMOCTH
AJIEKTPHUYECKOTO COMTPOTHBIICHUS

MPOBOIHUKA OT €r0 [UINHbI, IUIOIIAIN
MOIEPEYHOr0 CEYECHHUs U Marepuaa'

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

45

3aBHCUMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydJacTKa Leru

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

46

JlaGoparopHnast pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI
TOKA, UIYIIEro 4epe3 pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

https://m.edsoo.ru/8fbc7cSa

47

48

49

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHU IMTPOBOAHUKOB

JlaGopatopnas pabora "IIpoBepka
MpaBUJIa CIOXKEHUS HANPSDKEHUH MpH
MOCJIeI0BATEIbHOM COeTMHEHUN
JBYX p€3UCTOpOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIA CHIIBI TOKA MPH
napajieIbHOM COeTUHEHUU
pe3uctopos”

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

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

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

50

Pemenue 3aga4 Ha npyuMEHEHNE

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




51

3akoHa Oma 1A PA3JIMIHOI 0
COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

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

52

Jlaboparopnas pabota
"Onpenenerre padboThl U MOITHOCTH
AIEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DJNeKTpUYECcKre ey 1 MOTPeOnuTen
ANEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIE MATHUTEI, UX
B3aUMO/JICHCTBHE
Ypok-uccnenosanue "M3yuenue
MoJIeH MOCTOSTHHBIX MarHuTOB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766¢29

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

56

57

58

MaruuTtHoe nojie. MarauTHOeE moJie
3eMiId U €ro 3HAUYEHHE JUISA JKU3HU Ha
3emite

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
AIEKTPUYECKNN TOK"

KonTponbHas pabota mo Teme
"DnexTpudecKue 3apsbl.
3apspKeHHBIC Tela H UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTPUICCKUI TOK" /
Bcepoccutiickas nmpoBepouHas pabota

15.04

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

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

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




59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
AJIEKTpHYECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonb30Banue
ANEKTpo/IBUTATENIeH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOoaABUTATENS "

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onextporerepatop. CriocoOs
MOJTYYCHUS SJICKTPUICCKON IHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUn

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
Mar"HuTHbLIE SIBJIeHUS"

0.5

22.04

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

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336




KonTponbnas pabora no teme

66 "DJIeKTpUUECKUE U MAarHUTHbBIC 1 14.05 https://m.edsoo.ru/fc544d96
SIBJIECHUS"
Pese % . Pa6

67 SCPBHBI YpOIt. Fabota ¢ TeKcTamit 1 https://m_edsoo.ru/7d3485e1
o teMme "TenoBsie ABIEHUS
Pese i ypok. Pabora ¢ TekcTa

68 pBHI:IH yp ract "T MH 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarduTHbIE SIBICHUS

OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOT'PAMME




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Mexanndeckoe OBHKEHUE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TO4Ka
Cucrema orcueta. OTHOCUTEIBHOCTD

2 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOIr'0 JBIKECHUS
PaBHOMEpHOE NpIMOIUHENHOE

3 p p 1 https://m.edsoo.ru/bc342¢86
IBHKEHHE
HepaBHOoMepHOE NpsAMOIMHENHOE

4 nBwkeHue. CpeHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
ITpssmonHEHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBIOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopoctu
JlaGopaTtopHast pabora "Onpenenenue

CKOPEHUS TeIa IPH

7 YOHROp P | 1 hitps://m.cdsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOH ImIocKoCcTH"
CBo6oanoe magenue tei. OnpITh

8 A . 1 hitps://m.edsoo.ru/163cf472
I'anmunes
PaBHOMEpHOE IBHMKEHHE IO

9 P A 1 https://m.edsoo.ru/7a978b7a

okpyxHocTH. [leproa u yactora




obOparmenus. JInHeitHas U yrioBas

CKOpOCTH

10 [leHTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 % H .B

11 CPBBIN SAKOH HILIOTOHA. BEKTOP hitps://m.eds0o.ru/8776289d
CUJIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOzelicTBYIOIIAs CHITa
Tpernii 3axkon HrroTona.

13 PETHH 3AKOH HBbIOTOH https://m.edso0o.ru/6155617¢
Cynepro3unus cuil
P

14 CILICHHE 33121 Ha HpUMCHEHHe https://m.edsoo.ru/52e8393d
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemenne 3amau nmo teme «Cua

16 HHICHHE 3477 1O TEM i https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTH
JIa6 5] O

17 B https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBI

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

19 CHICHHE S/ 0 TeMe «HiTa https://m.eds00.ru/97¢5¢938
TPEHUS»
JIa6 5] "O

20 abopatopHas pabota Hpe,ueﬂeHI/I"e https://m.edsoo.ru/78ff698¢
Kod(UITMEHTa TPEHUS CKOTBKCHHUS
Pemenue 3amay mo reme "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHUs"
Cwita TsDKeCTH Y 3aKOH BCEMUPHOTO

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3
mageHust

23 Ypok-koHpepenmus "JIBuxkeHne TeI https://m.edsoo.ru/6a48e5c3
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BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"

Pentenue 3amau mo teme "Cuia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

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

25

[IepBas kocMHu4eckasi CKOpOCTb.
HesecomocTs n neperpysku

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

26

PaBHOBecue marepralibHOI TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAIlICHUS.
MowmeHT cuinbl. LeHTp TsKECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue marepraibHOI TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LeHTp TsKECTH

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

28

29

30

Pemenne 3amau mo reme "MoMeHT
cuibl. LlenTp Tsxectn"

[ToaroroBka Kk KOHTPOJILHOU paboTe
mo TeMe "MexaHn4yecKkoe JBHKEHHUE.
Bzaumopneticteue ten"
KonTponbhas pabota no teme

"MexaHn4yecKoe ABKEHHE.
BsaunmoneiictBue Ten"

13.11

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

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

https://m.edsoo.ru/fc25194b

31

Nmmynsce tena. Miynbe cuitbl. 3aKoH
COXpaHEHMsI UMITYyJbca. YTIPYroe u
HEYIPYTroe B3auMOJICHCTBHE

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




Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
Vpok-xoH(pepeHus "PeaktusHoe

33 P deperu ) https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
Pabora critel TSKECTH, CUIIBI

35 ’ https://m.edsoo.ru/d7a7c¢555
YIPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHas pabora «OrnpeneneHue

a00TBI CHIIBI TPEHUS IIPU

36 p p p https://m.edso00.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAIILHON TTOBEPXHOCTH)
CBsI3b DHEPIrUuU U padOTHIL.

37 priuHp hitps://m.edsoo.ru/84817179
[TorennmansHas 3HEPrUst
Kunetnueckas sueprus. Teopema o

38 N P P https://m.edsoo.ru/24d61ab5
KHHETUICCKOW dHEPTUU
3aK0H COXpaHEHUs DHEPTUHU B

39 p p https://m.edsoo.ru/24661129
MEXaHUKE
JlaOopatopuas padbora «13yuenue

40 patop p yi https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUsI YHEPTUM
KonebarensHoe ABIMKEHUE U €TO

41 a https://m.edsoo.ru/7b9859af
XapaKTEePUCTUKH
3 0 .

42 FTYXAIONUIE KONCDAHMA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
Maremarnueckuii 1 IPYKUHHBIA

43 Py https://m.edsoo.ru/4a6aa385
MasITHUKHU
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuo/ia KojeOaHui OT KECTKOCTH https://m.edsoo.ru/b1c7271b

NPYKUHBI U MAacChl TPy3a»
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46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMI
MIPY>KUHHOI'O MasATHHUKA»

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHu i
rpy3a, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

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

48

Mexaunueckue Boinabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7

49

50

51

VYpok-koHpepenius "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/ebd8d7b6

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

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

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoineOaHus U BOJTHBI"

https://m.edso0o0.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159¢

55

KoHnTtponbHas pabota 1o teme

23.01

https://m.edsoo.ru/e9924b5e




56

"3aKkoHbI coxpaHeHUs. MexaHnueckue
KoJie0aHus U BOJHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

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

57

58

59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOHMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne
YaCTOThI U JJIMHBI JIEKTPOMarHUTHOM
BOJIHBI

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

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

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHast IPUPO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE CBOIICTBa
CBETa

https://m.edsoo.ru/ecb99257

62

63

64

Hcrounuku ceera. IIpsaMonunennoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JIyHsl

3aKoH OTpaK€HUs CBeTa. 3epKaia.
Pemenue 3anau Ha IpUMEHEHNE
3aKOHA OTPaKEHUS CBETA

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

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9{872

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

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30Banne IOJTHOTO

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




66

67

68

BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yrJjia
MaJICHUsl Ha rpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koHpepennus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"

JImaselr. OnTHYecKas CHIIa JIMH3BI

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

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

https://m.edsoo.ru/c6451cf4

69

70

[TocTpoenue n3oOpaxeHnit B TMH3AX
JlaGopatopHas pabota "Onpeznenenue
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHJIBI cOOMparoLiel TMH3bI"

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

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

71

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

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

72

73

I'ma3 kak onTuyeckas CUCTEMA.
3penune

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/d7aa88af

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

74

Pasznoxxenue Genoro cBeTa B CIEKTP.
Omnbitel HeroTona. Cnoxxenue
CIIEKTPaJbHBIX LIBETOB. [{ucnepcus
cBeTa

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

75

JlaGopaTtopHnas padota "OMBITHI 11O
Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP H

https://m.edsoo.ru/b4867994




BOCIIPHSATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
¢bmbTph"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTephepeHius u qudpaxuus"
OmneiTel Pesepdopaa u mranerapuas

77 pdopa p https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
IToctynarel bopa. Monens atoma

78 Y p A https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u IOTJIONICHHE CBETa

79 aromoM. KBanTel. JInHeiiuaTeie https://m.edso00.ru/9fb5689b
CIIEKTPBI
VYpok-ipaktukym "HaOmronenue

80 POTP oM " 8 https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKaHUS

81 PamnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/8e724769
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas moznens
PagmoaxkTuBHEBIE ITpeBpaIeHNS.

83 s peBpatt https://m.edsoo.ru/8bS6a71d
H3o0Tonbl
Pemenue 3agad mo reme:

84 " " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE peBpalieHUs

85 [lepuoxa nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenius "PaguoakTuBHbIE

86 H3JIy4EHUS B [IPUPOIE, MENUIUHE, https://m.edsoo.ru/4eadf6ed
TeXHUKe"
e e pea . 3aKo

87 /ICPHBIC PEAKIUH. SAKOHAT https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHHUA 3apA10BOI0 U MaCCOBOT'O




88

YHUCCII

DHeprusi CBsI3u aTOMHBIX siiep. CBsi3b
MaccChl ¥ SJHEPTUHU

https://m.edsoo.ru/734f11cl

&9

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cuHTe3a U ACNCHUS Saep.
Nctounuku sHeprun CosHIla U 3BE3]1
Ypok-koHpepenus "SAnepras
sHepreTuka. JleicTus
PaAOAKTUBHBIX MU31y4YEHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTPOMarHUTHOE ToJI€.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbI€ siBieHUS"

https://m.edsoo.ru/d9f1261a

93

KonTposnbHas pabora no teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTtoBbie siBiieHUs"

29.04

https://m.edsoo.ru/7231a58d

94

95

96

[ToBTOpeHme, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTeue Tea"

[ToBTropenue, 06o01meHue. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10
teme "TemnoBsie nporecco”

[ToBropenue, 00001meHue. Perenne
pacYeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110
teme "KIIJ TeruioBsIX aBUratenei"

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4




97

98

99

IToBTOpenue, 0600IIeHNE. Permenue
paC‘IGTHBIX 1 KAQ4YCCTBCHHABIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEeHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeTOBEIE ABJIEHUA"

[ToBTropenue, 06o0menune. Padora ¢

TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/399f4911

https://m.edsoo.ru/1cd92¢22

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, 06o0menune. Padora ¢
texcramu 1o teMe "Koiebanusa u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

102

[ToBTOpenue, 0606menne. Pabora c
TexkcTamu 110 TeMe "CBeTOBEIE
saBieHus"

IToBTOpenue, o6o0mmenue. Padora ¢
TekcTamu 1o Teme "KBaHToBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

https://m.edsoo.ru/5986dca7

https://m.edsoo.ru/6d32ee4f




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

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) GUZUUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHMS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JaHHYIO (U3MUECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYTMPOBKY 3aKOHa ® 3allMCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJjaud  3alUChIBaTh KpaTKOE YCIOBUE, TMOJACTABISTH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOABI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYeCKUX  CBOWCTB  Tel:  (OPMYJIMpPOBaTH  IPOBEPSEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHUI coOuparth
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPHUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JIEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OIHCAaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

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

1.16

OCYIIECTBIISATh OTOOpP MCTOYHUKOB MH(pOpMaluu B ceTu VHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIUIO, KOTOPAsi SIBIISCTCS MPOTHBOPEYMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUT

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 WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, TpPU ITOM
IrPaMOTHO HCIOJIb30BaTh HW3YYEHHBI NOHSATUHHBIN amnmapaTr Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILCHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATHh
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindathb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YMCiIe (PU3NUECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJIB3YEMbIX  BEJIUYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHE SBICHHS W IPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (hPHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MNOMOIIbI | — 2 M3Yy4EeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBaONINE (PU3NUYECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJyYeHHOE 3HAaueHUEe (U3NYECKOM BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3nUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAO0OBaHNA, ACIaTh BBIBOIABI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(GU3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMNBI JEHCTBUS W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJIATH CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT'0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOMN
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

OCYILECTBIISATh MMOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4YE€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPATYpy (DU3MYECKOro COAEpIkKaHMs, CIIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3oBaHusi HHGOPMAIUU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIbKHX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TIPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUSA II0 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauyy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (DU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPakTOBaTh  (U3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MUECKHE SIBICHUS M TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHUM), UCIONB3Yys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOJAUTh pPacUYEThl M OLIEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHU A (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE MCCIIEA0BAHUS, BBLAEIATH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BbIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUIO (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

IPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOAMUTH HCCIIEJIOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIHUYHUH C
HCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pPe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalibHas TO4YKa, a0COIIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAs JIMH3a, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O dAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300paKEHUHN B MJIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpalleHuH ¢
npruOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepuer, caMoCTOSTENbHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTHU  ONpPENECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nHpopManii Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOTOTHHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  HAy4dyHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh  OpUEMaMH

KOHCIIEKTUPOBaHHUS TEKCTa, NMpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUNHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHpPEeNITh 00513aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pa3pemiaTh 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, TEIUIOBbIEC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

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

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUI]

1.4

1.5

2.1

22

ECTCCTBCHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3smMepoB MalbIX Tel.
N3mepenune temrnepaTypsl Py NOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

CrpoeHue BemecTBa: aTOMBI M MOJICKYJBI, UX
pa3mepbl. OmbITHI, JAOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BEIIECTBA

JIBwkenne dyactuil BemectBa. CBSI3b  CKOPOCTH
JNBIKEHUS  4YacTUll C  Temmeparypoid. bBbpoyHoBckoe

nBkeHue, nuddy3us

23

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHHUC




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KUAKOocTed M TBEPABIX  (KPUCTAUIMYECKMX)  TEI.
2.4 B3anmocBsI3b  MeXy CBOWCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuyeckue paboTHI:
Ouenka JuaMeTpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAOMIOAEHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBIKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBH)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacd€r myT v BpeMeHH JBUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKECHHS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEll
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TskecTH. Cuna TIKeCcTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
18 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TMOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
310 [IpakTrueckue pabOTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS




(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPHUYECKOro
aBToMoOmWIs u Tak pjanee). OmpeseneHue cpenHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKka 110
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh pacTshKeHus (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIpUuKaCarOInXCa HOBCpXHOCTCﬁ

dusnueckue sSBICHUSA B IIprupoAac: MPUMEPLI ABMIXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHMBOW IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 YBEJIUYEHHUS TABICHUS
49 JlaBneHue raza. 3aBUCUMOCTbD JaBJIEHUs Ta3a oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TellaMU, KHUJIKOCTAMU U
' razamiu. 3akoH [lackans. [lHeBMaTHUeCKHE MALTUHBI
3aBUCUMOCTh  JIaBJICHUS JKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs CoCybl.
I'mapaBnuueckre MeXaHU3MBI
Atmocdepa 3eman u atmochepHoe naBienue. [puannst
45 CYIIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTBI HaJl ypOBHEM MODSI
46 Wzmepenue armocdepHoro nasieHus. Ilpubopsr s
' MU3MepeHust aTMOc(epHOro JaBIeHUS
JleficTBHE KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

UccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKHIKOCTh YACTH Tea.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOTrPY>KEHHOM B JKUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTH
JKHIKOCTH. KoncrpynpoBanue apeomMerpa WJIH
KOHCTPYMpPOBAaHHE  JIOAKM W  OmpeaeieHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKHUBOH OpraHusM, IJIaBaHUuC

pBIO

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIAPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
- [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5.4 [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
53 [TonHnass mMexanuveckass >Heprusi. 3aKOH HM3MEHEHUSA U
' COXpaHEHHUS MEXaHUYECKON IHEPTUn
59 [IpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TPEHUs  MpuU




8 KVIACC

Kox
pa3nena

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

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

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
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemlecTBa. Macca U pa3mepbl
' Mosiekysn.  OmbITbI,  MOATBEPKJIAIOIIMUE  OCHOBHBIE
IOJIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKONO U ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrannuueckue M amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpuun
6.4 CmauuBaHue M KallWJUISIPHbBIE SIBIICHUS
6.5 TemioBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Baytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
. SHEpPrUu: Terionepeaada U CoBepIeHne paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLIHS,
. W3IIy4eHUe




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMEH M TEIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUYECKUX BEIIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
610 Kunenne. VYnmenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHMOCTh TEMIIEPATYpbl KUMEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxHocTh Bo3tyxa
6.14 OHeprus TOIIMBa. Y ieibHasi TENI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNsd. TeryioBble JABUTATENN U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rporieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHUJ
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B Oa/UIOHE MITIPHIIA.

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

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

HalGmronenvne n3aMeHeHusl BHYTpEHHEH HEPTUU Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJIICHUSA TEMI000MeHa pu




CMEILIMBAHUH XOJOJAHOW U rOpsiYer BOJBI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpHU TEmI00OMEHEe ¢ HarpeTbiM METaTIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEIUNIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SABICHHUS B MPUPOAE: IMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHUA B IPUPOJL,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULPHI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMJIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUSA
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOAEHCTBUS 3apsKEHHBIX TNl OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [lpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuueckuii 3apsa. Ctpoenue aroma. [IpoBoAHUKY U
TIMAIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
7.6
3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKa




HenicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U ra3ax
. Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon Oma 11 yyacTKa Lenu
[locnenoBarenbHOE M MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora u MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenua
213 DNeKTpUYecKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuTHl. B3anmoaelcTBHE MOCTOSTHHBIX
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
JlelicTBUE MarHUTHOIO TOJISI HAa MPOBOAHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. 3JIEKTPOJBUTaTENe B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIOpTe
Onbitel  @apaznes.  SIBneHue  AIEKTPOMArHUTHOM
7.18
uaaykiuu. [Ipasuno Jlenma
DIEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONEeKTpOCTaHIMM  Ha
BO30OHOBJISIEMBIX UCTOYHHKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMNBITH 110 HAOJIOACHHIO DJICKTPHU3AIAN TET MHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO OIS  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mnpoBepka pabOTBHl 3JIEKTPUUECKON Ienu
MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TJIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HAINPSHKEHUH  TPHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia Aisi CHIbI TOKa MpU HapauieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexnenenne  pabOThI
JNEKTPUYECKOTO TOKa, HWIYLUIEro 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOIO  TOKa,
BbIICNIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA TOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveawHeHMHM ©  pazneneHun. VccnemoBaHue
JEUCTBUSI JIEKTPHUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs ToKa B Karymke. M3ydenue

)ICfICTBI/ISI MArHMuTHOIrO IoOJii Ha IPOBOAHUK C TOKOM.

KouncrpynpoBanue u U3y4eHUe paboThI
3JIEKTPOJBUTATEIIS. N3mepenne KITA
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OmnbITel 1O

HUCCIICAOBAHHUIO SABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIHUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3emiiu, Apeld MmooCcoB,
pOJIb MATHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHUUecKnue yCTPOKMCTBA: 3JIEKTPOCKON, aMIIepMeTp,
BOJIETMETp, PEOCTAT, CYETUUK DJICKTPUUECKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEOXPAHUTEIHN, JJICKTPOMArHUT, 3JICKTPOJBUTATEIb

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pasnena
MEXAHUYECKUE SABJIEHUA
g1 Mexanndeckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE IBUKEHUE
HepaBaomepHoe MPSIMOJIMHENHOE JBUKECHHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU
8 HEPABHOMEPHOM JBUKEHUU
g5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBUKECHHE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMEpHOE nBMKEHHE 1O OKpy:XHOCTH. [lepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
8.8 [TepBerit 3akon HetoToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpernii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CHJa TPEHUS CKOJbXKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaCHHS
815 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh U neperpys3Ku
%16 PaBHOBecue  MarepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPIOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TskecTn
8.18 Nmnynse Tena. U3menenue ummyibca. IMnynbe cuisl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTb
899 PabGora cun Tsxectw, ynpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHEprus Tejia, MOTHATOIO  Haj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHumanbHas YHEPTUS CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn
[IpakTuueckue paboThI:
Ompenenenne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBUKEHHUS IlIapuKa MO HAKJIOHHON IUIOCKOCTH.
827 OmnpeneneHue yCKOpeHHUsl Tenna IMPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IYTM OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHOW CKOPOCTH.

IIpoBepka rumoTesspl: €cClIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JIBWKCHUU 0€3 HAaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJg  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHUS CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
KoddduimenTa TpeHUs CKoubkeHus. OnpeneneHue
xEcTkocTH TpPYKUHBL OmpenencHne padOThI  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTANBLHON MOBepxHOCTU. Omnpenenenue padbOTHI
CHUJIBI  yOpyrocTd  Ipud  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHXKHOTO

0JIOKOB

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

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHHSA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUH: TIeproJ], YacTOTa, aMILIUTY1a
92 MareMatnuyeckuit 51 IIPY>KUHHBIN MasTHUKHU.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ pacrpocTpaHeHHsl. MexaHUYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTE 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHH

IIPY’KUHHOI'O MassTHUKA




UccnenoBanme 3aBUCHMOCTH TIepUoOJaa  KoJeOaHWI
IIOABCIICHHOIO K HHUTH pr321 OT MOJWUHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH  Tepuojaa  KoJieOaHUi
MPY>KHHHOTO MasTHMKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMH rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHuYecKkne yCTpOMCTBA: 3XOJOT, HCIOJIb30BAaHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHOG II0JIC. :‘)HGKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBBIE CBOMICTBA CBETa
10 [TpakTyeckue paboOTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIJIBHOTO Tenle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue yCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIydeBas monens cBera. MicTOuHMKY cBETa
11.2 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxkenue csera. [Inockoe 3epkano. 3aKkoH OTpaykeHUs
' CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E




Onrtuyeckas cuctema QoToanmapara, MHKpPOCKOTA H

11.6
TeJecKona
117 I'ma3 kak onruyeckass cucreMa. biM3opykocTs U
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro cseta B ciekTp. OnbiThl HhtoTOHA.
' CrnoxxeHue CieKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa
[TpakTuyeckue paboOTHI:
HccnenoBanue  3aBUCUMOCTH  YIVIa  OTPaKeHUSA
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaMeTa B
IJIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIICHUS
CBETOBOTO Jiydya OT yrIjla MaJeHUus Ha TPAHUIE «BO3IYyX —
11.9 CTEKJION.
[Tony4yenne n300pakeHHIA C TTOMOIIBIO COOMpArOIeH
JIMH3BL.
Ornpenenenrie POKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAOIIIEH JINH3HI.
OnBITHI MO Pa3JI0KEHHIO OEJI0Tr0 CBETa B CIIEKTP.
OnbITel IO BOCHIPHUATHIO I[BETA IPEIMETOB IMPU X
HaOJIIOJICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
duznueckue sABICHUS B mpupoje: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
_r TexHuueckue yCTpOICTBA: OUKH, MEPUCKOIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Peszepdopna um r1utanerapHas MoJElIb aroma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JIuneityaTeie CIEKTPbI
12.3 PamnoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
104 Ctpoenue aromMHoro siapa. HykioHHas  Mozenb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamieHus. llepuon momypacnana

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. Mcrounuku sHeprun
' ConHia u 3BE37
129 SnepHas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HaGnroneHue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paanoakTuBHOro hpoHa
dusuyeckue SABICHUS B IPUPOAE: E€CTECTBEHHBIN
paZoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 PagOAKTUBHOE W3IIy4CHHE IIPUPOAHBIX MUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIY4YEeHUH Ha OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




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

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJICHUM IIPUPOJbI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU MPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHMYECKOIO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
cOOJIOIEHHsT TPaBIJI OE30MAaCHOTO TpyJa: HaOmrofeHUE (HU3HMIESCKUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  HCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BEIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHITb UX JUIs

00BsICHEHUS! PU3UUECKUX MTPOLIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHHil),
UCIONIBb3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISBIISITh HEJOCTAIOLINE JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HaYeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

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

YMeHne XapakTepu3oBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUUW W HEoOXoaumble (DHU3NUECKHE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUNA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M MNPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIYYCHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IMpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKoro cojepKaHus, CIPaBOUHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHner; BrnageHue 0a30BBIMM  HaBbIKAMU  I[peoOpa3oBaHUs
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYT'YIO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCBMEHHBIE W YCTHBIE COOOIIEHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHoe u HepaBHOMepHOE nBIKEeHHE. Cpennsisi ckopocTh. Dopmyna mJis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAWMHATHI TEla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO BUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
NMepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
DopMynbl 1T TPOCKIUUA TEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM 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'paduky 3aBUCUMOCTH OT BpeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUsI, KOOPAWHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKANIH (IBI)KEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTHU

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOparreHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHoe YCKOpPEHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

yckopeHus. @opmyiia 1l BBIYMCICHHUS YCKOPEHUS:

1.6
2
a. = v
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUs:
1
V= —
T
Macca. ITnotHOCTh BemecTBa. @opmyiia [l BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOpa YCKOPEHUS TeJla M BEKTOpa CHJIBI, ICUCTBYIOIICH Ha
TEJ0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
12 TpeHue Mokosi U TPeHUE CKONIbKEeHUs. DopMyIa AJis BBIYUCICHUS MOIYJISI CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BBIYUCIECHUSI CUJIbI TSKECTU BOIM3H noBepxHocTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUnHa.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

TeopeMa o kuHeTHuecKou s3Heprun. Gopmyra 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIus:

E=E;.+E 2
119 3aKOH COXpaHEHUsl MEXaHU4YeCKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.
Poruar. MomenT cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HemoaABWKHBIN O0510ku. KITJ[ mpocThix MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TEIIA.
dopmyna 1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
101 JlaBnenue raza. ATMOC(EepHOE aBICHHE.
' I'mapocratnyeckoe J1aBlieHUE BHYTPH HKUJIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. QPopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PACIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL;, KOd(pHIMEeHTa TpeHHsI CKOJNbXKEHUsS; pabOThl CHUIIBI TPEHUS, CUJIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOHW IJIOCKOCTH;
YCKOpEeHHUs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KojeOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KOJIeOaHU TPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIyYar;
paboThl CHIJIBI YOPYTOCTH TpPU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Ooxa.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeNla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAIIKUBAIOIIECH CUJIIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpyCcKa OT yrila HakKJIOHAa HAMpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHUi MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCJICIOBAaHNE HE3aBHCHUMOCTH IEpHOJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HE)KMBOU IIPUPOAEC, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CUCTEMBI,




PEaKTUBHOE JIBHKECHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

151 cooOmraromuecst cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIDHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUMN BeEIECTBa.
Kpucrammmdeckue u amopHbie Tena

59 JBuxenne dyactull BemiectBa. CBsS3b  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue M KalWUISPHBIE SIBICHUS

24 TemoBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunas! Tennonepenaun: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanme wu oxnaxkaenue ten. KommdecTBO  TemioTh.  YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX IpoIeccaX. YpPaBHEHUE TEIIOBOTO
Oananca:

29
QO +0, +..=0
Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 UCTMapeHus W KoHAeHcanuu. KurneHwe IKHUIKOCTH. YJenpHass TeIuioTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILJIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[Mpunanmns! pabdoTs! TeroBbix apurateneit. KI1/1 reruioBoro nsurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIaBJIeHUsT JbpAa. MccnenoBaHWe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBHUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHU XOJIOAHOW M

FOqueﬁ BOJBI; IIpo1iecCa UCIIapCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa 31EKTPUYECKUX 3apsI0B
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SIEKTPUYECKOro TMOJs Ha

NIeKTpUYecKue 3apsabl. [IpoBOAHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpuYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




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

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma j1s yyactka snektpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKLIUH
313 MarauTHoE T1OJI€ TOCTOSHHOTO MAarHuta. B3auMOAENCTBUE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenne snekrpoMarauTHON nHAYKUUU. [lpasuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJIHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOIr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbBIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
[PEIOXPAaHUTENH, DSJIEKTPOMArHuT, O3JIEKTPOJBUTrAaTENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cBeta
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckre npuodopsl
IIpakxmuueckue pabomoi
M3mepeHue onTHYecKo cuibl coOuparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeIMETa U N300paKeHMUs,
326 KOTJ1a MIPeIMET PacIioyIo’KEH B IBOMHOM (poKyce), moKazaTess MpeoMIICHHS CTEKIIA.
' UccnenoBanme cBoiicTBa M300pakeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomield JIMH3bl;, N3MEHEHHs (POKYCHOTO PACCTOSIHHS ABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJja IMPEJIOMJIEHHS CBETOBOIO JIyda OT yIja MaJeHHs] Ha TpaHMIIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe. 3atMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. AJb(da-, Oera-, rTaMma-u3nyueHus. Peakuuun anbga-u Oera-

pacmaja




4.2 Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozenb atoma

4.3 CocrtaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YUCEN
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[leppikun .M., BanoB A.U. AkimonepHoe oomniectBo «M31arenscTBo
«IIpocBemenue»

» Gusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadboTaHHOE
[eppimkun .M., BanoB A.U. AkimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-1 knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3JaHue, NepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEpHOE OOIIECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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