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MOSICHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl MO (U3MKE HaMpaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
bu3MKKM Ha NESITENIbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METaNPeIMETHBIM pe3yJIbTaTaM OOYUCeHHsI, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT IpuMEPHYIO MOCIe0BaATEIbHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

[TporpaMmma mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
NOMOIUIHM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XWMHEH, OUOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCHUT BKJAaJl B €CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
NpEeIoCTaBIsIeT Hamboyiee SCHBIE OOpas3Ibl TNPUMEHEHWS HAyYHOTO METOoJa
MO3HaHMSI, TO €CTh CII0Cc00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOH I'PaMOTHOCTU U
UHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
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HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbh HAYYHBIC J0KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIEro o0pa3oBaHuUs
OIlpe/iesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzamusax Poccuiickoit @enepanuu, peagu3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJarolIuXxcs K HaydHOMY
HU3YYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TI03HAaHUS U (hopMUpOBaHIE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PECHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHMA O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JadbHEHUIIIeMy OOYUYCHHIO B 3TOM HaMpPaBJICHUHU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UUYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHUIINX pPACUYETHBIX 3amad ¢
WCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOJI0IaTh PUPOTHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIE HCCIIEJAOBaHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMarmeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POpMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATIEHON NIEATeTLHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.
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Oo11ee yuCII0 YacoB, pEeKOMEH0BAHHBIX ISl U3yUYeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe mno (u3HKe NepeyeHb JabopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpearaéMbIX B paMKax
OCHOBHOTO T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.
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COJEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPYIKAIOLIEro Mupa.

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

®duznueckre BeaMUMHBL. M3MmepeHue @uanyueckux BelWYuH. Duznyeckue
npudopsl. [lorpemHocts u3mMepeHnii MexxyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemoro sipiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIBbIO MOIeTeH

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopuwie pabomul u onvimaol.

1. OmpezeneHue LEHbI IeEHUS HIKaJIbl U3MEPUTEILHOTO TpUbOOpa.

2. H3mepenue paccTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIUA >KUJIKOCTHOTO TEPMOMETpPA H

JaTyuKa TeMIepaTyphl.

6. IIpoBeneHue mccnenoBaHusl MO NMPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
IIapuKa, MyImeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.

IlepBoHaYaibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbl, WX pa3Mepbl. OTbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysnmn.
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3. HabGmonenue — siBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM pSAOB (C  HCIOJNb30BAaHUEM

dbortorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBuKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIB)KEHHMH. Pacder mytu u
BPEMEHU JBUKEHUS.
SlBnenve wuHepnuu. 3aKOH MHEpUMH. B3anMoAeiCTBUE Tel KAk MNpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIE
00BEMa BEIIeCTBA.
Cwmita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS M CHUJla
TsokecTd. CHila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. U3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBjeHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHbBIX 10 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMS (LIApHKa B KUAKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOILKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.
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JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUUYECHUS J1aBlicHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmneparypsl. llepemaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH I[lackana. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHIKOCTH OT TIIyOMHBL. [ mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTB JABJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenada naBiaeHUs KUAKOCTBHIO U Ta30M.
Coobmiaroiuyecst COCyIbl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

o vk w NP

3aBUCHMOCTDb BBITAIKHUBAIOIICH CHUJIBI OT O0BEMA MOTIPYKEHHOW YacTH
Tela U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOU JKUIKOCTH.

N

8. YCIOBHE IUIaBaHUsA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
KUAJKOCTb YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YACTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa MIM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.

[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecus pblyara. IIpumeHeHue npaBuiaa paBHOBECHS pblyara K OJIOKY.
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«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro neicTBus (maiee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M NOTEHIHUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM ABM)KEHHUU Tella

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEW HHEPruu:
TeIuIonepesaya U COBEpILIECHUE paboThLI. Bunsl TEIIONEepEaauHn:
TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKMX BEHIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenmne. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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v ok W

L ® N o

Hab6mronenune nuddysun.

HaOnroienue siBeHnii cMauMBaHUs M KaMWLISIPHBIX SIBICHUM.
HabnroneHue TemioBoro pacupeHus Teml.

W3meHeHue naBieHUs ra3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenmonepenayn.

OxJaxJieHue IpUu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa 3JIEKTpUYECKUX 3apsafoB. B3ammopeiicTeue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJMYUHBI 3apsI0B U PACCTOSIHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPHO3HULIMU MEKTPUIECKUX T0JIEH (HA KAUECTBEHHOM YPOBHE).
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Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JMAIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BelleCcTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DneKTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. MCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue 3mekTpoMaraiuTHON MHAyKMU. [Ipasuno Jlenna.
DIIEKTPOreHEPaTOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHnne CHIIbl TOKAa aMIIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJICHUs IIOJI0OCOB MarHuTa.

W 0 N U A WwWDN e
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre IEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUST HAa PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJis CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JaMIOuKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB MPU  HUX
O0BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMoMHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynibe cuiibl. 3aKOH COXPaHEHHUS
MMITYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas SHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUs CxKATOW NMpyKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrHH. 3aKOH COXPAHEHHUS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEeHHE TyTe W TPACKTOPHI ABMKEHUS OJHOIO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKuX sIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaObMHETa (PU3MKH.

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

HabGnrogenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TET.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTHH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP JABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenre padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIEOATETHbHOM IBHKEHUH.

3aryxaomue — kojneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble WM
NONEpEeYHble  BOJIHBL. [[nMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnpocTpanenue npoAoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKYCTHYECKUI PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEpHO1a KOaeOaHWl MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl rpy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.
JIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L T
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBass  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atmenust Connua u Jlynsl. OTpaxenne cBera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcmonb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.

L 0 N ok wN e
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4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTUYECKON CHIIBI cOOMparoten
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

KBanToOBbBIE SIBICHUS.

OmnwiTel Pe3epdopna u minanerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sznpa. HM3zoromsl. PaanoaxtrnBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsOBOIO M MAacCOBOTO YHCEl.
DHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku snepruv CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000IIeHWS TPEIMETHOTO  COACpKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIUX ITOT YUCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS
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SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3mdeckue
SBJICHWSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHPHOCTHBIA XapakTep JaHHOTO pasjieia pealu3yeTcs
3a Ccu€T TOro, 4YTOo OOYyYaIOIIWEeCs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
buznyecKre SBICHHS B OKPYKAIOIIEH MPUPOIC U TOBCETHEBHOM KU3HH,

UCTIOJIb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBIICHUH, B TOM
quCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXXHBIX JOCTIKCHHUIA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTHUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIoOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTCcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 00Opa3oBaHusl.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaK MOILHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(popMUPOBAHHOCTb HaBBbIKa pedieKkcuu, NpU3HAHME CBOErO IpaBa Ha
OLIMOKY M TAaKOI'O %€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
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COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

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

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW U1 pElIeHUs 3ajad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHHUS ITOCTYNKOB W OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPeIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJieM M MyTed HuX

pelieHus;

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

e - TOTPEOHOCTH BO B3aWMOJICUCTBUU TIPU BBIMOJHEHUM HUCCICIOBAHUN W
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHbIC YHUBEPCATbHBIC YICOHBIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBnle JJornueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(ssBNIEHUN);
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e yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS AJIS
000OIIEHHS U CPaBHEHHS,;

e BBIABJISATH 3aKOHOMEPHOCTU U MIPOTHUBOPEUHS B PACCMaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIBJISITH MPUYUHHO-CICACTBEHHBIC CBSI3U MPU H3YYCHUH (PUINUECKUX
SIBIICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIONb30BAHUEM JETYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SX
(bu3HYECKUX BEJIUYUH;

e CaMOCTOSITEILHO BBIOMpATh CIIOCOO perieHus ydeOHOW (U3NUeCKOM
3a1aun (CpaBHEHHME HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareabckue AelCTBUS:

e HCIIOJBH30BaTh BOIPOCHI KAK UCCIIEIOBATEIBCKUM HHCTPYMEHT MO3HAHUS;

e IPOBOAMUTH MO CAMOCTOSATEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOIrO
SIBJICHUS,

e OIICHMBATh Ha TPUMEHHMOCTbh U JOCTOBEPHOCTh HWH(OpPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCJIEIOBAaHUS WJIM SKCIIEPUMEHTA;

e CaMOCTOSITEJNIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOBI IO PE3YJIbTATAM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e TMPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATH MPEATOIOKEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

e TPUMCHATH PA3IMYHBIC METOJIbI, HHCTPYMEHTBI W 3aIPOCHI TIPH TIOUCKE U
otOope MHGPOPMALMM WM JIAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOMU
(bU3UYECKON 3a7a9H;

e AHANM3HWPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (hOPM TMPEICTABIICHHS,

e CaMOCTOSITEIBHO BBIOMpPATh ONTHUMAIbHYIO (QOpMYy TPEACTaBICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, uarpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

e B XO0fe OO0CYXJeHHUs y4eOHOro Marepuajia, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
0J1aroKeIaTeILHOCTH OOIICHHUS,

e COMOCTAaBJIATH CBOU CYXIEHHUS C CYXKICHUSIMH JApPYTUX YYaCTHHKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIIHM;
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e BBIPAXAaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e TYOJIMYHO MPEJCTABIATH PE3YJIbTAThl BBHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TPOCKTA);

e TMOHMMATh H  HWCIOJB30BaTh  TNPEUMYIIECTBA  KOMAHTHOH |
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
npo0IeMBl;

e TPUHUMATH IIETTM COBMECTHOW NESATEIHLHOCTH, OPTaHU30BBIBATH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpPENeNATh pOJH, OO0CYXIaTh MPOLECCH U
pe3yibTaThl COBMECTHOM paboThl, 0000MaTh MHEHHUSI HECKOJIBKUX JIFOJICH;

e BBINOJIHATH CBOIO YacTh PabOTHI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

e OLIGHMBATh KAa4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(OPMYIIMPOBAHHBIM YUYACTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

e BBIBIISITH MPOOJEMBI B )KM3HEHHBIX UM YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIS pelieHns (pU3NUeCcKUx 3HaHU;

e OpPHEHTHPOBATbCS B  PaA3IMYHBIX TMOJAXO0JAaxX MPHUHATHS  pELICHUM
(MHOIUBUYyaJIbHOE, TPUHSATUE PEIIEHUs B TpyNNe, NPUHATHE pEHICHUN
rpyIIon);

e CaMOCTOSITEJIBHO COCTABIISATh AJITOPUTM pelIeHUs! (PU3NYECKOH 3a1aun Ui
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUM;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U IIpeajiaraTh mjiaH €€ u3MEeHEeHUS;

e OOBSACHATHP NPHUYMHBI  JIOCTIDKEHUS  (HEIOCTIIKEHHUS) pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTH (B TOM YHCIJIE B XOJ BBINOJTHEHUS
(Gbu3MUecCKOro HMCCIEJOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAIM;

e CTaBUTH CeOSl HA MECTO JAPYTOro YeJOBEKa B XOJE CHOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYTOro;

e TMpHU3HABATh CBOE MPABO Ha OIMOKY MpPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.
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NNPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SIBJICHUS,
HaOJI0ZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BelecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, pPABHOAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE ABUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya MAaBJICHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJl, [MpeBpaIieHUs
MEXaHMYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBONM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PBIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OMUCHIBATh U3YyUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEHSST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpEeHUs, AaBliecHHWe (TBEPAOTrO Tejla, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
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«30JI0TOE€ TMpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU HSTOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIETSATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITA, JenaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmyIupoBaTh MIPOBEPSIEMBIEC
IPENOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI M TEeMIEepaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOM BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tejda OT BPEMEHU JBMXKCHHUS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT INIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€jla, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh M3MEPEHHs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHJE



© MAOY I'umua3zus Ne 86. Padouasi nporpamma yuedHoro npeamera « @usuka. 7-9 kiaccbn»

NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIETIOBAHMS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Tela, CUja TPEHHS CKOJIBKCHHS,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBHITIOJTHCHHH HW3MEPEHU cOoOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUCHUE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTOJIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 6€30MacHOCTH MpU 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

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

WCTIONIb30BaTh MPH BBIMOJHEHWN YYE€OHBIX 3alaHUl HAYyYHO-TIOMYJSPHYIO
JaUTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypchl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O Pe3yJbTaTax IMPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
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U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHM pacHpeiesarTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIB30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBHIIMICHHBIM TMap, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsifl, SICKTPUUECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
paszinuath SBJICHUS (TEIUIOBOE pacIIMpPEeHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpICBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, JCHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJIS1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O HUX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3WYECKUX SIBJICHUU B
OKpY)KaloIlleM MHpe, B TOM 4YHcie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHEeTa, AJEKTPUUECKUE
sABJIeHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MoJroCOB, PO MAarHUTHOTO TMOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbIE CBOWCTBA (MPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMHCHIBATh U3yYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAsA TeEIUioTa
TJIaBJICHUS, yJelIbHAs TEIUIOTa MapooOpa3oBaHUs, yHaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
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MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, pabora M MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YyEeMbIX BEIUYHH, 0003HAYEHUS U €AMHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KHHETHUECKOW TEOpUH
CTPOEHHS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa i yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMS DSHEpPrMM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa M 3allUChIBaThb €r0 MaTEeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
[1aroB ¢ OMopod Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCTIOJIB3YSd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI1  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoaAuMble ISl €€ pelieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IMPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
bu3znyecKux CBOWCTB TeN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydarolle (Torjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOJBI OT TEMIEPATypbl KUIKOCTH U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI U B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
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CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTypbl, OTHOCHUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHJIbl TOKa, HAMNpPSHKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHNE IIOCIEAOBATEIBHOIO W  IAPAJUICIBHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATh 3HAYCHUE BEJIMYNHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHUSI JIOMOB, TMTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBbHBIE
npUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBIEHUH U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAaT), COCTABIIATb CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeAoBaTe/IbHbIM U MapajuIeIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
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OPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHWUNA B TOBCEIHEBHOM
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COOMIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HUUECKOTO COJICpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKAaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcbl cety MIHTepHET, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE 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 anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpPU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCIEIOBAHUM (HU3UUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyras, mjgacTaueckas), TpEHUe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEHU, alib(pa, OeTa- U ramMmmMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETUKA;

paznuuath sBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHUE, CBOOOHOE
najieHUue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE
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TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBMKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTpPaKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHOUM CUCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHUW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, 1BETa Tel,
ONTUYECKUE SIBICHUA B IMPHUPOJAE, OMOJIOrMUECKOe AECWCTBHUE BUIMMOTIO,
yIbTPadUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYEHHUM, €CTECTBEHHBIM
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JICUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIWYUHBI (CpEeMHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCThb, CHJIa TPEHHS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUMAIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HaueHUs W €IUHUIBI (U3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULUA CHUJ, HOPUHLUI OTHOCHUTENIbHOCTH ['anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN
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IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIC TaHHBIC, BHIOWPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HAueHus (Hu3nuecKkon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
$uU3MYECKUX METOMOB, HCIONB3ys OMHCAHHE HWCCIECIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEOBAHUS, JeNaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B CoOMparomien
JUH3e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyIOBaHUS, OMNHCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBAThH BHIBOIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBeTa OT yrja MaJeHus U yria MNpeIoMIIEHHs] OT yIJa
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NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHWM MAaTeMaTH4ecKoro U MPYKUHHOTO MasiTHUKOB,
ONTHMYeCcKass Cuja CcoOuparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMNH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000Opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHusi (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (HU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMepbl  (HAXOAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COONIOECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATEIbHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HAXOAUTh
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MyTH OMpEeNIeHUsI JOCTOBEPHOCTH TMOJIYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YyYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEpaTypy (pU3MYECKOro coAepaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
MH(POpMAllMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOIO COAECpIHKAHUS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEeIBHOCTH, IIPM  OTOM TI'PaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYNHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Paspnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 WNueprus, macca, TUIOTHOCTh https://m.edsoo.ru/GXPU4MTS5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nes 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
apiienue. [lepegava naBneHust TBEPABIMU
4.1 A peaata d pA 3 https://m.edsoo.ru/XODW367P2

TCJI1aMH, XUJIKOCTAMHU U ra3daMu
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4.2 JlaBieHune KuIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMoOcCdepHOe 1aBIcHHE 6 https://m.edsoo.ru/T7134SXNO
en e
4.4 A HCTBITI, PRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XEHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGota u moutHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

[MPOTPAMME
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8 KJIACC
KoanuyecTBO 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoannbie IIpakruueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
One €CKHeE 3] . 3a e e
2.1 JICKTPHHACCIHE SAPAABL. JAPDRCHIH 7 1 hitps://m.eds00.r/RAQORCTQ4
Teja U UX B3aUMOJIEHCTBHE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

I[TPOTPAMME
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9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbsie IlpakTuueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHudeckoe ABIKEHNE U CIIOCOOBI €ro
1.1 A 10 https://m.edsoo.ru/CEOGHRGTL
OIIMCAHU
1.2 B3aumonelicTBue Ten 20 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHusI H BOJHBI
2.1 ‘ Mexannyeckue KoueOaHus https://m.edsoo.ru/S5VIGSAI3
2.2 ‘ MexaHn4yeckue BOJIHBI. 3BYK https://m.edsoo.ru/DHIJG8AS0
Hroro no paszneny 15

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

SHCKTpOMaFHI/ITHOC OJIC U

3.1 6 https://m.edsoo.ru/DTI98BSEY0
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! ¥ onTHYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo0.ru/2Z5AHODTO
Wroro no pazueny 15
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Pa3zgen 5. KBanToBLI€E IBJIEHUSA

I/ICHyCKaHI/Ie H IOTJIONICHUE CBECTA

5.1 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
I1 600
6.1 OBTOPEHHUE H ODODIICHHE COACPIAIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xmacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 27

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBo 4yacoB
Ne i/ Tema ypoka Kontpoabnbie IIpakTuyeckue UICKTPOHHEIE Wi PpOBLIC
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 Dusiika — Hayka o IPHPOZE. SABICHis 1 https://m.edsoo.ru/35YPBIWSK
npupobl. usndeckue sBICHUS
Mexanndeckue, TeIIOBEIE,

2 JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 1 https://m.edsoo.ru/I16US3L6H
3BYKOBBIE SIBJICHUS

3 ®Pu3nyecKue BEIMYHMHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/6ZYFTFPA7
Vpok-uccnenosanue "M3mepenue

4 TEMIIEPATYPHI IIPHA ITOMOIIY KUIKOCTHOIO 1 1 https://m.edsoo.ru/VQGCNEIMP
TEPMOMETPA U JaTUMKA TeMIIepaTyphl"
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAYKH

5 H3YHAOT MPHPOZY. ECTECTBEHHOHAY IHEI 1 https://m.edsoo.ru/3LPP2HPX?2
MeTo[ To3HaHusl. OnucaHue GU3nIECKIX
SIBJIEHUU C IIOMOILBIO MOJENEN
VYpok-uccnenosanue "[IpoBepka rumoTessl:

6 AATEROCTS MONETA MAPHKA, MYIIEHKOTO 1 1 https://m.edsoo.ru/9YLZITEMU
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOoJbIle
BBICOTA ITycKa"
Ctpoenue BemectBa. ONbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/ESPU40LYR
BEILIECTBA

8 JIBMKEeHHE YacTHIl BEIIECTBA 1 https://m.edsoo.ru/HQ31SN1F3

9 VYpok-uccienoBanue «ONbITH IO 1 1 https://m.edsoo.ru/FT87UNTLS
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10

Ha6J'IIO,I[CHI/IIO TEIIJIOBOI'0 paCIMPEHUSA
ra3oB»

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3aumocBs3b MKy CBOMCTBAMU BEILLIECTB
B Pa3HbIX arperaTHbIX COCTOSTHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJBI

https://m.edsoo.ru/AWM I1DBI48

12

13

Mexanuyeckoe nBuxeHne. PaBHoMepHOe 1
HEPAaBHOMEPHOE JIBUKECHHUE

Cxopoctb. EAMHUITBI CKOPOCTH

https://m.edsoo.ru/3W6CCIHB1

https://m.edsoo.ru/29GPTJAKL

14

15

16

Pacuer IMyTH 1 BPpEMCHU OABHUKCHUSA

WNHueprus. 3aKoH HHEPITUH.
B3anmopeiicTBre Te Kak MpUYruHa
W3MEHEHUSI CKOPOCTH JIBUXKECHHUS TEJl

IInoTHOCTE BemiecTBa. Pacuet Macchl u
o0beMa Teja 1o €ro IMIOTHOCTU

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

https://m.edsoo.ru/0S71X3DPS

17

JlaGopaTtopHas pabota «OrnpeneneHue
TUIOTHOCTH TBEPAOTO TEIIA»

https://m.edsoo.ru/OH22PX7CX

18

19

Pemenue 3aga4q mo reme "IoTHOCTE
BerecTna"
Cuita Kak XapakTepHUCTHKa

B3auMoJieiicTBus Teis. Cuiia ynpyrocTy.
3akoH I'yka

https://m.edsoo.ru/5SODYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora «3yuenue
3aBHCUMOCTH pacTsDKeHUs (aedopmarivn)
HPYKUHBI OT TPUI0KEHHOU CHITBD)

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune Ttarorenus. Cuna TSHKECTH

https://m.edsoo.ru/OCWIXFNQE
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CBA3b MEXY CHUJION TSXKECTH U MacCOn

22 tTena. Bec Tena. Pemenue 3amay mo reme https://m.edsoo.ru/SPZHPV1YJ
"Cumna tsoxectu"”
Cuia TsDKeCTH Ha HUX IIaHETax.

23 APy https://m.edsoo.ru/IM2DOKYLI
®dusnvecKue XapaKTePUCTUKH TUTAaHET

24 Hsmepenue cuit. lunamomerp https://m.edsoo.ru/IT1ZGKCKH

25 Bec Tena. HeBecoMmocTh https://m.edsoo.ru/UAO1SQ8RE
CrnokeHHE ABYX CHJI, HAIIPaBJICHHBIX I10

26 . s qu “p https://m.edsoo.ru/L6SNUZVZS
0JIHOI psiMoii. PaBHOEHCTBYIOIIAS CHIT
Pemenue 3agad mo reme

27 " . " https://m.edsoo.ru/MKPXDZNXS5

PaBHOelicTBYIOIIAS CUIT

TpeHue CKOJIBKEHHS B TPEHUE TTOKOSI.

28 https://m.edsoo.ru/TAIEOSMMH
Tpenue B Ipupoc U TEXHUKE
JlaGopaTtopnast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBLKEHUS OT

29 p https://m.edsoo.ru/TAQP4B30A
CHUJIbI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
Pemrenue 3agad Ha onpeaencHue

30 o A o pedl https://m.edsoo.ru/5YY23XXSD
PaBHOJIEHCTBYIOMIEH CUITBI
Pemenne 3amau mo remam: «Bec Tenay,

31 «I"padmueckoe n300pakeHUE CHIY, https://m.edso0.ru/TO9V639RZF
«Cumby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:
«MexaHndeckoe JBHKEHHEY, «Macca,

32 https://m.edsoo.ru/P4AROSWE4D
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxkeHue crn, «CHTb»

apiaeHue. CriocoObl YMEHBIIEHUS U
33 A y https://m.edsoo.ru/25TVM1FDL

YBCIUUYCHUA NABJICHUSA
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I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHUA

34 . https://m.edsoo.ru/544YMX9WR
raza oT 00b&ma, TemMreparypsl
[lepenaya maBieHUs TBEPABIMU TEJIAMHU

35 penata i PA : hitps://m.eds00.r/CGSPOSNWO
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana

aBJIEHUE B JKMJKOCTH U rase, BbI3BaHHOE

36 Ha A hitps://m.eds00.r/K7T1219UC
NEUCTBUEM CHUIIBL TSKECTHU
Pemenwne 3agau mo teme «JlaBinenue B

37 https://m.edsoo.ru/UHHCS5RB6W
SKUIKOCTH U rase. 3akoH Ilackamsa»

38 Coob1maronyecs cocysl https://m.edsoo.ru/7HDBMDHR?2

39 I'mppasimueckuil npece https://m.edsoo.ru/67X2LF396
Manomerpsl. [lopuiHeBoN KU AKOCTHBIN

40 prl- 110P A hitps://m.eds00.ru/5G846G7I8
HAcoC
Atmocdepa 3emnn. [IpuanHen
CYII[ECTBOBAHUS BO3 HO# 000JIOUKH

41 yit Ay https://m.edsoo.ru/DRQ6ZPW 1M
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS

42 Bec Boznyxa. AtmocdepHoe naBieHue https://m.edsoo.ru/PYRNEDISY
HN3mepenne atMocdepHOro gaBiaeHUS.

43 p bep & https://m.edsoo.ru/2I83TIPD4
OmneitT Toppuuennu
3aBUCUMOCTE aTMOC(EPHOTO JABIECHUSA OT

44 (bep A https://m.edsoo.ru/YWIFWMZIJ
BBICOTBI HaJ] YPOBHEM MOPS
Bapomerp-aneponn. AtmochepHOoe

45 P p poni bep https://m.edsoo.ru/ WBNXTP7GR
JaBJICHNE Ha PA3JIMIHBIX BBICOTAX
Pemenue 3amau no treme "AtMmochepHoe

46 " A fep https://m.edsoo.ru/YWVWLS5TALI
JaBJIEHUE
JlelicTBUE KUJIKOCTHU U Ta3a HA

47 MOTPYKEHHOE B HUX TeJI0. ApXUMeI0Ba https://m.edsoo.ru/SMGIFR466

chJia
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48

49

50

JlaGopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEN Ha
TEJO, TOTPYKEHHOE B JKUKOCTHY
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca Tea B
BOJI€ OT 00bEMa MOTPYKEHHOU B HKUAKOCTh
YacTH Tea

IInaBanue Ten

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

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

52

53

JlaboparopHnas padota "KoHCcTpyrpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKH U
omnpeneneHue e€ rpy30noabEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnnaBanue», «JlaBienue
TBEPJBIX T, )KUJIKOCTEU U Ta30B»

Mexanunueckas paboTa

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA600Q

https://m.edsoo.ru/1 YIR6J7LS5

54

55

MomnaocTs. EAUHUITEI MOIITHOCTH

VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BUBaEMOM IIPHU NOIBEME 1O JiecTHHULIE"

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

https://m.edsoo.ru/GDB065558

56

IIpocTsie MexaHnn3mel. Peryar. PaBHOBeCHe
CHUJI Ha pblyare

https://m.edsoo.ru/SYRUOUGS2

57

58

59

Kontponbnas padota o teme «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH 1 Ta30B» /
Bcepoccuiickas mpoBepodHas padboTa
PesepBHrlit ypok. Pabora ¢ Tekctamu mno
TeMme «/laBineHue TBEPABIX TeN, KUIAKOCTEU
u ra3oB» / Beepoccuiickas mpoBepoyHast
pabora

Poeryaru B TexHuke, OBITY U IPUPOJIE.

0.5

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT
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JlaboparopHas pabota «MccrnenoBanue
YCJIOBHI paBHOBECHSI pbIyara

Pentenue 3amau mo teMe «Y CIIOBUSA

60 1 https://m.edsoo.ru/6 AXDHFS8N
paBHOBECHUS pbIUara
Koaddunment noneznoro neicTBust

61 Mexanu3ma. Jlaboparopnas pabota 1 0.5 https://m.edsoo.ru/4AAYEYZDMW
«3mepenune KII/] HaKTOHHOM TIIOCKOCTH)
Pemrenne 3agau mo treme "Pabora,

62 1 https://m.edsoo.ru/VFSXBQLVS
MortHocTh, KIT/"
Mexanunueckas sHeprus. Kunernueckas u

63 1 https://m.edsoo.ru/3HQE7THOYK
MOTCHITMATbHAS DHEPTUS

64 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 https://m.edsoo.ru/46Y227ZPME
KoHTpoinbHas pabora o teme «Pabora u

66 1 https://m.edsoo.ru/AECZ9T7EC
MOIIIHOCTb. DHEPTHUS
PesepBuslit ypok. Pabora ¢ Tekctamu mno

67 " " 1 https:/m.edsoo.ru/MJJPGGSA3
TeMe "MexaHH4YeCcKOe ABUKEHNE
Pesepaublii ypok. Pabora ¢ Tekctamu mo

68 " " 1 https://m.edsoo.ru/XT2SMNZYM
teme "Pabora. MomHocTh. DHeprus

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12
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8 KJIACC
KouuvecTBO 4acoB 3 N
JIEKTPOHHBbIE LN pPOBbIE
Ne n/m Tema ypoka Kontpoabubie IIpakruyeckue P P
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOJTBEPKICHUS

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 https://m.edsoo.ru/OMIN4E3EH
Mojenu TBEPAOTO, KUIKOTO U

3 a P A . 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsICHEHHE CBOKCTB TBEPOTO, KUIKOTO
1 Ta3000pa3HOr0 COCTOSIHUH BEIECTBA Ha

4 . 1 https://m.edsoo.ru/DIJYTZQHS83
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KHHETUYECKON TEOpUH

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

6 1 https://m.edsoo.ru/7XZHOXTSK
IToBepXHOCTHOE HaTsKEHUE

7 TermoBoe paclIMpeHUe U CKATHE 1 https://m.edsoo.ru/I3N30OKS8L
Temmeparypa. CBs3b TeMIepaTypsl CO

8 PaLyp patyp 1 https://m.edsoo.ru/SXSV6F15B
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHS YaCTHII
Brytpennss sueprus. CriocoObt

9 yTp P . 1 https://m.edsoo.ru/BBVCI9IMHG6
W3MEHEHUs BHYTPEHHEHN YHepruun

10 Bunael rerionepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpok-koHpepenuus "IIpakTuueckoe
HCIIOIb30BaHNE TETIIIOBBIX CBOMCTB

11 1 1 https://m.edsoo.ru/UU910QFZW
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexeHus"
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12

13

KomnnuectBo TeruioTel. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIMI0BOE PaBHOBECHUE

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

https://m.edsoo.ru/P5S2QUVQJE

14

Jlaboparopuas pabota "Hccrienoanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOIHOM U ropsiueid Boab!"

https://m.edsoo.ru/FR2N6NSGV

15

16

17

Pacuer koaudecTBa TEILIOTHI,
HE00XO0MMOTO JJIsl HarpeBaHUs Tea U
BBIJICIIIEMOTO UM TIPH OXJIKICHUN

Jlaboparopnas pabota "Onpenenenue
yZIeJIbHOM TEIJI0EMKOCTH BeliecTa'
OHeprus TomuBa. Y iejabHas TeIioTa
CrOpaHus

https://m.edsoo.ru/JSMRA1APW

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

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

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas TelaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpeznenenue
yIEeJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"
[TapooGpa3zoBaHue U KOHACHCALMSL.
Hcnapenue

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenne. Y neapHas Temiora
nmapoo0pa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTD TEMITEPATyPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEIIBHON
BJIQXKHOCTH BO3yxa"

https://m.edsoo.ru/7KP37W0J 1
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Pemenue 3amau Ha onpenencHue

23 https://m.edsoo.ru/N4XJEXGAL
BJIQYKHOCTH BO3/TyXa
[TpuHIUIIBI paOOTHI TETIJIOBBIX JIBUTATENICH.

24 [TapoBast TypOuHa. JIBurareins https://m.edsoo.ru/6BKWSWYG6
BHYTPEHHETO CTrOpaHUs
KIIJI teninoBoro nsurarend. TemaoBbie

25 A a < https://m.edsoo.ru/UJA3SDRDOH
JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeJibl
3aK0H COXpaHEHUS U IIPEBPALLCHUS

26 p pespait htps://m.eds0o.ru/B1KX6RPQ9
SHEPTUH B TEIIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO

27 TeMe "TemnoBeie sBieHus. MI3smenenue https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHMM BelecTna'
KonTponbhas padora no teme "TemnoBsie

28 siBlicHUA. MI3MeHeHune arperaTtHbix https://m.edsoo.ru/0X03133KU
COCTOSHHUH BerecTna'"
DaexTpu3anug Teil. J[Ba pona

29 ThHsall /lBa poz https://m.eds00.ru/9E85KDQMD
AIEKTPUUYECKUX 3aPSI0B
Vpok-uccnenoBanue "IIEKTPU3AUS TET

30 p . a prsall " https://m.edsoo.ru/JALQFK67]
WHJYKIWEW U MIPU COTIPUKOCHOBEHUH
BsaumoneiicTBue 3apsyKeHHBIX TEJI. 3aKOH

31 a p https://m.edsoo.ru/LIJCQZZS9
Kynona
OnexTpuueckoe nojie. HanpsskeHHOCTD

32 anekTpudeckoro nois. [Ipunaimn https://m.edsoo.ru/N79CZGZ1J
CYTIEPIIO3HITNH JIEKTPUUECKHUX TTOJICH
Hocurenu 31eKTpUYECKUX 3apsiIOB.

33 . p DA https://m.edsoo.ru/AFOIKADMYV
DneMeHTapHbId 3apsia. CTpoeHne atoMa
IIpoBOOHUKY U OUIIEKTPUKH. 3aKOH

34 POBOA a p https://m.edsoo.ru/USJR991PB

COXPAHCHUS SJICKTPUICCKOI'O 3apdaa
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Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 https://m.edsoo.ru/SXWWOSWIJ5
AIEKTPUUYECKUX 3aPsI0B
DIJIEKTPUYECKUH TOK, YCIOBUS €0

36 cyuiecTBoBaHus. ICTOUHMKH https://m.edsoo.ru/IS1IMP3J3M
AIEKTPUIECKOTO TOKA

37 JlelicTBUS SIIEKTPUYECKOTO TOKA https://m.edsoo0.rt/QSWUTCKVT
VYpoxk-uccienoanue "JleiictBre

38 ANEKTPUYECKOTO 11011 HA TPOBOAHUKY U 1 https://m.edsoo.ru/ZHMKZM4JU
TUBJIEKTpUKN"
DJIEKTPUYECKUH TOK B METajlIax,

39 https://m.edso0o0.ru/E4COOOYPF
JKUIKOCTSIX U razax
DneKkTpruyecKas 1erb U €€ COCTaBHbIE

40 https://m.edsoo.ru/ROW7KUDDO
4acTu
Cuia Toka. JJaboparopHas padota

41 " patop p " 0.5 https://m.edsoo.ru/9LHH7UNJI

N3mepenue u peryampoBaHue CHIIbI TOKa

DnekTpuyeckoe HanpspkeHue. BonbTMerp.

42 JlaGopatopHas pabota "HU3mepenue u 0.5 https://m.edsoo.ru/X7POJOFGH
peryJmpoBaHue HanpspKeHus "
ConpoTHuBIIEHUE IPOBOIHUKA. Y JEJILHOE

43 P POBOA A https://m.cds0o.r/ESUOSPCAG
CONPOTHUBIICHUE BEILIECTBA
Jlaboparopnast pabota "3aBUCHMOCTH
JJIEKTPHUUECKOTO COIIPOTHUBIICHUS

44 p p 1 https://m.edsoo.ru/4JDASGZNX
MIPOBOJIHUKA OT €T0 JIJTUHBI, TIJIOIIA TN
ITONIEPEYHOI0 CEYEHU U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT HAIPSKCHHUS.

45 https://m.edsoo.ru/VEZPE70Q80Q
3axon OMa JJ1 yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

46 1 https://m.edsoo.ru/XSTHIN3RM

3aBUCUMOCTH CUJIbI TOKA, UAYLICTO YCPE3
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47

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnemoBarenbHOE U TApAIIICITHLHOE
COCIMHEHUS IPOBOIHUKOB

https://m.edso0.ru/HJ990Q3493

48

JlaGopatopnas pabora "IIpoBepka mpaBuia
CJIOKEHUs HAIIPSHKEHUHN IIPU
MOCJIeIOBATEIbHOM COSIMHEHUHU JABYX
pe3uctopon”

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJI1 CUJIBbI TOKA IMPH MapaljICJIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3aKOHA
Owma AJIA PA3JIMYHOI0 COCANHCHUA
IIPOBOAHHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenua

https://m.edsoo.ru/DPAXG8PZJ

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

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

52

JlabopartopHast pabota "Onpenenenue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8JHA

53

54

55

DNEeKTpUYECKHE 1EeTH U MOTpeduTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

ITocTosTHHBIE MArHUTBI, HX
B3alMOJICHICTBHE

VYpok-uccnenosanue "M3ydenne noneit
HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

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

56

MaruautHoe 1oiie. MarHuTHOE T10J1€ 3eMITH
U €ro 3HadeHue I )KU3HU Ha 3eMile

https://m.edsoo.ru/R3XXJCRVK
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57

58

59

60

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apsKEeHHbBIE TeJla U UX B3aUMOJECHCTBUSL.
ITocTosiHHBIN 31eKTpUYECKUI TOK"

KontposnbHas paboTa mo teme
"DnexkTpuuecKue 3apsaabl. 3apsKCHHbBIC
Teja U ux B3aumojencTBus. IlocTosSHHBIN
anekTpuueckuii Tox" / Beepocceuiickas
MpoBepoYHas pabora

PesepBHylit ypok. Pabora ¢ Tekctamu 1o
Teme "TIOCTOSTHHBIN JIEKTPUISCKUM TOK" /
Bcepoccuiickas npoepounas pabota
OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUICCKOTO TOKa MarHuTHOE IoJie
KaTYIIKH C TOKOM

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuToOB B TCXHHUKE.

Jlaboparopnast pabota "U3yuenue
JEHCTBHUS MATHUTHOTO TOJIS HA TIPOBOIHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcronp30BaHue dIEKTPOIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas paboTa
"KoHcTpyupoBaHue u u3y4eHue padoThl
NEKTpOABUraTeENs"

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

63

OnsiTel @apajnes. 3akoH
3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio
Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOsl MOTydeHUs

https://m.edsoo.ru/LM1C70D7A
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ANEKTPUYECKOUN SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

65 Teme "DJIEeKTPUYECKUE U MarHUTHbIE 1 https://m.edsoo.ru/GFS9PNC8EB
SIBJICHUS "
KonrponsHas pabora o Teme

66 " " 1 https://m.edsoo.ru/APBXXTADS

DNEeKTpUYECKUE U MAaTHUTHBIC SIBICHUS

Pe3ze it ypok. Pabota ¢ Tekcra 0

67 PBHbIH YOI, Tabota & TeReTamit 1 1 https://m.edso0.ru/4BSGKYQ1X
teme "TernoBsie sIBICHUS
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68 " " 1 https://m.edsoo.ru/ISHXLLTXX
TeMe "MarHuTHbIe SIBICHUS

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KIIACC
KoanuectBo yacon 5 N
JIEKTPOHHbIE IU(PPOBbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTnyeckue P P
Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI

Mexanunueckoe ABuxkeHue. MarepuanpHas

1 1 https://m.edsoo.ru/UP3188VCD
TOYKa
Cucrema orcuera. OTHOCUTENBHOCTh

2 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JIBUKECHUS

3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 https://m.edsoo.ru/E65RWOZKO
HepaBHoMepHOE NpsIMOIUHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTh
[IpssMonMHENHOE PaBHOYCKOPEHHOE

5 1 https://m.edsoo.ru/SKUYWCHBO
JBH>KEHUE. Y CKOpEHUE
CkopocThb MPSAMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABMKeHus. ['papuk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHS TeJla IIPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS8
JBUKEHUHU 110 HAKJIOHHOM IIIOCKOCTH"

8 CBoOoauoe magenune teia. OnsiTe! [ anunes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.

9 [lepuon u yactota obpaieHus. Jluneitnas 1 https://m.edsoo.ru/PVRBIDTTH
U yTJIOBasi CKOPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 1 https://m.edsoo.ru/OSLEGWFEZY

11 [TepBsIii 3akoH HptoTOHA. BEKTOpP CHIIBI 1 https://m.edsoo.ru/TADTURL3K

12 Bropoii 3akoH HeroTOHA. 1 https://m.edsoo.ru/SA28NGVEV
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PaBHoOelicTBYIOIIAS cHJia

Tperuii 3akon Herotona. Cynepnosunus

13 https://m.edsoo.ru/XPFYG64RM
CHuII
Pemenue 3anay Ha mpUMEHEHUE 3aKOHO

14 8 PHMCHEHIC SaoHOB https://m.edsoo.r/GEM2S4HK9
Hprorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3anau no reme «Cuiia ynpyroctu» https://m.edsoo.ru/HML1AMNI12
Jlaboparopnas pabota «Onpenenenue

17 paTopHaz p peat https://m.edsoo.ru/T4APAJAFV 1
MKECTKOCTHU MPYKUHBD»

18 Cuina TpeHus https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3anay no teme «Cuia TpeHUS» https://m.edsoo.ru/PJDH2DCOT
Jlaboparopnas pabota "Onpenenenue

20 patopHaip pedt | https://m.edsoo.ru/C56RD8K X8
Kod(duUleHTa TPEHUS CKOJIBbKEHUS
Pemenue 3amau o reme "3akoHbI

21 " https://m.edsoo.ru/VT3T38KBU
Hrrorona. Cuna ynpyroctu. Cuna TpeHus
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUA. Y CKOpeHue CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
MaJIeHUs
Ypok-koHpepenus "JBrmkeHne Ten

23 BOKPYT I'DaBUTAIllMOHHOI'0 LIEHTpa https://m.edsoo.ru/BLGGQ9259
(Conueunas cucrema). ['anaktuxu"
Pemenue 3amau mo reme "Cuiia Ts>KeCTH U

24 | https://m.edsoo.ru/VO2GVSYAT
3aKOH BCEMUPHOTO TATOTEHUS
[IepBas kocMHuueckast CKOPOCTb.

25 https://m.edsoo.ru/563XRG6ED
HesecomocTs n neperpysku
PaBHOBecHe MaTepHaIbHON TOYKH.

26 AbGcomoTHO TBEpHOe Teno. PaBHoBecue https://m.edsoo.ru/AONEMB459

TBEPIOTO TeNA € 3aKPEIIIEHHON OCBIO
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27

BpaiieHusi. MoMeHT cuibl. LleHTp TsoxecTn

PaBHOBecHe MaTepHaTbHOR TOYKH.
AGcomoTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPETUISHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsokecTn

https://m.edsoo.ru/GAMQW4SLS

28

Pemtenue 3amau mo reme "MOMEHT CHIIBL.
Hentp TsixecTn"

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

29

30

31

[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMme "MexaHN4eCKOe IBUKEHUE.
Bsaumoneiictsue Ten"

KontponbHas pabora no teme
"MexaHn4YeCcKoe IBUKEHUE.
Bsaumopeiictsue ten"

Nmnynbc Tena. Umnynse cuiiel. 3aKoH
COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

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

https://m.edsoo.ru/J1BOUJ2YG

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

32

Pemenue 3ana4 no teme "3akoH
COXpaHEHUs uMIysbca"

https://m.edsoo.ru/LQO6EH8F9

33

34

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

Mexann4geckas pa60Ta 1 MOIIHOCTb

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

https://m.edsoo.ru/FCOHVOYXP

35

36

37

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS

JlaGopatopHnas pabora «OnpezneneHue
paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»

CBs3b OHCPTHUU U pa60TBI. IloTenumnanpHas

https://m.edsoo.ru/YAH20OMDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF
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SHEprus

Kunernueckas sneprus. Teopema o

38 . https://m.edsoo.rt/WKXT.7INXVR
KHUHETUYECKOU SHEPTUN

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB

40 JlaGoparopHas padota «l3yuenue 3akoHa hitps://m.edsoo.rw/0TVKEKIXB
COXPAHEHUS SHEPTUN
KonebarenbHOe ABM)KEHUE U €T0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKU

42 3atyxaroume konebanus. BeiryxiieHHEe https://m.edsoo.ru/I3ZKD2M12
KoseOaHus. Pezonanc

43 MareMatuueckuil 1 Npy>KMHHBIA MAsITHUKA https://m.edsoo.ru/O71PZDM11
Ypok-uccienoBanue «3aBUCUMOCTh

44 repuo/ia KojiebaHuM OT KECTKOCTH https://m.edsoo.ru/BACA6R4KS
MIPY>KUHBI U MACCHI TPy3a»

45 Ilperparierie SHEPIHIT MPH MEXAHIECKITX https://m.edsoo.ru/RPN7BU655
KoJ1e0aHusX
Jlaboparopnas pabota «Onpenenenue

46 4acTOThI U NIepuoja KojaeOaHmii https://m.edsoo.ru/EVIY2NUGC
MPYKUHHOTO MASITHUKA)
Jlaboparopnast pabora «IIpoBepka

47 HE3aBHUCHUMOCTH TIepHo/ia KoJebaHuii rpysa, https://m.edsoo.ru/6YGEHWSDT
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanunveckue BoIHbI. CBOWCTBA

48 MeXaHn4eCcKHuX BOJIH. [IpogosbHbIE https://m.edsoo.ru/QHBQ3U5SXV
MOTIEPEYHBIE BOJTHBI
Ypok-koHpepeHus "MexaHndeckue

49 BOJIHBI B TBEpJOM Tene. CelicMuyeckue https://m.edsoo.ru/6PNOHXSJA

BOJTHBI"
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3Byk. PactipocTpanenue u oTpakeHue

50 https://m.edsoo.rt/NTZLRXDB5
3ByKa
Ypok-uccnenosanue "HabmoneHue

51 " https://m.edsoo.ru/SRPRGGZVE
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 z https://m.edsoo.ru/AOY3HSN3G
AKyCTUYECKHI pe30HaHC
VYpoxk-koHdepeHius "Y apTpa3ByK U

53 P deperi TPASBYE https://m.edsoo.rs/AU3Z0S07U
nH(pPa3BYK B IPUPOJIC U TEXHUKE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

54 TeMe "3aKOHBI COXpaHEeHUs. MeXaHuyeckue https://m.edsoo.ru/7YAJAVSTM
KoJieOaHUs U BOJTHBI"
Kontponbnas padota mo teme "3akoHbI

55 coxpaHeHus. MexaHn4yeckue KoaeOaHus u https://m.edsoo.ru/ZVD77Z44VH
BOJIHBI"
DNeKTPOMarHuTHOE T0JIE.

56 https://m.edsoo.ru/KAKC7HSCG
DNeKTPOMarHUTHBIE BOJHBI

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenuus "kana
9JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

58 N https://m.edsoo.ru/7E1J2VY03
3JI€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONCTB

59 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO https://m.edsoo.ru/SHN7BSEB4
MoOmIBHOTO TenedoHa"
Pemrenue 3a1au Ha onpeeneHue 4acTOThl U

60 . https://m.edsoo.ru/ WIGCO6QSN
JUTHHBI SJIEKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHasi Ipupoa CBeTa.

61 P PHpOL https://m.edsoo.ru/ZFGOBMGFX

CxopocTts cBeTa. BonHoBBIE CBOCTBA cBETa
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Hctounuku cBeta. [IpsmonuneitHoe

62 pacnpoctpaneHue cera. 3atmenus CoiHia https://m.edsoo.ru/NLIADWAXN
u JIyHbl
3aKOH OTpaKeHMs cBeTa. 3epkana. Pemenue

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/QONUKCDOB
cBeTa
[IpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS

64 https://m.edsoo.ru/NF1PZFEV3
cBeTa
[TosiHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHne NOJIHOTO BHYTPEHHETO https://m.edsoo.ru/FZ7THV6E2W
OTpaXEHUS B OINTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
3aBUCHUMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO

66 " https://m.eds00.ru/R800OIT10S
Jy4a OT yIJla NajieHus Ha rpaHule "BO3IyX-
crexino""
VYpoxk-koHpepenuus "Vcnonp3zoBanue

67 IIOJIHOT'O BHYTPEHHETO OTPaKCHHUS: https://m.edsoo.ru/OL9F63ZRU
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"

68 JInn3bl. OnTryeckas cuiia JMH3bI https://m.edso0o.ru/ZV702L9TF

69 [Toctpoenue n3obpaxeHuit B TMH3aX https://m.edsoo.ru/MWU2YHLIN
JlaGopatopHnas pabota "Onpeznenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN https://m.edsoo.ru/3XTVNZNIJ
CHJIBI COOMpArOIIel JTUH3bI"

71 Ypok-KoH(epenis "OnTiteckie https://m.edsoo.ru/KKVRKOP3D
JIMH30BbIe TPUOOPHI"

72 I'ma3 xak ontrnueckas cucrema. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 Ypor-rongepenus *legextst spenns. Kax https://m.edsoo.ru/ZKWLQ3CHI

COXPAaHUTH 3peHue"
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Pasnoxenue Oenoro csera B CIICKTP.

74 Omneitel HetoTona. Crnoxxenue https://m.edsoo.ru/ZPRFN4D5V
CHEeKTpaJbHBIX LIBETOB. [{ucnepcus cBera
JlaGopaTopHas padota "OMBITHI 11O
Pa3IoKEHUIO OEJIOro CBEeTa B CIEKTP U

75 https://m.edsoo.ru/ESISL6TCH
BOCHPUATHUIO LIBETA IPEIMETOB MPH UX
HaOJI0ACHNH uepe3 [BETOBbIe (GUIbTPHI"
Ypok-npakTukyM "BonHOBBIE CBOMCTBA

76 CBeTa: qUcCIiepcusi, MHTephEpeHIUSI U https://m.edsoo.ru/A1F3HB8Y9
mudpakmus"
OmnsiTel Pe3epdopaa u mianerapHas Mosieinb

77 pdopa P A https://m.edsoo.ru/P922QVFIV
aToMa

78 IToctynatel bopa. Moaens aroma bopa https://m.edsoo.ru/OBJPHE0G2
Hcnyckanue 1 MOTJoleHNe CBeTa aTOMOM.

79 . https://m.edsoo.ru/MOLRTHPCO
KBantsl. JIuneituatebie crieKTpsl
VYpok-nipaktukym "HabintoneHne criekTpoB

80 POIIP " o A P https://m.edsoo.ru/7NCLNW296
WCITYCKaHUSI

81 PaanoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
Crpoenue aToMHOT0 siipa. HykinonHas

82 P Apa. ByK https://m.edsoo.ru/IRVFSKOFK
MOJIEIb

83 PanuoaxTtuBHbIe peBpatienus. M3oTomnbl https://m.edsoo.ru/RA796TPSP
Pemenue 3amau no teme: "PagnoakTuBHbIE

84 8 " A https://m.edsoo.ru/WX2HQP2S6
MpeBpalieHUs

85 [Tepuon monypacnana https://m.edsoo.ru/WZDJCOER87
VYpoxk-koHpepenuus "PagroakTHBHbIE

86 U3JIy4CHUS B IPUPOJE, MEIULIVHE, https://m.edsoo.ru/X1J4002C4
TexHuKe"

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS https://m.edsoo.ru/YOQ2XMKOO
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88

3apsAJ0BOIro 1 MaCCOBOI'0 YHUCEII

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl ¥ DHEPTUHU

https://m.edsoo.ru/NSTEUFIO3

&9

90

91

Pemenue 3ampau no reme "Snepueie
peakuun"

Peakuuu cunTe3a u 1eieHus siep.
Uctounuku sHeprun CosiHIa U 3BE3]T
VYpoxk-koHpepenuus "SnepHas sHEpreTUKA.
JleiicTBUs paAOAKTUBHBIX U3JIyY€HUH Ha
JKHBBIC OpraHu3Mbl"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q

92

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIC
sIBJICHUS "

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
sIBJICHUS "

https://m.edsoo.ru/SUTJAFD6U

94

95

96

[ToBTOpenue, ob6o6menue. Jlaboparopusie
pabotsl o Kypcy "B3aumoneiicteue ten"

IToBTrOopenue, o6o0mmenue. Pemenue
pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe
"TemnnoBsie nporecch”

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KaYECTBEHHBIX 33]1a4 110 TeMe
"KIIJI TeroBeIX aBUTaTeiaci”

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

https://m.edsoo.ru/MMINLZOSQ

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KQYCCTBCHHBIX 3a1a4 I10 TEME

https://m.edsoo.ru/ XP2HRNAY4
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"KII/I snexkrpoycTaHoBOK"

[ToBTOpenue, 0606menue. Jlaboparopusie

98 " " 1 1 https://m.edsoo.ru/FK30FNRHX
paboTsl 1o Kypcy "CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B 1 https://m.eds00.ru/91XS3CXDT
MexaHuke"
IT eHue, 0oo6menue. Pad

100 OBTOPEEHS, DDOLTSHHS, TahoTd © 1 https://m.edsoo.ru/L3YKVIINT
texcramu 1o Teme "KosneOanus u BoHbI"
IToBTOpenue, 0600 . Pab

101 PEHIE, ODOBIEIIE. TaboTa c 1 https://m.edsoo.ru/LG3271SQ6
TekcTamu 1o Teme "CBEeTOBbIE ABICHUS
[ToBTropenue, o6o0menue. Pabora ¢

102 TekcTaMu 1o TeMe "KBaHTOBas U sigepHas 1 https://m.edsoo.ru/W7IE16NUS8
¢uznka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IMPOBEPSIEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN MIPOTPAMMBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHUSA

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

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

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZHUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PuU3MUYECKUe SIBJIECHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JaHHYIO (U3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa © 3alHMCHIBAaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNTPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7

pemarth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




© MAOY I'umua3zus Ne 86. Padouasi nporpamma yuedHoro npeamera « @usuka. 7-9 kiaccbn»

dbopMyIibl, cBsi3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alUChIBaTh KpPaTKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeNIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBAThH

PCaIUCTUIHOCTD HOJ'Iy‘ICHHOﬁ (1)I/I3I/ILI€CKOI7I BCJIIMYHUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yiabTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3YyJIbTaTaM

1.9

1.10

1.11

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

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBIIOJHATh NPSAMbIE U3MEPEHUSI C HCIIOJIb30BAHMEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMChIBATh MOKa3aHUS MPUOOPOB C y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBIIOJIHATH U3MEPEHMS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3blBaTh MPUHIUMBI JCHCTBUS TNPUOOPOB M TEXHHYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH
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1.15

OPUBOJIUTH TMpPUMEPHl (HaXOIUTh HWHPOPMAIUIO O MpUMEpax)

MPAKTUIECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU 11 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBEACHHUS B OKPY)KaIOIHeﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIUIO, KOTOPAsi SIBIISCTCS TPOTHBOPSUMBONU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HUCIIOJIB30BAaTh IIpu SaHaHI/Iﬁ

HAay4YHOIIOMYJIAPHYIO
CIIPaBOYHBIE

BBIIIOJTHCHHUH y‘I66HLIX

aureparypy  (U3HYECKOTro

pecypcsl  ceTu

COZICpIKaHMS,

MaTepHuabl, WHurepHer, BiageTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO31aBaTb COOCTBEHHBIC KpaTKUC NNNCbMCHHBIC U YCTHBIC COO6IJ_IeHI/I$I

Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIepKaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIIEHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IrPaMOTHO HCIOJIb30BaTh W3yYEHHBIM MOHATUHHBIN anmapaTr Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE MPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHUBAThb

COOCTBEHHEIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAMBATH

KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTO 00111er0 00pa30BaHus

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
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OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIIeM MHpE, B TOM 4Yucie (U3NYECKHUE SIBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHHUE U3 |
— 2 JIOTMYECKHX IIaroB C MOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HETOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJydeHHOE 3HaueHue (U3NYecKod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MPOBCACHUA UCCIICAOBAaHM, 1CJIaTh BBIBOAbI

1.9

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

OpPEANoNOKeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO
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O60py,I[OBaHI/I$I, OIMKMCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATDH IIPSAMBIE WM3MEPEHUs C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMIPSIMBIX HW3MEpPEHUI:
IUIAHUPOBaTh MCCJIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBMCUMOCTH B BHJE TaOJMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl O CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCETHEBHON
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIIATh MOUCK MHPOPMALMU (PU3NYECKOTO COAEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
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1.19

MNOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro cojaepiKaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIMN amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/ICI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (PU3NUYECKUE SBJICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3MYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UIECKUX BEITUYUH, HAXOAUTHh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
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L.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKd  H3yYEHHBIX  3aBUCUMOCTEU

(UBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOWCTBA Tell, (DU3MYECKHUE SIBIICHUS W IPOIIECCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

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

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUIA), WCIOIB3Ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyY€Thl W OLIEHUBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHUA (l)HSH‘IeCKOﬁ BCIIMYHHBI

1.8

1.9

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

pe3yabTaThl HAOIIOCHHIA U OITBITOB

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

pe3yabTaThl, OPMYIUPOBATH BHIBOABI

1.10

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

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IL[I/I
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l"pa(bI/IKOB, JCJIaTh BBIBOAKI 110 PE3yJIbTaTaM NCCICA0BaHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHas TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUCUHBIH HCTOYHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3YA
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOII€HI/IH HOPM 5KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTosTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManui Ha OCHOBE WMEIOIIMXCS 3HAHUN W JIOMOJHHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOTHEHWHM YYE€OHBIX 3a/laHUil  HAy4dHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM
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3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 34 BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JCATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL  TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEeMEHTA

1.1

1.2

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
®usnueckue SABICHUA: MEXAHMYECKUE, TEIUIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsICHEHHUE

Ha0JII0OaeMOTO SBJICHUS
Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pasmMepoOB MaJIbIX TEIN.
N3mepenue teMriepaTypsl IpU MOMOULIU KHJIKOCTHOTO

TCPMOMCETPA U JaTYUKA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

Ctpoenue BemecTBa: aTOMBI M MOJICKYJBI, HUX
pa3mepbl. OmbIThI, AOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BelIecTBa

JlBwkenne yactuil BemecTtBa. CBSI3b  CKOPOCTH
JNBWKEHUS  4YacTUll C  Temmeparypoid. bBpoyHoBckoe

nBwkeHue, 1uddy3us

2.3

B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBaHUC

24

AFpCFaTHLIC COCTOSIHUA BCHICCTBA: CTPOCHUC TIa30B,

KUIKOCTEH W TBEPHBIX  (KPUCTAUIMYECKHX)  TeEl.
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Bzanmocs3p MCXKOY CBOMCTBaMH BCIICCTB B Pas3HbIX

arp€raTHbIX COCTOAHUAX HW HUX ATOMHO-MOJICKYJIIPHBIM

CTpOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITBl 1O HAOJIOACHHUIO TEIUIOBOTO PACIIUPEHUS

ra3oB.
OnplTbl 10 OOHAapyXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. Bsaumopeiictue
33 TEJl KaK IIPUYMHA MU3MEHEHHsI CKOPOCTH IBUXCHHS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHuUIle 00bEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
3 36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBneHue TArOoTEHUS U cuia TsKecTH. CHila TAXKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIbBKEHUS W TPEHHUE TOKOS.
' TpeHue B npupo/ie U TEXHUKE
3.9 CrnoxeHue cuil, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
[IpakTrueckue pabOThI:
3.10 OnpeneneHne CKOPOCTH PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO

aBTOMOOWJIA M Tak Janee). OmpexneneHue cpegHen
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CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HAKJIOHHOM  IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPOTO Tela. OnbITHI, JIE€MOHCTPUPYIOLIHE
3aBUCUMOCTh PacTsDKeHUs (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMpUuKaCaroOmMnXxcCsa HOBCpXHOCTeﬁ

dusndeckue SBICHUSA B IIpupoac: IMpUMEPbI ABUKCHUA C

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

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

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

1 YBEJIUYCHHUS TaBJICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a oT 00bEMa,
' TEeMITepaTyphl
43 [Tepenaua naBneHust TBEPABIMHU TEJIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIAONTHECS COCY/IBI.
lMunpaBnrueckre MeXaHU3MbI
AtMmocdepa 3emnu u atmocepHoe napneHue. [puanHb
4 45 CYIIECTBOBAHUS BO3AYITHOW oOomoukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue armocdepHoro npaeneHus. I[lpubopsl ans
' M3MepeHust aTMOC(HEepHOro JaBICHUS
JleficTBHE >KMJIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [naBanue ten. Bo3gyxormninaBanue
[IpakTuueckue padbOTHI:
4.9 UccnegoBanue 3aBUCUMOCTH Beca Tela B BOAE OT

00béMa TOrpYKEHHOWM B OJKHAKOCTH YacTH TeJa.
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4.10

4.11

OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHJAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITQJIKMBAIOIIECH
CHJIBI, JICUCTBYIOUIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
JKHJKOCTH. KonctpynpoBanue apeomMerpa HIIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeaeineHue  eé

Irpy30N0AbEMHOCTH

dusnueckue SIBJICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusmMm, IJIaBaHUue

pBIO

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOHCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MeXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Kosddunment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. [TpocTeie
5 MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast >SHEPTUM TeNA, MOJIHITOrO Hall 3eMIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HW3MEHEHHS W
' COXPaHEHUS MEXaHMUYECKOH SHEepTUn
[IpakTuyeckue pabOTHI:
50 Omnpenenenne  pabOTBl  CWJIBI  TpPeHUS  TIPH

PaBHOMCPHOM JABMKCHUU TCIIa 110 FOpH3OHTaJILHOI>'I

noBepxHocTu. MccienoBanue ycioBui paBHOBECHS phblyara.
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8 KVIACC

Kox
pa3nena

N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYIISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  OIBITBI, NOATBEP)KIAIOUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, IJKMAKOIO W razo00pa3HOro
6.2 cocTossiHUM BemiecTBa. Kpucrammiuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U COBEpIIeHUE pabOThI
63 Bunel temonepenadyu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
. W3JIy4eHUe
6.9 KomuuecTtBo  TemnoTel.  YaenbHass — TEMJIOEMKOCTh
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BCIICCTBA

6.10

TemsooOMEH M TEmIOBOE paBHOBECUE. Y paBHEHUE

TEILIOBOIO Oajlanca

6.11

6.12

IInaBnenue u OTBCPACBAHUEC KPHUCTATINIMYCCKUX BCIICCTB.

VY nenbHas TeIuioTa IUIaBJICHUS

[lapooOpazoBanne M  KoHaeHcauusa. Fcmapenwue.
Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO

JaBJICHUA

6.13

BirasxxHoCTB BO31yX2

6.14

6.15

6.16

6.17

9Hepr1/151 TOILTMBA. Y JIeIbHAs TEILIOTa CropaHus

[Ipunnumner  pabotel  TermmoBbiX — aBuratenet  KITJ]
TEIJIOBOI'O JBUraTeiisd. TeIIoBhle ABHIATEIM M 3alluTa
OKpY>KaroIlen cpeibl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX

nponeccax

[IpakTuyeckue paboOTHI:

OnbITBl 1O OOHApyXeHWI0  JeMcTBUS — Ccui
MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OneITHl MO BBIPAIIMBAHUIO KPUCTAIOB MOBApEHHOM
COJIM WJIN caxapa.

OnbITel 1O HAOMIONEHUIO TEIJIOBOTO PAaCHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPBIX TEJI.

Onpenenenue AaBleHUs BO3TyXa B OajUIoOHE MIMTPHIIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTDH JABJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habntonenne n3MeHeHust BHYTPEHHEH SHEPTUU Tella B
pe3yibTare TeIionepeaayd U paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUS TEI1000MeHa pu

CMEILIMBAHUH XOJOJAHOW U rOpsYEN BOJIBI.
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6.18

OmnpexneneHue KOJIMYECTBA TEILIOTHI, IOJIYYEHHOTO
BOJIOM IpHU TEImI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSOKCHHE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIOJIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tein. J[Ba poja 3JIeKTPHUUECKUX 3apsiioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEJIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO
7.3 nosid. IIpyHIMI cyneprno3unuy 3JIEKTPUYECKUX IOJIEN
7 (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKN
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
. INEKTPUYECKOr0 TOKA. MICTOYHMKN IOCTOSTHHOTO TOKA
7.7 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
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XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX U ra3ax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.8

HaIpshKEHUe

CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

[locnenoBarenpHOE UM HapajUIebHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyisa — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocrossuHble MarHuThl. B3amMopnencTBUE MOCTOSHHBIX
7.14

MAarHuTOB

MarnutHoe mosie. MarHutHOoe TIONE€ 3eMIM U €ro
7.15

3HA4YEHME JIJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe mosie 3JIeKTPUUECKOTo TOKa.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcHopTe

Onbitel @Papanes.  SIBneHue  AIEKTPOMATHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DNeKTpOTeHEePaTop. Crioco0mr TTOTyYEHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIUU TENl HHIYKITUEH
7.20

Y IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHUS SJIEKTPUYECKOrO OIS Ha
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IMPOBOAHHKHU U JUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUIbl TOKA.

N3MepeHne U peryampoBaHue HaAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha Pe3UCTOpE.

OHI)ITI)I, ACMOHCTPHUPYIOIIUC 3aBUCHUMOCTbH
JIEKTPUUECKOTO0 CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA  TIpU
[OCJIEI0BATEIBHOM  COCIMHEHUHM JBYX DPE3HCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH HapaieIbHOM
coeAuHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKA, WAYILEro 4epe3 Pe3UcTop.
OmnpeneneHue  MOUIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIENIIEMON Ha pe3ucTtope. MccnenosBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOTI'O BSaHMOﬂeﬁCTBI/ISI IIOCTOSHHBIX MArHuUTOB.
W3y4eHre MarHuTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB IPU
uxX oO0beAMHEHUM U  pasjeneHun. McciemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
BBaHMOJIefICTBHSI KaTymKyu ¢ TOKOM WU MarHuTa OT CHJIBI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUS MarHMTHOIO IOJS Ha INpOBOAHUK C TOKOM.

Koncrpynposanue 54 U3y4YeHue paboThI
3JIEKTPOJIBUTATEIIS. N3zmepenne KII
BHGKTPOI[BHFaTGHBHOﬁ YCTaHOBKH. OIBITEH 10

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIUU:

HUCcCiIcaJ0BaHUC W3MCHEHHI 3HAYeHUSI U HaIpaBJICHUA
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HHAYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBIICHUST B  arMmocdepe, DIJICKTPHUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Moje 3emiiu, Apeld MooCcoB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JEKTPUYECKUE
NIPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuueckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.

8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu

" HEpPaBHOMEPHOM JIBIKCHHUH
a5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JIBUJKEHUE

8.6 CBoOonnoe magenue. OneITel [anunes
PaBHOMEpHOE nBHMKEHHE 1O OKpyXHOCTHU. [lepuon u

8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
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8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMI CynEepHO3UIINU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHHUsS CKOJBXEHHUS, CHIIa
' TPEHMSI T1I0KOS, IPYrye BUIbI TPEHUS
8 14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOIHOTIO IaileHUs
%15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYEcKasi CKopocTb. HeBecoMOCTb U neperpy3Ku
%16 PaBHOBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHTp Tsxectu
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE JBMKEHNE
8.21 Mexannueckasi paboTa U MOILTHOCTh
822 PabGora cun TsxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [ToreHunanpHass dSHeprus Tejna, MOAHATOIO  HaJ
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPrUs CXKATON NPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IlIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Telna MPU PaBHOYCKOPEHHOM
8.27 IBIDKEHHUH 110 HAKJIOHHOU IVIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTM OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
IIpoBepka TrumoTE3bl: €CIM MNPU PABHOYCKOPEHHOM

JIBUKEHUHM O€3 HAavyaJbHOM CKOPOCTH MYTH OTHOCSTCS
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KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWUJBl HOpPMalpHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXUHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tejla IO
TOPU3OHTAILHONW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOCTH  IIpu  INoabEéME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO U MOJBUKHOIO

0JIOKOB

®duznyeckue SBICHUS B IpUupoAc: NPUIUBBI U OTJIMBEI,

8.28 JnBrKeHue IutaHeT COJHEYHOH CUCTEMBI, PEaKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
820 TexHuyeckne  yCTpOWCTBAa:  CIUAOMETP,  JAaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHUO/I, YaCTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosiebaHus. BbIHyX/eHHBbIE KoJeOaHus.
' Pe3onanc
Mexannyeckre BoiHbL. CBOMCTBA MEXAHMYECKUX BOJIH.
94 IIpononpHelEe M TONEpEUHbIE BOJIHBL. J[JIMHA BOJIHBI U
9 ' CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXxaHU4eCKHUEe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yiabTpa3Byk
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
97 MaTeMaTHYeCKOTr0 MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHMi
NPY>KHHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH — IE€pHOAA  KoJeOaHM
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MIOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
IIPYKMHHOIO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
IIOJIBEIIEHHOTO K HUTHU, OT MAaccChl Ipy3a U KECTKOCTH
npyxuHbl. MI3Mepenne yckopeHust cBOOOIHOTO NaieHus
@usuyecKue SIBICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
IlyHaMH, X0
9.9 TexHudeckue yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
L0.1 DJEKTPOMarHuTHOE T0JIE. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoaa cera. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTrueckue paboThI:
10.4 W3yyenue CBONCTB  JJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIILHOTO TeledoHa
dusnyeckue SBICHUS B MpUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBHE BUJIUMOTO, yIBTPauOIETOBOTO u
PEHTI€HOBCKOTO M3JIY4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H
CBETOBbBIE ABJIEHUA
11.1 JlydeBas monenb cBera. IcTouHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpAHEHUE CBETA
113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXKeHUst
11 ' cBeTa
114 [Ipenomnienne cBeta. 3aKOH MPEIOMIIEHMS CBETA.
' ITostHOE BHYTpEHHEE OTPaKEHHUE CBETA
11.5 JInnza. Xop stydeii B JIMH3e
11.6 OnTuueckast cucrema QoToarnmnapara, MUKPOCKONAa H
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TCJIECKOIIa

I'ma3 kak onTudeckas cHCTEMa. BJII/ISOPYKOCTI) n

11.7
JAIbHO30PKOCTh
118 Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.
' CrnosxeHue CeKTpajabHBIX IIBETOB. Jlucmepcus cBeta
[TpakTueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  yIJla  OTPayKE€HHUs
CBETOBOTIO JIy4a OT yIJia MaJeHusl.
W3yueHne xapakTepUCTHK M300pakeHHs MpeaIMeTa B
IJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTM yIVIa IPEOMIICHUS
CBETOBOIO Jiyya OT yIjla MaJeHHUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300paxkeHui ¢ MOMOIIBI0 coOMparoien
JIMH3BL.
Onpenenenue GOKYCHOIO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHUIO OENIOro CBETa B CHEKTP.
OmBITEI 10 BOCHPUATHIO I[BETA MPEAMETOB MPU HX
HaAOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B aTMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOTI,
' ¢doToanmapar, ONTUYECKUE CBETOBO/IBI
KBAHTOBEBGIE ABJIEHUA
121 Onwitel Pesepdopna u mimaneTapHas MOJENTh aTOMA.
' Monens aroma bopa
129 Hcnyckanve M TOTJIONIEHHE cBeTa aTroMoM. KBaHTHI.
12 ' JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
124 Ctpoenne aromHoro sapa. HykioHHas Mopenb
' aTOMHOrO siapa. M30Tomnsl
12.5 PannoaxtuBHble mnpeBpaieHud. llepuon nomypacnana
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ATOMHBIX AACP

HI[CPHBIC PEaKnuu. 3aKOHBI COXpAaHCHHUA 3apAa0BOIro U

12.6
MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vcrounuku sHeprun
' CounHiia 1 386311
129 Slnepnas osHepretuka. JlelicTBUE  paMOAKTHBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGmroieHue CIUIOMIHBIX Y JIMHEHYaThIX CHEKTPOB
1210 W3JIy4EHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paOaKTUBHOE W3JIYYEHUE MPUPOJHBIX MHUHEPAIIOB,
JEHUCTBUE PpAJUOAKTHBHBIX H3IYyYEHMH Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona
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IMPOBEPSIEMBIE HA OI'3 1O ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHMS OCHOBHOW OFPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'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(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIIOLUH
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHAAX MaTepud (BEIIECTBO M TIOJIE), O JABUKEHUU Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3nyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKHU U HCIOJIb30BaHWE UX JUIsl pelieHus] y4eOHbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKUE 3aKOHBI

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

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
cOOJIOICHHsT TPaBIJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




© MAOY I'umua3zus Ne 86. Padouasi nporpamma yuedHoro npeamera « @usuka. 7-9 kiaccbn»

U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, ONUCBHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHMH, BBIYMCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATh IOJYYEHHBIE PE3YJIbTAThl C
y4€TOM 3aJaHHOH MOIPEUIHOCTH PE3yNbTaTOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
HOJyYeHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUL U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
6 ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

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

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI W (OpMysbl, CBA3BIBAIOIIME (PU3NUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOILINE JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOiIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HaYeHHUs (PU3MUECKON BEIMUYMHBI; YMEHHUE ONPENENsITh Pa3MEPHOCTD

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

YMeHHne XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCITIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKHE
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3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH  TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEACTABICHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  INPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKOoro cojepKaHus, CHPaBOUHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpa3OBaHUS
uHpOpMallUd M3 OJHOM 3HAKOBOM CHUCTEMBl B JPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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INEPEYEHDB 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CucrtemMa  OTCUETaA.
' OTHOCUTENBHOCTD IBHMYKCHHUS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. Cpennssi ckopocTh. Dopmyna s
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO BUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I TIPOCKIIUU TEPEMEIIECHUS, MPOEKIMH CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIUHENHOM JABUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIeHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJE€HUE Tella IO
1.5 BePTHKAIH (JBIKEHHE TeJla BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHH s NPOEKLUUH YCKOPEHHS,
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IOPOEKIMH CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Tejla [0
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
L= iMR
T
LlenTpocTpeMuTenpHOEe yCKOpeHHe. HampaBiieHHe IEHTPOCTPEMUTEIHHOTO
16 yckopenust. DopMynia JuTsi BRIYACICHUS YCKOPEHUS:
2
a. = v
"R

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

Vo= ?

Macca. IInotHocTh BemectBa. @opmyna s BBIYUCICHUS IIJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BekTopHas pusndeckas senuurHa. CroxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a
1.10
CoHanpaBJI€HHOCTh BEKTOPA YCKOPEHMS T€JIa U BEKTOPa CUJIbI, EUCTBYIOIIECH Ha
TEIIO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F 21 _Fl—}z
L2 TpeHune nokos U TpeHHue CKoJbkeHuss. DopMyna 1 BBIYUCICHUS MOLYJISL CUIIBI

TPEHUS CKOJILXKCHUA:
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Fszp-N

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

113 Fef-Al

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

my -1,
F=g L1 _2%
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaCHUSI.
dopmyra /7151 BBIYMCIICHHS CHIIBI TSKECTH BOJIM3M MoBepXHOCTH 3emun: F = mg.
JIBmxenue rianet Bokpyr Conuna. [lepBas kocmMudeckasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUnHa.
1.15 pP=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOU CUCTEMBI TEN:
1.16 D=0, i, U, =const
PeaxkTtiBHOE NBUKEHUE

Mexannueckasi pabota. @opmyra it BEIYUCICHUS pPaOOThI CUJTBI:

A=F5ooscx

MexaHnueckast MOLHOCTD:
1.17

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYUCJIICHU A

KUHETUYECKON DHEPIUU:

1.18 _}JEJE
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyra 1 BBIYUCICHUS OTCHIMAIBHON
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OHCPIuM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUs1 MexaHn4ecKkoil sHepruu. @opmyia /Ui 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUsA: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Poruar. MomenT cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KITJ[ mpocThix MeXxaHNU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TEIIA.
dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F
pP= G
101 JlaBnenue raza. ATMOcepHOE aBICHHE.
' I'mapoctratuyeckoe JaBlIeHUE BHYTPH KUIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig  ONPEAEICHUS BBITAJKUBAIOIIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [1maBanue CYI0B 1 BO3AYXOILIIAaBaAHUEC
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1.24

1.25

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMIA.

dopmyia, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXHUHBL, KOd(PUIHEeHTa TPEHUS CKOIBXKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHS OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOoJIeOaHU TIPY>KUHHOTO MasiTHUKA, MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YHOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TTOIBHYKHOTO
OIoxa.

HccnenoBanne 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMUBAIOIIEH CHUJIIbI
OT MacChl TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbLHOTO JAABICHUS U OT
poOJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYyKUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HAaNpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTH TPY>KHHBL,
HCCIIEIOBAaHNE HE3aBHCHUMOCTH TIEpHOoJa KONeOaHW HUTSHOTO MAasTHHUKA OT

Mmacchl rpy3a. [IpoBepka yclioBHsl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, IPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT Comueuynoi CUCTEMBI,
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PEAaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3€EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOSAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 cooOmraromuecst Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMHETHYECKOW  TEOpUU  CTPOCHHS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH ABWXKEHHUS YacTUIl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue M KalWUISPHBIE SIBICHUS

24 TemnioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzpl Teronepeaayn: TEIONPOBOJHOCTh, KOHBEKIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEmIOTH. — YaenbHAs
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs JHEPTUM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

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

510 UCTapeHus W KoHAeHcanuu. KurneHwe IKHUIKOCTH. YJenpHas TeIuioTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa
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[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILJIOTA I1J1aBJICHUA:

2.12
2=2

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
2.13 q=0/m

2.14 [Mpunnmns! padoTs! TeroBbix asuratencii. KI1/] reruioBoro apuratens

Ipakxmuueckue pabomul

W3mepenne yAenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
MacCchbl, B KOTOPYIO OIIyIEH HarpeTbli LWIMHIP; KOJWYECTBA TEILIOTHI,
2.15 OTJAHHOI'O0 HArpeThbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIJIAXXHOCTU BO3/1YyXa; YIEIbHOW TEIMJIOTHI
iaBieHus Jnpga. VccnenoBaHue W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEINIOOOMEHa NPU CMEIIMBAHUU XOJIOJHOM U

FOqueﬁ BOJBI; IIpO1I€CCa UCITAPCHUA

Quzuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIPHBIC
2.16 SIBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue

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

Texnuueckue ycmpoiicmea: KalWUIApbl, IPUMEPBl UCIIOJIb30BAaHUS KPUCTAJIIOB,

JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS

217 JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onektpu3zanus Tenl. /[Ba BUia 3NeKTpUYECKUX 3apsa0B

3.2 B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4 Onekrpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnois. IIpuHiun
' CYNEPIO3ULNH NIEKTPUUECKUX MOJIeH (Ha KAaUECTBEHHOM YPOBHE)

3.8 Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOro TMOJs Ha

NeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6 [TocTosiHHBIN AnekTpruYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cuma Toka.
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Hanpsixenue.
I=q/tt,U=A/
DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:

3.7 R = pl/S

38 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:

L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COETMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10

3akoH Jlxoynsa — Jlenna:
2

3.11 O=I"-R-t

310 OnbiT Dpcrena. MarHuTHOE TOJIE MPSIMOTO TPOBOJHUKA C TOKOM. JIWHUM
MarHUTHOM MHIYKIIUH

313 MarauTHoe T1oOJI€ TOCTOSHHOTO MAarHuta. B3auMOAEHCTBUE NOCTOSTHHBIX
MarHuTOB

3.14 JleficTBHe MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM

3.15 Oneitel @apanes. SBnenne snekrpoMarauTHON nHAYKUUU. [IpaBuno Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTHBIECHHUS  PE3UCTOpa;  MOIIMHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE
(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MONEPEYHOr0 CEYEHHUs U
YAEIBHOIO CONPOTUBIICHUS.
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HpOBepKa nmpaBuja I SJICKTPUUYCCKOrO HAIIPSAXKCHHA IMPU ITOCICA0BATCIIBHOM
COCIMHCHUH IIPOBOAHUKOB; IIpaBuWjia IJId CHJIBI JSJICKTPUYCCKOrO TOKa IIpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue s6nenus 6 npupooe: 3IEKTPUUECKUE SBICHMS B aTMocdepe,
3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MarHUTHOE TOJ€ 3eMiTd, Ipel( MOIOCOB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HHU Ha 3CMJIC, IMOJIAPHOC CUAHUEC

Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbBIE ANEKTPOIPUOOPHI (mpumepsl), INEKTPUUYECKUE
[PEIOXPAaHUTENH, D3JIEKTPOMArHuT, JJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa,

T'CHCPATOP NOCTOSAHHOI'O TOKA

3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucniepcust cBera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakxmuueckue pabomoi
W3mepeHue onTHUECKO cuibl coOMparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a IPeIMET PacIoNIO’KEH B IBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHS CTEKIIA.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomield JTMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUSA JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJjia IMPEJIOMJIEHHS CBETOBOIO JIyda OT yrja MaJeHHs] Ha TpaHHIIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe. 3atMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKH, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuun anbga-u Oera-

pacmaja
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4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Ltanerapnas Mozaennb aroma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6NeHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYATbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHasd OHCPreTuKa
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[Tepwimkun, 1.M. ®usuka. 7 kinacc. bazosbiit ypoBenb. Yueonuk / .M. IlepoimkuH,
A.M.MBaHOB. — 5 - € u3n., crep. — Mocksa: [Ipocsemenue, 2025.

[Teppimkun, 1.M. ®usuka. 8 kinacc: 6a30BbIil ypoBeHb: yueOHUK / .M. IlepbimkuH,
A.N.NBanoB. — 6-¢ u3m., crep. - Mockaa : [Ipocsemenue, 2026.

[Tepoimkun, A. B. ®usuka. 9 ki. : yuebnuk / A. B. Ileppiukun, E. M. I'yTHUK. —

3 — e u3n., crepeotu. - M. : Jlpoda, 2016.

Jlykamuk B. . CoopHuk 3ana4 o gusuke. 7—9 kiaccsl : yue0. mocodue st
obmeobpasosar. opranuzanuii / B. W. Jlykamuk, E. B. IBanoa. — 30-e u3g. — M. :

[Ipocsemenue, 2016.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

MH®OPMAITMOHHO-METOUYECKOE MMMCHMO OB OCOBEHHOCTSIX
TMTPEIIOJIABAHUS] VUEBHOT'O TTPEJIMETA «®U3UKA» B 2026/2027 YUEBHOM
TOJY.

®enepanbHas pabouas nporpamMma . dusnka. 7-9 kiaccel (0a30BbIH YPOBEHD)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI

CETU UHTEPHET

bu6nuoreka [IOK
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