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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHLELIUY MTpenoiaBaHus yueoHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HM3yYeHUs
Gu3MKK Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEAMETHOTO COACPXKAHUS U
yueTe BO3PACTHBIX 0COOCHHOCTEH 00yJarommxcsi.

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

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE NIPOLECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH © (U3UICCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
NpeNoCTaBsieT HauboJsiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAHUS, TO €CTh CII0CO0Aa MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIAJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

eHAyYHO OOBSCHATH SIBJICHUS,

*OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIETOBAHMS;



eMHTEPIPETUPOBATH TAHHBIE W WCTIOIH30BaTh HAYYHBIC JTOKA3ATEIHCTBA JIJIS
TIOJTYYCHHS BHIBOJIOBY.

[lenmn w3yueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
OlpejiesieHbl B KOHIEMIUU TpernojiaBanus ydeOHoro mnpeamera «Dusnka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE 00111e00pa30BaTeIbHBIE TPOTPAMMBI.

Lenu nzydenust GU3UKu:

e[IpHOOpPETEHUE HHTEpEeca W CTPEeMJICHHS OOydJaromuxcsi K HaydyHOMY
U3YYEHUIO MPHUPOJIbI, PA3BUTHE HUX HMHTEIUICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

epa3BUTHE TMPEACTABICHUN O HAyYHOM METOJ]Ie TO3HAHUA U (HOPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

«(hopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3yueHUs: OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e(hOpMUPOBAHUE TPEICTABICHUNA O POMW (DU3WUKH I Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHANBbHOMN NESITEIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIlPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

elIpHOOpPETEHNE 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e[IPUOOPETECHUE YMEHUM OMNMUCHIBATh U OOBSICHATH (PUBMYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

eOCBOCHHE METOJIOB PEIICHUS TNPOCTEHIINX pacyeTHBIX 3a7ad  C
UCITIOJIb30BAaHUEM busznuecKux MOJICIIeH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

epa3BUTHEC YMCHHU HAOJIOJATh MPHUPOIHBIC SBICHHUS W BBIMOJIHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

*OCBOCHHE TPUEMOB paboThl ¢ uHPOpMaIend (PU3NIECKOro COICpIKaHMUS,
BKJTFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HUKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(OPMAIIHH;

¢3HAKOMCTBO cO chepaMu NpodheCCHOHATBHOM NeATeIbHOCTH, CBSI3aHHBIMH C
Gbu3NKON, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTIDKEHUSIX (DU3UIECKON HAYKH.



OO111ee yuCIoO YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefleNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HeACHIO).

[Ipennaraemslii B mporpamMmMe no (u3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JENaeT BHIOOP MpH MPOBEICHUH
7a00paTOpHBIX pPabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
00y4aromuxcs, CIUCcKa KCIIEPUMEHTAIBHBIX 33JaHUH, MpengaraeMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
DuU3MKa U €€ PoJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

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

®duznueckre BeAMUUHBIL. M3MmepeHue @uanyueckux BelUYuH. DPU3NUECKHE
npubopsl. [lorpemHocTs u3mMepeHnit MexryHapoiHasi cucTeMa eauHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE THUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIIBbIO MOIeIeH

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SABJICHUS.
2. ®duznueckue npubOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHe EHBI IeJICHUS IIKaIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX Tel.

5. M3MepeHue temriieparypbl IIpU MOMOIIM XUJIKOCTHOIO TEPMOMETpa U

JIaTYUKA TEMIIEPATYPHI.
6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.
IlepBoHaya/ibHbIC CBEACHUS O CTPOCHUM BELECTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHUI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBHUKCHHUS.

2. Habmonenue nuddysumn.



3. HaGmiomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACIIMPEHHUSI Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSI.
SlBnenne unHepuMM. 3aKOH HMHEpUUM. B3aMMoAeNCTBHE TEN KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cuia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynpyroctd M 3aKoH
['yka. VI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMYeCKOTo JIBIKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHME MaccC 0 B3aUMOACHCTBUIO TEI.
6. CnoxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpepneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpyckKa WM IapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUS ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, TemnepaTrypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHOW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armocdepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpHOTO TaBJICHHUS.

JelicTBue KUIAKOCTH U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpyKEHHOM B
YKUJIKOCTh YACTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa MM KOHCTPYMPOBAHUE JIOOKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPru-.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omnotoe mpaBuiao» MexaHuku. KoaddumumeHT mose3sHoro aedcTBus (nanee —
KIIJI) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIMAIbHAs 3HEPIHUS.
[IpeBpallieHre OJHOTO BH/IAa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIrUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIBI TPEHUSI MPU PAaBHOMEPHOM JBMIXKEHUU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHH.

8 KUIIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCUIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW HHEPruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEepEaauH:
TEIUIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAJUIMYECKMX BEHIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHMS.
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Hab6mronenune nuddysun.

HaOnronenue siBeHnii cMauMBaHUs U KaMWLISIPHBIX SIBICHUN.
HabGnroneHue TemioBoro paciupeHus Teml.

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

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITUHIAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIa)KHOCTH BO3AYXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBbIE SIBJICHHSI.

OnexkTpuzanus Ten. J[Ba poja 3JEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKIY TEIIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro nods. [IpuHuun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1e 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oOJe  BJIEKTpUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekTpoMarHuTHOM MHAYKUMH. [IpaBuio Jlenna.
DIIEKTPOreHEepPaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUUYECKUX 3apsI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MMOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHHE MarHUTHBIX MOJIEN MOCTOSSHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOJABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJTICKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSTHHOTO TOKaA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO 4YE€pe3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJSL  TOCTOSHHBIX ~ MAarHUTOB  TPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEL 1O MCCIEAOBAHUIO SIBJICHUSA 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKEHUE. CpelHsss 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpanieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproTtona. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecT.

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

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIMaNbHas SHEPTUs Tela, MOAHATOTO Hal
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMPYKUHbL. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmrogeHne MexaHUUECKOTO JABMIKEHUS TeJIa OTHOCUTEIBLHO Pa3HbIX TEJ

OTCYETA.



o u bk~ ow

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

CpaBHEHHME TyT€ W TPACKTOPUIl IBUKEHHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHMUS.

Habmroienue nBU»KeHus Tea o OKPYKHOCTH.

Habnronenne MexaHM4eCcKUX SBJICHHM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca MPU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabGnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH TP JABUKECHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS Kak psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTHM TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBHKHOTO OJIOKOB.
11. MI3ydyeHue 3aKk0Ha COXPAaHEHUS SHEPTUH.
MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOAaTEIbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosbHble U
IIOTIEpEYHbIEe  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCcA.
PacnipocTpaneHue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.

I L

Jlabopamopuwie pabomul u onvimaol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHW MaTeMaTUu4ecKoro
MasiTHUKA.
2. OmpeneneHue 4acTOThl U MEPUOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHoJia KoieOaHuil rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KojaeOaHwmii
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHerHOe
pacnpoctpanenue cBera. 3atMeHusa CosHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrtema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n306paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUAA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (PUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v noromeHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyuyeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sjep. CBA3bp Maccel W JHEpruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp Boaopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 000OmIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUM HAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTH)KEHHE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWS, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIMATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasfielia peaan3yeTcs
3a CU€T TOro, 4To OOYyYaIOIIHEeCs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBICHSITH
dusznyecKre SIBICHUS B OKPYKAIOIIEH MPUPOIe U MTOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKHIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHECHUSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOEC
uccienoBanne o0oOmIaronero xapakrepa. Moaynb 3aBeplIaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMS

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEMIIENH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, MHTEpeca K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTU TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (PU3NYECKUX 3HAHUU ISl PEIICHHUS 3aj1ad B
00JIacTH OKpY’Kalollel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanuM K M3MEHAIOIMUMCSH YCJIOBHSM COLHMAJIBHON W NPHPOIHOH
cpeabl:

e - TOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aIbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHUS TporpamMMbl MO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1CHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBnle JJornueckue 1eiicTBUA:
eBBISIBJIATH W XaPAaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(sBNIEHUN);



¢ YyCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIaCCU(PHUKAIIMN, OCHOBAHUS IS
000O0IIEHHS U CPaBHEHUS;

¢ BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISATh [IPUYMHHO-CJICAACTBEHHBIE CBS3M IpPU H3YYEHUM (PUBNYECKUX
SIBJICHUI U MPOLIECCOB, JIeJaTh BHIBOJBI C MCIIONb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJINYMH;

 CAMOCTOATEIBHO BBIOMpATh CIOCOO pelleHus: yueOHO! (pru3nueckoi 3agadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIECHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

e HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJIEHHOMY ILUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OI[CHMBAaTh HA TPUMEHHMOCTh H  JIOCTOBEPHOCTHh  HWH(OPMAIHIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOATENBHO (hOpMyIHpoBaTh OOOOLIEHHSI M BBIBOABI MO pe3yibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBWIECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

o IPUMEHSATH Pa3IMYHBIE METOJbI, NHCTPYMEHTHI U 3alpoChl NPU TMOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOMU
(bu3nYeCKOM 3a1a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U ()OPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OopMy  TIpeacTaBICHUS
uHpOpMAIlMM W WIUIIOCTPUPOBATh peIlaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, AuarpaMMaMu, MTHOU TrpaduKoi 1 UX KOMOWHAIUSMU.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIE YUeOHbIe JeliCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOro Marepuala, pe3yJbTaToOB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAaeMOIl TEMbI U
BBICKA3bIBaTh WJEU, HAlleJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

e CONIOCTABIISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OoOHapyXMBaTh Pa3JIM4Me U CXOACTBO MO3UIIMIA;



e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YJIbTAThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, HCCIIEJOBAHUS, IPOEKTA);

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYaTbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOieMbl;

e IPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATDH JCHCTBHUS 11O
e€ JOCTIKEHHUIO: pachpelesaTh poJid, OOCYXIaTh IPOLIECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOIBKUX JIIO/ICH;

e BBITIOJIHATH CBOIO 4YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAa4ye€CTBO CBOETO BKJaJa B OOIMMA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIINX JIJIs
perieHus pU3NYECKUX 3HAHMM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOJAX  IPHUHATHS  pELICHUI
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIeHUM
TpyNIoi);

e CAMOCTOSITEILHO COCTABJIATh AJITOPUTM PEIICHUS] (PU3NYECKOM 3aJauul WU
IJlaHa MCCIEJOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUH;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUs)  pe3yibTaToB
NeSITEIbHOCTH, JJaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
(bu3MYecKOro UCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JIPYroro;

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH PU3NYECKHUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYIoro.

MNPEIMETHBIE PE3YJIBTATBI



K xonIy 00yduenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIL30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a, SAUHUIBI (PU3UIECKUX BEIUYMH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYEeCKOe JBUKEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUsl, PABHOJEUCTBYIOIIAsA CHJIA, JAepopMalius
(ympyrasi, IuiactTuueckas), HeBECOMOCTb, COOOUIAIOIIUECS COCY/IbI;

e paznuuaTh sBICHUS (AUQQy3us, TETUIOBOE IBIKEHHWE YaCTHUI[ BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TE€peaada [AaBiICHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, arMoc(epHoe [aBieHUE, IUIaBaHUE T, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpYXalollleM MHpEe, B TOM uHclie (U3UYECKUE SBJICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSIHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

e ONKCHIBATh M3YUYCHHBIE CBOWCTBA TeNl U (DU3UYECKHUE SIBJICHUS, UCIIOJB3YS
¢duznyeckre BeJIUYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpeHUsd, AaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOINIAs CUJIa, MEXaHUYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJIbl, KO3(P(UIMEHT TMOJE3HOr0 JACHUCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M MOTEHIMaIbHAs DHEPTHsi), MPHU OMHCAHWUU MPaBUILHO
TpakTOBaTh  (U3MUYECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONINE JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUMH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0J0Ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;



¢ O0BSICHATH (PU3NYECKUE SBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallUd NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THBIE 3a/1a4 B 1—2 NEeHCTBHS, HCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIONIME (PU3WYECKUE BEIMYMHBL: HA OCHOBE aHalIMW3a YCIOBUSA
3ala4yl  3alMChbIBaTh KpPaTKOE YCIOBUE, MOJCTAaBIATH (pU3HMUECKHE
BEJIMYMHBI B ()OPMYJBI M NPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

e pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOMKHO pEIUTh MpU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHue  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

e IPOBOJIMTH OMBITHI IO HAOJIOACHUIO (DU3UUECKUX SBJICHUN UK (PU3NYECKUX
CBOMCTB TeN: (OPMYIUPOBATH MPOBEPsIEMbIE MPEIIOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3allMChIBaTh X0/ ONBITA U
bopMyIUpOBaThH BBIBOHI,

e BBITOJIHATH IPSIMbIE U3MEPEHUS PaCCTOSIHUS, BDEMEHHU, MAcChl Teja, 00bEMa,
CWJIbI U TEMIIEpPATypbl C HCIIOJIB30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COIOTHOM MOTPENIHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OJHON (PM3MYECKON BEIUYUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBWXKYIIETOCAd Tejaa OT BPEMEHM JBHKEHMS TeEJa, CHUIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CHIIBI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHbBI, BBITAIKUBAIOMIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOrO HCCIEIOBaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MYECKHUX BEJIMYMH B BHJE
NOpeJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3ysbTaTaM
VCCIICIOBAHNUS;



¢ IPOBOJUTh KOCBEHHBIE M3MEpPEeHMs] (U3NYECKUX BEIUYHMH (IJIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbKECHHS,
JABJICHUE  BO3AyXa, BbITAJKMBAIOL[As  CHJIA, JIEWCTBYIOIIAas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€NO, KOI()(PUIMEHT MONEe3HOro AEHCTBUSA
IPOCTBIX MEXAaHU3MOB), CIEeAys NPEUIOKEHHOW WHCTPYKLUUU: TIpU
BBINIOJIHEHUH HW3MEPEHUN COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUEHHE HCKOMOW BEJIMYMHBI,

e COOJIIOJIATh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e YKa3blBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOMIMECS COCYAbl, OapoMerp,
phIyar, MOJBUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;

e XapaKTepU30BaTh MPUHIUNBl  JIEHCTBUS  U3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKH Ipecc,
MaHOMETp, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH,;

e IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaAX) MIPAKTUUIECKOTO
UCIIOJIb30BaHUsI (DU3MYECKUX 3HAHUKA B TIOBCEHEBHOW KU3HHU IS
oOecrieyeHusi 0€30MACHOCTH TpW  oOpamieHud ¢ Opudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOCHUSA
HOPM 3KOJIOTUYECKOTO MTOBEIAEHUS B OKPYKAIOILIEH CpEE;

¢ OCYLIECTBIISITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CpPaBHEHUSI PA3MYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISETCS HPOTHUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

¢ ICMIOJIB30BATh MPU BHIIIOJHEHUH YYEOHBIX 33aJaHUN HAyYHO-MOMYJSPHYIO
JUTEPATYPY  (PU3MUECKOTO COJAEpkKaHUsS, CIPABOYHbIE MaTepuabl,
pecypcbl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHON 3HAKOBOIM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (PU3NYECKOTO COAEPKAHUSA, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUs O pe3yibTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
W3YYCHHBIM TOHATHUUHBIA ammapaT Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIJIEHUE NTPE3EHTALUEN;



eTIPY BBIMOJHEHUN YYEOHBIX TPOCKTOB U HCCIEAOBAHUI paclpenemsiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3ajja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIJaHA JCUCTBUIM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy 00yuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

* ICIIOJIb30BATh MOHSTHUA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB U MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMUYECKUE U
amop(HbIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TIOJIE;

e pa3uuaTh SBICHUA (TEIJIOBOE pacCIIMpEHUE W CXKaTue, Terionepenaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPSATIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

e paCIlO3HABATh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpYXaIollleM MHpEe, B TOM HHcCIe (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTaAUIbI B mpupone, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKUX
SIBJICHUM;

e ONIMCHIBATh M3yUYEHHBIE CBOWCTBA TeNl U (PU3UYECKUE SBICHUS, WCIOJB3YS
¢dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, yiAeJbHas TEIioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEJbHASI BIAXXHOCTh BO31yXa, JJICKTPUUYECKHUU 3aps,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHHUKA,



yIeIbHOE  COMpPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
¢u3HYECKU CMBICI MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €AMHHIIBI
bu3MYecCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIUYUHY C JPYTUMH BEJIWYUHAMHU, CTPOUTH TIpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKHUE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUS BeIleCTBa, MPUHIUI CYNEPHO3UIUU ToJIeld (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHS 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoynsa—J/leHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSICHATH (PU3MUECKHE MPOLECChl U CBOICTBA T€JI, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
11aroB C ONopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIC 3a/1a4 B 2—3 NEWCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBsA3bIBatOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3a/1a4M 3aIUChIBATh KPATKOE YCJIOBUE, BBISABIIATh HENOCTATOK JAHHBIX JUIS
pelIeHus 3a7a4u, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NJisi €€
pelIeHus, MPOBOAMTH PACUYEThl M CpPAaBHHUBATh IOJYYEHHOE 3HAYEHUE
(bu3nYeCKOil BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
(U3MYECKUX METOIOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLICHUBATh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHU, 1€JIaTh BBIBOBL;

e IPOBO/IMTH OMBITHI IO HAOJIIOACHUIO (DU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KanwUISipHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEMa, TeMriepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HarpeBaHUs
IpU W3JIyYEHUH OT LIBETa M3Iydaroleid (IOrJIomarouieil) MOBEpXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEPATypbl XKUIAKOCTU M IUIOIIAAU €€
MTOBEPXHOCTH, DJICKTPU3ALMS TEJI W B3aUMOJCHUCTBUE JIIEKTPUUYECKHUX
3apsiioB, B3aMMOJEHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOIO MOJIS HA
MPOBOAHUK C  TOKOM, CBOMCTBAa  JJICKTPOMAarHuTa,  CBOWMCTBa
AJIEKTPOJIBUraTeNsl TMOCTOSHHOTO TOKa): (OpMYJIMpOBaTh IpPOBEPSiEMbIE



MIPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHMS,
OIMHMCHIBATH XOJI OIBITA U (DOPMYIHUPOBATH BHIBOIHI;

e BBITIOJIHSTH MPSAMbBIE U3MEPEHUSI TEeMIIEPaTyphbl, OTHOCUTEILHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATUMKOB (DU3MYECKUX BEIUYUH, CPABHUBATH PE3YIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTh HMCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3UUYECKOW BEIMYMHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO 4epe3 IMPOBOAHUK, OT HaNpsHKEHUST Ha  MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIEAOBATEILHOIO U MAapaJICIbHOTO  COCAMHEHUMN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCMMOCTU B BHJE TaOMUIl U TPaduKOB,
JIeJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

e IPOBOJIUTh KOCBEHHbIC HU3MEpeHUs (usnueckux BeaUUYUH (yIeabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCTIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEIysl MPEAJIOKEHHOW WHCTPYKLIMH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

e COOMTIONATH TIpaBUJIA TEXHUKU O€30MaCHOCTH MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
CHUCTE€Ma OTOIUICHHUSI JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJITMETP, CUETUHUK DJIEKTPUUYECKONW IHEPTUM, 3JIEKTPOOCBETUTEIbHbBIC
puOOPHI, HArpeBaATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEAOXPAHUTEIN, TIEKTPOMATHUT, SJICKTPOIBUTATEIIb MOCTOSIHHOTO TOKA),
WCIIOJIB3Ys 3HAHUS O CBOMCTBaX (DU3WUECKUX SIBICHUNW M HEOOXOJIUMBIC
dbuznyecKre 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuboOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTeiib BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUYECKUX
LENe ¢ MOCAeq0BATEIbHBIM U MapasuielIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUYECKUX IICTICH;

e IPUBOJUTH TIPUMEPHI (HAXOIUTh HHHOPMAITUIO O TIPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUKW B TOBCEAHEBHOM JKM3HU A



oOecnieueHnss 0e30macHOCTH mpu  oOpallleHuu ¢ nOpubopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIel cpefie;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMaluu  (PU3NYECKOTO  COACpKAHHUS B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;

* CIIOJIB30BAaTh IPU BBINOJIHEHUN Y4YEOHBIX 33JaHUNA HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBbIC MHUCHMEHHBIE W KpATKUE YCTHBIE COOOIICHHUS,
00o0miass MHGOPMALMIO M3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO
COJEpKaHUs, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
MPOEKTHOM WJIM MCCIIEeOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

elIpM BBHINOJHEHUH YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICUTH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESITEIbHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

¢ ICTIOJIB30BAaTh  TMOHATHS: CHCTeMa OTCY€Ta, MaTepuaibHass TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEpEerpy3KHu, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TETO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3BYK, JJIEKTPOMATHUTHHIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIydeHus,
U30TOIIbI, JICPHAS YHEPTETHKA,;

e pa3nMyaTh SIBJICHHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
najicHue Tej, PABHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE



3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETAa, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

epacrmo3HaBaTh MPOSBICHHE  M3YYCHHBIX  (PU3NYECKUX  SIBICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3nyYecKkue SBJICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE HU3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHU;

* OIIUCHIBATh HU3YUYCHHBIE CBOMICTBA TeNl U (PU3MUECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIA YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprusi, IOJIHAas MEXaHWU4ecKas >SHeprus,
NEePUOJ U YacToTa KojeOaHuM, JIMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYEHUsI W €IUHULIbI (PU3MUYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUU, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHIMI CYNEPHO3UIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA T€Jd, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHI,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pelIaTh pacyE€THBIC 3a7a4M (ONMHUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJNIB3YSl 3aKOHBI M (OPMYIIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIWYUHBIL:
Ha OCHOBE aHalu3a YCJOBMS 3aJaud 3allUChIBaTh KpPAaTKOE YCJIOBHE,
BBISBJISITh HEOCTAIOIINE UM M30BITOYHBIE JAHHBIC, BBIOMPATh 3aKOHBI U
(GopMyJibl, HEOOXOAUMBIE JJISl PEILIEHUS, IPOBOJAUTH PAaCU€Thl U OLIEHUBATh
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUYHHBI,

e pacmo3HaBaTh MPOOJIEMBbI, KOTOpPBIE MOXHO PpEUIUTh TpPH TOMOIIH
($u3NYECKUX METO/OB, HCIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OIBITOB;

¢ IPOBOJIUTH OTIBITHI 10 HAOIIOAECHUIO (DU3HMUECKUX SBJICHUN WIH (PU3NIECKUX
CBOMCTB TeNl (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
SHEpPrUM, 3aBHUCUMOCTh IEpUOJa KOJICOaHUH MPYXKUHHOIO MasiTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aAMILTUTYBI
MajibIX ~ KoJieOaHWH,  MOpsIMOJIMHEHHOE  paclIpoOCTpaHEHHE  CBETa,
pasnokeHne OeJoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
0o0OpyOBaHUs, ONUCHIBATH XOJ  OMbITAa W  €ro  Pe3yNbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

* IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, ONpeaensis
CpellHee 3HAYeHUEe U3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MEpUTENBHOTO TTPUOOpPA);

¢ IPOBOJUTH  HMCCIEJAOBAHHE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJa
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM  3aBUCHMOCTH



¢usznyecKkux BeIMYMH B BUAE TaONMMI U rpadUKOB, NIejaTh BBIBOJBI IO
pe3yspTaTaM HCCIeA0BAHNUS;

 IPOBOJUTH KOCBEHHBIE HW3MEpPEHUS (PU3UUYECKUX BEIMYUH (CpelmHss
CKOpPOCTb M YCKOpDEHHME Teja IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHWH MaTeMaTUYecKoro W TMPYKUHHOTO MAasTHUKOB,
ONTUYECKass CHJa COOMparIlled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYI0 YCTAaHOBKY W
BBITNOJHATh U3MEPEHUS, CIENYs NPEII0KEHHON MHCTPYKIMH, BBIYUCIIATD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOYUYCHHBIE PE3yIbTaThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

e COOJIIOJIaTh ITpaBWJIa TEXHUKU O€30IaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJCICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

e XapaKTepU30BaTh INPUHIUMBI  JEHCTBUS  WU3YYEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB
OpU pPELICHUH Y4eOHO-NPAKTUUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JINH3E;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh HH(GOPMAIIUIO O PUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TpW  oOpamieHuH C TmpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

¢ OCYIIECTBIISITh  MOUCK HWHPOpMAnuu  (PU3NYECKOTO  COACpNKAHHS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpEesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



¢ ICTIOJIB30BATh IPH BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHET, BIageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalueil ¢ yd4éToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoasnubsie IIpakruyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®du3uka - HayKa 0 MPUPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOu3nyecKne BeININHBI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHay4HbIN METO/ MMO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3znen 2. [lepBoHavaibHbIE CBEIE€HUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/2SJI51M41
BUKEHUE U B3aMMOJCHCTBHUE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
23 ArperaTHble COCTOSIHMSI BEILIECTBA 2 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no pazgeny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKkoe ABHKEHHUE 3 https://m.edsoo.ru/SEFPMEBWOK
3.2 WNuepuus, macca, INIOTHOCTh 1 https://m.edsoo.ru/GXPU4MTSP
3.3 Cwnna. Buner cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apyienue. [lepenava napneHus TBEPABIMU
4.1 A peAatia X pA 3 https://m.eds0o0.ru/X0DW367P2

TCJ1aMU, XXUAKOCTAMHU U ra3daMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KIL 4
43 ATMochepHOe 1aBiIeHHE https://m.edsoo.ru/T7134SXNO
4.4 HCHCTBITI,e PRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPYXEHHOE B HUX TEJIO

Hroro no pazneny 21

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
5.1 Pabora 1 MoIHOCTh 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTeie MexaHU3MBbI 1 https://m.edsoo.ru/S04NQXKX9
5.3 MexaHuueckasi JHEpIrust 1 https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHoe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrpoasubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. TensioBble siBJIeHUs
1.1 CtpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/R§QZNCIPM
1.2 TeruoBble IpoLIECCh 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nes 2. DinekTpuyeckue H MATHUTHbBIE SIBJICHUSA
6) .3
2.1 HCRIPIRECIS 3ap5£m>1 APIDKCHHRIC 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOsTHHBIN 2IIEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKkTpoMarHuTHast MHIYKITUS 4 https://m.edsoo.ru/7QODSEL1S5
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOIT'PAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbnusie IIpakruyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. Mexanuveckue siBJIeHUS
MexaHnuyeckoe JBUKEHHE U CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHCAHUS
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KoneOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 Mexanuueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazgeny 15
Pa3pnen 3. DieKTpoMarHuTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJHBI
DIIeKTPOMArHUTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BEEYQ
AJIIEKTPOMATrHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 3 https://m.edsoo.ru/20WNYKRX1
43 Paznoxxenue 6enoro ceera B CIEKTp 3 https://m.edsoo.ru/2Z5SAHODTO
Hroro no pazgeny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBbie ABJIeHUA

Hcnyckanue 1 MOTJIONIeHHE CBETa
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHble peakuu 1 1 https://m.edsoo.ru/TMMVY9VSF
Utoro no pazgeny 17
Pasnen 6. [loBTOopuTeIbHO-00001IAK0IINIT MOYJIb
I1 600
6.1 OBTOPEHHG T ODODINCHHS CoNCpRamt 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 knace
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10
- 102 3 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH sl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®dusuKka — HayKa O PUPOJE.
SIBnenns npuponsl. dusnyeckue
SIBJIICHUS

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

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

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHC

Ypok-uccnenoBanue
"N3mepenue Temneparypsl npu
MOMOUIH KUJKOCTHOTO
TEPMOMETPA U JaTUHKA
TEeMIEPATYphI"

Kax ¢uzuka u nqpyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTOJ o3HaHus. OnucaHue
bu3nuecKux sSBICHUN C
MTOMOILBIO MOJIENIEN
Ypok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO

https://m.edsoo.ru/I16U53L6H

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

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HPX?2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemectBa. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

I[BI/I}KCHI/IC JacTUll BEIICCTBa

https://m.edsoo.ru/FSPU40OLYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbITHI
10 HaOJIIO/ICHUIO TEIIOBOTO
pacuIMpeHusi Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anmocBs3b MexIy
CBOMCTBaMH BEIIIECTB B Pa3HBIX
arperaTHblX COCTOAHUAX U UX
aTOMHOMOJIEKYJIAPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

12

13

MexaHn4eckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBUKECHUE

Ckopocts. EnuHuLBI cCKOpOCTH

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

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

14

Pacuer nytu u BpeMeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

16

WNuepuus. 3aKkoH MHEPIIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBHOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510IBX

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



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl U 00BbeMa Teja Mo ero
[UIOTHOCTH

17

18

19

JlaboparopHas pabota
«OnpenenenHue MIOTHOCTU
TBEPAOTO TEIA»

Penrenue 3amau mo reme
"ITnoTHOCTHE BemecTna"
Cwuita KaK XapakTepHUCTHKA
B3auMopencTeus Teir. Cuna
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/OH22PX7CX

https://m.edsoo.ru/SODYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH
pacTsokeHus (aedopMarivim)
MPYKUHBI OT MPUIIOKEHHOM
CHUJIBD)

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne tarorenua. Cuina
TSKECTH

https://m.edsoo.ru/OCWIJXFNQE

22

23

24

CBs13b M@Ky CUJION TSKECTH U
Maccoi Terma. Bec Tena.
Pemenne 3amau no teme "Cuna
TsOKECTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTepUCTHKU TUIaHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMCTp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

26

Bec Ttena. HeBecoMmocTh

CrnoxxeHue AByX CHIl,
HalpaBJIEHHBIX 110 OJHOM

https://m.edsoo.ru/UAO1SQ8RE

https://m.edsoo.ru/L6SNUZVZSE



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHozecTByOIAs
cuin

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

TpeHue CKObXEHUsS U TPEHHE
nokosi. TpeHue B mpupojae u
TEXHHUKE

JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHUIIbI
TPEHUSI CKOJIBKEHUS OT CUJIbI
JABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
MMOBEPXHOCTEM

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

31

Pemenne 3amag mo Temam: «Bec
tenay, «['paduueckoe
nu3o0paxenue cuiy, «CHUITbI,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edsoo.ru/T9V639RZF

32

KonTponbHnas pabora o Temam:
«MexaHndecKkoe IBIKEHHIE,
«Macca, II0THOCTEY, «Bec
Tenay», «['paduueckoe
n3o0paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/P4AROSWE4D

33

HaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyphI

35

36

37

[Iepenaua naBieHus TBEPABIMU
TCJIaMHU, XKUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC HCfICTBHeM CHJIBI
TSAXKCCTH

Pemenue 3amau no reme

«JlaBaeHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

https://m.edsoo.ru/7HDBMDHR?2

39

40

['unpaBnuyeckuit mpecc

Manomertpsl. IlopuiaeBoi
KUAKOCTHBIM HacoC

https://m.edsoo.ru/67X2LF396

https://m.edsoo.ru/5G846G7I8

41

AtMmocdepa 3emuu. [Ipuanab!
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMITi. 3aBUCUMOCTh
aTMOC(hEpHOTO JABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JTaBJICHUE

W3mepenune atMochepHOro
nasnenus. OnsIT Toppuuenm
3aBUCHUMOCTb aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJI
YpPOBHEM MOpsi

https://m.edsoo.ru/PYRNEDISY

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

https://m.edsoo.ru/YWJFWMZIJ

45

bapomertp-anepon.

https://m.edsoo.ru/ WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmochepHoe JaBieHe Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleicTBUE KUAKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«Ornpenenenne BITATKUBAIONICH
CHUJIBL, JEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWLS5TA1

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNIeHue €€
rpYy30MOaBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau o remam:
«IInaBanue cyaosB.
BosznyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/II[KOCTGI\/’I u
ra3oBy»

https://m.edsoo.ru/R7VHLA60Q

53

Mexannueckas pabota

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



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MormHocts. Eaunuiint
MOILHOCTH

https://m.edsoo.ru/4UUXIHR 1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IPH
noabEME I10 JIeCTHUIIE"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecHe cvt Ha peruare

KonrtpomnbHas padora 1mo reme
«/laByieHue TBEPIBIX TEI,
KHUJIKOCTCH U Ta30B» /
Bcepoccuiickast mpoBepovHas
pabora

Peseprurlit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «/JlaBieHne
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycloBHM
pPaBHOBECHSI pblyara

Pemenue 3agad mo reme
«Y Cl0BUsL paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

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

61

Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHN3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pabora, momuocts, KITJ["

https://m.edsoo.ru/VESXBQLVS

63

64

65

66

MexaHnyeckas SJHEeprusi.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

3aKkoH COXpPaHCHUA
MEXaHUYEeCKOMH OHEPIrun

YPOK-3KCIIEPUMEHT 110 TeME
"DKCIIepUMEHTaIbHOE
ompeneacHue N3MCHEHUS
KHHETHYECKON U
MOTEHIIUATBLHOW SHEPTHH MPH
CKAaTBIBAaHHMH TEJIa 0 HAKJIOHHOMU
MJIOCKOCTH"

KoHTponbHas pabota 1o Teme
«PaboTa 1 MOIIIHOCTB. DHEPTHUS

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

https://m.edsoo.ru/46Y227ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHslil ypok. Pabota ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHslit ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
ra3zo00pa3HOro COCTOSHUN
BeEIllECTBA

OO®bsicHeHHE CBOICTB TBEPAOTO,
KHJKOTO ¥ ra3000pa3HOr0
COCTOSIHUH BEIIECTBAa HA OCHOBE
HOJIOKEHUH MOJIEKYIISIPHO-
KUHETHYECKOU TeOpUn

Kpucrannuyeckue u amopdHsbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHS83

https://m.edsoo.ru/8G73PVM40

CMauuBaHue ¥ KanWISIPHOCTD.
[ToBepXHOCTHOE HATS)KEHUE
Tennosoe pacipeHue u
cKaThe

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

https://m.edsoo.ru/I3N30KS8L

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHIL

https://m.edsoo.ru/SXSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennsis sneprus. CriocoOsr
W3MEHCHUs BHYTPCHHEH SHEPriH

https://m.edsoo.ru/BBVCI9IMH6

10

11

12

Bunae! renonepenaun
VYpok-koHbepeHus
"[IpakTHUeCcKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LIETIX
sHeprocoepexeHus"

KomandecTBO TEIIIOTHI. Y nennHas
TCIIIIOCMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

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

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TemrooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/P5S2QUVQIJE

14

JlaGopaTtopHnast pabora
"UccnenoBanue siBIEHUS
TEI1000MeHa IPpU CMEIIMBaHUU
XOJIOTHOU U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5SGV

15

16

17

Pacuer koauuecTBa TEMIOTHI,
HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAXKIECHUN

JlaGoparopHas paboTa
"Onpenenenue yneiabHOU
TEIIOEMKOCTH BelecTna"

SHCpI‘ WS TOILUIMBA. Y AeIbHAas
TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/JSMRA1APW

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

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

18

IInaBneHue u OTBEpICBAHNE
KPUCTAIIMYECKHX Tell.

https://m.edsoo.ru/JHESA1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbpHas TeruioTa IUIaBICHUS

19

20

JlaGopaTtopHnas pabota
"Omnpeznenenue yaenabHOMU
TEIJIOTHI TIJIaBJICHUS Jbaa"

[Tapoo6pazoBanue u
KoHeHcanus. Mcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenwue. Y aenpHas Temnora
napooOpa3oBaHus U
KOHJICHCaIlMH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuiaxxHocTh BO31yXA.
JlaGopaTopHnas pabota
"OnpeneneHue 0OTHOCUTEILHON
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37WO0J 1

23

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIHITBl paOOTHI TEIIOBBIX
neurareneii. [Tapopas TypouHa.
JIBurarens BHYTPEHHETO
CropaHust

KII] TermoBOro aBuratesns.
TerioBble IBUTATENIN U 3aLIATA
OKPYKaIoIIeH cpebl

3aKOH COXpaHEHUs U
MIpEBpAILCHHS YPHEPTUU B
TEIUIOBBIX ITPOLECCax

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

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B 1 KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM

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



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUIN
BemecTna"

28

KonTtponsHast pabora o Teme
"TeruoBbIE SIBICHUS.
N3meHenune arperaTHbIX
COCTOSIHHUU BenrecTna"

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

29

30

31

DnekTpuzanus Tei. JIBa pona
ANEKTPUUYECKUX 3aPSI0B
Ypok-uccrnenoBanue
"OnekTpu3zanus Tea UHAYKLIHEH
U TIPU COTIPUKOCHOBEHUH"

B3aumoneiicTBre 3apsHKeHHBIX
ten. 3akoH Kysnona

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

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

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOT0 noJs. [IpuHiun
CYNEPIIO3ULINH JIIEKTPUUECKUX
noJjeun

https://m.edsoo.ru/N79CZGZ1]

33

Hocurenn snekTpuyeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

35

HpOBOI[HI/IKI/I " JUDJICKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUYECKOTO 3apsiaa

Pemienne 3amayd Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/USJR991PB

https://m.edsoo.ru/SXWWOSWIJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CymecTBoBaHMs. McTouHnKN
AIIEKTPUIECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JIeficTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "Jleiictere
3JICKTPUYECKOTO TTOJISI Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

DJIEKTPUYECKUI TOK B MeTasiax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/QE8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

40

41

42

43

DneKkTpuyecKas merb 1 eé
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
perynupoBaHue CUiIbl TOKA"

DNEKTPUYECKOE HANPSIKEHUE.
Boabsr™erp. JTaboparopHas
pabota "U3mepenue u
pEryJINpOBaHNUE HANIPSHKEHUS"
ConpoTuBieHne MPOBOJHHKA.

VY nenpHo€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

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

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ESUO0SPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIIEHUS IPOBOJAHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT0 CEYCHHS U
MaTepuana"

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

45

3aBHCHMOCTDE CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q80Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspkeHus. 3akoH Oma Juist
y4JacTKa I

46

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaNpPsOKEHHS Ha
pesucrope"

https://m.edsoo.ru/X5STHIN3RM

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUHN TIPU
MOCJIEIOBATEIIFHOM COCIMHEHUN
JIBYX pPE3UCTOpPOB"

https://m.edsoo.ru/VO3VYPOTS8

49

50

51

52

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CHUIIBI
TOKa MPH MapajIeIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCANHCHUSA HpOBOZ[HI/IKOB

PaGota u mourHOCTH
AIIEKTPUYIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGopaTtopHnast pabota
"Onpenenenue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

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

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

https://m.edsoo.ru/VR92VE8IHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKA"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH IEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTosIHHBIE MATHUTEI, UX
B3aUMOJICUCTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIEH ITOCTOSHHBIX MarHUTOB"

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

https://m.edsoo.ru/KL1ZHIKQF

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

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €0 3HAaYEHUE IS 1
JKA3HU HA 3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOIHHOU
pabore 1o Teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
INEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas pabora no teme
"DnexkTpuueckue 3apsabl.

3apsoKeHHBIE Tea U UX

B3auMoercTBUs. I1oCcTOSHHDBIN 1
JNEKTpUYECKUH TOK" /

Bcepoccuiickas npoBepoyHas

pabora

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepsHslit ypok. Pabora ¢
TekctaMu 1o TeMe "IlocTosHHBIH
ANIEKTpUYECKHi TOK" /
Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbiT OpcTeaa. MarautHoe
0JIE JEKTPUUYECKOTO TOKA
MarauTHoO€e noJie KaTyIIKH C
TOKOM

[TprMeHeHue IeKTPOMAarHuTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauMTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopte. JlaboparopHast
pabora "KoHcTpyupoBanue u
u3ydeHne padoThl
JEKTpOABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UMHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
TIOJTydeHH s HIEKTPHIECKOH
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEepPrun

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpUUECKUe U MAarHUTHBIE

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"

66

67

68

KonTponbhas pabota no teme
"DNIeKTpUUECKHEe U MATHUTHbBIE 1
siBICHUS"

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie 1
sBieHus"

PesepBHbIii ypok. Pabota ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

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

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOT'PAMME

14.5



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

MexaHudeckoe JBMKSHUE.
MarepuanbHas TO4Ka
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO IBHKCHHUS

PaBHOMEpHOE NpAMONTHHEWHOE
JBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE NpAMOIMHENHOE
nexenue. CpenHss u
MIHOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/LO43PYTGB

[Ipsamonuneitnoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenune

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenye yCKOpeHus Tena
IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboaHoe nagenue teir. OnbITh
T"anmunes

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1 KKINJFOS8

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE 11O
okpyxHocTu. [Iepuon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeitHas U yrioBas
CKOPOCTH

EHTPOCTPEMUTEIIHLHOE

10 Henrrpoctp https://m.edsoo.ru/OSLFGWEZY
YCKOpEHHUE
Ilepsrrit 3akoH HeroToHa. BekTo

11 p p https://m.edsoo.ru/T4DTURL3K
CUJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/5SA28NGVEV
PaBHOpelicTBYIOIIAs CHTa
Tperwnii 3axkon HrroToHa.

13 P https://m.edsoo.ru/XPFY G64RM
Cyneprnio3unus cun
Pemenne 3ama4 Ha npuMeHEHHE

14 A p https://m.edsoo.ru/GEM2S4HK9
3akoHoB HeioToHa

15 Cuiia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHIE Sa/at TO TeMe «Ata https://m.eds0o.r/HML1AMN12
YIOPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4PAJAFV 1
IPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
Pemenne 3amau nmo teme «Cua

19 HICHHE Sa7at TO Teme https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGopatopHas paboTa

20 "Omnpenenenue ko3 dunuenra https://m.edsoo.ru/CS6RDEK X8
TPEHUs CKOJbXeHus"
P "3

21 CHICHHE SAMAT O TEME ~ SaKOHDT https://m.edsoo.ru/VT3T38KBU

Herotona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TSATOTEHHUS.
YckopeHre cBOOOIHOTO MaIeHUS
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CoslHeUHas cucTeMa).
lanmaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/VO2GVEYAT

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

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

26

PaBHOBecHE MaTepHATbHOMI

TOYKH. AOGCOJIOTHO TBEPAOE TEIIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHMUS.
MowmenT cunsl. LienTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHE MaTepHATLHOM

TOYKHU. AOCOIIIOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TEIA C
3aKpEIIEHHON OCBIO BpAIllCHMUS.
MowmenT cunsl. LlenTp Tsxectu

https://m.edsoo.ru/GAMQW4SLS

28

29

Pemrenue 3agad mo reme
"MowmenT cuinbl. Llentp Tsoxect"

IToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "MexaHndyeckoe
nBmkenue. Bzaumonelictsue ten"

https://m.edso0.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXSJ



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTtponpHas pabora o Teme
"MexaHn4YecKoe IBVKEHUE.
BzaumoneiictBue ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICUCTBUE

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

32

33

Pemenne 3aga4 mmo teme "3akoH
COXpaHEHHUs uMIyJbca'

Ypok-koHpepennus "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LOO6EHEF9

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

34

Mexanuueckas pabota u
MOITHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

36

37

PabGora cuitbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHnas pabota
«Omnpenenenue padbOThI CUIIBI
TPEHUs PU PAaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH»

CBsI3b 3HEPTUH U PaOOTHI.
[TorennmanbHas sHEPTUs

https://m.edsoo.ru/Y4H20MDHI

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

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

JlaGoparopHas paboTa
«M3ydyeHune 3aKk0Ha COXpaHEHUS

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVK8KIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUM»

41

42

KonebaTenpHoe IBHKEHHUE U €TO
XapaKTEePUCTUKU

3aryxaromye KojaeOaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

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

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKN

https://m.edsoo.ru/QO71PZDM1 1

44

Ypok-uccnenoBaHue
«3aBUCUMOCTh TIEPUOJA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

46

47

48

[IpeBparenue sHepruu npu
MEXaHHUYECKUX KOJICOAHMSIX

JlaGopaTopHnas pabota
«OrmnpeneneHue 4acToThl U
nepuoa KoaebaHui mpyKHHHOTO
MasiITHUKa

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja koiaebaHuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckne BOJIHEL. CBoOHCTBA
MEXaHHUYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

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

https://m.edsoo.ru/QHBQ3USXV

49

VYpok-koHpepeHIus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKUE BOJIHEL B
TBEPAOM Teie. CelicMUYecKue
BOJIHBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccienoBanue

"HaOGaromenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

['pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZV8

https://m.edsoo0.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHOMN
pabore o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

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

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJaecOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "lkama
OJICKTPOMAardiuTHBIX BOJIH.
Ucnonp3oBanne

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



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJNIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOH CBs3U"

59

VYpok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdHMuTHBIX BOJIH

C IOMOILLK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3anay Ha onpezaenenue
YaCTOThI U JJIMHBI
AIEKTPOMATHUTHOUW BOJIHBI

DneKTpOMarHuTHas MpUpoIa
cBeta. CKOpOCThH CBeTA.
BonnoBrle cBolicTBa cBeTa

HcToyHuKH CBeTAa.
[Ipsamonuneitnoe
pacmpocTpaHeHHe CBeTa.
3atrmenust ConHua u JIyHbl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aKoH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
TIPEJIOMIJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OITUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccmenoBaHue 3aBUCHMOCTH

https://m.edsoo.ru/FZ7THV6E2W

https://m.edsoo.ru/R8OOIT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJia IPeJIOMJIEHUSI CBETOBOT'O
Jyda OT yrIJia MaJieHus Ha
rpanuiie "Bo3ayx-crexiao""

67

Ypok-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

69

JImnaselr. OnTHYeCKas CHIIa JIMH3EI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

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

71

Ypok-koHpepeHuus
"OnTHYecKue JUH30BEIC
npubopsr"

https://m.edsoo.ru/KKVRKOP3D

72

73

['ma3 xak onruyeckas cucrema.
3penue

Ypok-koHpepennus "JlegexTs
3peHus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxenune 6Georo csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHune CeKTPaTbHbIX
nBeToB. {ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/ESISL6TCH
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CIIEKTP Y BOCIIPUSTHUIO LIBETA
MPEIMETOB MPU X HAOIIOJEHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxus”
OmeiTel Pesepdopma n

77 pdopa https://m.edsoo.ru/P922QVFIV
MJIaHeTapHasi MOJIeb aToMa
ITocrynater bopa. Monens atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcenyckanue v noromeHmue cBera

79 aromoM. KBanTrl. JIuneiiuaTeie https://m.edsoo.ru/MOLRTHPCO
CIIEKTPbI
VYpok-npaktukym "Habmaronenue

80 POIHIPARTHEYM “HabIlox https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKaHUS

81 PamnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
CtpoeHne aTOMHOTO sipa.

82 p AP https://m.edsoo.ru/IRVFSKOFK
Hyknonnas moaens
PagnoakTHBHEIE TIpeBpAILEHN.

83 A perpatt https://m.edsoo.ru/RA796TPSP
H3o0Tonbl
Pemenue 3amau no treme:

84 | 8 ; https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE peBpaleHUs

85 [Tepuoxa monypacmnana https://m.edsoo.ru/WZDJCOES7
VYpok-koHpepeHuus

86 "PaguoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IPUPOJIE, MENLINHE, TEXHUKE"
SlnepHble peakIuy. 3aKOHBI

87 Aep peaktt https://m.eds00.ru/YOQ2XMKOO0

COXpPAaHCHUA 3apAa0BOTO U
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MacCCOBOI'O YHUCECII

88

89

DHeprus CBSI3HM aTOMHBIX sIep.
CBs13b Macchl U YJHEPTUU

Penrenue 3amad mo teme
"SAnepubie peakuun"

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/OD4KHL Q4T

90

Peaknuu cuHTe3a U neaeHus
anep. Uctounuku suepruu
CouHiia 1 38631

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenmus "SAnepras
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanToBsie sBieHUS"

https://m.edsoo.ru/TBOXB9TUO

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

[ToBTOpenue, o6o0IIEeHHE.
JlaGopatopHble paboThI IO Kypcy
"B3aumonerictaue Tea"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 3aj1a4 [0 TeMe
"TenoBsie mporecch”

https://m.edsoo.ru/SUTJAFD6U

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

https://m.edsoo.ru/MMJNLZOSQ
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[ToBTOpenue, o6odIICHNE.
Penienue pacyeTHbBIX U
KAueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TermoBbIX ABUTATENCH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6odICHNE.
Pemenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a/]1a4 [0 TeMe
"KII/ snexrpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obodIICHNE.
JlaboparopHble pabOTHI 1O KypCy
"CBeToBBIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHNe. PaGoTta
C TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, 0600meHue. PaGoTta
¢ Tekctamu 1o TeMe "Kosebanus
M BOJIHEI"

[ToBTOpenue, o6o0mmenue. Pabora

¢ TekctamMu o Teme "CBETOBBIE
siBjIeHus"”

https://m.edso0o0.ru/91XS3CXDT

https://m.edsoo0.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

102

[ToBTOpenue, o600menune. Pabora
¢ Tekctamu 1o Teme "KBaHtoBast
U siiepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kox
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA IO OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JCMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucle (U3UYECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNYECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HX
0003HaYeHUs U €TUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JpPYTUMHU
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJIb3Ysl HW3YYECHHBIE 3aKOHBI, IIPU OTOM JIaBaTh CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa © 3alldChIBaTh €ro  MaTEeMaTHYECKOe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3NUYECKHX SBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

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




dbopMyIibl, cBsi3bIBatONMe (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYMHBI B POPMYIIBI U TPOBOAUTH PAcU€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOTYYSHHON (U3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3n4ecKux METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIJCIATH
mpoBepsieMoe  MpEANnojokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pE3ylbTaT, HAXOIUTh OIIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOANUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WU
(GU3HYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaThL  MPOBEPSEMBIC
MPENNONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TIPSIMbIE M3MEPEHUs C HMCMHOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPEHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMS, CIEAYS MPEIII0KEHHOMY IUIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHMMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEpPEHHU coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tipu paboTe ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh MPHUHIMIBl JCUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIONIBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJIEHUN W

HeoOXouMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUIECKOTO MCIIOIB30BaHMS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npuOoOpaMy U TEXHUIECKHUMH YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U

CO6J'IIOI[€HI/I$[ HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B oxpymaromeﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEUMBOU HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHalbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUK

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIATh BHICTYIIJIEHUE NPE3eHTallueN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUHU C MMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINIBI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJB30BaTh IOHATHA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh IPOSIBIEHHME M3YyYEHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOE,
IPU 3TOM MEPEBOAMUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIACIATDH

CYIIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) GUZUUECKUX SBIICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEIUYHMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpaQUKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3ysl HW3YyYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M 3alMCHIBAaTh €r0 MaTEeMaTU4YeCcKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsICHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a7auu B 2 — 3 AeMCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBAIOIINE (PU3NUECKHE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYEeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(U3MYEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TNIPEIIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAO0OBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANWTH OMBITHl MO HaOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEINONoKEeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHusl, OMUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUil ¢ yuéToM 3a/1aHHOM a0CONIIOTHOM MOTPENIHOCTH

1.11

1.12

MPOBOAWTh  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol C HCIOJBb30BAHUEM MPSMBIX H3MEPEHMIA:
IUTAHUPOBATh HCCIIEZIOBAHUE, COOMpATh YCTAHOBKY U BBIMOJHSITH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU B BUE TaONIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceays HpeHHO)I(GHHOﬁ HHCTPYKIIMKW, W BbIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYTOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX OIMCAHHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEoOXoIuMble

¢uznyecKnue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTPOfICTBa U U3MCPUTCIIBLHBIC
npuOOpBl IO CXeMaM M CXEMaTHMYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTleld C TOCIEAOBAaTeNbHBIM U IapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPHUYECKUX LIEeTIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HH I8 oOecredeHus Oe30MacHOCTH TpHU  OOpaleHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIOUIMXCS 3HAHUW W NYTEM CpPaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIACIATH HWHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTI/IBOpqu/IBOI\/'I WJIA MOXET OBITh HCHOCTOBepHOﬁ

1.18

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CcoJep)KaHUs, CIpPaBOYHBIE
Marepualibl, pecypcbl cetu VHTEpHET; BAaAeTh OpPUEMAMH
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAILUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NyOIMYHO TMPEICTABIATh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpC3CHTaI_II/IeI71

1.20

9 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

P BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (U3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYyIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ, B JEATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHUE, NpOSIBIIASL ~ T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBIEHUSA II0 ONKMCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE PU3NUECKOE SBICHHUE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHucie (U3NYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUECKUX SBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIWYMH,
0003HaYeHHs U eUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3BIBAIOIME JIaHHYIO (PU3MUYECKYI0O BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TpaUKud  HM3yYEHHBIX  3aBUCHMOCTEU

(U3HYECKUX BEIIUYNH

XapaKkTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS W TIPOIIECCHI,
UCIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHCHIBATh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBSICHATH (PU3UYECKHE MPOLECChl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHUE U3 2
— 3 JIOrMYecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHCCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aAauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJOBHS 3aJaydu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOJAUTh PAacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOTI'O 3HAaUCHUA (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOYKHO PELINTh MHpPU HMOMOIIU
(bu3MYeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBLAEIAThH
MIPOBEPSEMOE TPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MIPOBOJIMTH OIBITHl M0 HAOJIOMCHUI0 (U3NYECKUX SBICHUHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUsA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

1.11

OPOBOJIUTH MNpPH HEOOXOJUMOCTH CEPUI0 TMPSIMBIX HM3MEPEHMI,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

M3MepeHus (U3MEepUTENIBHOTO Ipubopa)

MPOBOJIUTH HCCJICJIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYMH C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM: IMJIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJIy‘-ICHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6HI/IL[I/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh MU3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys MPENIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJY4CHHBIC

PE3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TEXHUKHU 0€e30macHOCTH pu pa60Te C

1abopaTOpHBIM 000pyIOBaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUCCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Yy4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUH B MJIOCKOM

3epKaJie ¥ coOuparoliei IMH3e

1.17

OPUBOANUTH TpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOI0 UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH Tpu  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINU (PU3NIECKOTO COJEPKAHUSI B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3aImpoc,
HAaXOOUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHUM YUYEOHBIX 3aJaHMA  HAy4yHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeTr; Biazere npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIUU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW ~ JEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCMOJIb30BaTh U3YYCHHBIH MOHATUHHBIN anmnapaT U3y4aeMoro paszaeia
(GU3MKKH W CONMPOBOXKIATh BBICTYIUJICHWE MpPE3CHTAMEH C Y4ETOM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENITh 00SI3aHHOCTU B IPYyIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 32 BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTUPOBaTh  €ro, aJaeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ, B JEATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICHCTBHE,  MPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ou3uka — Hayka O Tmpupoje. SIBIEHHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenne — uzmueckux
BenuunH.  Dusmueckue  mpubopel.  IlorpemrHocTh

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.4

1.5

2.1

22

2.3

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO)ICHI/IC,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0J1t0/1aeMOTr0 SIBJIICHUS
Onucanue pU3NYECKUX SBJICHUMN ¢ TOMOIIBIO MOJIENen

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenue teMrepaTypsl YU HOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHUU BEIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME AMCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMieparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAaJIKUBAaHUC




ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKMX)  Tell.
2.4 B3anmocBs3b MeXJy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTryeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psnoB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 10 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTel 10 OOHAapyXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O MMPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHUE
32 Cxopoctb. CpenHsAsl CKOpPOCTh NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTH v BpeMeHH BUKEHUS
SBnenue unHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TEJI KaK IPUYMHA U3MEHEHMSI CKOPOCTH JBHKEHHS TeEIl.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOIEHCTBUS TEI
36 Cuna ynpyroctu u 3axkoH I'yka. M3mepeHue cuiibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux riaHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.0 CrnoxxeHue cui, HaNpaBICHHBIX 10 OJHOW IPSAMOM.
’ PaBHOnelicTBYIOIIAS CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOI'O  JIBHIKEHUS




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOro
aBToMoOmWIE W Tak pjanee). OmpeneneHue cpenHein
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapaKTepa COMpUuKaCarommnXxcCsa HOBCpXHOCTeﬁ

dusnueckue SBICHUSI B IprupoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXXHMBOU IIPHUPOJIE,
JEUCTBUE CUIIBI TPEHUS B IIPUPOAE U TEXHUKE
3.12 TexHnueckue ycTponcTBa: AMHAMOMETP, IOJIIMITHUKI

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

+ yBEJIMYEHUS 1aBICHUS
42 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMITepaTyphl
43 [Tepenaua naBneHust TBEPABIMHU TEJIAMH, KUIKOCTSIMHU U
' razamiu. 3akoH [lackans. [lHeBMaTHUeCKHE MAaLTUHBI
3aBUCHUMOCTh  JABIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagoxc. CooOmIaronMecs CoCyIbl.
I'mppaBnuueckre MEXaHU3MBI
AtMmocdepa 3emnu u atMmocepHoe naBneHue. [puanHb
45 CYyIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 W3mepenue armochepHoro nasineHus. ITpuGopsr mms
' M3MepeHust aTMOC(hepHOro JaBIeHUS
JleficTBHE KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue pabOTHI:




4.10

4.11

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
0o0béMa MOTPYXKEHHOM B JKUAKOCT 4YacTH TeJja.
OnpeneneHre BbITATIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOW B KUJKOCTh YACTU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KoncrpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHUE  JIOAKM W OmpeaeineHue  eé

rpy30I0AbEMHOCTH

dusnueckue SIBIICHUS B npuponac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHuvsMm, IJIaBaHUue

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIUECS COCYIIBL,
YCTPOHCTBO BOJOMNPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanunueckas padota
5.2 Mexann4deckass MOIIIHOCTh
53 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CKOCTh. [IpaBuio paBHOBecus prluara
54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. ITpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTentnmanpHas SHEPTUH TeJa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HW3MEHEHHS W
' COXpaHEHUs MEXaHUYECKON IHEPTUn
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBIL  TpPEHUs  Mpu




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHUM Telda MO T'OPU30HTAIBHOM
MOBEpXHOCTHU. VccnenoBanue ycaoBUil paBHOBECHSI phlyara.
N3amepenne KIIJI nakmonHol mimockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOM OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJIoBeKa
TexHuueckue YCTpOMCTBA: pblUar, TMOJABWXKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepbl
' MoJIeKyl.  OIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMUAKOIO UM ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucrannuueckue M amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHOKHHETHYECKON
TEOpUHn
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBHKEHUS YaCTHULL
67 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTpPEHHEN
' SHEPrUU: TeIionepeaaya U CoBepIleHne paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
. W3JIy4eHHUe




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAUINYECKUX BEILIECTB.
. VY ienpHas TEnaoTa niaBJICHUS
[TapoobOpazoBanue w  KoHAeHcanws. McmapeHwue.
612 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus ToIIuBa. Y 1eJbHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbiX — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TeryioBble ABUTATENNM U 3alluTa
OKpY>KaroIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApy)XEHHUIO  JEHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OneITel 1O HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OajUIOHE MITIPHIIA.

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

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIEPaTYpPBHI.

HaGmronenve n3aMeHeHnsl BHYTpEHHEH HEPTUu Tela B
pe3yibTaTe TeTuIonepeaaun u padoThl BHEITHUX CHJI.

HccnenoBanue SIBIICHUS TETI000MEeHa pu




CMEILIUBAHUH XOJOJAHOU U rOpsYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpH TEImI0OOMEHE € HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Omnpenenenue ynenbHON TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCHapeHus.

OnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

Ouznyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Mpupoje, uznyuenue CoJiHIa, 3aMep3aHue
BOZ0EMOB, MOpCKUE OpHu3bl; 00pa3oBaHHE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

B3aumopneiictBue 3apsbkeHHBIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO
7.3 nosid. IlpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. 9neMeHTaprn71

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHHKY IIOCTOSHHOIO TOKA




HeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U rasax
. Onektpuyeckas uenb. Cuina TOKa. DJNEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MPOBOJHHUKA. VYnenpHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa 1J1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUUecKue HEenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObiTy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe TONe 3eMIM U €ro
' 3HA4YEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNEeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' 3JIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBaX MU Ha
TpaHCTIOpTe
Onbitel  @apanes.  SIBneHUE  AIEKTPOMATHUTHOMN
7.18
nHaykunu. [Ipasuno Jlenna
DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITBH 10 HAOJIOACHHIO DJICKTPHU3AIMN TET MHIYKIIHEH

Y TIPU COTIPUKOCHOBEHHH.




HccnenoBanne JeHCTBHUA AJNEKTPHUUECKOTO TMOJNS  Ha
MIPOBOJHUKYU U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHne CHITbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha pe3UCTOpE.

OnbITHI, JI€MOHCTPUPYIOLIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IN TIONEPEYHOTO CEYCHHUS M MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIpU
MOCNIEZIOBATEIbHOM ~COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HAYLIEro 4Yepe3 Ppe3UucTop.
OmnpeneneHre  MOUIHOCTH  3JIEKTPHUYECKOTO0  TOKa,
BbIJIeNIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4Yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJIEHCTBHS TOCTOSHHBIX MAarHHMTOB.
W3yueHne MarHUTHOTO T0JIsi TOCTOSIHHBIX MarHUTOB MPH
ux o0beAMHEHUM U pasjeneHud. VccrienoBaHue
JIEUCTBUSA JJIEKTPUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMOJICHCTBHSI KaTyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa M HampaBleHHs TOKa B KaTymike. M3ydyenue

HCﬁCTBHﬂ MAaroHMuTHOIrO IOJii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA SHGKTpOMaFHHTHOﬁ HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUsI U HaIlTpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3eMiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON SHEPrUH,
AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI,  HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MpEeIOXPAaHUTENH, JIIEKTPOMArHUT, JIIEKTPOJBUTATEINH

MMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanndeckoe JBWXKEHHE. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe MPSAMOJMHENHOE JBUKEHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU
8 HEPaBHOMEPHOM JIB>KEHUH
g5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBUJKEHUE
8.6 CBobOonnoe magenue. OnbITel [anunes
PaBHOMepHOE nBUKEHUE MO OKpyxHOCcTU. [lepuon u
8.7 yactota oOpameHus. JluHeliHas W yrjioBash CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE
8.8 [TepBeriit 3akon HeroToHa




8.9

Bropoii 3akon HetoTona

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT Cynepno3UILIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHuMs: cuila TPEHHUsS CKOJBXEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
8 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHUS.
' Yckoperne cBOOOTHOTO MaCHHS
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECcKasi CKopocTb. HeBecoMoCTh U meperpys3ku
%16 PaBHoBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmnynsce Tena. U3menenue ummynbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa U MOILIHOCTb
899 PabGora cun TsaxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEpPrus Tena, MOJHATOIO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI
Kunernyeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn
[TpakTiueckue paboThI:
Onpenenenne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TruUIIOTE3Bl: €CIM NPU PaBHOYCKOPEHHOM




8.28

8.29

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

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JHaBiieHus. OmnpeneneHue
KodpuieHTa TpeHUs CKONbkeHus. OmnpenencHue
KECTKOCTH TPYXHUHBL. OnpezencHue padOThl  CHIIBI
TPeHUST TIPU PABHOMEPHOM [IBWKCHHU Tela II0
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CHUJIBI  yOpyrocTd  Ipu  HOABEME  Ipy3a C
UCTIOIb30BAHUEM  HETOJBMXKHOTO W TOJBH)KHOTO

0JIOKOB

@u3nYeCcKUe ABJIEHUSA B MPUPOJIC: MPUIUBBI U OTJIMBBI,
JBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

MMOJIOKCHUS, PACCTOAHHUA U YCKOPCHU S, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHUI: IeproJ], YacToTa, aMIUIMTY 1A
9 MareMatnyeckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu Npu Koiae0aTeIbHOM JABHKEHUN
93 3aryxaromue KkoJjiebaHusi. BrIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BosHbl. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHWYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 WNHudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboTHI:
Ompenenenne YacTOThl M TMepuoAa  KoJieOaHUH
9.7 MaTEMaTUYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl M TEepUoOAa  KoJeOaHHi

IIPY’KUHHOI'O MasiTHUKA




WccnenoBanue 3aBUCHMOCTH —TIepuojaa  KoJeOaHHUI
IIOABCHICHHOTO K HHUTH rpy3a OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH Tepuojaa  KoJeOaHWi
MNPY>KUHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHMI rpys3a,
IDOABCHICHHOI'O K HHUTH, OT MAaCChl rpy3a 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHC 3BYKOB

9.8 ’KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMUYECKUE BOJHBI,
IyHAMH, 9XO
99 TexHuYecKkne yCTpOMCTBA: 3XOJOT, HCIOIb30BAaHHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I1I0JIC. QHGKTPOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[kana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBEIE CBOMICTBA CBETA
10 [TpakTryeckue paboTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHPOJE: OHUOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue yCTpOMCTBA: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 IIpssMOoNMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxenue csera. [Imockoe 3epkaio. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenomnenue cBeTa. 3aKkoH MNPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 JIunza. Xop nyyel B IMH3E




Ontrueckas cuctema QoToarmnapara, MHAKPOCKONA |

11.6
TeJecKomna
117 I'ma3 kak onruueckas cucreMa. banzopykocts u
' JAIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B cnekTp. OnbiThl HhtoTOHA.
' CroxeHue ciekTpaibHbIX 11BETOB. [lucnepcus cera
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPa)KeHHUs
CBETOBOTI'O Jy4a OT yIJa MaJeHUs.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH yIJla MPeTOMIICHUS
CBETOBOTO Jiydya OT yrjia MaJeHus Ha TPAHUIEC «BO3AyX —
11.9 CTEKJION.
[Toryuenue n300pakeHH ¢ TOMOMIBIO COOMpPAOIIEH
JIUH3BL.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYCCKOU
CHJIBI COOMPAOIIEH JINH3HI.
OMBITHI 110 Pa3I0KEHUIO OETIOT0 CBETA B CIEKTP.
OnbITEl 0 BOCHPHUATHIO LBETA MPEAMETOB MPU HX
HaOJIIOJICHUU Yepe3 [IBETOBBIC (PHIIBTPHI
duznueckue ABJICHUS B mpupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BEeTa TEJN, ONTHYECKUE SIBJICHHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
1 TexHuueckue YCTpOMCTBA: OYKH, MEPUCKOIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Omnbitel Pezepdopna u 1utanerapHas Mojzenb aroma.
' Mogens aroma bopa
Hcnyckanve u mMoOrionieHue cBera aToMoM. KBaHTBHLI
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHUs
124 Crpoenue aromHoro siapa. HykinonHas  Mojenb

aToMHOro siapa. M30Tomnsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX sJEP
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsIOBOTO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus snep. Vicrounukn sHeprun
' ConHua u 3B€31
129 SnepHas osHepreruka. JleWicTBHUE  paMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTrueckue padbOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenue painoakTUBHOro hoHa
dusuyeckue SABICHUS B IPUPOAE: E€CTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3IIy4CHHE IIPUPOAHBIX MUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX W3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETp, Kamepa Buibcona




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

Kox
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUN O 3aKOHOMEPHON CBSI3U
U TO03HAaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaun (U3MKM B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOTud, 00 3BOJIIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJTOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUsA O BHAAX MaTepud (BEIIECTBO M TMOJiE), O JABUKEHUU Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUHW NPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHSATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJIb30BaHUE UX JUISl pelIeHHs] Y4eOHBIX 3aJad;
YMEHHUE XapaKTepu3oBaThb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U (1)I/ISI/IT-IGCKI/IG SIBJICHUAA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
CcOOJTIOIEHHsT TPaBIJI O€30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0 YCTAHOBKY [0 HMHCTPYKLUHH, BBIUYUCIATH
3HaUEHUE BEIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE DPE3YyJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTANbHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBaHWE IO  UHCTPYKLUUHU,  IPEICTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJIE TaOIUIl U
rpauKOB, YYUTHIBATH ITOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojesei
(MaTepuanbHasi TOYKa, aOCOMOTHO TBEPJOE TEIO, MOACTH CTPOCHHS
ra3oB, JKUJIKOCTEH U TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTb UX IS

00BIACHEHHS (1)I/IBI/I‘ICCKI/IX IIpouecccoB

VYMmeHne oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUYNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTh pacuéTHbele 3amauu (Ha 6aze 2 — 3 ypaBHEHHN),
UCIONB3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIKME (PU3HMUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBaTh KPAaTKOE YCIOBHE 3alayH,
BBISBJISITH HEJOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOJUTH PAcy€Tbl W OLICHUBATh PEAIUCTUYHOCTH IIOJY4YEHHOI'O
3HaYeHUs! (PU3MUECKON BEIMUYMHBI; YMEHHUE ONpPENEesITh Pa3MEpHOCTb

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IpU pCHICHUH 3ala4n

YMeHHe XapakTepu3oBaTh IPUHLMINBI  ACHMCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKHe




3aKOHOMEPHOCTHU

10

VYMeHHEe UCMONB30BaTh 3HAHUSA O (U3MYECKHX SBICHUSAX B
MOBCEIHEBHON KM3HM 11 o0ecrmeueHHss O€30MacHOCTH — NPHU
oOpamieHM ¢  OBITOBBIMH ~ NPHOOPaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHHUS 3JI0POBbS U  COONIIOJICHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHHS B OKpYXKaIOIIeH cpeze; MOHMMaHHe
HEOOXOAUMOCTH TMPHUMEHEHHS JOCTHKCHHHA (H3UKH U TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOAO0ITIO0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUS C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMECIONIMXCA 3HAHUA H
JIOTIOJTHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojepKaHus, CIPaBOUHbIE MaTEpUAIIbl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMH  HABBIKAMH — IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMBbI B JPYIYlO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHUS Ha

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



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETaA.
OTHOCUTENBHOCTD JIBHXKCHHS
PaBHomepHoe u HepaBHOMepHOE JBHKeHHE. CpenHsisi ckopocTb. Dopmyna st
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONHMHEIHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOIO JBUKEHUS:
['padmuku 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKLIHUU CKOPOCTU, MPOEKIIUU
MepeMENIeHHs, IyTH, KOOPAMHATHI TP PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKECHUU
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHMUS:
2
Fll)=Vo, *1+ac* 5
=
@opMynbl 1T TPOCKIUUA TEPEMEIIECHUS, MPOEKIUH CKOPOCTH U TMPOESKIIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JBUKEHUU:
1.4 —op, fra, -
. .sx(r)—vﬂx-rTal_-?.
U.\'('f):uﬂ.\' +a, -1,
a (1) =canst,
2 -
U:.T = Uil' 2_015.‘.
I'paduky 3aBUCHMOCTH OT BpEeMEHH Ui TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHUs], KOOPJAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOININE CBOOOAHOE TaJCHUE Tela MO
1.5 BepTUKAIN (ABMKEHUE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO TOBEPXHOCTU

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




IOPOEKIMM CKOPOCTH M KOOpPAMHATBl IpU CBOOOJHOM MAJCHUM Tejla [0
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JBMJKEHHUS Tejla M0 OKpyxkHocTtu. Hampasnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Y€pe3 pauyc OKPYNKHOCTH U TEPUO]

oOparreHus:
2nR
=
T

LlenTpocTpeMuTenbHOoe yckopeHue. HampaBieHue NEHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHUS! YCKOPEHUS:

1.6
2
a o L
" R
®opmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaLCHUS:
1
Vo e
Y i
Macca. IInotHocTh BemecTBa. @opmysa A BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 vV
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopenctaue ten. Tperuit 3akod Herorona:
1.11 Fy y=-Fr
12 TpeHune 1nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BEIYUCIEHUS MOLYJIS CHIIBI

TPECHUS CKOJILXKCHUA:




F_=n-N

1.13

Hedbopmaruss tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH yHPYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

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

My -
R 2

Cuna TsSDKeCTH. yCKOpeHI/Ie CBO6OI[H01"O naacHus.

q)OpMyJ'Ia IJIA BBIYUCIICHUA CUJIBI TSIDKCCTHU B6J'H/I3I/I HOBerHOCTH 3CMJ'H/I: F = mg

HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKasd CKOPOCTh.

HesecomocTs n neperpysku
Nmnynbce Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
P=nyU 1,y =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyra i BEIYUCICHUS PaOOThI CUJIBI:

A=F5cosct

Mexann4deckas MOIITHOCTD:

N=A4
I

1.18

Kunetnueckas u MOTCHIHAJIbHAasA SHCPIrusl. d)opMyna JUI BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

mu”
E, ==

Fe

TeopeMa o kuHeTHuecKkou sHeprun. Gopmyia 1 BHIYUCICHUS TOTCHIMAIBHON




OHCPIruu T€jia, IOAHATOTO

HaJ 3eMIIEH:

EF = i}?gh

Mexanandeckas OHCPIUA:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPU HAJTUUUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsi: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonsrkubIit 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂm&xm
‘%’rﬁmﬂ:ﬂaﬂ
JlaBnenue TBEPAOrO TEna.
®opmyina s BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:
F
P=g:

101 JlaBnenue raza. ATMocdepHoe JaBlieHHe.

. I'mapocraTnyeckoe naBleHUE BHYTPHU KUIAKOCTH.
@opmyna 175 BBIYUCIIEHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Do,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna Aud ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEUCTBYIOIEH HA TEJO, MOTPYKEHHOE B HKUJIKOCTh WM Ta3:

1.23

F_{m_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYIO0B 1 BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanndyeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMM.

dopmyra, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOIEOaHUI:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHeprum Ipu

KoJIe0aTEIbHOM JBHXXCHUH

1.26

3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHCHUS BOJIHBI:

h=uv-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha I'PaHULE

nByX cpell. IH(pa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPEeHHS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYrOCTH; CPEAHEH CKOPOCTH IBUKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpEeHHUs Opycka MpHU JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KojeOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIeOaHU TIPYKUHHOTO MAsTHUKA,; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YOPYTOCTH TpU TOABEME Tpy3a C MOMOINBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TTOIBHYKHOTO
Ooxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI
OT MacChl TeJa; CUJIbl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI, YCKOPEHUsT OpycKa OT yrila HakJOHAa HAINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOa
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KUHBL,
HCCIICIOBAaHNE HE3aBHCHUMOCTH IEpHOoJia KOJIeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KHBOW M HEXKUBOM MPUPOJE, NEUCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKE, TMPUIHMBBI W OTIMUBBI, JABHXXCHHUC IIJIAHCT Comneuynoin CUCTEMBI,




PEaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE€ YEIOBEKa, BIUSHUE
atMoc(hepHOro HaBJICHWsS Ha KUBOW OPraHU3M, IUIABAHHWE PbIO, BOCIPHUATHE

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

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IIJIOCKOCTb, IPOCTBIC MCXaHH3MbI B 6BITy,

131 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU S
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrammmueckue n amopgHbie Tena

55 JIBukenne dyactuil BemectBa. CBS3b CKOPOCTH JABWXKEHHUS YacTUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBJICHUS

24 TenioBoe paciIupeHue u cxatue

2.5 TemnnoBoe paBHOBECHE

Yy Buyrtpennsas sneprus. Pabora u Teruonepenauya Kak CcHocoObl HM3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaayn: TEIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHHE
Harpesanne wu oxnaxnaenue ten. KomnumyecTBo  TEuoThl.  YjaenbHas
TEMJI0OEMKOCTD:

2.8 |
O=cm(t,—t,)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

29
0+0, +..=0
Ucnapenne u kxoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruuM B MpPOLECCe

. UCapeHus W KoHAeHcanuu. KuneHue HKUIKOCTH. Y7enbHass TeruioTa

' napooOpa3zoBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne W Kpuctaiuzanus. V3MeHeHHe BHYTPEHHEH »HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJIM3AallN. YHGHBHaSI TCILIOTA IIJ1aBJICHUA:

A==
mn

BHyTpeHHsIsI SHEpIHsl CTOPAaHUs TOIUIMBA. Y IelibHAs TEIIOTa CrOPaHus TOILIMBA:
q=0/m

[punnuns! padots! TermoBbix apurateneit. KI1/1 teruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (UKCHPOBAHHOM
Maccbl, B KOTOPYIO OIYUIEH HArpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IMOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWME M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUAX; SIBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW W

FOqueﬁ BOJBI; IIpOo1ieCCa UCIIAPCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE pOChI, TyMaHa, HHesl, CHera

2.17

3.1
32
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, JaTUMK TEeMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUIa dIEKTPUUYECKUX 3apsii0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyiloHa

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa
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3.5

Onexktpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnois. IIpuHiun
CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHMCTBHE DIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU

3.6

[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpruueckoro Toka. Cumia Toka.




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

:‘)J'IeKTpI/ILIeCKOC COIIPOTUBJICHHUC. Y,Z[eJ'II)HOC OJICKTPHYCCKOEC COIIPOTHBIICHUC!

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COETUHEHUE IPOBOAHUKOB:
- T I} - ¥
I,=I,; U=U,+U,; R=R +R,
3.9 [TapamiensHOE COeIMHEHNE POBOAHUKOB PAaBHOTO CONPOTUBIICHHUS:
U =UsI=F+ Iz R==%
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 2
: O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHEM
MarHUTHOM MHAYKLIUH
3.13 MarauTHoe T1oOJI€ IIOCTOSHHOIO MarHura. B3auMonencTBue IOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMHO‘-IKa), OT HaIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIIECPEYHOTO CCUCHHA U

YACIBHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUU TMPOBOJHUKOB; MpPaBWIA ISl CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue A61eHUs 6 Npupoode: SIEKTPUUECKHE SBICHHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, IPEiQ MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIs KU3HU Ha 3eMile, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETYMK  JIEKTPUYECKOM  SHEPruu,  DIIEKTPOOCBETUTENIbHBIE  MPUOOPBHI,
3.18 HarpeBaTelbHbIe JIEKTPOIIPUOOPHI (mpuMepsI), JIEKTPUUECKUE
PEIOXPAaHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTellb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 OneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mopnenb cBeta. IIpsMonuHeiiHoe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenominenue cBeta. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' muH3bl: D = 1/F
3.25 ['na3 xak ontudeckas cucrema. Onruyeckue npuoops
IIpakxmuueckue pabomoi
N3MepeHue onTHYECKO cuibl coOHMparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHHUs,
326 KOTJ1a IPeIMET PacIoyio’KeH B IBOMHOM (hoKyce), moKazaTess MpeloMIICHHs CTEKIA.
' UccnenoBanue cBoOWMCTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparomiell JIMH3bl; U3MEHEHUsI (POKYCHOT'O pacCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJjia IMPEJIOMJICHHS CBETOBOIO JIyda OT yrja MaJeHHs Ha TpaHHIIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupode. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA
il PagnoaktuBHOCTh. Anb(da-, Oera-, rTaMma-u3nyueHus. Peakuun anbga-u Oera-

pacmaja




4.2 Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Moaenb atoma

4.3 CoctaB aroMHOr0 sifpa. M3orormnbl

4.4 [lepuon monypacmnana aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJJ0BOTO U MAaCCOBOTO YHCEI
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJAMOAKTUBHOE U3JIYyYCHHE NPUPOAHBIX MHUHEPAJIOB,
NeiiCTBUE paIMOAKTUBHBIX U3ITy4€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [lepoimkun .M., BanoB A.W. AkiinoHepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkunoHepHOe 0011IECTBO
«3narenbctBO «lIpocBenieHne»

» ®usuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



