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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka SABISETCA CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

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

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. V3yueHuHe 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.

8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TEMI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buast TeIJIoNepeaauH:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonuuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.
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Hab6mronenne OpoOyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBIICHUI CMaYMBaHKSI U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TerIoBOro paciiupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHUHM O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTyPhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue nipy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGmronenne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJLTOHE HIIPUILA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Ctpoenne aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YIEIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajlieIbHOE — COCTMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMonb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. I'a30BbIM pasps.

. I3mepenue cuibl Toka aMIepMETPOM.
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. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mara3uH COIpOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJNEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS  DIIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JIVAJIEKTPUKHU.

CO6opka u npoBepka pabOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepeHne n peryJnpoBaHue HANPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 pPE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM IPU  MOCJIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKAa IPU NApaJIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEIAEMOM HaA
pe3ucrope.

HccenenoBanye 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IIPU  HX
00BbEIMHEHUH U Pa3/IeIICHUN.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JInnerHasa u yrioBasi CKOpocTU. LIeHTpoCTpeEMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3ak0H Hprorona. Bropoi 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyHIMN CyneprO3uLUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCUETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

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

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ' poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U EPUOJIa KOJIEOAHUM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[u1
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

IIpy M3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:
1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:
— TIPOSIBJIEHUE WHTEpPEca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nuecKol HayKu;
— IIEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpaaaHCKOro0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JTOCTHKEHUN
du3uKy;
— OCO3HAaHHUE BAXHOCTH MOPAJIBHO--3TUYECKUX MPUHLUUIIOB B ACATEIBHOCTU
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
— BOCIIPUSITUE ACTETHUYECKUX KadecTB (U3MUECKOM HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHMUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MTO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEW COCTABIISIOMIEH KYJIbTYPBI;
— pa3BUTHE HAy4YHOM JIOO03HATEIBPHOCTH, HHTEpeca K HCCIeN0BATENbCKON
NEATEIIBHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SIMOIUOHAJILHOIO 0JIArOMOJIyYHs:
— OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWI O€30MAaCHOTO TOBEJCHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJEKTPUUYECKUM WU TEIJIOBBIM OOOpYyAOBaHUEM B
JOMAIIIHUX YCJIOBUSAX;
— ¢c(popMUPOBAaHHOCTH HaBbIKA pedICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOTI'0 JK€ MpaBa y Apyroro 4eaoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
— AaKTHMBHOE YyYacTH€ B pEIICHHH MPAKTUYECKUX 3aj]ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, Topojia, Kpasi) TEXHOJOTHUUECKOW M COIMATbHON
HaIpPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIEC U (PU3NYECKUX 3HAHU;
— WHTEPEC K MPAKTUIECKOMY M3yUCHUIO MPOodeccuii, CBSI3aHHBIX C (PU3UKOMH;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHUCHTAIlUMs Ha TPUMEHEHHE (PU3MUECKUX 3HAHUW MJId pEIICHHS 3a7a4 B
00JIacCTH  OKpYyKalollle cpejbl, IUIaHUPOBAHUS IMOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

— OCO3HaHWE TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM U IMyTeH HX
pelieHus;

8) ajganTauMuM K U3MEHAWIIMMCS YCJIOBHSM CONMAJIBHOM W NPHPOIHOMH
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBHUH TIPH BBHITIOJIHEHUH MCCIICIOBAHUN M MTPOCKTOB
(u3HYeCcKoi HaPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHUX;

— TIOBBIIEHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTUYECKYIO
JIeSITEIHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM uucie (GOpPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHue JIe(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIacTH
du3uKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTUS B IPHOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;
— CTpPEMJICHUE AHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OIICHKa CBOMX JICMCTBMH C YYETOM BIMSHHUS Ha OKpPYXXAIOIIyI Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBUI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTte OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble Jiornueckue aelcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTAHABJIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,
e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUSI B paccMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOMFOJEHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SBICHUSM;



BBISIBIIATh TIPUYHHHO--CJICICTBEHHBIC CBSI3W TPU H3YyYCHUH (PU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quznueckoit
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB PEIICHHS, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOMXKHBIM
bu3nyeCKuil IKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PUBUUYECKUX
MIPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

INPUMEHSTH Pa3INYHbIC METObI, HHCTPYMEHTBI M 3alPOCHI IPH TMOUCKE U
orOope MHGOPMAIIMM WIIM JIAHHBIX C YYETOM IPEIIOKCHHOW Y4COHOU
bu3nYeCKON 3a1a9H;

aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTECPIPETHPOBATH MH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHMS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy mpeacTaBIICHUS
uHQOpMaIlMi W WUIFOCTPUPOBATh peIlIacMble 3aJladyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMMaMu, HHOU Ipa@uKOi M MX KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XOJ€ OOCYXXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaEMON TEMBI U
BBICKA3bIBaTh WJIEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOAJAEp KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COTMOCTABIIATh CBOM CYXXICHHS C CYXACHUSAMH JPYTHX YyYaCTHUKOB
JUasiora, OOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABISTh PE3YIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



NOHMMAaTh W HWCHOJb30BaTh  MPEUMYINECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MNpU PELIEHUHM KOHKPETHOW (hHU3UUECKOM
pobIeMBl;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTIKEHUIO: paclpelesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaHJIbI;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIs pelieHns (pU3NYECcKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM PeleHUs! (PU3NUEcKOl 3aJauu WiIn
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHThI pEICHUM;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U NpeJiararh IJIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYEeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY IPYTroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HICTIONL30BATh TMOHATHS: (PU3NUYECKUE U XUMUUICCKUEC SBIICHUS, HAOIOCHUE,
DKCIIEPUMEHT, MOJIeIb, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, >KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkToOpusi, paBHOJACHCTBYIOIasl cuia, nedopmanus (ynpyras, MjiacTU4YecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

e paznuuaTh sBICHUS (AUQQy3us, TETUIOBOE MBIKEHWE YaCTHIl BEIIECTBA,
paBHOMEpHOE JABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€Jl, pPaBHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHONM OCBhIO BpaIlECHHs, Iepenada
JIaBJICHUST TBEPABIMU TEJIaMH, >KHJAKOCTAMH M ra3zaMu, aTMOC(EpHOE IaBIICHHE,
MJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOW HSHEPruy) IO ONUCAHUIO0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JAaHHOE
busnUecKoe SBICHHUE,

e paCIlO3HABaTh  MPOSBJICHHE  M3YYCHHBIX  (U3MYECKUX  SBICHUM B
OKpY’KalollleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IUJIaBaHUE pPBIO, pblYarn B TeJie€ YEJIOBEKa, MPH 3TOM IMEPEBOIUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) HU3MUECKUX SIBICHMI;

e ONKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBIICHUS, UCIOIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CKOPOCTb, CPEIHsIS CKOPOCTh, CWJa YNPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHusi, AaBieHue (TBEPAOTO Teja, >KUIKOCTH, Ta3a), BBITAIKUBAIONIAs CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJblI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHUK TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIh3YEMbIX BEIWYUH,
uxX O0OO3HAUCHUS U EJUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W TMPOIIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHWS MEXaHMYEeCKOW HSHEepPruu, NpH STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;



¢ O0BSCHATH (PU3NYECKHUE SBICHUS, IPOLECCH U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBISBIAThH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1a4 B 1—2 1eWCTBUA, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYJIIBI U
MPOBOJIUTH PACUETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NUYECKON BETUUNHBL;

e pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh TpPU TMOMOIIU
¢u3NYeCKuX METOAOB, B OIUCAaHUU HCCIEAOBAHUSA BBIJCIATh IPOBEPSIEMOE
IPEINOoJIOKEHNE (TUIOTE3y), pa3iuyaTh M HMHTEPIPETUPOBATH MOJYUYEHHBIN
pe3ynbTat, HAXOAUTh OLIMOKHU B XOJI€ OMbITA, 1€1aTh BHIBOJIBI 110 €TI0 Pe3yIbTaTaM;

e IPOBO/IMTH OMBITHI IO HAOIIOICHUIO (PU3UUECKUX SIBICHUHN MU (DPU3UUECKUX
CBOMCTB Tell: (OpPMYJIHMpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUSI, COOUpaTh
YCTAHOBKY H3 TMPEIJIOKEHHOT0 OO0OpYNOBAHMS, 3alHMCHIBATH XOJ OIbITa U
(GbopMyJIHpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMUChIBATh MTOKa3aHUs MTPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOU MOTPEIIHOCTH
U3MEpPECHUM;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBIKYIIETOCS Tela OT BPEMEHM JIBMXKEHMS Tesa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPY’KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpyXKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS T, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJAHUPOBAHUM YYEOHOIO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBIMIOJIHATh ~ WU3MEPEHUs, CIeQys MpeajoKEHHOMY IUlaHy, (PUKCHUpOBaTh
pe3ysbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKUMX BEJIWYUH B  BHUJE
NPEeMIOKEHHBIX Tabnull W TpaduKoB, Jenarb BBIBOABI 10 pe3yjibTaTam
UCCJIeI0BAHNUS;

¢ IPOBOJUTH KOCBEHHBIE M3MEpEeHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH
BEILECTBA JKUJAKOCTM M TBEPAOrO TeEJA, CUJIA TPEHHUS CKOJIbKEHUS, IABJICHUE
BO3/lyXd, BBITAJIKMBAIOIIAS CHWJIA, JEHWCTBYIOIIAs Ha IOTPYXEHHOE B KUIKOCTh
T€I0, KOA(PPUIMEHT MOJE3HOro JEWCTBHUS MPOCTBIX MEXaHU3MOB), Cleays



MPEMIOKEHHOW  WHCTPYKIIMW: TPU  BHINOJHEHUH  W3MEPEHHH  coOupaTh
HKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISITh 3HAUYEHUE NCKOMOU BEJTUYUHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JAWHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phlvar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

e XapaKTEepU30BaTh  MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpUOOpPOB U
TEXHUYECKUX YCTPOUMCTB C OMOPON HA UX OMUCAaHUA (B TOM YHCIIE: MOIIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJB3ys 3HAHHWS O CBOWCTBax (DH3MYECKUX
SIBJICHUI 1 HEOOXOANMbIC (PU3NIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOIUTh HH(GOPMAITUIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpPAHEHMS 3J0pOBbSi M COOJIOJCHHS HOPM SKOJOTMYECKOTO TOBEJCHUS B
OKpYXaroIIEn Cpeie;

¢ OCYIIECTBJISITH OTOOP HMCTOYHHMKOB wuHPopManuu B HWHTepHeTre B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U NyTEM CpPaBHEHUS PA3IUYHBIX MCTOUYHMKOB BBIACIATH MHGOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBON UITU MOXKET OBITh HEJOCTOBEPHOM;

e ICTIOJIb30BAaTh MPU BBHIMOJHEHUW YYEOHBIX 3aJlaHUi HAayYHO--TIOMYJIIPHYIO
JUTEPATypy (PU3NYECKOro CoAepIKaHUs, CIPaBOUYHbIE MaTE€pPHAIbI, PECYpPChl CETU
WNuTtepHeT, Bianerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpPATKUE MUCHMEHHBIE M YCTHBIE COOOILIECHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIMU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJIMYHO JIeNlaTh KpaTKHUE COOOIICHMSI O Pe3ysbTaTax MPOEKTOB WM YYEOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BAaTh W3YUYCHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHUE NMPE3EHTALIUECH;

eTPU BBITIOJHEHUU YUYE€OHBIX MPOEKTOB W MCCIEAOBAaHUN paclpeesiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3a/ladyaMu, CJICIAUTh 3a
BBLIITOJIHEHUEM IUIaHA NEHCTBUM, aAe€KBAaTHO OI€HMBAThL COOCTBEHHBIM BKJIaJg B
JeATEIIbHOCTh ~ TPYIIbI, BBICTpAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUYUTBIBAS MHEHUE OKPY KAIOIIHX.

K xoniy oOydenus B 8 kiacce nmpeIMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e ICIIOJIb30BATh MOHSTUA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IABUKECHHE
aTOMOB M MOJICKYJl, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAIUIMYECKHE U



amop(HBIC TeNa, HACHIINICHHBIA W HEHACHIEHHBIM Tap, BIAKHOCTH BO3/YXa,
TeMIrepaTrypa, BHYTPEHHSISI DSHEpPrus, TEIUIOBOM JBUTraTeNb, SJIEMEHTApHbBIN
AIEKTPUYECKUN 3apsj, JJICKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUBJIEKTPUKH,
MIOCTOSTHHBIN AJIEKTPUYECKUIN TOK, MAarHUTHOE TI0JIE;

e pa3IMYaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaThe, Teruiolepesaya,
TEIUIOBOE pPaBHOBECHE, CMAyUMBAHUE, KaNWUISIPHbIC SBICHHS, HCIApPEHHUE,
KOHJICHCAIusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
Teronepeaaya (TErIonpoOBOHOCTb, KOHBEKIIHUS, U3IyUEHHUE), AICKTPU3aAIUs Tel,
B3aMMO/ICHCTBHUE 3aPAI0B, ICUCTBUS AJICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBME MarHUTOB, JICUCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIYKIUS) MO ONMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paCllO3HABaTh  MPOSBJICHHE  M3YYCHHBIX  (U3MYECKUX  SBICHUM B
OKpY’XalollleM MHUpe, B TOM 4Yucle (QU3NYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KANWUISIPHBIC SIBIICHUSI B MPUPOJIE, KPUCTAIIbI B
npupose, wusznydenue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpazoBaHuE pOCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKHUE SIBJIEHUS B aTtMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMIU, JApeid MOITIOCOB,
pOJIb MarHUTHOTO TOJISI JJI1 KWU3HU Ha 3emile, TMOJSPHOE CHUSHUE, NPU 3TOM
MEepPEeBOJIUTh MPAKTUYECKYIO 3ajlayy B Yy4eOHYIO, BBIACIATh CYIICCTBEHHbIC
CBOMCTBa (Mpu3HaKH) GU3UIECKUX SIBICHUN;

e ONIMCHIBATh M3yUYCHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIIOJb3YS
dbu3nueckue BENIUYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, yAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IJIaBICHUS,
yAenbHas TeIIoTa NapooOpa3oBaHus, yJAeNbHAas TEIJoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIQJKHOCTh BO31yXa, DOJEKTPUYECKUM 3apsll, CcUJla TOKa, DIIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOJHUKA, YIEIbHOE CONMPOTUBIICHHE BEIIECTBA,
paboTa ¥ MOIIHOCTb DJJEKTPUUECKOTO TOKa), MPU OMNHCAHUU MPABUIHHO
TPaKTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMbIX BEJIMYMH, OOO3HAUYCHUS U
€AUHULIBI (PU3UYECKUX BEJIMYHMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
bU3MYECKy0 BETUYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpaUKd HM3yUEHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEITUYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIB3YSI OCHOBHBIC TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOPUHU CTPOCHUS
BEILIECTBA, MPUHIMI CYIMEPIO3UIMU MOJied (HAa KAaYeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH OMma JJis yyacTka 1enu, 3akoH [xoynsa—JIeHia, 3akoH
COXpaHEHUs] JHEPTUU, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BhIpAKEHUE;



¢ OOBACHATH (DU3UYECKHE TPOIECCHl W CBOMCTBA TEl, B TOM 4YHCJIEC H B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBISATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKHX IIaroB
C omopod Ha 1-2 H3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemIaTh pacu€THhIC 3a/1a4 B 2—3 AEWCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHUS 3aa4d
3alUChIBaTh KPATKOE YCIOBUE, BBISBISITH HEJOCTATOK JAHHBIX I PEMICHUS
3a/layd, BBIOMpaTh 3aKOHbI W (GOpMYJbl, HEOOXOoAWMBbIE IJsi €€ penieHus,
MPOBOJUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

e paCIlO3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TMPH  TOMOITH
bu3MYEeCKUX  METOJIOB, HCIOJb3yS  OMUCAHUE HCCIEIOBAHUS,  BBIJCIATH
MPOBEPSAEMOE TPEAIOIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
UCCIICJIOBAHMUSI, 1€J1aTh BHIBOJIBL;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUM MU (PU3NUECKUX
CBOMCTB Tei (KamwUIApHBIC SIBJICHUS, 3aBUCUMOCTBH JIaBJICHUS BO3JyXa OT €ro
o0BéMa, TeMmreparypbl, CKOPOCTH IIpollecca OCTHIBAHUS W HAarpeBaHus IIpH
U3Iy4eHUH OT IIBeTa H3JIydaromieil (MOrJIOMaroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIApEHUST BOJBI OT TEMIEPATyphl >KUJIKOCTH M IUIONAAM €€ TMOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHUCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alldsl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSEMbIC
MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO 000pynOBaHUs,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

e BBITMIOJIHSTH MPSAMbBIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBLHON BIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JPYrol ¢ HMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOWAAU IOMNEPEYHOTO CEYEHHS U YAECIbHOTO
COTNPOTUBJICHUSI BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, UIYIIEr0 4Yepe3 MPOBOJIHUK,
OT HaNpsHKEHUSd Ha MOPOBOAHUKE, MCCIEIOBAaHUE IMOCIEIOBATEIBHOTO U
MapauieIbHOTO  COEAVMHEHUN MPOBOJHUKOB): IUJIAHUPOBATH  MCCJIEAOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH MU3MEPEHUS, CICIys MPEJI0KEHHOMY IUIaHy,
(bUKCUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS;



 IPOBOJUTH KOCBEHHBIE U3MEpEeHHs] (U3MUECKUX BeIUYMH (yIelbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpeOKEHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEpU30BaTh INPUHIUMBI  JEHCTBUS  MU3YUYEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha WX OMHCAHHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS [JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIepMETp, BOJBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  DBJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HCHOJb3ys 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUH U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBbIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHErO  CropaHus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl JJICKTPUYECKHX LEeNer ¢
NIOCJIEOBATEIbHBIM U NApAJUICIBHBIM COCIMHEHHEM 3JIEMEHTOB, pasinyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETEH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) NPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

¢ OCYIIECTBJISITH MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEpXKAHHUS B
MHTepHeTE, HA OCHOBE NMEIOIIMXCS 3HAHUM U ITyTEM CPABHEHUS JONOJIHUTEIBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALINIO, KOTOpas SIBJSETCS NMPOTUBOPEUMBON WIIU
MOKET ObITh HEIOCTOBEPHOM;

¢ ICMOJIB30BATh NPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 0JJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHbIE W KpPATKUE YCTHBIE COOOUICHMUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4YHClie MyONUYHO  MPEACTaBIATh  PEe3yJNbTaThl  NPOEKTHOM  WiH
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh H3yUYEHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALIUEN;



eTIPY BBIMIOJHEHUN YYEOHBIX TMPOCKTOB W HCCICAOBAHMM (HU3UIECKUX
MPOIIECCOB  paclpeneNiaiTh OOSI3aHHOCTHM B TpPylIne B  COOTBETCTBUU C
IIOCTABJICHHBIMH 3aJadyaMH, CJICAWTH 3a BBINIOJHEHHEM IUIaHA JCHCTBUM H
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD
IPYMNIbI, BHICTPAMBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISASI TOTOBHOCTD
paspemnarh KOHQIUKTHI.

K xonIty oOydenus B 9 kjiacce nmpeIMeTHBIE PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAOIIMXCS YMEHUM:

¢ UCIIOJIb30BAaTh  TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TpaeKTOpHUsl, OTHOCUTEIILHOCTh MEXaHUYECKOTO JABMKEHUS, nepopmarus (ynpyras,
MJIacTUYecKasi), TPEHHUE, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, UEHTP TIKECTH, aOCOIIOTHO TBEPIOE TEJIO, IEHTP TSHKECTU TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOjeOaHWs W BOJHBI, 3BYK, HH(QPa3ByK U
yIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaTbHO30PKOCTh, CIEKTPhI UCIYCKAaHUS U TOTJIONICHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFIEpHAsl SHEPIeTHKA;

e pa3nMyaTh SIBJICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJUHEHHOE
JIBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TajecHUE
T€JI, PABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aMMOJEHCTBUE TEJ, PEAKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIC KOJICOaHMUs),
PE30HAHC, BOJIHOBOE  JBIWJKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEHHOE
pacnopocTpaHEHHUE, OTPAKCHUE M MPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OCIIOr0 CBETa B CIIEKTP M CIIOKECHHE CIIEKTPAJIbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAash PAaJAMOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e PACMO3HABATh  MPOSBICHUE  M3YYCHHBIX  (U3UYCCKUX  SBJICHHH B
OKpY’KaroleM Mupe (B TOM 4uciie (GU3UYCCKHE SBJICHUS B MPUPOAC: MPUIHUBBI U
OTJIUBBI, ABUXeHUE TUIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUKCHHUE KUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUUYECKHUe
BOJIHBI, IlyHAMH, X0, I[BETa TEJ, ONTUYECKUE SABJICHUS B MIPUPOJIE, OMOJIOrMYECKOe
JNEeWCTBUE BUIMMOTO, YIbTPA(HUOJICTOBOTO W PEHTTCHOBCKOTO H3JIYUYCHHH,
CCTEeCTBCHHBIN pagUOaKTHBHBIN (POH, KOCMHYECKHE JIYYd, PaTdOaKTHBHOE
W3JIy4YeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJWOAKTUBHBIX H3Jy4YCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/a4y B Y4EOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3yYCHHBIE CBOWCTBA TeN U (PU3UUYECKHE SBJICHUS, WCIIOJB3YS
dbu3ndyeckrue BeIWYUHBI (CpeIHsIsT W MTHOBEHHas CKOpPOCTh Tejla IIpHU
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MepeMeNIeHne, MyTh, YIJIOBas CKOPOCTh,



CHJIa TPEHUS, CUJia YNPYTOCTH, CUJIAa TSKECTH, YCKOpPEHHE CBOOOJHOTO MajeHMUs,
BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckas paboTa W MOIIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMIJIH,
NOTEHUUAIbHASI SHEPrusi C)KATOM MpPYKWHBbI, KUHETUYECKash SHEPIus, IOJHas
MEXaHUYECKasl PHEPIUsl, NEPUOJ U YaCTOTAa KOJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPHU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIHYMH,
00O3HaUYeHHUs W EOUHUIBl (U3HYECKUX BEJIMYMH, HAXOAUTb (OPMYIIBI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEJIMYUHAMU, CTPOUTH
rpaKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUUNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKHUE SBICHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMHUPHOT'O TATOTEHHMSI, TPUHLIMI
CYNEPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENbHOCTH ['anmuies, 3axkoHsl HbroTOHAa,
3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEIIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsiI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATh (DU3MUECKHUE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYallUd IMPAaKTUKO-OPUEHTUPOBAHHOTO  XApPAKTEpa:  BBIBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKUX IIaroB
C omopod Ha 2-3 W3YYEHHBIX CBOMCTBAa (PU3NYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemiaTh pacy€THHIC 3a7a4M (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U JOPMYJIBL, CBS3bIBAIOIINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE
aHaM3a YCJIOBUS 3a/layyl 3allMChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPAaTh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJANUTH PACYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYyYEHHOI'O
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU MOMOLIA
(GU3MYECKUX  METOJIOB, HCIOJb3yS  ONUCAHUE HCCIEHOBAHUS,  BBIIACIATH
IIPOBEPSAEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh MOPSAIKA MPOBEACHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAONIOACHUN U
OIBITOB;

e IPOBO/IMTH OMBITHI IO HAOJIOACHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBHCHUMOCTh TepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a
KECTKOCTU TMPYXKUHBI U HE3aBHUCUMOCTb OT aMIUIMTYAbl MalbIX KOJeOaHUH,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe OeJoro cBeTa B CIIEKTP,
U3YUYEHUE CBOMCTB M300pa)K€HUs B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs



npeaMera B coOuparomied JuH3e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIyUYEHHMsI): CAMOCTOATEIBHO COOHMpATh YCTAHOBKY W3 HM30BITOYHOIO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 Pe3yIbTaThl, HOPMYIHUPOBATH
BBIBO/IbI;

* IPOBOJUTH NPU HEOOXOAUMOCTU CEPUI0 MPSMBIX H3MEPEHUN, ONpeaesss
CpelHee 3HaueHUE M3MepsAeMOil BenuuuHbI ((POKYCHOE pacCcTOsHUE cOOHparoieit
JMH3bI), 000CHOBBIBAThH BHIOOP crioco0a nu3MepeHus (M3MEepUTENBHOTO prubopa);

¢ IPOBOJUTH  MCCIEAOBAHHUE 3aBUCHUMOCTEN  (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyaJbHOM CKOpPOCTH, NEpHoAa KoJeOaHWH
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja NaJeHHs M yIja NOpeJIOMIEHHs OT Yyrja MaJeHud): IJIaHUPOBAThH
UCCIJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTaThl
NOJlyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUL U TpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

e IPOBOJINTh KOCBEHHBIE HW3MEPEHMS (PU3NYECKHX BEIUYUH (CpeaHss
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHUH, YCKOPEHHE
CBOOO/IHOTO MaJIeHUs], )KECTKOCTh MPYKUHBI, KOA(Y(PUIMEHT TPEHUs CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTEMaTUYECKOro0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CHJia coOuparomei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIINOJIHATH U3MEPEHMS, CIEAYsI NPEII0KEHHON
UHCTPYKILUHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3MPOBATh IOTYUYEHHbIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
o00opy10BaHUEM;

epa3nMyaTh OCHOBHBIC TPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJEIIEH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOUHUK CBETA, Jyd,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

e XapaKTEepU30BaTh NPUHIUIBI  JEHCTBUA  U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha MX OMHMCAHMS (B TOM YHUCIE: COUAOMETP,
JATYMKH TTOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH, IIEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3yst 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

* ICMOJIB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl IJisi MOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,



e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ TpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpY>Karollen cpene;

¢ OCYIIECTBIISATh MOUCK HMHPOpMAMU  (PU3NYECKOTO  COACPKAHUA B
HuTepHeTe, caMOCTOSATENBHO (POPMYIUPYSI MOUCKOBBIM 3ampoc, HAXOAUTH ITYTH
OIpeNENeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAlMK Ha OCHOBE MMEIOIIUXCS
3HAHUU U TOTIOJHUTEIbHBIX UICTOYHHUKOB,

* CIIOJIB30BAaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHM HAy4YHO--TIOMYJIIPHYIO
auTepaTypy (pu3MUeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHMS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJEPKAHUS, IMyOJIHYHO
IPEACTABIATh PE3YJNbTAThl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITEIbHOCTH,
IIPU ATOM T'PaMOTHO MCIOJIb30BaTh U3YUYEHHBII MOHATUHHBIN anmnapaTr u3y4aeMoro
paszzmena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpEe3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 1
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 1 1
CTpoeiie BeleCTsa 0 https://m.eds00.ru/7f416194
JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII bubnmnoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2 1 0
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 4 0 2
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 2 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 13 > https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 1 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 2 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 4 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
° a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 2 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 28



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 2 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 8
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 8 1 9 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 22 1 8 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 4 0 1
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4 1 2
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 38
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 23



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 0 3
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 8
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 4
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 0 4
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 0 3 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 0 3 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 4 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 4 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpOCHHE ATOMHOIO AApPa 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 2
>3 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 8 3 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 43



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Gdusuka: 7-i kiacc: 0a30BBI ypOBEHb: yueOHUK, 7 kiacc/ [lepwmmkua .M.,
NpanoB A.U., AkimonepHoe obmectBo «M3aarensctBo «IIpocBemiennes

» Ousuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkua Y. M.,
WBanoB A. U., AxumonepHoe obmectBo «M3natensctBo «IIpocBemnienue»

» dusuka: 9-i kimacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ Ileppimkun M. M.,
I'ythuk E. M., HBanoB A. W., IlerpoBa M. A., AxumoHepHo€ OOIIECTBO

«3narenscTBo «IIpocBemenue»
METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

eMetoauueckoe nocooue Kk nepepadoranHomy 1no GI'OC yueOnuky «duzuka. 7

Kiace» aBropa A.B. IleppllknHa aqpecoBaHO yUUTENSIM.

eMeToaunueckoe nocodue k nepepadotanHomy o ®I'OC yuebnuky «Dusuka. 8

kjace» apTopa A.B. IlepbllikuHa agpecoBaHO YUUTEIISIM.

eMetoauueckoe nocooue k nepepadoranHomy no ®I'OC yueOuuky «duznka. 9
kjace» apTopa A.B. IlepbllikuHa agpecoBaHO YUUTEIISIM.

e ®uszuka. CoopHuK 3a1au 1o pusuke. 7-9 kinaccol (aBTop A.B. [lephimikun).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

e Enunas xouiekuus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB

Anpec caiira: http://school-collection.edu.ru

e DIIEKTPOHHBIN OaHK 3a7aHUM I OIIEHKU (DYHKIIMOHAILHON paMOTHOCTH.

Anpec caiita: https://fg.resh.edu.ru/
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