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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copepxkanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMIO0 H3yUECHHS
bu3MKkn Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMMe mo (u3HMKEe YUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € ENBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil mporpaMMBbl 10 y4eOHOMY MTPEeIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OWoJIorTuel, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyUYHYI0 KapTUHYy MUDA,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAyYHOTO METOoja
NO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHPOBAHUM E€CTECTBEHHOHAYYHOU T'PAMOTHOCTH U
WHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,;

e UHTEPIPETHPOBATH  JIAHHBIE W  HCIOJB30BaTh  HAyYHBIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHus GU3NMKKM HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
ompenenensl B Koumenmuu mnpemnomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON peELICHUEM



Komnernn MunucrepcrBa npocseienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3y4eHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHSA JPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHAIEHON ACATEIBPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHue 3HAHUM O  JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX

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

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM bu3nYecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTtopHble  pabOThl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MH(poOpManuend (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYCCKON HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemsplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaromnuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPA.

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

®dusnueckue BennuuHbl. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TPUPOAY.
EcTecTBeHHOHayuyHbIi METOJ MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILBbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPHl U NPOLEAYypa NPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IpUOopa.
2. HM3MepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4. OrnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA >KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, yeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHHME I'a30B, KUIAKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenne OpOyHOBCKOTO JTBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITel 1O OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUMU. B3anmMoneicTBHE TeJl KaKk NpUYMHA
U3MEHEHUSI CKOPOCTM JBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU 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 TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUs Teja.
2. N3mepenune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus: HHEPIUU.
4. HaOmroneHrue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CI0)XeHue CUJI, HallPpaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

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



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT riayOunbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUS
BO3MyIIHONW 000oukn 3emiu. OmbiT Toppuuemmu. M3mepenue atMmocdepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO T1aBJICHHUS.

JelicTBue XKUIAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnudeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABIICHHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJIABAaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEH TEa U )KUIKOCTH.

Jlabopamopusie pabomul u onvimeol.

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

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wMexanu3moB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHUUAJIbHAs JHEPTUS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUH B IPYToil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

Pa3zneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHue U KallWJUISIPHBIE SIBJICHUS. TeMIOBOE paclIMpEHUE U CKATHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIuIonepesaya 1%} COBEpLICHUE paboThI. Bunpl TeIUIONEepeaun:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemoBoro asurarens.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6nronenune nuddysun.

HaOmnroienue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
HabGnrogeHue TemioBoro paciupeHus Teul.

W3meHeHune naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIIEPaTyphl.

Bunae! Tennonepenayu.

OxJtaXkIeHue TPy COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMNBITHI MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OMnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHAa MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopelcTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3JIeKTpUUecKoro mojs. Ilpuniun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUNA 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHMUS JJIEKTPUYECKOIO TOKA.
VcTOYHUKN TOCTOSHHOrO ToOKa. JIeMCTBHSI 3JEKTPUYECKOrOo TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuIENIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosne. MarHuTHOE 10oJ1€ 3€MJIM M €T0 3HAYEHUE JUIS KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKA. VCIonp30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.
DnekTpocTaThyecKasi MUHAYKLMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsA0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JIeiCcTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOTr0 HAaPSHKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpaBJIE€HUS HHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETTH MOCTOSTHHOTO TOKaA.
N3mepenure u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOINE 3aBUCUMOCTh AJIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBusia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaInpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUsS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTelbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIECHUSA SJIEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KITACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrtota oOparieHus.
JIuHelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropoi 3akoH Herotona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue martepuanbHONl TOUKU. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee tena. M3menenne mmmysbea. UMmynibe cuitbl. 3aKOH COXpaHEHUs
MMITyJibCa. PEakTUBHOE IBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBWIKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HabGmronenune aBrKeHUsI Teia Mo OKPYKHOCTH.

HabnroneHne MexaHnIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIIECH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITysabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca Mpy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHMYECKON PHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JIBMXKCHUH TeJia Mo/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpEHMsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUH TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTHU OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YINPYrOoCTHM TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTHUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MatemMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JABUKEHUM.

3aryxatomue  koineOanus.  BwiHyxkaeHHsie — konebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3ByKa W BbIcOTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CUJIBI TSHKECTHU U CHJIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO/1a KOJEOAHHUM MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUoJa KoJeOaHUW TIpy3a, MOJBEIICHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUS.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJIEHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsMosmHEerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakxeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbioToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMoNMHEWHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxxeHu# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aeiicTBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxenp ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTH yIJia IPCIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHrA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUS M ONTUYECKOM CHIIbI cCOOMparoen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

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

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroleHne cBera aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepuon momypacmnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W PHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usiydeHus: NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyUYECHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI CUCTEMATHU3aluU
U 000OuIeHHs]  TNPEAMETHOTO  COACpXaHUS UM ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uKe Ui 00yyaromuxcs,
BBIOPABIIIUX ATOT yUYEOHBIN MpeMeT.

[Ipy n3ydyeHUn JAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SIBJICHUA TIPUPOABl M TEXHUKHW, OBJAJEHUE YMEHUSAMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep AAaHHOTO pasjena pealn3yeTcs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTh W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOMYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue (UMK HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzyueHus GU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TIOCTUKEHUSAM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTHUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAKHOCTU MOPAIbHO-3TUYECKHUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE€30IaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAKOI'o e Mpasa y APyroro 4eaoBeKa;

6) TPyA10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHUH MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY U3YyUECHHIO NMPOdECcCHil, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
0o0JIacTH OKpy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa JKOJIOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH 4YE€pEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OcO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3UUECKUX 3HAHMIA;

e — OIEHKA CBOMX JEWCTBHH C Y4YETOM BIMSHHS Ha OKPYXAIOIIYI Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE IT03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBNIEHUI);

yCTaHABIMBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3M TMPU H3YYCHHH (DU3NICCKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBIBOJIbI C MCIIOJIb30BAaHUEM JI€TyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYHH,

CaMOCTOATEILHO BBIOMPATh CIOCOO penieHus y4eOHOW (u3HIecKon
3amaun (CpaBHEHHWE HECKOJIBKUX BApUAHTOB PEIIEHUs, BHIOOp Hambojee
MOAXOIAIIETO C YYETOM CAMOCTOSTECIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBII
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3UYHBIC METObl, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIAHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHDOpMaAIlUU W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHUE 3a/ladyd U TOJJCp KaHHe
OJ1aroKeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3MUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh EUCTBUS
no €€ JOCTIKEHUIO: paclpelessaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHMPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CHUTYyalMsX, TPEOYIOIIMX
JUIsL pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIICHUs B TPYIE, NMPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3NUecKOor 3a1auu WK
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U IIpeaiaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NesATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
¢u3nYecKoro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KkJacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMWKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc()epHO€ JaBJIEHHWE, IUIABaHUE TeJl, MPEBpAIICHUS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
PUMEPHI TBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKHBOW W HEXUBOUN
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOJAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yYCHHBIC CBONCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOI(P(OUIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTHUs), MPU ONUCAHUM TPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpahrKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJT (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YysS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3alMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThI, HAXOAUTh CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanojoxkeHue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
bu3nUecKux CBOMCTB Tel: dbopmMyrpoBaTh IPOBEPSAEMBIC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpYrol C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JIBMXKYLUErocs Tela OT BPEMEHU JIBHKECHHS TeENa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJIO, YCIOBUI
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHOM 3aBHUCHUMOCTH (U3MUYECKUX BEIHYMH B BHJE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIa TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIlAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJIE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BETMYMHEI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN U HETIOABUKHBIA 010K, HAKIIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3Ys 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MpUOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS U COONIOCHUS
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CpPaBHECHMsI PaA3IMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3alaHUil HAYyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOTO  COACpXaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn MHTepHET, BageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3HUECKOTO CONIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3ysibTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MNpPU 3TOM T[PAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUN YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenesaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K koHIy o0ydeHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSATIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHUE MArHUTOB, JIEMCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
M0 OINUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (PU3UYECKUX SBICHUNA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKHE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uziaydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OINMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJeJIbHAs TEIJIOEMKOCTh BEIECTBA, VyJAelbHAs TEIUIoTa



IUTaBJICHUS, yJelbHAsl TEIJIOTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMOJe3HOr0 JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
¢u3HYECKUi CMBICT WCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUHU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3ULMH TMOJeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS DJHEPIWM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHPOBAHHOIO XAapPaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX
IaroB C ONopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PUBMUECKHUX SIBICHU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BbBIOMpATh 3aKOHBI U  (POPMYyIIHI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
NOJly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBJICHUM WU
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa W3JIy4arolleu (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUAKOCTH U
IIOIMAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TIOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
IpOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh  MPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPSDKEHHS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOrPEUTHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C  UCHOJB30BAaHMEM MPAMBIX HU3MEpEeHUN  (3aBUCHMOCTD
COMPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM MOIEPEYHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJAHUKA, CUJIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSCAVMHEHHH
IPOBOJHMKOB): TUTAHUPOBATh HCCIIEOBAaHUE, COOMPATh YCTAHOBKY W
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

POBOJANTH KOCBEHHBIC W3MEpPEHHsS (PHU3NUYECKUX BETUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeNysl MPEAO)KEHHOU MHCTPYKLUH, U
BBIUMCIISTh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MacHOCTH P paboTe ¢ 1a00paTOPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX



Heneil ¢ mocneI0BaTeNbHBIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU O0palleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY KAIOILEH Cpee;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HUMEIOMIMXCSA 3HAHUNW M MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHus, B TOM 4YHUCIE MYyOJWYHO NPEACTABIATh PE3YJbTaThl
IPOEKTHOM WJIM HCCIE0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXIATH BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO MBHXKEHUA, Achopmarius
(ympyras, mjiacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCIYCKaHUsI W TOTJIONMEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JIBUKCHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIXKEHHE, CBOOOTHOE
NaJIEeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3BYKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JTyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpyXarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3IyUYCHHUE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWla YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CcBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HMILYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKas SHEprus, INOJHAsg MEXaHW4YecKas SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UIMH CUJ, NPUHIUI OTHOCUTEIbHOCTH [ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHCEI
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C ONoOpod Ha 2—3 U3Y4YEHHBIX CBOMCTBA (PUBMUECKUX SIBICHUI,
(bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJadd (ONUparolMecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUCBIBATHh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoun
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU HOMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl ONUCAHME HCCIIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPaHEHHUsI HDHEPTUH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacIpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpynoBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJsbTaThl,
(dbopMyJIHpPOBaTh BHIBOJIBI;

POBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



pU PaBHOYCKOPEHHOM [IBIDKCHHMHM 0O€3 HadaJbHOW CKOPOCTH, Mepruoaa
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrila OTPaKEHHUs CBETa OT yIJia MaJeHUs W yrja MPEJIOMIICHHS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTHU
bU3NMYeCKUX BEIWMYHH B BUAC TaONHII UM TPaPUKOB, NE€JaTh BBHIBOIBI IO
pe3yibTaTaM UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHbIE HU3MEPEHHUS (U3MYECKUX BEIMYUH (CpeAaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKHHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMparoIie JIMH3bL, PAJAMOAKTHBHBIM  (QOH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (OHU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJEeJIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKH TOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH U3YUYEHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTENIbHBIX MPHUOOPOB M TEXHOJOTHUYECKHX IPOIECCOB
Ipy perIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMparoLIeH JIMH3E;
NPUBOJUTH  MpUMEphl  (HAXOAuUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOMN
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMoCTOATENHHO (POPMYIIUPYST TTOUCKOBBIA 3ampOC, HAXOAUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIFHBIX NICTOYHHUKOB,

UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3MUECKOTO CONEpKaHHS, CIPABOYHBIC MaTEepUaIbI,
pecypchl cetu MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKaHMUS,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThI MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATETbHOCTH, TPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
NOHSATUUHBIM amnmapaT W3y4dyaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKOIIEr0o MUpa
bu6mmoreka [JOK
1.1 ®du3uka - HayKa 0 IpPUpPoJIe 2
Y pupol https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeTUYUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmorexa HOK
’ Y s https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. llepBoHavyabHbIe CBeeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHE BELIECTR https://m.edsoo.ru/7f416194
59 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTOAIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ielicTBUE TeJl
bubmuoreka [JOK
3.1 M 3
CXAHMHCCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [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
bubmuorexa [JOK

3.3 Cuna. B 14 2
fa. BHARL CHIL https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
) TelaMHu, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe faeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
A P 1
> aboTa 1 MOMHOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1
CXARHICCKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpouabusie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3pean 1. TerioBblie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
) P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 1
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/7f4 181 ce
bu6mmoreka [IOK
23 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 C) 4
FICKTPOMATHITHAT MY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/ P Konrpouabusie IIpakTHueckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OITMCaHUs https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumonetictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznea 2. Mexann4yeckne KoJ1e0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckHe BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnoreka [JOK
’ 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znea 4. CBeToBbBIC ABJICHUS
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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

bubmuorexa [JOK
4.2 JI 0 6 3
HH3BL H ONITHHCCKHUE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 5. KBanToBBI€E SIBJIEHUA
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM https://m.edsoo.ru/7f4 1ada6
bubmuoreka [JOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1
>3 JICPHBIC peaKiiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

®usnka — Hayka o npupoje. SIBienus
npupobl. U3ndecKue ABICHUS

MeX&HI/IquKI/IC, TCILIOBBIC, DJICKTPHUUYCCKUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC AABJICHUSA

dusznyeckue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYUKaA TeMIepaTyphl"

Kak ¢usuka u apyrue ecTeCTBEeHHbIE HAyKU
M3y4aroT npupoay. EcrecTBeHHOHAYUYHBII
MeTo nmo3Hanus. Onucanue Gu3nyecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

VYpok-uccnenosanue "IIpoBepka runoTessr:
JAJIBHOCTB MOJIETA IapUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJblIe
BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

JIBr>xeHue 4acTHIl BEISCTBA

VYpok-uccnenoanue «OnbITHI 11O
HaOJII0IEHUIO TEIUIOBOTO PaCIIUPEHUS




ra3oB»

10 ArperatHble COCTOSIHUS BEILIECTBA
B3anmocBs3b MKy CBOMCTBAMH BEILECTB B

1 Pa3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

D Mexanunueckoe qBukeHue. PaBHoMepHOE 1
HEPaBHOMEPHOE JIBUKECHUE

13 Ckopoctb. Enunuiiel ckopoctu

14 Pacuer nyTu ¥ BpeMeHM IBH>)KEHUS
WNuepuusa. 3akon nnepuun. Bzaumoenicteue

15 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHUS TEIT

16 [InotHOCTh BemecTBa. Pacuer Macchbl
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPIOTO TEJIa»

18 Pemenue 3anay no teme "IlnoTHOCTH
Berecrna"

19 Cuiia Kak XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yueHue

20 3aBUCUMOCTH pacTskeHHs (1edopMariim)
MPYKUHBI OT MPUIIOKEHHON CUITBI»

21 SBnenne Tarorenud. Cuna TSKECTH
CBs13p MEXly CUIION TSKECTH U MAcCOM Tela.

22 Bec Tena. Pemenue 3anau no reme "Cuna

TsOKecTH"




Cuna TsKeCcTH Ha IpyruX IUIaHEeTax.

23 ®u3nyecKue XapakTepUCTUKH TUIAHET

24 N3mepenue cuit. JlunamomeTp

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX 110
OJIHOM NpsiMOM. PaBHOAEHCTBYIOIIAS CHJT

7 Pewenue 3amgau o reme
"PaBHoaeiicTByromas cuin"

)3 TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B npupoie U TEXHUKE
Jlaboparopuas pabora «/3ydcHne

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT
CHJIBI JIaBJICHUS U XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIOIIEH CHJIIBI
Pemenue 3amau no remam: «Bec Tenay,

31 «I'papmueckoe n3obpaxxkenue cuim, «Cuib,
«PaBHOIEUCTBYIOIIAS CUIDY
KonTponbhas pabota no remam:

0 «Mexannueckoe qBUkeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cumy, «CUIbD

13 JaBnenue. CriocoObl yMEHbILIEHUS U
YBEITUYCHUS JaBICHUS

14 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a
oT 00bEMa, TEMIIEPATYPHI

35 Ilepenaya naBineHus TBEPABIMU TEIAMY,




KUIKOCTSIMH U razamMu. 3akoH Ilackais

,HaBJ'ICHI/IC B XKXUJIKOCTH U Ira3€, BBI3BAHHOC

36 JIEWCTBUEM CHJIBI TSIKECTH

37 Pewenue 3anau no reme «/laBnenue B
XKUIKOCTH U rasze. 3akoH [lackansa»

38 Coobmarommumecs: Cocybl

39 IM'mapaBnnueckuit mpecc

40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl

41 CYILECTBOBAHMSI BO31YIIHON 000JI0UKH
3emin. 3aBUCUMOCTB aTMOC(EepHOTO
JIaBJICHUS OT BBICOTHI HaJl YyPOBHEM MOPSI

42 Bec Boznyxa. ATmocdepHoe gaBieHne

43 N3mepenune atMmocdepHoro aapieHus. OnbIT
Toppuuennun

44 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT
BBICOTBI HaJl YPOBHEM MODSI

45 Bbapomerp-anepoua. ATMocdepHoe gaBieHe
Ha pa3Iu4HbIX BbICOTAX

46 Pemenue 3amau mo reme " AtmochepHoe
nasieHue"

47 JleficTBHE XKUIKOCTH U Ta3a Ha IIOTPYKEHHOE
B HUX T€J0. ApXUMeZ0Ba cuila
JlaGopatopHnas paborta «OnpeneneHue

48 BBITAJIKABAIOLICH CUIIBI, IEUCTBYIOLICH HA
TEJI0, IOTPYKEHHOE B )KUJIKOCTh)

49 JlabopaTopHas paboTa 1mo Teme




«HMccnenoBanne 3aBUCHMOCTH Beca Tejia B
BOJIE OT 00bEMA MOTPYKEHHOH B KHUIKOCTh
YacTHU TEIa»

50 [1naBanue ten
JlabopaTtopHas paborta "KoHcTpynpoBaHue

51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U 1
onpeeneHue e€ rpy30no0 bEMHOCTH"
Pewenune 3anau no remam: «IlnaBanue

52 cynoB. Bo3nyxonnasanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

53 KonTponbhas padota no teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B»

54 Mexanundeckas padbora

55 Momntaocts. EquHUIEI MONITHOCTH

56 Ypok-uccnenosanue "Pacy€r MoOIHOCTH, !
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIIE"

57 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHoBecue
CHWJI Ha pblyare
Prryaru B TexHuke, ObITY U IPUPOJIE.

58 JlabopaTtopHas pabora «lccnenoBanue 0.5
YCJIOBHI paBHOBECHSI pblyara

59 Pemrenue 3agad mo teMe «Y CIOBUS
PaBHOBECHSI pbIUaray
Koaddutment monesnoro neicTpust

60 MexaHusMma. Jlaboparopnas pabota 0.5
«M3mepenne K11/ HakIOHHOM MIOCKOCTH»

61 Pemrenne 3agau mo teme "Pabora,

MottHoctb, KIT/1"




Mexanndeckas sHeprus. Kunernueckas u

62 IIOTECHIIMAJIbHAS SHEPT U !
63 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCnepuMEHTaIbHOE ONPEICTICHUE
64 U3MEHEHUS KHHETUUECKON U MOTESHIINAIbHON 1 1
SHEPrUU MIPU CKATBIBAHUHU TEJA 110
HAKJIOHHOM IIOCKOCTH"
65 KontpomnbHas pabora o teme «Pabora u 1
MOILHOCTb. DHEPIHsD)
66 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
teMe "MexaHuueckoe BHxeHue"
PesepHblil ypok. Pabota ¢ TekcTamu 1o
67 teMe "JlaBineHue TBEPABIX TeN, KUAKOCTEN U 1
ra3oB"
68 PezepHblil ypok. Pabota ¢ TekcTamu mo 1
teme "Pabota. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX OIBITHBIC
MIOATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJICKYJI

Mogenu TBEpIOTO, )KUAKOTO U
ra3o00pa3HOro COCTOSTHUI BeIllecTBa

OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H
ra3000pa3HOro COCTOSIHUI BeLeCTBa Ha
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

KpI/ICTaHHI/I‘leCKI/IC 151 aMOp(I)HBIe TCJ1a

CMaunBaHue U KalmnJUIAPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

TennoBoe pacmmpeHue u cxaTue

Temnepatypa. CBs3b TEMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YACTHI]

Buytpennss sneprusi. Cnocodbl H3MEHEHUs
BHYTPEHHEHN YHEPTUU

10

11

Buasl Tennonepenaun

VYpoxk-koHpepenuus "[IpakTnyeckoe
HCII0JIb30BaHUE TETJIOBBIX CBOMCTB BEIIECTB
Y MaTepUasoB B IIEAX dHeprocoepexenus"

12

KomnuectBo TEeIioThl. Y aenbHas




TCIIJIIOEMKOCTD

13

14

VYpaBHEHHE TEIIIOBOTO OanaHca.
TernooOMeH U TEIIIOBOE paBHOBECHE

JlaGopaTtopHas padora "HcciaenoBanue

SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOJTHOM Y ropstueit BoAbI"

15

Pacuer xonuuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO
IJIs1 Harp€BaHus TCJia U BBIACIIICMOTI'O UM
IIpHU OXJIAXKIACHHUU

16

17

18

Jlaboparopuas pabota "Onpenencaue
paTOpHasi p P
yIEIbHOM TEIJIOEMKOCTH BemecTBa"

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa
CropaHusl
[InaBnenue u oTBepIeBaHUE

KpUCTAJUNINYCCKUX TCII. Y aenpHas TemioTa
IIJIaBJICHUA

19

20

21

22

JIabGoparopnas padora "Onpenenenne
paTopHas p P
YIENbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

ITapooGpa3zoBaHue U KOHACHCALMSL.
Ucnapenue

Kunenue. Y nenpHas tennora
napooOpazoBaHMsI U KOHICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
aTMOC(EepHOTO JAABICHUS

Bnaxxnocts Bo3znyxa. JlabopaTopnast pabota
"OnpeneneHne OTHOCUTENbHOM BIaXKHOCTH
BO3ayXxa"

23

Pemenue 3amau Ha onpeeneHne BIaKHOCTH




BO3yXa

[TpuHIKIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO
cropaHus

)5 KIIJI TermoBoro aurarens. TemnaoBeie
JIBUTATEJIH U 3alllUTa OKpYsKarolel cpebl

26 3aKOoH COXpaHEHUs U MPEBPAIICHHS YHEPTUU
B TEIUIOBBIX Ipolieccax
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe

27 "TennoBsie sBieHus. MI3MeHeHne
arperaTHbBIX COCTOSIHHI BeriecTna"
Kontponbnas padota nmo teme "TermmoBbie

28 siBJIeHUs. MI3MeHeHne arperaTHbIx COCTOSHUM
Bemecrna"

79 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B

30 Ypok-uccrnenoBanue "IaeKTpU3aIMS TEI
MHIYKIMEH U IPpU CONPUKOCHOBEHUH"

3l B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 aneKkTpuyeckoro nosst. [puanmn
CYNEPIIO3UINH JIEKTPUUECKHUX MOJIeH

13 Hocurenu snextpuueckux 3apsioB.
DOneMeHTapHbIN 3apsa. CTpoeHue aToma

14 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH
COXPaHEHUS ANEKTPUUYECKOTrO 3apsia

35 Pemrenue 3a1ad Ha IpUMEHEHUE CBOMCTB




QJICKTPHUYCCKUX 3apsa10B

DIJIEKTPUYECKUH TOK, YCIOBUS €0

36 cymiectBoBaHus. McTouHuku
AIEKTPUUYECKOTO TOKA

37 JleficTBUA AIIEKTPUYECKOrO TOKA
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
JADTICKTPUKH"

39 DNEeKTPUYECKHUI TOK B METAJLJIaX, KUIKOCTAX
U Tazax

40 DneKkTpruyecKas Lielb U €€ COCTaBHbIE YaCTH

41 Cuna toxka. JlabopaTopHas pabora
"U3mepenue u perympoBaHre CHUIIbI TOKA" 0.5
DneKkTpuyeckoe HanpsbkeHue. BonbTmerp.

42 Jlaboparophast pabota "U3mepenne u 0.5
peryiaupoBaHue HanpsHKeHUs "

43 ConpoTuBieHre MPOBOAHUKA. Y A€IBHOE
CONPOTHUBIICHUE BEILIECTBA
Jlaboparopnast pabota "3aBUCHMOCTH

44 AIEKTPUIECKOTO COMPOTUBIICHUS
MIPOBOJHHKA OT €T0 JJTUHBI, TIOIIATN !
MONEPEYHOr0 CeYeHus1 U MaTepuana”

45 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSDKCHHUS.
3akon OMa 1t yJacTKa 1enu
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCUMOCTH CHJIbI TOKA, HAYLIETO Yepe3 !

PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”




47

IlocnenoBaTenbpHOE B napajjicJIbHOC
COCAUHCHUA ITPOBOIHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUHN ITPU
MOCJIEI0BATEIIbHOM COSIMHCHUH JIBYX
pe3uctopoB"

49

50

JlaGopatopnas pabora "IIpoBepka npaBuia
AJI CUJIBbI TOKA IPH MapaljICJIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3aKOHA Owma
AJI pa3JIndHOro COCAMHCHUA ITPOBOJHUKOB

51

PaGoTa 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA.
3akoH /[xoyins-JleHna

52

53

54

Jlaboparopnast pabota "Onpenenenue
paboThl U MOIITHOCTH AJIEKTPUYECKOTO TOKa"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIEKTpUUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnexkTpudeckue 3apsAapl. 3apsHKCHHBIE Tela
" uXx B3auMmoaercTBus. IlocToOSHHBIN
AIEKTPUYECKUN TOK"

55

KonTponbhas pabota no teme
"DnexkTpudeckue 3apsaapl. 3apsHKEHHbIE Tea
U UX B3aumoaeucTBus. I1ocTosHHBII
AIEKTPUYECKUN TOK"

56

IlocTosTHHBIC MAarHUTEI, KX B3aNMOJICHCTBHE

57

VYpok-uccnenosanue "M3yduenue nonaei




HOCTOSTHHBIX MAarHuToB"

58

59

MaruutHOe 1ojie. MarHuTHoeE I1oj1€e 3eMIIH U
€ro 3HadeHue IId )KU3HU Ha 3eMIe
OnbIT OpcTeaa. MarautHoe nose

SJICKTPHUYCCKOI'0 TOKa MarauTHoOE 110J1e
KaTyHliKHu ¢ TOKOM

60

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
Jlaboparopuas padota "H3ydenue necTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

61

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aieKTpoBUraTeseil B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl AeKTpoaBUraTesns”

62

63

64

OneiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
naaykuuu. [Ipasumno Jlenna

Dnektporerepatop. CriocoOb! MoTyYeHHS
ANEKTPUUYECKON SHEPTUHU. DNEKTPOCTAHIIUU
Ha BO300HOB/IIEMBIX NCTOYHUKAX OHECPIrun

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
"DEeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme
"DNeKTpruYeCcKre U MarHUTHHIE SIBJICHUS"

66

67

PesepBHbIit ypok. Paborta ¢ TekcTamu 1o
teme "TemnoBsie siBIEeHUS "

PesepBHblit ypok. Paborta ¢ Tekctamu 1o
teMe "[locTOsHHBIHI 2neKTpUUecKnii TOK"

68

PeseprubIit ypok. Paborta ¢ Tekctamu mo




TeMe "MarautHele SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4yeHust

Mexanunueckoe aBrKeHrne. MarepuaiibHas
TOYKA

Cucrema orcuera. OTHOCHTEIIFHOCTE
MCXaHHUYCCKOI'O ABHKCHHU A

PaBHOMEpPHOE IPAMOIIMHEWMHOE JBUKEHUE

HepaBHOMepHOG HpHMOHHHeﬁHOC JBHXKXCHHUC.

Cpez[H;m U MI'HOBCHHAasA CKOPOCTb

IIpssMONMHENHOE PAaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHHUE

CxopocThb MPSMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JABMXeHUs. ['padux
CKOPOCTH

JlaGopaTtopHast pabota "Onpeznenenue
YCKOPEHUS TeJIa IPH PaBHOYCKOPEHHOM
JBM>KEHWH 110 HAKJIOHHOM MI0CKOCTH"

CB060,Z[HOC naaCHuc TCI. OmnpiTel [Nanmunes

PaBHOMEpHOE BMKEHUE 110 OKPYKHOCTH.
[Tepuon n wactora obpamenus. Jluneinas u
YIJIOBast CKOPOCTH

10
11

LleHTpOCTpEeMHTENBHOE YCKOPEHHE

IIepssiit 3akoH HproToHa. BekTop cuibl

12

Bropoii 3akon HerotoHa.
PaBHopelicTByOIIAs cria




13

Tpertunit 3akon Hetotona. Cyrnepno3unus Cui

Pemrenne 3a1a4 Ha IPUMEHCHUEC 3aKOHOB

14 Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuiia ynpyroctu»

17 JlaGopaTtopHas pabora «OnpeneneHue
JKECTKOCTHU MPYKUHBD)

18 Cuna tpeHus

19 Pemenue 3agau no reme «Cuiia TpeHUS

20 JlabopaTtopHast pabora "Onpeznenenue
Kod(duIMeHTa TPEHHUs CKOJIbXKEeHUS"

)1 Pemenue 3anay no teme "3akons! HproToHA.
Cwua ynpyroctu. Cuna TpeHus"”

” Cuita TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
VYpoxk-koHpepenuus "JIBuxeHue Tea BOKPYyT

23 rpaBUTalMOHHOTO IeHTpa (ComHeyHas
cuctema). ['amaktuku"

4 Pemenne 3amaa no teme "Cuiia TSKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"

)5 [TepBast kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecue MaTepraIbHOW TOUYKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TeJIA € 3aKPEIUIEHHONU OCBIO
BpauieHus. MomeHt cuiibl. LieHTp Tskectu

7 PaBHOBecHe MaTepuanbHOM TOUKH.

AoOcomoTHO TBEpIOE Teno. PaBHOBecHe




TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu

Pemenue 3agad mo reme "MOMEHT CHIIBL.

28
Hentp TsixecTn"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHN4YeCcKOe IBUKECHUE.
Bsaumoneiictue tea"
KonTponbhas pabota no Teme

30 "MexaHn4yecKOe ABUKEHUE.
Bsaumonetiictue Tea"
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

31 COXpaHEHHUs UMITYyJIbCa. YIIPYroe U
HEYNPYyroe B3auMOJICHCTBUE

0 Pemenue 3agau mo teme "3akoH coOXpaHEHUS
ummyibca"

1 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOIIIHOCTb

35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue

36 paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JBUKEHUU TeJIa TI0 TOPU30HTAIILHON
MTOBEPXHOCTH»

37 Cas3b sHepruu u padoTsl. [loTeHnmanbHas
SHEPrUs

13 Kunernueckas sueprus. Teopema o

KMHETUYECKON YHEPTUHN




39

3aKkoH COXPAHCHUS SHCPIUU B MCXAaHUKCE

JlaboparopHnas pabota «M3yueHue 3akoHa

40 COXpaHEHUS SHEPTUI

A1 KonebatenbHoe ABHKEHUE U €TO
XapaKTePUCTUKU

4 3aryxatomue Konebanus. BeiHyX1eHHbIC
Kosiebanus1. Pesonanc

43 Marematuueckuil ¥ NpyKUHHBIN MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTD MIEPUOIA

44 KoJIe0aHU# OT )KECTKOCTH MPY>KUHBI U MacChI
rpy3a»

45 [IpeBparienue 3HEprun NP MEXaHUUECKUX
KoJIe0aHusAX
JlaboparopHas pabota «Onpenenenue

46 4acTOTHI U NIEpH0/a KojaeOaHu Npy>KMHHOTO
MasITHUKa»
JlaGopatopHas pabota «IIpoBepka

47 HE3aBHCHUMOCTH IMepHo/ia KolebaHuii rpysa,
MO/ABEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannyeckue BoaHbI. CBOMCTBa

48 MexaHu4ecKux BoJH. [IponoiabHbIe 1
MONEPEYHBIE BOJIHBI

49 VYpoxk-koH(pepennus "MexaHNYeCKue BOJTHBI
B TBEPAOM Telie. CeHCMUYECKHE BOTHBI"

50 3ByK. PacripocTpaneHnue u 0TpakeHUe 3ByKa

51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BbICOTa TOHA.




AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepeHus "YIIbTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"3akoHbI coXpaHeHUs. MexaHuyeckue
Kosie0aHusl U BOJHBI"

55

KoHnTpomapHas padora o Teme "3aKoHbI
coxpaHeHus. Mexanndyeckue KoueGaHus u
BOJIHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBolicTBa QJICKTPOMAarduTHBIX BOJIH

58

VYpok-koHpepenius "llxana
SJICKTPOMArdMuTHBIX BOJIH. Ucnonp3oBanne
3JIEKTPOMAarHUTHBIX BOJIH 11 COTOBOM
cBsA3H"

59

VYpok-uccnenosanue "M3ydeHue cBONCTB
SJICKTPOMArdMTHBIX BOJIH C TOMOIIBIO
MoOmIIbHOTO TenedoHa"

60

61

Pemenne 3a1a4 Ha ONpeCaACIICHUE YaCTOTEI U
JIJINHBI SHGKTpOMaFHI/ITHOﬁ BOJIHBI

DJNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BonHOBBIE CBOCTBA CBETA

62

Hcrounnku ceera. [IpsamonuneitHoe
pacnpocTpaHeHue cBeTa. 3atmMeHus ConHua u
JlyHb1

63

3aKOH OTpa)keHHs CBeTa. 3epkaia. Pemenue
3aJa4 Ha IPUMEHEHHUE 3aKOHA OTPasKeHUs




CBCTa

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

64
cBeTa
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcnonb3oBanue NOJIHOTO BHYTPEHHETO
OTpPaXKeHUSI B ONTHYECKUX CBETOBOAAX
JlabopaTtopnast pabora "HcciaenoBanue

66 3aBUCHUMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHule "BO3IyX-
crekyio""

Ypok-koH(pepenmus "Hcnonb3oBanne

67 IIOJIHOTO BHYTPEHHETO OTPaXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 Jlunzel. OnTUyeckas cuiia JIMH3bI

69 [TocTpoenne n300pa>keHU B IMH3AX
JlaGopaTtopHast pabota "Onpezaenenue

70 (OKYCHOTO PaCCTOSIHHS M ONITUYECKON CHIIBI
cobuparomiei TuH3bI"

71 VYpok-koHdpeperuus "OnTuueckue JMH30BbIE
npuOops!"

72 I'ma3 kak onrtuueckas cucrema. 3peHue

7 VYpok-koHpepennus "lepextsl 3penus. Kak
COXpaHUTh 3peHue"”

Paznoxenue 6enoro cBera B cieKTp. OMBITHI

74 Herotona. CnoxeHue CrieKTpajIbHbIX LBETOB.
Hucnepcus ceera

75 JlaGopatopHas padota "OnbITH IO

PA3JI0KCHUTIO Oecnoro ceera B CIICKTp U




BOCTIPUATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIIOJICHUY Yepe3 IBETOBbIC (PHIIBTPHI"

VYpok-npaktukym "BoaHOBBIE CBOMCTBA

76 CBeTa: AHcIepcus, HHTeppepeHns U
mudpakius"

77 OmnsiThl Peszepdopaa u muianerapHas MoJiesb
aToMa

78 IToctynatel bopa. Monens atroma bopa

79 Henyckanue v noromeHue cBeTa aTOMOM.
KBanTsI. JInHEHUYaThIE CIEKTPBI

20 VYpok-npaktukym "HaGmroieHue cieKTpoB
UCITyCKaHus"

81 PagmnoakTuBHOCTE 1 €€ BUIBI

22 Crpoenune atoMHoOro siapa. Hyknonnas
MOJEIIb

83 PanuoaxTuBHbIe IpeBpatieHus. M3o0Tomnsl

%4 Pemenue 3amau o teme: "PagmnoakTrBHEBIE
npeBpanieHus "

85 Ilepuon nomypacnana

26 VYpok-koHpepenius "PaguoakTiuBHbIE
W3JIy4eHUs B IPUPOJE, MEUIIMHE, TEXHUKE"

%7 SAnepHble peakiuu. 3aKOHbI COXpPaHEHUS
3apsAI0BOTO U MAaCCOBOT'O YHCEI

28 OHeprus cBA3M aTOMHBIX s1ep. CBsA3b MacChl
Y DHEPTUH

89 Pemenue 3amgau no treme "Anepueie peakuyuun'

90 Peakuuu cunTe3a u eneHus saep.




Wcrounuku sHepruu ConHua v 3BE311

91

92

93

94

Ypok-koHbepenius "SAnepHas s3HEpreTUKA.
JleficTBHs paguOaKTUBHBIX U3Ty4YECHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DNEeKTPOMarHuTHOE MOJIE.
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SBJICHUS"

KonTponbhas pabota no Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJleKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe
pabotsl 1o kypcy "B3aumoneiictsue Ten"

95

[ToBTOpenue, 06061meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TEMC
"TemnnoBsie mporecch"”

96

97

98

[ToBrOopenue, o6o0mmenue. Perenne
pacyeTHBIX U KAYeCTBEHHBIX 3a/1a4 110 TeME
"KII/I TerutoBbIx ABUrarenei"

[ToBTropenue, 06001eHue. Perenne
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10 TEMe
"KIIJ] anexkrpoycTtaHoBOK"

[ToBTOpenue, o606menue. JlabopatopHbie
paboTsl 1o Kypcy "CBeToBbIe sIBIEHUS"

99

[ToBTOpenue, o6obmenue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"




[ToBTopenue, 0600menue. Padora ¢

100 1
Tekctamu 1o Teme "Konebanus 1 BOIHbL"

101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA"
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siiepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka (B 2 yactax), 8 kinacce/ ['eanenmreiin JI1.O., bynmatosa A.A., Kopaunnes
N.H., Komikuna A.B.; mox penakmueii Opiora B.A., O01iecTBO ¢ orpaHuYeHHOM
orBeTcTBeHHOCTHIO « BUHOM. JlabopaTopus 3HaHMi»; AKIIMOHEPHOE OOLIECTBO
«3narensctBo «IIpocBemieHue

» dmsuka (B 2 vactsax), 9 knacce/ ['eanenmreiin J1.3., Bynartosa A. A.,
Kopuunses 1U.H., Komkuna A.B.; non pegakuueit Opiosa B.A., OGuiecTBo ¢
orpaHuueHHON 0TBETCTBEHHOCThIO « BMHOM. JlaGopatopus 3HaHUID;
AxkrmmonepHoe o6miectBo «M3aarensctBo «lIpocBemenne»

» dusuka, 8 kinacce/ I'pauér A.B., [Toroxes B.A., Bumnsakosa E.A., O6miecTBo ¢
OTrpaHUYEHHON O0TBETCTBEHHOCThIO M3aaTenbckuil neHTp « BEHTAHA-I'PA®y;
AxrmmmonepHoe o6miectBo «M3aarenscrBo «lIpocBenenne»

» dusuka, 8 knacc/ 'pomos C.B., Ponuna H.A., benara B.B. u npyrue; noa
penakuueit [Tane6paruena FO.A., AkunonepHoe o61ectBo «3aaTenscTBo
«IIpocBemenue»

» dusuka, 8 knacc/ Ilepeimkua A.B., OGIIecTBO ¢ OTpaHMYCHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obiecto «3naTenscTBO
«IIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun A.B., OG11eCcTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «M31aTehCTBO «DK3aMEH

» dusuka, 9 knacc/ I'pomos C.B., Ponuna H.A., benara B.B. u npyrue; noa



penakiueit [Tanebparuera FO.A., AkunonepHoe o61iecTBo «3narenbeTBo

«IIpoceemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://myschool.edu.ru/






