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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.

Copepkanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (HOpPMUpPOBAHKE
€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
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboUeit MporpaMMBbl IO y4eOHOMY MTPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUHYIO0 KapTUHY MHpa, MPeroCTaBiseT Hanboyee siCHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

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

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHbIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



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

IpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHS KaK pe3yjIbTaTa H3yueHHUsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON JCATEILHOCTH, CBI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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 pabOThl ¢ MH(pOPMAIEN (PU3MUECKOTO COIAEPKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKON 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 Hezelnto), B 9 kinacce — 99 vacoB (3 yaca B HENEIIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpeIaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

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

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

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCcKUX SIBJICHHUN C TOMOIIbIO MOJIEIEH.

Jlemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO IpUoopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmkenne uactui BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3anMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



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. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu 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
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cuil. CHiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.
HabGntonenue siBeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. HaOmroneHue n3aMeHeHUs! CKOPOCTH MTPH B3aUMOJICHCTBUM TET.
5
6.

1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHUA Opycka WM IIapuKa I0
HAKJIOHHOU INIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPYXHUHBI OT TPUIIOKEHHOU CUJIBI.

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



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlicHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJE€HUsI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTH OT riayOunbl. ['mapocratmyeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOT0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua nqaBneHuUs KUAKOCTHIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOMN B JKUIKOCTh
YacTHU TeJla U OT IVIOTHOCTHU KUJKOCTH.
5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€

o vk w N

N



npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.
Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10
TOPU30HTAJIbHON IOBEPXHOCTH.

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

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOU TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
TeIUIonepeaya U copeplieHre padoThl. Buasl Terionepenadn: TEMmIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENMN U 3aLATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
Habmto1eHue TemmoBoro pacmupeHust Te.

V3meHenne maBieHWs Ta3a NMpH U3MEHEHHH O0BhEMa M HArPEBaHWM WU
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypPhI.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMH CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl PH TUIABJICHUH.
. Moznenu TennoBbIX IBUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCThH [IaBJICHHUS BO3QyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH OHHEpPrud Tejla B pe3yJibTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

Hccnenoanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.



Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonericTBue
3apsOKEHHBIX Tel. 3akoH KysoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYNEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMDIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpudeckasg nenb. Cuina  TOKa.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIecTBA. 3akoH Oma
JuIs ydacTka uend. [locnegoBaTenbHOe U NapajieIbHOE COEIMHEHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JieKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosne. MarautHoe mosne 3eMIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJI€ AJIEKTPUUECKOro Toka. IIpuMeHeHne aneKTpoMarHuToB
B TEXHHUKE. J[eMICTBME MATHUTHOTO MOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. Vcmosip30BaHME  3JEKTPOABUraTeieidl B TEXHUYECKHX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABneHne anekTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOXKHOCTH pa3/IeJIeHMsI TOJIFOCOB MArHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTyKUIUU.

OmneiTer apanes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u kW

10.
11.

12.

13.

OmnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TEN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnepoBanne JEUCTBUS JJIEKTPUYECKOrO TMOJISI HA MPOBOJAHUKU U
JIUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1IETH MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUJIbI TOKa.

N3MepeHnue u peryaupoBaHue HANPsIKECHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JJHWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MPU TOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue KII/I narpeBarens.



14. MccnenoBanrne MarHUTHOTO B3aUMOJICHMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3y4eHnue MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPU UX 00beJUHEHUN
Y Pa3JICIICHNH.

16. MccnenoBanue OEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHUCTBUS
KaTyIIKH C TOKOM M MAarHUTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIKE.

18. M3yueHue neCTBUSI MATHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTesbHOM yCTaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS W HANPABICHHUS HMHAYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABHKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cynepro3uLUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
nanenus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue martepuanbHOM TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
uMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tperust. CBs3b dHEpruu U padbotel. [loTeHnnanbHast SHEPrusl Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Jlemoncmpayuu.

1.

o u k~ow

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€Ta.

CpaBHEHHME NyTeW W TPAcKTOPUM IBMIKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

HabmroieHue MexaHn4ecKuXx sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MeHeHne Beca Tesa IMpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP ABUKEHUH TEJIA MO IEVCTBUEM
IPY’KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIIETO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHKSHHUS
IapuKa 1o HaKJIOHHOU ITIOCKOCTH.

Omnpenenenrue yCKOpPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTHI CHIIbI TPEHUS MTPU PABHOMEPHOM ABM)KEHUU Tella 110
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YIPYTOCTH MpU  MNOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpaHEHUSA JHEPIUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4acToTa, aMIUIUTya. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxaronme — kosieOaHus.  BbIHyXkAeHHble — KoJjieOaHus.  Pe3onaHc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenue koneGaHWil Ted TOJA JEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnrogenue BIHYKIAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte paoomul u onvimol.

1. OmpenenieHWe YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmnbITBI, JAECMOHCTPUPYIOIIUME  3aBUCUMOCTh  TNEpHojJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO TafCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  ToJie.  DJIeKTpoOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Paszgen 11. CBeToBbI€ AABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBerta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToarapaTra, MUKpOCKONa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

W X N R W E

[Tpuntun aevicTBus doToanmapara, MUKPOCKOTIA M TEIECKOTIA.
10. Mopenp riasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.



1. HccnegoBaHue 3aBUCMMOCTHM yTila OTPAKEHHUS CBETOBOTO Jiyya OT YIUIA
naJeHUsl.

2. M3yudeHue xapakTEpUCTHK U300paKE€HUs MPEAMETA B IUIOCKOM 3€pKae.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHHS] CBETOBOTO Jy4ya OT yrIja
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIION.

4. TlomydeHne n300pakeHHI C MOMOIBIO COOUPAIOLIEH JTHUH3BI.
Omnpenenenne (GOKYCHOTO pacCTOSIHUS M ONTHYECKON CHJIBI COOMparonien
JIVH3BL.

6. OIBITBI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. ONBITBI O BOCHPUSTHIO LIBETA NPEAMETOB MPU UX HAOIIOACHUU uepe3
L[BETOBbIE (DUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHne u MoromeHne cBera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmopens aromHoro sAnpa. Msoromsl. PannoakTuBHBIE
npespauieHus. llepuon nonypacnaga aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsJOBOTO M MAacCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX HW3JIyYEHUW HA IKHUBBIE
OpTraHU3MBlI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4YE€HUS U TIOTJIOLICHHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uziydeHus IpUPOAHBIX MUHEPAIOB U TPOJAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnropeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccienoBanne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

I[HoBTOpHUTEIBLHO-00001IAOINMH MOAYIb.



[ToBTOpHUTENHEHO--00001IAOLINIT MOy IPEIHA3HAYEH JIJIs1 CUCTEMAaTHU3allun
¥ 00001IeHHS TPEIMETHOTO COIEP>KAHUS U OTIBITA JESATEIIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakKe Uil MOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMEHY MO (U3MKEe JJIsi 00y4aroluXcsi, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy n3ydeHUn JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCS JOCTHKEHUE MPEAMETHBIX U
METaINpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUYECKHE
ABJICHUS, NPUMEHSS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaausyercs 3a
CU€T TOTrO0, YTO OOYUAIOUIUECS BBIMTOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

HAa OCHOBE IOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHATH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI 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
pE3yIbTaTOB.

B pesynbrare uzyueHnus UMK Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  3MOLHUOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOpMUPOBAHHOCTH HaBbIKa pe(IICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCJIE U (PU3NUECKUX 3HAHUH;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JlacTU OKpY’KaloIIeW cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JIaCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JEHCTBUII C YYETOM BIIMSIHUA Ha OKPYKAIOLIYIO Cpendy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3yUYEHUU (PU3NUECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pElIeHHs, BbBIOOp Hauboiee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OMbIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

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

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METOJbl, THCTPYMEHTBI U 3alpPOChl MIPH TIOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHDOpMaAIMl W WUTIOCTPUPOBATH peIIaeMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJIEHUIO U KOOPJIUHUPYSI CBOU ACUCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHUs] (PU3NUECKON 3a1aul WK
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyAalluy U IIpeuIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(¢u3NYecKoro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBWKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (Aud@dy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JABIKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, JACUCTBUE CHUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIHMSIHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEI U (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSs CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tesa, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bu3nYECKUil CMBICI UCTIONb3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PU3UYECKUE SBICHHS, TPOIIECCHl M CBOMCTBA TEII, B TOM YHUCIIC
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoJIOKEHUE (TUOTE3Y ), pa3inyaTh U UHTEPIPETUPOBATH MTOTYUYECHHbBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeN: (HOPMYITHUPOBATH TPOBEPSIEMbIE MPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pPYAOBaHUS, 3aMUCHIBATH X0/
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBINOJIHATh MPSIMBIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacCChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYILETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHsSI OT Beca Teja, KauyecTBa 0OpabOTKH MOBEPXHOCTEH Ten H
HE3aBUCHUMOCTH CHUJIbl TPEHHS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€Ja, OT TJIYOWHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHMA
MJIaBaHUsl TeJl, YCIOBUN pPAaBHOBECHs pblyara u OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHONM 3aBHCHUMOCTH (U3MYECKUX BEIUYUH B BUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKWBAIONIAS CHJIA, JACHCTByIOIIass Ha TOTPY>KEHHOE B
KUIKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd MNPEII0KEHHON WHCTPYKIUHU: TMPHU BBITOJIHEHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

cOOJII0/1aTh MPpaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe C 1abopaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN TIpecc,
MaHOMETP, BBICOTOMED, MOPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (DU3UYECKUX SIBJICHUHN U HEOOXOUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM 1711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHMSI 3I0POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOILLIEN CPEIE;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCTIOJTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COAepKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiageTb NpuU€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YyucIie myOJInyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TP STOM TPAaMOTHO HCIOJB30BaTh W3yUCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CIICIUTh 3a BBIMOJHEHMEM IUIaHa JCUCTBHUM, aJeKBAaTHO OIICHMBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHU:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBON JIBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAWUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JIECHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MUECKUX  SIBIICHUNW B
OKpYXalolleM MHpe, B TOM uuciie (U3NYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd mor0CcoB, pOJIb MATHUTHOTO TTOJIS 11 )KM3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/ady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3HUECKHUE SBICHUS, UCTIOJIb3YSI
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJbHAs TEIJIOEMKOCTh BEIECTBA, VyJAClbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
YAEIbHOE CONPOTUBIICHUE BEILIECTBA, pA00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKAa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBAaTh (PUIUUYECKUN CMBICH
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
IPYTMMHM BEJIMYMHAMH, CTPOUTh TI'padUKM H3YUYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBIECHUA U MPOIECCHI,
WCIIOJIB3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUS SJHEPTUH, IIPU TOM JAaBaTh CIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
1IaroB C ONOpod Ha 1—2 W3y4YEeHHBIX CBOWMCTBA (PUBMYECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiateh pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/ladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO PpELIUTh MpPU MOMOUIH
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TN (KanWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3yJbTaTh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IIJJAHUPOBATh MCCIIEOBAHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHUS (PU3NUYECKUX BEIMYMH (yJeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM Ha MX ONUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, DSIJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBax (DPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIIbHbIE
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3andas
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH 1711 obecriedeHrst 0€30MacHOCTH TIpH OOpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICTIATH HH(DOPMAIIHIO, KOTOpAst SBISICTCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HEJTOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHITIOJHEHUH YUCOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPY PU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIameTh mpUEMaMH KOHCIICKTUPOBAHHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHusl, B TOM YUCJIE IYOIMYIHO MPEACTABIISTE PE3yIbTaThl MPOSKTHOM
VTN MCCTIE0BATEIIbCKOM ACATENHPHOCTH, IIPU ATOM TPAMOTHO UCTIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM amnmaparT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTaIIUECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
MPOIECCOB paclpeAesaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjacTuueckas), TPEHUE, IEHTPOCTPEMHUTEIbLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, ITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaldbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TOIJIOLIECHUs, alibda-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHHE, CBOOOIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEHMHOE pacIpOCTPAaHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB JKUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PAJHMOAKTUBHOE H3IyUYECHHE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€N M (PU3MUYECKUE SIBIICHUS, UCTIONb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUsi, BEC Tela, HMIYJbC TeJld, HWMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHBI, KHHETHYECKast SHEPTHUSI, IOJIHASI MEXaHUUECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUS Cpelbl), MpHU OINHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IpaUKM N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a41 (OIUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a7jauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTH MepuoAa KoJeOaHUW MPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOMCTB HM300pakeHUsi MpeaMera B coOuparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
00Opy10BaHUs, OMUCHIBATh X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPSMBIX U3MEPEHUM, ONpeesis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHHU TIpU
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yTIja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus1): IUIAHUPOBATh MCCIEOBAHUE, CaMOCTOSITENIBHO COOUpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTHU
bU3MYeCKUX BEIWYHH B BHUAC TaONHII U TPaPUKOB, N1€JIaTh BBIBOIBI 110
pe3ylibTaTaM HCCIEA0BAHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOpPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHU MaTeMaTH4ecKOoro W MPYKMHHOTO MAaSsTHUKOB, ONTHYECKAs
cwia coOuparolmei JHUH3bI, PaJUOAKTUBHBIN  (OH): IUJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIEaysl TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUYEHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
000py10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIbHBIX TPUOOPOB U TEXHOJOTUUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTH Mpu oOpaIreHuu ¢ mpudbopamu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 37I0POBBS M COOTIOICHHS HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HUUECKOTO COJICpKaHUS B
HNuTtepHeTe, caMoCTOSTENHHO (DOPMYIHUPYSI TOUCKOBBIN 3ampOC, HAXOIUTh
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJyYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHKOB;



UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEpaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB
DJIEeKTPOHHBIE
HaumenoBanue Peanuzanuu
Ne (uudgposbie)
pa3jejioB U TeEM Kontpoabubie IIpakTuueckue BOCIIMTATEIBLHOI'0
n/n Bcero o0pa3oBaTejibHbIE
NMPoOrpaMmblI paGoThI padoThI NMOTEHIUAJIA YPOKA
pecypcbl (BuabI 1 popMbI
AesITeJIbHOCTH)
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
®usuka - HayKa o bubnnorexka HOK - Oecena o nmpaBuIIax
11 2 0 0
IIpupoae https://m.eds00.ru/7f416194 MOBEIEHUA U TEXHUKE
12 @ 2 0 2 bubmmorexa LOK Sﬁiiﬁiﬁféﬁi )
. W3UYECKUE BETUYNHBI
https://m.edso0.ru/7f416194
- Oecesia 0 BAXKHOCTHU
u3ydeHus PU3UKHU AJIs
KUZHENIESITCIIbHOCTH
YyeJoBeKa
EcrecTBeHHOHAay4YHBII bubnmnoreka [JOK
13 Y 2 0 1 »

MCTOJ ITO3HAHUA

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

- Oecena o mpaBuiIax
MOBE/ICHUS U TEXHUKE
6e30macHOCTH IpU
BBITTOJTHCHUH
1a00paTOpHBIX PaboT



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

Wroro mo paszneny 6

Paspnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BelleCcTBa

- OpraHu3anus
paboTHI B Iape
rpynmnax

- TPYNIIOBOM MPOEKT
«Bkiag Bojor:kaH B
pa3BUTHE aBUALIMU U
KOCMOHABTHKH

- opraHu3anus
My OJIMYHBIX
BBICTYIUICHUU
yyaIuxcs

2.1 Crpoenue BeriecTna 1 0

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

JIBrxeHue u
2.2 B3aMMOJIECTBUE YACTHI] 2 0
BEIIIECTBA

53 ArperaTHble COCTOSIHUS

BE€IICCTBA

bubmmoteka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

- Oecenia o mpaBUIIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH Ha
ypoKax (pU3UKH

- Oecema 0 Ba)KHOCTH
u3ydeHus PU3UKU A5
KNU3HCACATCIIBHOCTHU
YyeJI0BEKA

- Oecena o mpaBuIax
HOBEJICHUS U TEXHHUKE



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

Hroro no pazneny 5

0e30macHOCTH IpU
BBITTOJHEHUH
nabopaTopHBIX paboT

- OpraHu3anusl
paboThI B ape u
rpymmnax

- TPYIIIOBOX MTPOEKT
«Bxran Bonorkas B
pa3BUTHE aBUALIMU U
KOCMOHABTHKMN

- OpraHusanus
My OJIMYHBIX
BBICTYIUICHUU
y4aluxcs

Pa3nen 3. /IBu:xkeHue u B3aumMo/ieiicTBUE TeJl

31 Mexann4deckoe 3 bu6nuoreka [IOK

' JBHKEHUE https://m.edsoo.ru/7f416194
3.9 Wuepmus, macca, 5 bu6mmoreka [IOK

' IJIOTHOCTD https://m.edso00.ru/7f416194
3.3 Cuia. Bunsr cun 14 bubmorexa HOK

https://m.edsoo0.ru/7f416194

- Oecena o mpaBuiIax
MOBE/ICHUS U TEXHUKE
0e30macHOCTH IpU
BBITTOJTHCHUH
1a00paTOpHBIX PaboT



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

- OpraHu3anus
paboTHI B Iape
rpynmnax

- becena o
Oe3ormacHoi
KU3HEAEATEIBHOCTH
yeaoBeKa

- becena 00
3JIEMEHTAX MPaBUI
JIOPOKHOTO ABUKECHUS
Ha YPOKE
«MexaHnueckoe
JIBKEHHEY

- UHTEJUIEKTyallbHas
urpa «Cuinsl B
IPUPOJE»

- Oecena
«ODKOJIOTHYECKHE
po0JIEMBI OT
HCIIOJIb30BaHMS
IIECYaHO-COJISTHOM
cMecu /17151 00pBOBbI ¢
TOJIOJIEOMY)

- OpraHu3aIus
My OITUYHBIX
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Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKUIKOC

Hasnenue. Ilepenaua

22

Tel M ra3oB

41 JIaBJICHUS TBEPABIMU 3 0 bu6nmoreka [IOK
' TeJaMU, )KUIKOCTAMHU U https://m.edsoo.ru/7f416194
rasamu
bubnnoreka IIOK
4.2
Hlanetie xHAKOCTH > 0 https://m.eds00.ru/7f416194
bubmuorexa [IOK
4, A
3 TMOC(epHOC AaBICHHE 6 0 https://m.edso00.ru/7f416194
JleticTBue )KI/I,[[Kf)CTI/I u BuGmorexa LIOK
4.4 ra3a Ha Iorpy>k€HHO€ B 7 1

HUX TCJIO0

https://m.edsoo0.ru/7f416194

BBICTYIUICHUU
y4aIuxcs

- Oecena o mpaBHIax
HOBEJICHUS U TEXHHUKE
0€30macHOCTH TpU
BBINIOJIHCHUH
nabopaTopHBIX paboT

- OpraHu3anus
paboThI B mape u
rpymnmnax

- OpraHu3aIus
MPOEKTHOM pabOTHhI
«ATtmocdepHoe
JABJICHUE» B TPYIINax

- OpraHusanus
My OJIMYHBIX
BBICTYIUICHUU
y4aluxcs

- becema o
Oe3ormacHo



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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KHN3HCOACATCIbHOCTH
YECJIOBCKAa

- HHTEJUIEKTyaJIbHas
urpa «/laBienue B
JKABOU IIPUPOJEN

Paznea 5. PaGora n MoHOCTDH. JHEprus

5.1 Pa6oTa ¥ MOLIHOCTh 3 bubmmorexa [IOK
| . https://m.edso0.ru/7f416194
bubnnoreka [JOK
2 IT
5 PO M ° https://m.edso0.ru/7f416194
5.3 MexaHuuecKasi SHEprus 4 bu6muorexa [IOK

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

- Oecena o mpaBHIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH TIPpU
BBITIOJTHCHUH
J1a00paTOPHBIX pabOT

- OpraHu3anus
paboThI B mape u
rpymnmnax

- becema o
0e30macHOM
KNU3HCACATCIIBHOCTHU
yeoBeKa

- ceTeBoe
UCCIIeIOBaHHE
«DHepreTuvecKue



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

3aTpaThl
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PesepBHoe Bpems 2
OBIIEE KOJIMYECTB
- © 68 14

YACOB 110 [TPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue P Peanmzanun
Ne (undposbre) BOCIIMUTATEJIbHOTO
/i pa3zie/ioB H TeEM B Kontpoabnbie IIpakTnyeckue ofpazoBaTETbHbIE
cero
pecypeel (BuABI U GopMBI
J1esITeJIbHOCTH)
Pazgea 1. TermioBble iBJICHUSA
11 CtpoeHue u cBoiicTBa 7 0 0 bubnmnorexka HOK - Oecena o mpaBmIIax
' BEIIECTBA https://m.edso00.ru/7f4181ce TMOBCICHHS M TCXHHUKC
0€301acHOCTH Ha
ypoKax pu3MKu
- Oecema 0 Ba)KHOCTH
u3ydeHus pusuku amns
KU3ZHEICSTEIIbHOCTH
YyeJnoBeKa
bubnmnoreka [JOK
1.2 TeruoBele mpoLeccel 21 1 5 httos://m.ed 1 /
ttps://m.edsoo.ru/7f4181ce | . gprapusanus

paboTHI B ape u
rpymnie

- opraHu3anus
IPOEKTHOM paboTHI



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

- TUCKYCCHSI
«DKO0JIOTUYECKHUE
pOOJIeMBI, CBSI3aHHBIC
C 3arpsi3HEHHEM
aTMocQepbD»

- YPOK-KOH(DepeHIUs
«IIpobGrembl
UCIIOJIb30BaHUS
TETUTOBBIX
IBUTATEICH)

- OpraHu3anus
1y OJIMYHBIX
BBICTYIICHUN
y4daumxcs

- UHTCJUICKTYyaJIbHAA
urpa «TennoBrie
SIBJICHUA»

Wroro mo pazneny 28

Paspea 2. DuiekTpu4yecKkne M MATHUTHBIC SIBJICHHSA

DIIEKTpUYECKHE 3apsIbl.

2.1 3apsKeHHbIE Tella U UX 7
B3aNMOJICHCTBHE
ITocTostHHBIN

2.2 21

BHCKTpI/I‘{CCKI/Iﬁ TOK

2.3 MaruauTHsle IBIEHU 6

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

- Oecena o mpaBUIIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH NPU
BBITIOJTHEHUH
1a00paTOPHBIX paboT



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

24

SHCKTPOMB.FHI/ITH as
HHIAYKOUA

bu6nuoreka [IOK
https://m.edsoo0.ru/7f4181ce

- Oecena o
0€e3011aCHOM
oOparieHuu ¢
IIEKTPUYECKUM TOKOM
IIPY UCIIOJIb30BAHUH
OBITOBBIX
AIIETPONIPUOOPOB

- OpraHu3anus
paboThI B ape u
rpyImme

- OpraHu3anus
IIPOEKTHOM pabOThI

- OpraHmsanus
1y OJIMYHBIX
BBICTYILICHUN
YYaIUXCS

- UHTEJJIEKTyallbHas
urpa «NeKTpHUIECTBO
BOKPYT Hac»

- Oecena o mpaBUIIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH NPU
BBITIOJTHEHUH
1a00paTOPHBIX paboT



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

- Oecena o
0€e3011aCHOM
oOparieHuu ¢
IIEKTPUYECKUM TOKOM
MIPH UCTIOJIb30BAHUHU
OBITOBBIX
JIEKTPONIPUOOPOB

- OpraHu3anus
paboThI B ape u
rpyImme

- OpraHu3anus
IPOEKTHO-
MICCIIEI0BATEIbCKOM
paboThI B rpynmnax

- OpraHu3anus
MyOJIUYHBIX
BBICTYIUICHUN
ydammxcs

- IUCKYCCHSI
«3HayeHue
MarHUTHOTO OIS IS
TUIAHETHI 3eMIIS




Hroro no pazneny

Pe3epBHOE Bpems

38

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14




9 KUIIACC

Ne
n/n

Pa3zgen 1. Mexann4yeckue siBJIeH

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaunuyecTBO 4acosB

Bcero
padoThI

us

KonTposabHubie

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Peanu3zanuu
BOCIIMTATEJILHOI0
NMOTEHIHAJIA YPOKA
(BuabI U GopMBI
JAesITeJIbHOCTH)

11

Mexanudeckoe
NBIDKEHHUE U CIIOCOOBI
€ro OnucaHus

10 1

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4ab

1.2

1.3

BzaumoaerictBue Tei

3aKOHBI COXPAHEHMS

20 1

10 1

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4ab

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

- Oecena o mpaBuiIax
TIOBE/ICHHSI U TEXHUKE
0€30I1aCHOCTH Ha
ypokax (hu3uKu u npu
BBITTOJTHEHUH
1a00paTOpHBIX PaboOT

- OpraHu3anus
paboThI B mape u
rpymmax

-OpraHu3anus
HUCCIIEIOBATEILCKON
paboTsl

- Oecema o
Oe3omacHoi
JKU3HENEATEILHOCTH
yeaoBeKa
«IKOIOTrHYECKHE
IOCJIEICTBUS



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

YCCIICJIOBAHHUS
KOCMHYECKOT'O
IPOCTPAHCTBA

- Oecenma 00
DJIEMEHTaX MPaBUII
JIOPOKHOTO JIBHIKCHUS
Ha YpOKe
«MexaHnueckoe
IBYOKCHUE

- TPYNIIOBOX ITPOEKT
«MexaHuKa B
npodeccum

- UHTEJJIEKTyaIbHas
Urpa «3aKoHbI
Hsrotonay»

Hroro no pazneny

40

Paszgea 2. Mexannueckune KoJe0aHUA M BOJTHBI

2.1

2.2

Mexannueckue
KOJIeOaHus

MexaHn4ecKre BOJIHBI.

3ByK

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

- Oecena o mpaBuIax
TIOBEJICHUS U TEXHHUKE
0€30MacCHOCTH Ha
ypoKkax (QU3UKU U IpU
BBITIOJTHEHUH
1a00paTOPHBIX paboT



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

Uroro no pazaeny 15

Paznen 3. DjieKTpOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

- opraHu3anus
paboTHI B mape u
rpymnmnax

- OpraHu3anus
HACCIEN0BAaTEIbCKON
paboTsl

- 6ecena «IllymoBbie
3arpsI3HECHUS

DNeKTpOMarHuTHOE
31 roJje u 5 0 bubmmoteka [IOK
' ANIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Wroro mo pazneny 6

Pa3zgen 4. CBeToBbI€ IBJICHUSA

41 3aKOHBI 6 0
pactipoCcTpaHeHUs CBETa

4.9 JIMH3BI ¥ oNTUYECKHE 5 1
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

43 Pasnoxxenue Oenoro 3 0

CBETa B CIIEKTP

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

- Oecena o mpaBUIIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH NPU
BBITIOJTHEHUH
1a00paTOPHBIX paboT

- becema «CBeT —
HCTOYHHK XA3HU HA
3emiie»n



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

- opraHu3anus
MyOJIMYHBIX
BBICTYIUICHUN
ydanmxcs

- opranuzanus paboThl
B Iapax

Uroro no pazueny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
Hcnyckanue u BuGmorexa LIOK - Oecena o mpaBuiIax
51 MOIJIOLIIEHUE CBETA 4 _ MIOBEJECHUSI U TEXHUKE
ATOMOM https://m.eds00.ru/7f41a4a6  gesomacHocTH Ha
ypoKkax (pU3UKU U Tpu
£ 5 CTpoeHHe aTOMHOTO 5 bubmmorexa LHOK BBITIOTHEHHH
anpa https:/m.edsoo.ru/7f41a4a6 = nagoparopusix paGor
- opraHu3anus
paboThI B ape u
rpymnmnax
53 P S — 7 bubnmoreka [JOK - OpraHu3anus
' HCPHBIE peakt https://m.edsoo.ru/7f41a4a6 HPOEKTHOH u
HCCIIEIOBATEILCKON
paboTbI
-OpraHu3anus

MyOJIUYHBIX



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

Hroro no pazneny

17

BBICTYIICHUN
ydamuxcs

- IUCKYCCHS
«ITpobnemsr
6e301acHoro
UCIIOJIb30BaHUS
ATOMHOM DHEPrUn»

Pasnea 6. [loBTopuTtenbHO-00001IaI0IM I MOYJIb

IToBTOpEHUE U
000011IeHHE COEPIKaHMS
Kypca ¢pu3uku 3a 7-9
KJIacc

6.1

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

99

27

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4ab



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue

padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®usnka — HayKa 0 IPUPOJE.
SIBnennsa npuponsl. dusndeckue
SBJICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

JlaGopaTtopHnast pabota
"OnpeneneHue MeHbl JeICHUS
npubopa u usmepeHue o0bEMa
JKUJKOCTU U TBEpAOTO Tena"

Metoapl HAyYHOTO TTO3HAHMUS.
Onucanne PU3NIECKuX SBICHUM C
MMOMOUIBIO MOJAENEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "M3mepenne
TEMIEPATypPbI IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JlaTYMKa TeMITepaTyphl"

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
[IapuKa, MymeHHOTO
TOPU3OHTAIILHO, TEM OOJIBIIIE, YEM
OoJtpIrie BhICOTa IMycKka"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIINE JIUCKPETHOE

bubnunorexa LIOK

-
CTpOEHUE BellecTBa. [IBrxkeHue https://m.edsoo.ru/ff09fe0a
YaCcTHI] BELIECTBA
JlaGoparopHag pabora
8 "On Ie) enI;HHe pasMe 0B MQJIBIX TEI buGnuorexa [IOK
pest I,), P https://m.edsoo.ru/ff0a013e
METOJIOM PSJIOB
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOIIOAEHUIO TEINIOBOIO
pacIIpEHUS Ta30B)»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTtostHu# Boibl. O000IICHHE 11O bubnuorexa [JOK
paszzaeny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEICHHSI O CTPOCHHH BEILIECTBAY
Mexannueckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmmoteka IIOK
13 Ckopocrts. E CKOpOC
KOPOCTD. EAUHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTt ¥ BpeMEHN ABMKEHUA bubnmorexa LOK
y p a https://m.edsoo.ru/ff0a0ae4
15 Wunepuus. Macca — mepa bu6muoreka [JOK
VHEPTHOCTHU TeJl https://m.edsoo.ru/ff0a0c10
but6mmorekxa [IOK
16 ITnotHOC elIecTBa.
JIOTHOCTE BEMICCTR https://m.edsoo.ru/ff0a0fee
17 Pacuer Maccel 1 00bEMA TEJIA IO €TO

IIJIOTHOCTHU



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaboparopHas paboTa

18 «OmnpeneneHre MIOTHOCTH TBEPAOTO
Tenay
19 Pemienue 3anau 1o reme bubnuorexa [JOK
"ITimoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuiia Kak XapaKTepUCTHKA
20 B3auMoaercTBuA Teil. Cuita
ynpyrocti. 3akoH ['yka
JlaboparopHas pabota «3yuenue
91 3aBUCHUMOCTH PACTSKCHHS
(medopmariun) Npy>KUHBI OT
MPHIIOKEHHOM CHIIBDY
29 [[IBnenue Tarotenus. Cuia
TSOKECTH
CBs13b MEXKTy CHJIOW TSKECTH U
. bubmuoreka [IOK
23 Maccoit tena. Bec Tena. Pemenne
" " https://m.edso0.ru/ff0a1778
3a7a4 1o teMe "Cuia THKeCTH
Cuna TsDKeCTH Ha IPYTHX TUIaHeTax.
24 dusnyeckre XapaKTepUCTUKA bubmorexa LIOK
P P https://m.edsoo.ru/ff0a1502
IUIAHET
bubnunorexa LIOK
25 Usmepenne cui. JIluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
26 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHII,
. . bubmuoreka [{OK
27 HAIPABJICHHBIX TI0 OJTHOM MPSMOM.

PaBHOEliCTBYIOIIIAs CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAs CHIT"

29

30

31

Cuna tpenus u e€ Buapl. TpeHue B
IIPUPOJE U TEXHUKE

JlaGopaTtopHnas pabora «M3yuenue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa CONPUKACAIOIIIXCS
MTOBEPXHOCTEID

Pemrenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bub6nmoreka IIOK
https://m.edsoo.ru/ff0alb9c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

32

Pemenne 3amag mo Temam: «Bec
tenay, «I'padhuueckoe n3o0pakeHue
cuy, «CHUiteDy»,
«PaBHOAEUCTBYIOIIAS CUI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

33

KonTposabHnas pabora o Temam:
«MexaHndecKkoe IBIKEHIEY,
«Macca, IIoTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHne CU,
«CHIIBI»

34

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUSA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6

35

36

JlaBnenue ra3a. 3aBUCUMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

Ilepenaua naBieHust TBEPABIMU
TEJIaMU, JKUJIKOCTSIMH U ra3aMH.
3akon ITackans

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUJIKOCTH U rase,

37 BBI3BAaHHOE JICHCTBUEM CHJIBI buomorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
38 Pemenue 3anau 1o teme «Jlapinenue bubnuorexa [JOK
B )KMIKOCTH U rase. 3akou Ilackaimsy» https://m.edsoo.ru/ff0a2826
bub6nmoreka IIOK
39 Coobmatompecs cocy et https://m.edsoo.ru/ff0a2970
bubnuoreka [{OK
40 r i
HAPABIIMACCIHH Hpece https://m.edsoo.ru/ff0a3136
41 Manomertpsl. [lopuiaeBoi
JKMAKOCTHBIN Hacoc
42 ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnnorexa [JOK
CyILIECTBOBaHUs https://m.edsoo.ru/ff0a2b5a
43 Bec Bo3nyxa. ATmMochepHoe bubmuoreka [JOK
JIaBJIeHHE https://m.edsoo.ru/ff0a2b5a
44 Hsmepenue armocdepHoro bubnmnorexa [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
45 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MODpst
46 Bapomertp-anepouns. AtmochepHoe bu6muoreka [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3agay mo reme "
ATtMocdepHoe naBieHue"
JlelicTBHE )KUJIKOCTH U Ta3a Ha
bubnunorexa LIOK
48 MOTPYKEHHOE B HUX TEJO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

JlaboparopHas paboTa
«OnpeneneHre BhITAIKUBAIONICH

bubnunorexa LIOK

49 CHUJIbI, ICCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUKOCTB)
JlaboparopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca
50 Teja B BOJIE OT 00BEMA buGnuorexa [IOK
5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh YaCTU
Tela»
bubnunoreka LIOK
>1 Hnaparne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyupoBanue apeomMeTpa uiu
52 KOHCTPYHUPOBAHUE JIOJKHU U
omnpezaeneHue eé
rpy30n01bEMHOCTH "
Pemenue 3agad mo reMam:
53 «IlnaBanue cynos. bubmmnoreka HOK
Bosznyxomnasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
KonTponbhas pabota no teme
54 «JlaBeHne TBepbIX TE,
JKUJKOCTEH U Ta30B»
but6mmoreka [IOK
% Mexanieckas padota https://m.edsoo.ru/ff0a3f82
56 Mounocts. EAUHUIIBEI MOIHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM TpH
HoanLéMe 110 JiecTHule"

58

59

60

IIpocTsie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha ppruare

Peruaru B TeXHHKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHi
PaBHOBECHS phIUara

Pemenue 3amau o teme «Y CIIOBUA
PaBHOBECHS pblyara

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT noneznoro neicTBust
MexaHusma. JlaboparopHas pabora
«M3mepenne KII/] HaknoHHOM
IUIOCKOCTH

0.5

62

Pemenne 3amau nmo teme "PaborTa,
MortHocTh, KIT/"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4c48

63

64

MexaHnueckast PHEpTHsl.
Kunernueckast u noreHuanbHas
SHEprus

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPEIETICHHUE
WU3MEHEHHUs] KHHETUYECKOW 1
NOTEHLUAIBHON PHEPTUH ITPU
CKaTbhIBaHUM T€Ja 10 HAKJIOHHOM
IJIOCKOCTH"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KontponbHast pabora o Teme

66 1 0
«PaboTa 1 MOIITHOCTh. DHEPTHUS»
Pese il ypok. Pabota ¢
67 Texcf:;zlig I;eMe "Mej;aHqucxoe 1 0 bubmmorexa LIOK
" https://m.edsoo.ru/ff0a4ee6
JIBIDKCHHE
PesepBHbIii ypok. PaGora ¢
68 TekcTaMmu 1o Teme "JlaBieHue 1 0 bubmorexa [JOK
. . " https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEJ, KUJIKOCTEH U Ta30B
OBLIEE KOJIMYECTBO YACOB I10 68 14

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JI:;-H Tewa ypoxa Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I:)l:;z?;fenbnue
padoThI padoThI pecypeni

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 0 0 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1 0 0
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 0 0 bubmmorexa [IOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHUH BeIIeCTBa HAa OCHOBE 1 0 0
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 0 0 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 0 0 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

but6mmoreka [IOK

7 TennoBoe paclIMpeHne U CxKaTUe 1 0 0 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS 1 0 0

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHas paboTa

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [IOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3ayxa. JJabopaTopHast
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kysnona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HalpsKEHHE.

42 Bonbt™mertp. JIabopaTopHas pabora 05 bubmmnoreka HOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, U €ro uepes3 pe3ucTop, oT bubmorexa LIOK
> Y pe3 P p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX pE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOr0 TOKA. 3aKOH bubnmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpuUecKue 3apsbl.
55 3apsHKeHHBIE TEla U UX buGnuorexa [IOK
p N . https://m.edsoo.ru/ff0abea8
B3auMoOAeHUCcTBUA. [10CTOSTHHBII
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICHCTBUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsautHoe none. MaroHuTHoe I10j1e
bubnmorexa LIOK
58 3eMIIM U ero 3HaueHue I JKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOro TOKka MaruuTHoe bubnmorexa HOK
p https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKU C TOKOM
[IpumeHeHue PEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3yueHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOIBUTATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DIEKTPUUECKONH
63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DJIeKTPUUECKHUE U 1
MarHUTHBIC SIBJICHHS"

KonrponbHas pabora no reme

65 "DIeKTpUUECKE U MAarHUTHBIE 1 bubmorexa LOK
p” https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHslit ypok. Pabora ¢
66 TeKkcTaMu 110 TeMe "TeroBrie 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS

PesepsHslil ypok. Pabota ¢
bubmmoreka IIOK

67 "TT 7| 1
TEKCTAMH IO TeME "L I0CTOAHHBIH https://m.edsoo.ru/ff0acdc6

3IIEKTPUYECKUM TOK"

PesepBHsiit ypok. Paborta ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fd[:;:EHHH :)Ig[()l)al;(())ll::feﬂbﬂble
padoThI padoThI pecypen

1 MexaHu4yeckoe TBUKECHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUS. 1
I'paduk cxopoctu
JlaGopatopHnas pabora

7 "OnpeneneHue yCKOpEHUs Tesa Ipu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocTu"”

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnnorexka [JOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriaosas

CKOPOCTH
10 LleHTpOCTpEeMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akoH HproToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubmumoreka [IOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyniepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
3ak0HOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ngs?;;?:;saogﬁlllfmaecﬂ
16 Pemenue 3amaa mo reme «Cuna
YOPYTOCTH
JlabopaTopuas T
17 <<OHpI:32I1[e(J)II€)!H?/Ie I))ITS(S)TI?OCTI/I bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpeiis https://m.edsog ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bubmuorexa [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabota
20 "OHpFC)I[eJ'IEHI/Ie ioaq)(pnuneHTa bubmmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHHUS
Pemrenue 3amay mo reme "3aKOHBI Butmmorexa LOK
21 Herorona. Cuina ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

bubmuorexa [JOK

22 TATOTEHUA. Y CKOpEeHUE CBOOOIHOTO
P A https://m.edsoo.ru/ff0af044
naJeHUs
VYpoxk-koHpepenuus "/IBrkeHue et
23 BOKPYT TPaBUTAL[MOHHOTO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenue 3amau mo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
. P https://m.edsoo.ru/ff0af5ts
TATOTCHUS

o5 [IepBas kocMuyeckas CKOpOCTb. bubnuorexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepraIbHOW TOYKHU.

26 AGCOIIOTHO TBEPAOE TETO. bubnuorexa [JOK
PaBHOBecue TBEpAOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LeHnTp TspKecTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe

29 1o Teme "MexaHn4yeckoe ABUKEHUE bubmmorexa [OK

. | A ' https://m.edsoo.ru/ffob0408
BsaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4ecKoe IBIKECHIE bubmmorexa [TOK
. | ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten
Nmnynsc Tena. UMmynbsce Cuitsl.
31 3aK0H COXpaHEHHUs UMITYJIbCa. bubnmnoreka [JOK

VYmpyroe u Heynpyroe
B3aHlMOJIECIICTBUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannyeckasi paboTa u MOITHOCTh https://m.edsoo.ru/F0b0agA
35 PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGoparopHnas pabota
36 «Omnpenenenue padOThl CUITbI TPEHUS
IIPY PAaBHOMEPHOM JIBI)KEHUU Tela
10 TOPU3OHTAIIBHOM MOBEPXHOCTU»
37 CBs13b SHEpTUH U pabOTHI.
[ToTenuuansHas sHEpTUs
Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 Jlaboparopnast pabora «M3yuenue bubnuoteka [JOK
3aKOHA COXPAHECHUS YHEPTrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE IBMIKEHHE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.
42 BrinyxaeHHbIC KOTeOaHus!. bubnnorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTryecKkuil ¥ py>KUHHBIA

MasiTHHUKH



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MAacChl Ipy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUIX

JlaGopaTopHas pabora
«OrmpeneneHue 4acToThl U epHoIa
KoJIe0aHUi TIPY>KHHHOTO MAasITHHKA

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaH it
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BoJH. [IponoabHbIe U
MONEPEYHbIE BOJIHbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

VYpok-koudepeHnius "YIpTpa3ByK u
nH(ppa3ByK B MPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

>4 O TeM "3aKOHbI COXpAHCHIL. https://m.edsoo.ru/ff0b25f0
Mexanudeckue KojaeOaHus U BOJIHBI"

KonrponsHas pabora o Teme

55 "3aKOHBI COXPaHEHUS.
Mexanuueckue Koyie0aHus ¥ BOJTHBI"

56 DIEeKTPOMarHuTHOE IoJIe. bubnnoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana

58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH IS COTOBOI CBA3H"

Ypok-uccnenosanue "N3yuenue

59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C ngﬁ;&fgggﬁ; Ob2che
MOMONIBI0 MOOHMILHOTO Tenedona" " '

Pemrenue 3a1au Ha onpeneneHue

60 YaCTOTHI U JJIMHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.

61 Ckopoctb cBeTa. BonmHoBbIE bubnuorexa LIOK
CBONCTEA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUS bubmmorexa [TOK
Conmra 1 Jlyms: https://m.edso00.ru/ff0b3658
3aKoH OTpa)K€HUs CBETa. 3epKaja.

63 Pemenwe 3a1a4 Ha IpUMEHEHHE bubnnorexa LIOK

3aKOHa OTpaXKCHUA CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenominenue cBera. 3aKoH

bubmuoreka [JOK

o4 MpETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTPAKCHUE
65 cBeta. Mcnoap30BaHue MOJIHOTO bubnuorexa [JOK
BHYTPEHHEIr0 OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMIJICHUS] CBETOBOTO JIy4a OT
yrJia MajJieHusl Ha TPaHuIIe "BO3TyX-
cTexno""
Ypok-koHbepeHIus
"Hcnonp30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3B"
bu6nmoreka [JOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI httos://m.edsoo.ru/ffob3f2c
. bubnuoteka [JOK
69 [TocTpoeHne N300paKeHMH B TIMH3AX httos://m.edsoo.ru/ffOb44da
JlabopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubnuorexa [JOK
pPacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoien THH3bI"
71 Ypok-koupepenius "OnTuyeckue bubnmoreka [JOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 ['ma3 kak ontudeckas cuctemMa. bubmuorexa [JOK

3penue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koHpepenrus "leexTo

73
3penus. Kak coxpanuthb 3peHue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.

74 OnbiTel HetoToHa. Croxkenne bubnuorexa [JOK
CIEKTpaJbHbIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
Jlaboparopnas padota "OnbIThI 11O
Pa3IoKEeHUI0 OEJIOro CBETa B CHEKTP

75 Y BOCHPUATHUIO [IBETA MPEIMETOB IIPU bubmmorexa [JOK

P B bed P https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJICHUH Yepe3 1BETOBbIE
¢bubTper”
Ypok-npaktukyM "BonHOoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u nuppaxuus”

77 OmnsiTel Pesepdopaa u rmianerapuas bubnmnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynarter bopa. Monens aroma
bopa
Hcnyckanue v noriomeHue cBera

79 aromoM. KBaHTbl. JInHeiuateie bubmmorexa [JOK

' ' https://m.edsoo.ru/ffoc144c
CHICKTPBI

80 Ypoxk-nipaktukym "Habmonenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK

g a https://m.edso0.ru/ff0c1672

82 Crtpoenue aTOMHOTO sifipa. bubnuorexa [JOK

HYKJ'IOHHaSI MOACIb

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE IpEBpaALICHUS.

bubmuoreka [JOK

83 N3otomnbl https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bubmuorexa [JOK

84 " " ;

PaanoaktuBHBIE TPEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmnana
Ypok-koH(pepeHIus

86 "PpaﬂI/IoaKqu)/IBIz{He U3ITy4eHUS B buGnnorexa LIOK

| https://m.edso0.ru/ff0c2126
MpUpoJie, MEAULIMHE, TEXHUKE
SAnepHbie peakyu. 3aKOHbBI
87 COXIfaHeHEﬂ 3apsI0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEI

88 DHeprus CBA3U aTOMHBIX SIAEP. bubnnoreka [JOK
CBsI3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amnau mo teme "SnepHeie
peakuun"

90 Peakiuu cunTe3a u neneHus saep. bu6nmoreka [JOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "Aneprnas

91 sHepreTuka. JlencTeus
PaINOAKTUBHBIX M3TyUYEeHUN Ha
YKUBBIEC OpraHU3MbI"

[ToaroroBka Kk KOHTPOIBHOU paboTe

92 110 TeMe "DIIEKTPOMAarHUTHOE MOJIE. bubnuoreka [IOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

03 KonTponbHas pabota mo Teme

"DIeKTPOMarHUTHOE TOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBienus"

[ToBTOpenue, o6o0mIeHNE.

bu6mmoreka [IOK

4 1 1
3 iIaGopaTop IjHe P a6OTBj HOKYPEY https://m.edsoo.ru/ff0c245a
BzaumoneiicTeue Tea

[ToBTOpenue, o6o0menue. Pemenue

95 aCUETHBIX U KAUYECTBEHHBIX 3a/1a4 1 bubmmorexa [IOK
P " fl https://m.edso0.ru/ff0c2572
1o Teme "TerioBbie MpoLEeCcChl
[ToBTOpenue, o6o0meHue. Pemenue

96 pAaCUYETHBIX U KaUECTBEHHBIX 3a/1a4 1 bubnuorexa [JOK
o teme "KII/] TermoBbix https://m.edsoo.ru/ff0c2a22
nsuraresiaeii"
[ToBTOpenue, obo0meHue. Pemenue

97 ACYETHBIX U KaUEeCTBEHHBIX 3aa4 1 bubmmorexa [TOK
p a https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycraHoBOK"
[ToBTOpEeHue, 060061IEHNE.

98 JIaGopaTtopHBIe PaOOTEI IO KypC 1 1 bubmmorexa LHOK
" PATOPHbIC P | ypey https://m.edsoo.ru/ff0c2¢52

CBETOBEIE IBJICHUS

[ToBTOpenue, o6o6menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmnorexa [IOK

" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
OBHIEE KOJIMYECTBO HACOB I10 99 97

I[TPOTPAMME
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