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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMMBbl 10 y4eOHOMY TIPEeIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYydYalomUXCS K HAydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN JCATEILHOCTH, CBI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JAeSTEILHOCTH, CBI3aHHBIMHU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qusnueckux BenuuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepenuii. MexxayHapoHasi cHCTeMa €IMHHULL.

Kak ¢usuka u jApyrbue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apiieHus. Onucanue GU3NUecKux SBJICHUH ¢ TOMOUIbIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO pUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIblle BhICOTA
IIyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYeCKnX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHMSIX WM UX  ATOMHO-MOJIEKYJIIPHBIM  CTPOEHHUEM.
Oco0eHHOCTHArPETaTHBIXCOCTOSTHUMBOIBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHepuuu. 3aKOH HMHEpUHMHU. B3auMoaeicTBHE Tell KAk NpPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tell. Cuiia ynpyrocTd M 3aKoH
I'yka. 3Mepenue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonelcTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

1

2

3

4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.

6. Cno)xeHue CuJi, HallpaBJIEHHBIX 110 OJHON IPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o

HAKJIOHHOM IIJIOCKOCTH.



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KHIKOCTH OT TIyOuHBbI. ['mapocraTuyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3QylHOW o6osouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOU JKUIKOCTH.

8. YcioBME IIJIaBaHMsS TEJI: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIOINIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJKOCTH, OT MacChl Teja.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUIAKOCTH, OT OOBEMA TMOTPYKEHHOW B
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.
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5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKocTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUUANIbHAs JHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.
4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.
8 KIIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPHUH CTPOECHUSA
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEW HHEPTUU:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIONEpEAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |emIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUA OT aTMOC(HEpPHOro
JTaBJICHHUS.

BrnaxHocTts BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

Habmtoienue siBJIeHUN CMaYMBaHMSI U KaMJUIPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBiIeHUs Ta3a NpU WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIiieHUN paOOThl BHSITHUMHU CHJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
Terionepeaayn U padboThl BHEUTHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIb/A.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaraHuTHOE noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiie.
Oneir  Opcrepa. MaraurHoe moJje 3JIEKTPUYECKOro Toka. lIpumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKCHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N kA WwWwN e



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

25.

["a30BbIi1 pa3psin.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaupoBaHUe HAMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TaAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

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

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3ydyeHne MarHuTHOTO TIOJS TOCTOSIHHBIX ~MAarHUTOB MPU  HX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeNCTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBIL IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHWE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnii 3akon HerotoHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyabsca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBIKCHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NPU PAaBHOYCKOPEHHOM JBIKCHUH T10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAa4YaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexanunyeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxaromnme — kojeOaHus.  BeIHyXAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicOTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HaoOmronenue koinebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBolCTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEeUBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

W X N R WwN e

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTPaX€HUs CBETOBOrO Jydya OT yria
naJIeHus.



2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrnenoBanne 3aBUCHUMOCTH yTJIA MPEJIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyueHue U300pakeHU C TOMOIIBIO COOUPAIOIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JINH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgenb aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron nomxypacmnana aTOMHBIX SEP.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apSAJOBOTO WU MAaCCOBOrO YMCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku 3aeprun CosHIla U 3BE3I.

SAnepnas sHepretvka. J(eWCTBUS paauOaKTHUBHBIX HW3JIIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAIOB M IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIUU YaCTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYJIb TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBII MpEaMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHASATPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIIEIOBAHUSA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep IaHHOIO pasjelia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4HbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIUMM Ha OCHOBE 3aKOHA ITPEBPAILICHUS U COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMOTH4YECKOr0 BOCIMTAHUA:

e — MPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nuecKol HayKu;

e — IICHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSIM POCCHICKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCY>KJIE€HUN OOIIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuKy;

e — OCO3HAHHE BAKHOCTH MOPATBHO--3TUUYECKHX MPHUHITUIIOB B JCATEIHLHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUECKUX KadyeCcTB (PU3UYECKOW HAyKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOH II0003HATENBPHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSAX;

— c(opMupOBaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOEr0 INpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NpodecChid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTAallUd Ha TMPUMEHEHUE (PU3NYECKUX 3HAHWUN IS PEIICHHs 3a7a4d B
o0JacTl OKpy’Karolled cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelieHus;

8) aganTanum K M3MEHSIOMIUMCH YCJIOBHSM COUMAJBLHOW M NPHPOIAHOI
cpeabl:

— TNOTPEeOHOCTh BO B3aUMOJEWCTBUM IIPU BBIOJHEHUU HCCIECJOBAHUNA U
OPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
IPYTUX;

— TIOBBIIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
UJeH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUSAX;

— Oco3HaHue JAe(UIIUTOB COOCTBEHHBIX 3HAHWNW M KOMIICTEHTHOCTEH B 00J1aCTH
bu3uKy;



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6pCTeHI/II/I HOBBIX (1)I/ISI/I‘IGCKI/IX

3HAHUIM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTB21 )51
O9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (1)I/ISI/II-ICCKI/IX 3H&HPII>1;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbrare oCBOEHHMsS TporpamMMbl MO (pU3MKEe HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OyayT chopMUpPOBaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE I03HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpCaJbHble  Yy4eOHBIC  JCHCTBUS,  PETYJIATHBHBIC
yYHUBEpCaJIbHbIE Y4eOHBIC ICHCTBUSL.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NYECKUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJB30BAaHUEM JCTYKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKUX BAapUAHTOB PEIICHHs, BHIOOp Hamnbosee
MOXOJISIIIETO ¢ Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

WCITOJIB30BATh BOIPOCKHI KaK MCCIICOBATEIBCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECTIOXKHBIH
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOe HCCAeAOBaHNEe (U3HUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC CCIICIOBAHMUS UJIH SKCIICPUMCHTA,;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHblE METO/bI, MHCTPYMEHThI U 3alpOChl IIPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C YY4ETOM MPEMIOKEHHON ydeOHON
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, lrarpaMmmMmamMu, HTHOW rpauKoi 1 MX KOMOMHALKSAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WUJICW, HAIICJICHHBbIC HA PEIICHHE 3a/Jlaud U TMOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YJbTAThl BHIMOJIHEHHOTO (PU3HUECKOTO OIbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTIKEHHIO: paclpelessiTh pPOJu, OOCYXIaTh IMpOILEecChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpPABJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHns (PU3NIecKux 3HaHUi;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCJIEJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS]) Ppe3ysibTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NP pelIeHnH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HHPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjiacce mpeaMeTHBIC pe3ybTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHS:  (PU3NYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TpPaeKTOpHs, PaBHOJCHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OChIO
BpallieHus, Tepenada JaBiICHUS TBEPABIMUA TeEJIaMH, >KHUIKOCTAMH H
razamMyd, arMocdepHoe JaBlieHWEe, IUIABaHUE TeJ, MPEBpaIICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOe SBICHHUE;



pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPHUPOJIE:
IpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW M HEXKHBOU
MPUPOJIC, NEUCTBUE CUJIBlI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO J1aBJICHUS Ha >KMBOW OpraHu3M, IJIABaHHUE pPbIO, phluaru B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
busznyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JAECUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBJISITh PUYMHHO--CJICCTBEHHbIE CBS3H, CTPOUTh 0ObACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 [EWCTBHS, HCHOIB3YsS 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH POBEPSIEMOE
OpeanojoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBI PEe3yJbTaT, HAaXOJWUTh OIMMOKA B XOJE OIbITa, JeIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJTHATh MPSIMbIE U3MEPEHUs PACCTOSAHUSI, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUYHHBI OT
JIPYyrol ¢ HCMHOJb30BAHUEM TNPSMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeENO, KOAD(UIIMEHT IOJE3HOTO eHCTBUS
MPOCTBIX MEXAHU3MOB), CJEAys MPEIJIOKEHHON WHCTPYKIUU: TpU
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OmUcaHus (B TOM 4YHCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,



MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MHGPOPMALMIO O  IPHUMEPAX)
IPAKTUYECKOIO HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU 1) obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJEHUSI B OKPY’KaIOLLEH CpEIe;

OCYILECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW ¥ TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUHU YUYE€OHBIX 3a/laHUi Hay4YHO--TIONMYJISIPHYIO
auTepatypy  (QHU3MYECKOro - coAepXaHHs, CIPABOYHBIE MaTE€pHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
YHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
Wi y4eOHBIX HCCIEIOBaHWN, TPH HSTOM TPaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKAATH
BBICTYIUICHHUE MIPE3CHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacrnpeieniTh
OOS3aHHOCTH B TPYIINIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJa4aMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JCWCTBUIA, aJeKBATHO OIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHMKaTHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIb30BaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tela, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAXKHOCTh
BO3/lyXa, TEMIepaTypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTaJUIM3auus (OTBEpAEBaHUE), KHUIICHHE,



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
MO0 ONHCAHWIO WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
ABJICHHSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl KU3HU Ha
3emiie, MOJISIPHOE CHSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHMS, UCIOIB3YS
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAsl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CropaHusi TOIUIMBA, KO3((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
(GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH Tpapuku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOpUU
CTPOCHHS BEIIECTBA, MPUHLMUI CYNEPHO3ULMU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMS DHEpPruy, IPU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl M CBOMCTBA T, B TOM YHCIC U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUSL 3aJladyd 3alKCBhIBATh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1 PEIICHHUsS 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOJUMbIE i €€ pelIeHHs, NPOBOAUTH pacuéThl W CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ys ONHCAHHE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAKA
MPOBEICHUS UCCIEN0BAHUS, JIENIaTh BHIBOJIBL;

MPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
(bu3HYeCKUX CBOMCTB Tell (KaNWLISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHHH OT LBETAa H3Iy4aromieil (MOTJIONaroIei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
Iomaau €€ TIOBEPXHOCTH, JJIEKTPU3alMs TEI U B3aUMOJICUCTBHUE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yall3allsl MAarHUTHBIX TMOJIEM ITOCTOSHHBIX MArHUTOB, JIE€UCTBUS
MAarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHMTA,
CBOMCTBa DJEKTPOJABUTATENSI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MPOBEPSEMbIC MPEOIOKEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyZI0BaHUs, OTUCHIBATH X0 OTIBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIMOJIHATE ~ NPSIMBIE  W3MEPEHUST  TEMIEPATypbl, OTHOCUTEIILHOMN
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DM3MUECKUX BEJIIMYWH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MTOTPEIIHOCTH;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIpYyrol ¢  UCHOJb30BAaHUEM NPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEUYEHHMS U YJIEIBHOIO COIPOTUBIIEHUS BEIIECTBA ITPOBOJHNUKA, CUJIbI TOKA,
WIyLIEro 4Yepe3 MNPOBOAHUK, OT HANPSOKEHUS Ha NPOBOJHUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBHCHMOCTH B BUJE TaOMUI] W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECIOBAHUS,



MPOBOJUThL KOCBEHHBIE U3MepeHus (usndeckux BenuunH (yaelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIENysl MPEIJI0KEHHON MHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON HHEPTHH, SIECKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEITH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIC
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HU3MEPHUTEIHHBIC
npuOOpel TIO0 CXeMaM © CXEMaTHYHBIM PHUCYHKaM  (JKHUIKOCTHBIHA
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUUECKHX IIETIeH;
OPUBOAUTH  NPUMEPHl  (HAXOIUTh  HWHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaUK (U3HUECKOTO COJEpPKaHHUS B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;
MCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUIl HAyYHO--TIOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00006mas wHOOPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (DH3NUECKOTO
CONlepKaHWsl, B TOM 4YHCJIE MYyOJIMYHO TIPEACTABIATH PE3YIbTaTh
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/JIAaTh BBICTYIICHUE MPE3ECHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh TOHATHA: CHUCTEMa OTCYE€Ta, MATepHAIbHAs TOYKAa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO TEJa, pABHOBECHE, MEXAaHUYECKUE KOJEeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MCITyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SIBICHHUS B MPHUPOJE:
IPWINBBI U OTJUBBI, ABMKEHUE IIaHET COMTHEYHON CHCTEMBI, PEAKTHUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUecKoe AEWCTBHE BUIMMOIO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEPAJOB, JEWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (UZUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTOCTH, CUJIA TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKash SHEprus, IIOJIHAs MEXaHWU4ecKas >SHeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBl (PU3MYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIMI CYNEPHO3ULUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTHYECKHX ILIaroB ¢ ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbple 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/ayd 3allMChIBAaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PpEIIUTh NpPU MOMOUIH
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3UYECKUX SIBICHUNA WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO IPUOOPA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTH4YEeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yrua
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHUSI CKOJBKECHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



pa3nuuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCaHHUS (B TOM YHCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHMA ¥ HEoOXoauMmble (U3HUYSCKUC
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoIe JTMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpefie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TIOTIOJTHUTEIBHBIX NCTOYHHUKOB,;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATEIbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHSATUUHBIM amnmapar W3y4aeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne = HaummenoBanme
n/ pa3aesioB U TeM
n NMPOrpaMmblI

KoanuyecTBO 4acos

Bcer
0

KonTpoibu
ble padoThI

IIpakTHYeck
ue padoTsl

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

BocnurareabHbIi
MOTEHIHUA
(BuaBI/ popMBI
AesITeJIbHOCTH)

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPYIKAI0

1.1 ®dusuka - HayKa o
npupoze

duznueckue
1.2

BCJIMYNHBI

2

0

1ero Mupa
0

bubmuorexa [JOK
https://m.edso0.ru/7f416194
MockoBcKasi AJIEKTPOHHAS IIKOJIa
MBI https://school.mos.ru/

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
MockoBcKasi AJIeKTPOHHAs 1IKOJIa
MBI https://school.mos.ru/

YCTAHOBJICHHE
JIOBEPUTEIBbHBIX
OTHOUIEHUN MEXIY
YUUTEJIEM U €r0 yYeHUKaMH,
CIOCOOCTBYIOLINX
MIO3UTUBHOMY BOCHPHUSTHIO
y4yauiumucs TpeboBaHui U
IpOCKO yuuTens,
NPUBJICUYECHUIO UX BHUMAHUS
K 00CyX/1aeMoii Ha ypoke
UH(OPMaLINH, aKTUBU3ALUN
UX MO3HABaTEIbHON
JeSITeIbHOCTH

NO0YX/IeHUE IIIKOJIbHUKOB
co0JIro1aTh Ha YpOKe
OOIIENPUHATEIE HOPMBI
MOBEICHMSI, TTPaBHIIA
OOLIEHHSI CO CTApIIMMHU
(yuurensimu) u
CBEPCTHHKAMH
(IIKOTTPHUKAMH ), TIPHHIHITBI
y4eOHOM TUCIUILTUHBI U



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

CaMOOpraHu3aIHU

1.3

EcrectBeHHOHay4YH
BIH METOJT
HO3HAHUS

bu6nmoreka [IOK
https://m.edso0.ru/7f416194
MockoBcKasi 3JI€KTpOHHAs IIKOJIa
MDBII https://school.mos.ru/

MpUBJICYCHHE BHUMAHUS
IIKOJILHUKOB K
[EHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUH, OpraHU3alus X
paboThI ¢ moTyyaeMon Ha
YpOKE COLUaIbHO 3HAYUMOM
nHpopmanmen —
UHUIIUIPOBAHUE €€
o0OcyxIeHus,
BBICKA3bIBAHUS YIAIIUMUCS
CBOEro MHEHHSI TI0 €€
MOBOJTy, BEIPAOOTKH CBOEIO
K HE OTHOILICHUS

Hroro no paszneny

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

6

2.1

Crpoenue
BEIIEeCTBA

1

0

1

bubmmoteka [IOK
https://m.edsoo.ru/7f416194
MockoBcKasi AIeKTPOHHAs IIKOJIa
MBI https://school.mos.ru/

UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX
BO3MOYKHOCTEMN COJEPKAHUS
y4eOHOro MpeMeTa yepes
JIEMOHCTPAIIHIO JIETSIM
IPUMEPOB OTBETCTBEHHOTO,
IPaXXJJaHCKOTO TIOBEJICHUS,
HPOSIBJICHUS
YeJI0BEKOII00us 1
I00pOCepACIHOCTH, Yepe3
110100p COOTBETCTBYIOIIUX



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

TEKCTOB JIJIs UTCHUS, 3314

JUTSL peIIeHuUsI, TPOOJIEMHBIX
CUTYAIM# 11 00CYKIACHUS
B KJ1acce

2.2

2.3

JIBr>xeHue u
B3aUMOJICUCTBUE
YaCTHUIl BEIIECTBA

ArperatHble
COCTOSIHUS
BELIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
MockoBCKas 3JIEKTPOHHAs LIKOJIa
MDBIII https://school.mos.ru/

bu6nuoreka [IOK
https://m.edso0.ru/7f416194
MockoBcKas HJIEKTPOHHAS MIKOJIa
MBI https://school.mos.ru/

IPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX (HOpPM
paboThI ydauxcs:
MHTEIJICKTYaJIbHBIX UID,
CTUMYJIMPYIOIIHUX
II03HABATEIIbHYIO
MOTHBALIMIO IIKOJIbHUKOB;
JIUCKYCCUI, KOTOPBIE JAI0T
y4Yalumcsi BO3MOYKHOCTb
IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOI'O IUAJIOra;
IpyNIoBON paboThl WK
paboThI B apax, KOTOpbIE
ydaT IIKOJbHUKOB
KOMaHJHOH paboTe u
B3aNMOJICHCTBHIO C
JIPYTUMHU J€TbMU

BKJIIOUEHHE B YPOK UTPOBBIX
IIPOLEAYP, KOTOPBIE
IIOMOTaI0T MOJJIEPKATh
MOTHBAIHIO JEeTEH K
MOJTYYECHUIO 3HAHMUIA,
HaJa)XKUBaHUIO IIO3UTHBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B Kjacce,



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

MOMOTAIOT YCTAaHOBIICHUIO
T0OpoKenaTeIbHON
aTMocdepsl BO BpeMsl ypoKa

Hroro no pazneny

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

5

3.1 MexaHn4eckoe
JIBUOKCHUE

3.2 Wueprus, macca,
IJIOTHOCTH

3

0

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
MocxkoBckas QJICKTPOHHAs IIKOJIa
MDBIII https://school.mos.ru/

bubmuorexa [JOK
https://m.edso0.ru/7f416194
MocCKOBCKasi 2JIEKTPOHHAS IITKOJIA
MDBIII https://school.mos.ru/

opranu3zanys medgcraa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS
HaJl UX HEYCIEBAIOILUMHU
OJTHOKJIACCHUKAMHU,
JIAFOILET0 IKOJIbHUKAM
COLMAJIBHO 3HAYMMBbIH ONbBIT
COTPY/AHUYECTBA U
B3aMHOHU ITOMOIIU

VMHULMMPOBAaHUE U
HOJIEPIKKA
UCCIIEI0BATEIIbCKOU
JESITEIbBHOCTH IIKOJIbHUKOB
B paMKax peaqu3aluy UMU
WHAUBUAYAJIbHBIX U
IPYHIOBBIX
UCCIIEZIOBATEIbCKUX
IIPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTh
nproOpecTH HaBbIK
CaMOCTOSITEIEHOTO
peuIeHust TEOPETUYECKON
po0JIeMbI, HABBIK



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

TeHEPUPOBAHUS U
odopMIIeHUST COOCTBEHHBIX
nei, HaBBIK
YBXXUTEIHLHOTO OTHOILICHUS
K YYXKUM UM,
0(OpPMIICHHBIM B paboTax
JIPYTUX UCCIIEIOBATEINEH,
HaBBIK ITyOJIMYHOTO
BBICTYIUJICHUS TIepe/T
ayIUTOpUEN,
apryMEeHTUPOBAHUS U
OTCTauBaHUA CBOCH TOUKHU
3peHus

3.3 Cuna. Buns! cun 14 1 2

bubnnoreka IIOK
https://m.edsoo.ru/7f416194MockoB

CcKas AJIEKTpOHHas mikojia MOILI
https://school.mos.ru/

YCTAHOBJICHHE
JIOBEPUTEIBbHBIX
OTHOILECHUN MEXTY
YUUTENIEM U €r0 YYeHUKaMH,
CIOCOOCTBYIOIINX
HO3UTHBHOMY BOCHPUSTHIO
y4dauumucs TpedoBaHui U
pockO yuuTens,
NPUBJICUYCHUIO UX BHUMAaHUS
K 00Cy’>KJ1aeMOil Ha ypoKe
UH(OPMaLINH, aKTUBU3ALUN
UX MTO3HABATEJIbHOM
JeSITebHOCTH

Wroro no pazueny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEi U ra3oB



https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F
https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F
https://school.mos.ru/

4.1 [aBienue.
Ilepenaua
JIaBJICHUS
TBEPIBIMH TEIIAMH,
JKUAKOCTSMH U
razaMu

Bbu6nuoreka [IOK
https://m.edso0.ru/7f416194MockoB
cKasi aJIeKTpoHHas 1mkoiaa MO
https://school.mos.ru/

no0yKIeHUE KOJTHHUKOB
co0uro1aTh Ha YpoKe
OO0IIENPUHATBIE HOPMBbI
IIOBEJICHUS, IIPaBUIIA
O0IIEeHUs CO CTapIIUMU
(yuurensmu) u
CBEPCTHUKAMHU
(IIKOJIBbHUKAMU ), IPUHLUIIBI
y4eOHON AUCIUTUIMHBI U
CaMOOpTaHU3aIIH

4.2 HaBnenue
JKUIIKOCTH

bubnnoreka IIOK
https://m.edso0.ru/7f416194
MocxkoBckas QJICKTPOHHAs IIKOJIa
MBI https://school.mos.ru/

MPUBJICYCHHE BHUMAHUS
IIKOJIbHUKOB K
LEHHOCTHOMY aCHEKTy
M3Yy4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus ux
paboThI ¢ MoayyaeMon Ha
YPOKE COLMAIIBHO 3HAYUMOU
uHpopmanuei —
WHULIUUPOBAHUE €€
o0cyxIeHus,
BBICKA3bIBaHUS yUAITUMHUCS
CBOET0 MHEHUS IO €e
MOBOJTY, BEIPAOOTKH CBOETO
K HEN OTHOLLECHUS

4.3 AtmochepHoe
JIaBJICHUE

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
MockoBcKasi AJIeKTpOHHAs 1IKOJIa
MBI https://school.mos.ru/

UCTIONIb30BAHUE
BOCIIUTATCIBbHBIX
BO3MOYKHOCTEHN COJEpKaAHUS
yueOHOro MpeaMeTa uepes
JIEMOHCTPALIUIO JETAM



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

IPUMEPOB OTBETCTBEHHOTO,
TPaXXIAHCKOTO TIOBEJICHHS,
NIPOSIBIICHUS
YeJI0BEKOII00Us U
J0OpOCEPICYHOCTH, Yepe3
1o100p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHUSI, 33124
JUISL pEeUIeHuUs1, TPOOIEMHBIX
CUTYaIUH I 00CYKICHUS
B KJ1acce

4.4 erictBue
JKAJIKOCTH U rasa
Ha [IOrPY>KEHHOE B
HUX TEJIO0

Uroro no pazgeny

Pa3nea 5. PaGora 1 MOIIHOCTB. DHepIrus

21

bubnnoreka IIOK
https://m.edsoo.ru/7f416194Mockos

ckasdNeKTpoHHas mkosa MOIII
https://school.mos.ru/

IPUMEHEHUE Ha YPOKE
MHTEPAaKTUBHBIX (popM
paboThl ydaluxcs:
UHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOIIHUX
II03HABATEJIbHYIO
MOTHBALIMIO IIKOJIBHUKOB;
JUCKYCCHI, KOTOpBIE Jat0T
y4aliumcsi BO3MOKHOCTb
IPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOra;
rpynmnoBoi paboThl WK
paboTHI B apax, KOTOpbIE
y4aT HIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C
JIPYTUMH JE€TbMU



https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F
https://m.edsoo.ru/7f416194%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F
https://school.mos.ru/

5.1 Pabora n bubmmoreka [IOK BKJIIOUEHUE B YPOK UI'POBBIX
MOITHOCTb https://m.eds00.ru/7f416194MockoB = Tpoleayp, KOTOphIe
cKasi aJIeKTpoHHas 1mkoiaa MO MIOMOTaIOT MOJJIEPKATh
https://school.mos.ru/ MOTHUBAIIUIO IETEN K
MOJYYECHUIO 3HAHUM,
HaJIa)KUBAHUIO TTO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIGHUH B KJIacce,
MOMOTaIOT YCTAaHOBJICHHUIO
no0poXKeIaTeTbHOU
aTMocdepsl BO BpeMs ypoKa
52 [Ipocteie bubnuorexa [HOK opranm3anus medcraa
MEXaHHU3MBI https://m.edso0.ru/7f416194 MOTHBHPOBAHHBIX H
MockoBcKas 3EKTPOHHAS KOJIA  5pyAMPOBAHHBIX yUaIUXCS
MBI https://school.mos.ru/ HaJl MX HEYCIICBAIOIIMMHU
OHOKJIACCHMKAMH,
JTAIOIIETO MIKOJIbHUKAM
COIMAJIbHO 3HAYUMBIN OTBIT
COTPY/AHUYECTBA U
B3aNMMHOM ITOMOIIIH
5.3 Mexannueckas bu6muoreka [JOK - NHULIMMPOBAaHUE U
JHEprus https://m.edso0.ru/7f416194MockoB | mOIIEpKKa
CKasl 3JIeKTpoHHas mkona MO HCCIEN0BATEIHCKON

https://school.mos.ru/

JESATENBHOCTH IIKOJIbHUKOB
B paMKax peaqu3aluy UMU
WHJIMBUIYAIBHBIX U
IPYHIOBBIX
HCCIIEIOBATENbCKUX
IIPOEKTOB, YTO JACT



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

IIKOJIbHUKAM BO3MOKHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelIeHNs TeOPEeTUIECKON
po0JIeMbl, HaBBIK
TeHEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
HUAeH, HaBBIK
YBOKHTEIHLHOTO OTHOIICHHUS
K 9Y)KUM HJICSIM,

o opMIICHHBIM B paboTax
JIPYTUX UCCIIeoBaTeNeH,
HaBBIK MYOJINYHOTO
BBICTYIUICHUS TIEpe
ayIUTOpUEN,
apryMEHTUPOBAHHUSI U
OTCTaMBaHUA CBOEH TOUKHU
3peHus

Hroro no pazneny

12

Pa3nea 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb

6.1

IToBTOpEHME U
000011IeHNE
coziepKaHus Kypca
¢uzuku 7 xiacca

3

1

bu6nuoreka [IOK
https://m.edso0.ru/88658f52
MockoBcKasi AIeKTPOHHAs IIKOJIa
MBI https://school.mos.ru/

VHUIMUPOBAHUE U
MO AEPKKa
HACCIIEN0BAaTEILCKOMN
OCATCIIPHOCTHU IIKOJIBHUKOB
B paMKax peajn3aiuy uMu
WHJUBUTyaJIbHBIX U
TPYNIOBBIX
HCCIICIOBATEIIHLCKUX
MIPOEKTOB, YTO JACT



https://m.edsoo.ru/88658f52
https://school.mos.ru/

IIKOJIbHUKAM BO3MOXHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelIeHNs TeOPEeTUIECKON
po0JieMbl, HaBBIK
TeHEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
HJeH, HaBBIK
YBOKHTEIHLHOTO OTHOIICHHUS
K 9Y)KUM HJICSIM,

o opMIICHHBIM B paboTax
JIPYTUX UCCIIeoBaTeNeH,
HaBBIK MYOJINYHOTO
BBICTYIUICHUS TIEpe
ayIUTOpUEN,
apryMEHTUPOBAHHUSI U
OTCTaMBaHUA CBOEH TOUKHU

3peHUs
Hroro 3

PesepBHOe Bpems 0

OBUIEE KOJIMYECTBO

YACOB I10 68

[NPOTPAMME




8 KVIACC

KoauuecTBO 9acoB DIeKTPOHHBIE BocnurareabHbIH
Ne HanmeHoBaHue pa3jiesioB Ilpakrtuye  (uudposbie) NOTEHIHAJI
n/n U TeM NPOrpaMMbl Bcero Kontposnusre CKHe o0pasoBaTejbHbIe (Buabl/popmMbI
paGOTbI paﬁoTbI pecypcshl IIeHTeJIbHOCTI/I)
Pasznen 1.TenjioBule ABJIEHUS
1.1 CTpoeHue u CBOMCTBA 7 0 0 bu6mmoreka [JOK noOyKJIeHUE IKOJTbHUKOB
BEIIECTRA https://m.edsoo.ru/7f41 COOJIIOIaTh HA YPOKE
81ce MockoBcKas OOIIETTPUHATHIE HOPMBI
QJICKTPOHHAA IIKOJIa MIOBECHUS, IpaBUiIa
MOIII OOLIEHHMS CO CTAPLIIMMH
https://school.mos.ru/ (yauTensaMu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMH ),
HOPUHIUIBI y4eOHOH
TUCIUTUIMHEL U
camMoOpraHu3aluu
1.2 TenuioBbIe MpoLecch 21 1 3 bubnuorexa [JOK IpUBJICYEHHE BHUMAHUS

https://m.edsoo.ru/7f41

81ce MockoBcKkas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

IIKOJIBHUKOB K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBIICHU, OpraHU3aIus ux
paboTHI ¢ TOTyyaeMol Ha
YpPOKE COIHaIbHO
3HaYUMOM nHpopmanuen —
WHUIMHPOBaHUE €
o0cyxeHus,
BBICKA3bIBAaHUS


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

yUYalIMMHCS CBOETO
MHEHHS T10 €€ TIOBO.Y,
BBIPA0OTKH CBOETO K HEll
OTHOLLUEHUS

Hroro no pazneny

Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA

28

2.1

2.2

DNEKTpUUECKUE 3apAbL.
3apspKeHHBIE Tea U UX
B3aUMO/ICHCTBHE

ITocTosTHHBIN
ANEKTPUUECKUHN TOK

7

20

0

bubmuoreka [JOK
https://m.edsoo.ru/7f41
81lce MockoBckasa

BJIGKTPOHHaSI IIKOJIa
MDOIII
https://school.mos.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41

81lce MockoBckasa
AJIEKTPOHHAS IIKOJIa
MDIII

HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MO>KHOCTEH
coJiep>kaHusl yueOHOTo
npeaMeTa uepes
JEMOHCTPALNIO JETIM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXXTaHCKOTO TTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00poCcepIeYHOCTH, Yepe3
noxoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIs1 YTCHUS, 3aa4
JUTS pETICHUS,
pOOJIEMHBIX CUTYalUi
JUTIs1 OOCYKJIEHUsI B KJ1acce

NpUMEHEHHE Ha YpOKe
MHTEPaKTUBHBIX (HOpM
paboThI ydaluxcs:
HWHTCJUICKTYAJIbHBIX HI'D,


https://m.edsoo.ru/7f4181c%D0%B5
https://m.edsoo.ru/7f4181c%D0%B5
https://school.mos.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.3

2.4

MaruuTHsle SIBJICHUS

DneKTpoMarHuTHas
WHTYKIHSI

https://school.mos.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41

81ce MockoBcKas
AJIEKTPOHHAS IIIKOJIa
MBI
https://school.mos.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

CTUMYJIUPYIOIINX
II03HABATEJIbHYIO
MOTHUBALMIO IIKOJIHUKOB;
JMCKYCCHM, KOTOPbIE Jat0T
y4aluMcsi BO3MOKHOCTb
nproOpecTH ONbIT
BE/ICHUSI KOHCTPYKTUBHOTO
JI1aJIora; rpyInioBOu
paboThl UK pabOTHI B
napax, KOTOpbIe ydaT
IIKOJIbHUKOB KOMaHIHOM
pabore u
B3aMMO/JICHCTBHIO C
JIPYTUMH JE€TbMU

BKIIIOUEHUE B YPOK
UTPOBBIX MPOIEAYD,
KOTOpPbIE€ TIOMOTAIOT
noJjJiepKaThb MOTUBALUIO
JieTel K MOIyYEHUO
3HAHWH, HAaNaKUBAHUIO
MO3UTHUBHBIX
MEXJTHYHOCTHBIX
OTHOIIIEHWH B KJ1acce,
MOMOTaIOT YCTAaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMochepsl BO BpeMs
ypoka

opranusanus megdcraa
MOTHUBUPOBAHHBIX U


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

Hroro no pasaceiny

37

81lce MockoBckasa
AJICKTPOHHAS IIIKOJIa
MOII

https://school.mos.ru/

3PYIUPOBAHHBIX
y4anmxcs HaJl ux
HEYCIIEBAIOIINMU
OJIHOKJIACCHUKAMHU,
JTAIoIIero MIKOJbHUKAM
COIIMAJIbHO 3HAYMMBIN
ONBIT COTPYAHUYECTBA U
B3aUMHOHU ITOMOIIU

Pa3nea 3. [loBTopuTe1bHO-00001IaK0 NI MOYJIb

3.1

[ToBTOpEeHHE M 0000IIEHNE
Kypca pusuku 8 Kinacca

3

bubmuoreka [JOK
https://m.edsoo.ru/886
58f52 MockoBckas

AJICKTPOHHAS IIIKOJIa
MDOIII
https://school.mos.ru/

UHULUMPOBAaHUE U
HOJ/IEPIKKA
UCCIIEI0BATEIbCKON
JESTEIbHOCTH
IIKOJIbHUKOB B paMKax
peanuzanyu UMu
WH/IMBUIYAIbHBIX U
IPYNIOBBIX
HCCIIEIOBATEIBCKUX
IIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOXKHOCTb pUoOpecTH
HaBBbIK CAMOCTOSATEIBLHOTO
peuIeHus: TEOPETUYECKON
poOJIeMBbI, HABBIK
TeHEepPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX HJIEH, HAaBBIK
YBaKUTEIBHOTO



https://m.edsoo.ru/7f4181ce
https://school.mos.ru/
https://m.edsoo.ru/88658f52
https://m.edsoo.ru/88658f52
https://school.mos.ru/

OTHOILEHHUS K Yy>KHUM
uzaesiM, 0pOpMIICHHBIM B
paboTtax apyrux
UCCIIe10BATENEH, HABbIK
yOJIMYHOTO BBICTYILICHUS
nepe ayAuTOpUeEi,
apryMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU

3peHHSI
Hroro 3
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB 68 4 9
[10 ITIPOT'PAMME
9 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbIE BocnurarteabHbIi
Ne HaumenoBaHue pa3jie/ioB u IMpakruye (uudpposbie) MOTEHIHUAJI
n/u TeM MPOrpaMmMbl Bcero Konrpoanuere CKHe o0pasoBaTejbHbIe (BuabBI/hopmMBbI
padotel padoThbI pecypchl JAesiTeJIbHOCTH)
Pa3nen 1. Mexanuyeckue siBJIeHUS
1.1 MexaHnyeckoe ABUKEHUE U 10 0 1 bubnunoreka [JOK YCTaHOBJICHHE
CIIOCOOBI €0 OMUCAHUS https://m.edsoo.ru/7f41  moBepuTENBEHBIX
a4a6 MockoBckas OTHOIIICHUN MEXKTY
JIEKTPOHHAS IIKONA  y4YHUTENeM H ero
MBI YYEHUKAMH,
https://school.mos.ru/ CIIOCOGCTBYFOIIHX
MIO3UTUBHOMY
BOCIIPHUSITUIO YYAITUMUCS



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

TpeGoBaHUH U MTPOCHO
YUYUTEIs, IPUBICUCHHUIO UX
BHUMaHH K 00CYXIaeMoi
Ha ypoke uHpopMmanu,
aKTHBH3AIUH UX

MO3HABATEJIbHOMN
JeATEIIbHOCTH
1.2 BsaumoneiictBue Ten 20 bu6mmoreka [JOK MOOYXICHHUE IIKOJIbHUKOB
https://m.edsoo.ru/7f41  coGroaaTh Ha ypoKe
a4a6 MockoBcKas OOIIETTPUHATHIE HOPMBI
AJICKTPOHHAS IIIKOJIa HIOBEEHUS, TIPaBUIIA
MOBII 0OIIIEHUS CO CTapIIUMHU
https://school.mos.ru/ (ydurensMu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMH ),
MPUHLIUIIBI Y4eOHOM
JTUCITUATIITUHBI |
camMoOpraHu3aluu
1.3 3aKOHBI COXpaHEHUS 10 bubnuoteka [JOK MIPUBJICUCHUE BHUMAHUS

https://m.edsoo.ru/7f41

ad4a6 MockoBcKas
AJIEKTPOHHAS IIIKOJIa
MBI
https://school.mos.ru/

IIKOJBHUKOB K
LIEHHOCTHOMY aCIEKTy
U3y4aeMbIX Ha ypOKax
SIBIICHU, OpraHu3aIys ux
paboThI ¢ moy4aeMoii Ha
YpOKE COLUaIbHO
3HauYUMOM HHpopmanuen —
WHUILMUPOBAHUE €€
o0cyxIeHus,
BBICKA3bIBAaHUS


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

yUYalIMMHCS CBOETO
MHEHHS T10 €€ TIOBO.Y,
BBIPA0OTKH CBOETO K HEll
OTHOLLUEHUS

Hroro no pazneny

40

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHEI

2.1 MexaHuueckue KoJjiebanus

2.2 MexaHnuecKkue BOJIHBL. 3BYK

7

bubmuoreka [JOK
https://m.edsoo.ru/7f41
a4ab6 MockoBckas

BJIGKTPOHHaSI IIKOJIa
MDOIII
https://school.mos.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41

a4a6 MockoBckas
AJIEKTPOHHAS IIKOJIa
MDIII

HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MO>KHOCTEH
coJiep>kaHusl yueOHOTo
npeaMeTa uepes
JEMOHCTPALNIO JETIM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXXTaHCKOTO TTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00poCcepIeYHOCTH, Yepe3
noxoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIs1 YTCHUS, 3aa4
JUTS PETICHUS,
pOOJIEMHBIX CUTYalUi
JUTIs1 OOCYKJIEHUsI B KJ1acce

NpUMEHEHHE Ha YpOKe
MHTEPaKTUBHBIX (HOpM
paboThI ydaluxcs:
HWHTCJUICKTYAJIbHBIX HI'D,


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

Hroro no pazneny

15

https://school.mos.ru/

CTUMYJIUPYIOIINX
II03HABATEJIbHYIO
MOTHUBALMIO IIKOJIHUKOB;
JMCKYCCHM, KOTOPbIE Jat0T
y4aluMcsi BO3MOKHOCTb
nproOpecTH ONbIT
BE/ICHUSI KOHCTPYKTUBHOTO
JI1aJIora; rpyInioBOu
paboThl UK pabOTHI B
napax, KOTOpbIe ydaT
IIKOJIbHUKOB KOMaHIHOM
pabore u
B3aUMO/JICHCTBHIO C
JIPYTUMH JE€TbMU

Pasznen 3. BJIeKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

3.1 DneKTpOMarHuTHOE MOoJe U
3JIEKTPOMAarHUTHBIE BOJIHBI

6

0

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

ad4a6 MockoBcKas
AJIEKTPOHHAS IIIKOJIa
MBI
https://school.mos.ru/

pUMEHEHHE Ha YPOKe
UHTEPaKTUBHBIX (HOpM
paboThI yyaIuxcsi:
UHTEJUIEKTYaJIbHbBIX UTD,
CTUMYJIUPYIOIINUX
MI03HABATEIBHYIO
MOTHBAIIMIO ITKOJIEHUKOB,
JIUCKYCCUH, KOTOPBIE JAI0T
y4YaIIAMCST BO3MOYKHOCTD
nproOpecTH ONbIT
BE/ICHUSI KOHCTPYKTUBHOTO
Jajnora; rpymnrnoBoi
paboTbI UM paboThl B



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

Hroro no pazneny

Pa3gen 4. CBeToBbI€ IBJICHUSA

napax, KOTOpbIE yJar
HIKOJIBHUKOB KOMaHTHOM
pabote u
B3aUMO/ICHCTBHIO C
JIPYTUMH JE€ThMHU

4.1 3aKOHbI PacIpPOCTPAHEHHUS bubmmorexa [IOK opranu3zamys medgcraa
CBeTa https://m.edsoo.ru/7f41 =~ MOTHBUPOBAaHHBIX U
a4a6 MockoBcKas 3PYAUPOBAHHBIX
QJICKTPOHHAA IIKOJIa yyalmuxcs Haa ux
MO HEYCIEBAIOIUMU
https://school.mos.ru/ OJIHOKJIACCHHKAMH,
JIAFOIIIETO MIKOJIbHUKAM
COLIMAJILHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA U
B3aNMMHOM ITOMOIIIH
4.2 JIMH3BI 1 ONITHYECKHE bu6mmoreka [IOK VHHIUMPOBAHHUE U
pUOOPEI https://m.edsoo.ru/7f41  mommepsxka
a4ab MockoBckas HCCIIeIOBATEIIbCKOM
AJIEKTPOHHAS IIKOJIa NEATEIbBHOCTH

MDIII
https://school.mos.ru/

HIKOJIbHUKOB B paMKax
peanu3anuyu UMH
WH/IUBUYAJIbHBIX U
IPYNIIOBBIX
HCCIIEIOBATEIBCKUX
MIPOEKTOB, UYTO J1aCT
LIKOJIbHUKaM



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

4.3

Paznoxxenue 6enoro csera B
CIIEKTP

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a4ab MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

BO3MO>KHOCTb IIPUOOpeECTH
HAaBBbIK CAMOCTOSITEIILHOTO
pelIeHNs TeOPEeTUIECKON
po0JieMbl, HaBBIK
TeHepUPOBAHUS U
odopMIICHHS
COOCTBEHHBIX HMJIEH, HABBIK
YBOKHTEITLHOTO
OTHONICHHS K yKUM
uziesM, o)OpMIICHHBIM B
paboTax Apyrux
ucclieaoBareneil, HaBbIK
myOJIMYHOTO BBICTYILICHUS
nepes ayauTopHei,
apryMEHTUPOBAHMSI U
OTCTaMBaHUA CBOEH TOUKHU
3peHus

YCTaHOBJICHUE
JIOBEPUTENIBHBIX
OTHOUIIEHUW MEXITY
YUUTEJEM U €ro
YUYEHUKAMU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCHIPUATHIO YYATUMUCS
TpeboBaHuil 1 TPOCcHO
YUUTEIS, IPUBJICUEHUIO UX
BHUMaHUS K 00CYXIaeMOit
Ha ypoke UH(pOopMaIuH,
aKTHUBM3AINH UX



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

O3HaBaTeJIbLHOU
NEATEIbHOCTHU

Hroro no pazneny

Pa3nea 5. KBanroBhble IBJIeHUSA

15

5.1 Hcnyckanue u noryoneHue
CBETa aTOMOM

5.2 CrtpoeHune aTOMHOTO siipa

bubmuoreka [JOK
https://m.edsoo.ru/7f41

a4ab6 MockoBckas
AJICKTPOHHAS IIIKOJIa
MBI
https://school.mos.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

ad4a6 MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

no0yKIeHUE KOJTHHUKOB
co0uro1aTh Ha YpOKe
OOIIECTTPUHATHIE HOPMBI
TIOBE/ICHMSI, TIPaBHJIA
OOIIEHUS CO CTAPIIUMHU
(yuutensimMu) u
CBEPCTHHKAMHU
(IIKOJIBHUKAMH ),
NPUHIUITBI Y9eOHOH
JMCIUILTHHBL 1
CaMOOpTaHU3aAIIH

IIPUBJICYCHNE BHUMAHHUS
IIKOJIbHUKOB K
LEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SBJIEHUH, OpraHu3alus ux
paboTHI ¢ IOTyyaeMol Ha
YPOKE COLIaIbHO
3HaYMMOl uHpopMaren —
VMHULMMPOBAHUE €€
o0cyXeHus,
BBICKa3bIBAaHUS
yUYalIIMHCS CBOETO
MHEHHUS IO €€ TIOBOY,



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

BBIPAaOOTKH CBOETO K HEl

OTHOLIIEHUS

5.3 SnepHble peakuu 7 bubnmoreka [JOK HCII0JIb30BAaHUE
https://m.edsoo.ru/7f41 BOCIIMTATEIbHBIX
a4a6 MockoBcKas BO3MOKHOCTEH

Hroro no paszneny

17

SJ'IeKTpOHHaH IIIKOJIa
MDIII
https://school.mos.ru/

coJiepKaHusl y4eOHOTrO
npeaMeTa yepes
JEMOHCTPAIIHIO ACTSIM
pUMEPOB
OTBETCTBEHHOTO,
IpaXkIaHCKOTO TTOBEJICHHUS,
IPOSIBIICHUS
YeJIOBEKOII00Us U
I00pOCEPICYHOCTH, Yepes3
noa0o0p
COOTBETCTBYIOLINX
TEKCTOB JJIsl UYTE€HUsI, 3a]1a4
JUISL peLIeHus,
NpOOJIEMHBIX CHTYaIH
JUIst 00CYKJIeHUs B KJlacce

Pa3nen 6. [loBTOopuTe1bHO-000011110

6.1

[ToBTOpenue n o6o01IEHNE
CoZIepKaHUs Kypca (PU3UKH
3a 7-9 xnacc

M MOYJIb

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

ad4a6 MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

IIPUMEHEHHE Ha YPOKE
MHTEPaKTUBHBIX (HOpM
paboThI ydanmxcs:
MHTEIJIEKTYaJIbHBIX UTP,
CTUMYJIHPYIOIINX
[103HABATEIbHYIO



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

MOTHUBAIUIO IIKOJIEHUKOB;
JMCKYCCHM, KOTOPbIE Jat0T
y4aliuMcsi BO3MOXKHOCTb
IproOpecTH OIBIT
BE/ICHUSI KOHCTPYKTUBHOIO
JIMaJIora; rpyInioBOu
paboTh!l uiu paboTHl B
napax, KOTOpble yuaT
MIKOJIHHUKOB KOMaHIHOM
pabote u
B3aUMO/JICHCTBHIO C
JIPYTUMH JE€TbMU

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




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

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBO «lIpocBemienue»

» ®usuka, 9 knacc/ Ieppimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa

M.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocsemnienue

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

®dusuka. Pabouas terpans. 7 kinacc/ XanHanoB H.K, Xannanosa T.A.
/M3narensctBo "Ipoda"

dusuka. 7 knacc. Merogudeckoe nocooue/Yepurkona O.A., ['mageHkoBa
C.H., Kynpssues B.B. / U3znarensctBo "[Ipocsemnienue"

dusmka. 7 knace. Junakruaeckue matepuansl/ Mapon A.E., Mapon E.A/
M3narenscTBo "Jpoda"

®dwusuka. 7 kinacc. CoopHuk BompocoB u 3axa4 /Mapon A.E., Mapon E.A.,
[Tozoiickuii C.B./ U3natensctBo "poda"

®dusuka. Pabouas terpans. 8 kinacc/ Xannanosa T.A. /M3gatensctBo "poda"
dusuka. 8 knacc. Meroguueckoe nocooue/Uepuukona O.A., 'mageHkoBa
C.H., Kynpssues B.B. / U3znarensctBo "[IpocBemienne"

dusmka. 8 knace. Iugakruaeckue Mmarepuanbl/ Mapon A.E., Mapon E.A/



NznarensctBo "JIpoda"

®dwusuka. § kimacc. CoopHUK BompocoB u 3axa4 /Mapon A.E., Mapon E.A.,
[To3zotickuit C.B./ U3narensctBo "Jpoda"

®dusuka. Pabouas terpans. 9 knacce/ ['yrauk E.M., Bnacosa 1.T'.
/M3narenbctBo "poda"

dwusuka. 9 xmacc. Metoanueckoe nocooue/Yepuukona O.A., ['magenkoBa
C.H., Kynpssues B.B. / U3znarensctBo "[IpocBemienne"

®duzuka. 9 xnace. ugakrnueckue matepuansl/ Mapon A.E., Mapon E.A/
NzparensctBo "poda"

®dusuka. 9 xkinacc. CoopHuk Borpocos u 3a7a4 /Mapon A.E., Mapon E.A.,

[To3zotickuit C.B./ U3narensctBo "Ipoda"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

MockoBckas 35ekTpoHHas mkona (M)

https://school.mos.ru/

Buneoypoku st menaroros, pazpaboranusie B cootBeTcTBUM ¢ PI'OC-2021
https://edsoo.ru/Metodicheskie_videouroki.htm.

Poccuiickas anekTpoHHas mkosa

https://resh.edu.ru/subject/4/5/

DOneMeHTapHas (u3uKa

http://elfiz.ru/



Enunas konnekuust uudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/
Kinacc!nas ¢usuka niis mo003HaTEIbHBIX
http://class-fizika.narod.ru/index.htm

Bes ®U3UKA

http://www.all-fizika.com/

Pemry EI'D

http://phys.reshuege.ru/

Cnam I'TA

http://phys.sdamgia.ru/
I/IHTepHCT-OJII/IMHI/IaI[LI 10 (1)1/131/11(6
http://distolymp2.spbu.ru/olymp/
Poccuiickuii 061ieo0pa3oBaTeabHbIN TOPTAI

http://experiment.edu.ru/



