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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHOHAYYHON TI'pPaMOTHOCTH OOYYarOUIUMXCSl M OPTraHU3ALMI0 HU3YYCHHS
bU3MKKM Ha OESITEIBHOCTHON OCHOBE. B mporpamMme mo (u3MKe YYHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEXKIIPEIMETHBIC CBSA3UM €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepurana
1o rojam o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEI0BaTeIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BHUTHS IMPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOmUXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u (U3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MPENIOCTaBIsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUEeCKOro o0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

Uzyuenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIONIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e HHTEPOPETUPOBATH  JAaHHbIE WU HUCIOJB30BaTh  HAy4yHbIC
JIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
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OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcrBa npocsemienns: Poccuiickoin @enepanuu (IpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUN O HAyYHOM METO/E MO3HaHMs U (POPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4eHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKY;
(GopMUpOBaHUE NPEJICTABICHUA O POJM (U3MKHU ISl Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWMKA O JWCKPETHOM CTPOSHWW  BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PCIICHUS TPOCTEUITUX PACUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble pabOThl M AKCHEPUMEHTAJIbHBIE HCCJICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHGOpPMALIUEH (PU3UUECKOTO COAEpKaHUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZeN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.

COJEP)KXAHUE OBYUYEHUA

7 KJIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUHN OKPYKAKOIIEr0 MUPA.

@usznka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHune @usnmueckux BenuuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepenuii. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HAayKd H3Y4aroT MPUPOLY.
EcTecTBEeHHOHAy4YHbII METOJl MO3HaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro apieHus. Onucanue GU3NUeCKUx SBJICHUM ¢ TOMOIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, O3JIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusmnyeckue MpuOOPHl U MPOLEaypa NPIMbIX U3MEPEHUI aHAJIOTOBBIM H
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

1. OmnpezeneHne UEHBI AEJICHUS IKAIbl U3MEPUTEIHHOTO MPUOopa.
N3mepeHne pacCcTOSHUMN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

W3mepenne temmepaTypbl IpU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M

JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJIbllle BhICOTA
IIyCKa.

a > WD

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOEHUM BellleCTBA.
Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.



JBr>kenne dactul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaIIIMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnroneHnue OpOyHOBCKOTO JABUKCHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmronenue  sABneHM,  OOBACHSIOUIMXCS  NPUTSHKEHUEM  WJIU

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimaol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHUEM

dbotorpaduii).

2. OmbITHI 10 HAOJIIOICHUIO TEIIOBOIO PACIIMPEHUS ra30B.

3. OmnbIThI 1O 0OHAPY>KEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SIBnenue wuHEpIMU. 3aKOH WHepUUHM. B3ammoneicTBue Tesl Kak NpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTE BemiecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIK AMHAMOMETpA. fIBJICHHE TATOTEHUS M CHUIIA
TskecTd. CHJTa TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3Mepenne CKOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaOmronenue siBfieHust HTHEPIIUH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUH TEIL.
CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CrnoxeHue CUJl, HalPaBJICHHbBIX 110 OJHOW MPSIMOIA.
Jlabopamopnsie padomul u onsimel.
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1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBH)KEHHMSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIISL U TaK Jiajee).

2. OnpeneneHue CpeqHEN CKOPOCTH CKOJIBKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM INIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.
OnbITBI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTh pacTshKeHUsS (aedopmMariyn)
IPYKUHBI OT IPWIOKEHHOW CHJIBI.

5. OmnbITbI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUUYECHUS NaBiieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObéma, TemmepaTypbl. I[lepenaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [THeBmMaTmueckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJKOCTH OT TiyOuHBL. ['mapocraTtmueckuit
napasokc. Coolmaromuecs: cocyibl. [ napaBinueckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. ITpuumHbl CcyliecTBOBaHUS
BO3aymHOW o6osouku 3emau. Onbit Toppuuemnu. M3mepenue armocgepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO IABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS Ia3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckui mpecc.

[IposiBieHune nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U TNIOTHOCTH KUIKOCTH.

© g~ w D
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PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcioBue minaBaHus TEN: IUIABAHUE WM IOTPYKEHUE TEN B 3aBUCUMOCTH

OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, JEUCTBYIOLIEH HA TEJO

B JKHJIKOCTH, OT MaccChl TeJja.



4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IlpumMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprus. KuHernueckas M NOTEHUUAIbHAS SHEPIUS.
[IpeBpaliieHre OJTHOTO BU/Ia MEXAHWUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IlpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PaBHOMEPHOM JBM)KEHUHU Tella

10 TOPU3OHTAIBHON IMOBEPXHOCTH.

HccenenoBanne ycioBHii paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKIIOHHOW IJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Monenn TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaurBaHu€ U KanWJUISIPHBIE ABJIEHUS. TEenIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
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OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHUIICHUS OT aTMOC(hEpHOTo
JIaBJICHUSI.
BrnaxHocTts BO31yXa.
DHeprus TOIIMBa. Y IeJibHas TEMJI0Ta CrOpaHusl.
[IpuHuuner paboTsl TermaoBbiX aBurarenei KIIJ temmoBoro nBuraresns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.
3aKOH COXPAHEHUsSI ¥ IPEBPAICHHUS YHEPTUU B TEIJIOBBIX IPOIECCaX.
Jlemoncmpayuu.
1. HaGmroneHue 6pOyHOBCKOTO JBUKEHHUS.
Hab6monenue nuddysuu.
HaOmronenne ssBfieHni cMaurBaHUs ¥ KaITWJIISIPHBIX SIBJICHUH.
HaOmnronenue TenioBoro paciimpeHus Ted.
N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUU 00bEMA W HArpeBaHUU WIIU
OXJIAXKICHUU.
[IpaBuna u3MepeHus: TeMIIEpaTyphbl.
Buel Tennonepenayu.
OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIIECTB.
11. HabGmroneHne KUneHus.
12. HabmrogeHne mocTosSHCTBA TEMITEpaTyphl ITPH TIJIaBJICHHUH.
13. MoaenH TEeIIOBEIX ABUTATEIIEH.
Jlabopamopuwie pabomel u onvimel.
1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBHS CHUJI MOJICKYJIIPHOTO TPHUTSKCHUS.
2. OnpITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIM caxapa.
3. OnbITel 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.
OmpeneneHue gaBieHUs BO3yXa B OJJTOHE IITPUILA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.
6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEepaTyphl.
7. HaOmiomenue w3MeHEHWs BHYTPEHHEW OSHEPrUM Tela B PE3yibTaTe
TeruIonepeaaYr ¥ paboThl BHCITHUX CHJI.
8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWW XOJOIHOW U
ropsiueu BOJIBI.

o &~ wD
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9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEIJI000MEHE C HATPETHIM METAIMYECKUM HUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBaHue MpoIecca NCIApEHHS.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. Onpezenenne yAelIbHON TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poia 3JEKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJACHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TEJIaMM ).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro mois. IlpuHnmn
CYIIEPITO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKUX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HcTOYHUKH TOCTOSIHHOTO ToKa. JIeMCTBUS BIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass unenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBIeHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend.  llocnenoBarenbHOE U mapayuIebHOE  COCAUHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DNEeKTpUYECKHUEe LENu U MOTPeOUTeNn 3MeKTpudeckoil sueprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMIId U €ro 3Ha4eHUE JIs KU3HU Ha 3eMlie.
Oneir  Opcrega. MarautHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUIaTENb ITOCTOSSHHOTO TOKa. Vcronbp30BaHME >3JEKTpOJBHUIaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAyKUuK. [IpaBuno Jlenua.

DIIEKTPOreHEPaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

1. DnexTpuzanus Tell.

2. JIBa poja 3JIEKTPUYECKUX 3apPsSIA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEl.
3. YCTpPOHCTBO U AEHUCTBUE DJIEKTPOCKOIIA.

4. DJIEKTpPOCTaTHUYECKAst HHAYKIHS.
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25.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MonenupoBaHU€E CUIIOBBIX JIMHUMN JIEKTPHUYECKOTO ITOJIS.
M cTOYHHMKYM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

. ['a30BbIM pa3ps.

. I3MepeHune Cuibl ToKka aMIepMeTPOM.

. I3MepeHune 2JIeKTpUUeCKOro HaNPsKEHUS BOJTBTMETPOM.

. Peocrar u marasuH CONpOTHUBIIEHUN.

. BzanMoeicTBre MOCTOSHHBIX MAarHUTOB.

. MopaennpoBaHre HEBO3MOKHOCTH Pa3JECICHUS IMOJIOCOB MarHura.
. MopennpoBaHre MarHUTHBIX TIOJIEW TTOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe noJie Toka. DINEKTPOMarHur.

. JlercTBME MAarHUTHOTO MOJISI HA MTPOBOIHUK C TOKOM.

. DJEKTPOABUTaTEIb IOCTOSSHHOTO TOKA.

. UccnienoBanue sBIEHUS 3IEKTPOMArHUTHON UHIYKIIUH.

. OnbrTel Papajes.

. 3aBUCHUMOCTh HAIpPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o g &~ w

OnbITel 1O HAOMIOJEHUIO DJJICKTPU3AIMHU Tel HHIAYKIUEH U 1Opu
COTNPUKOCHOBEHUH.

Hccnenoanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO 4Y€pe3 pPEe3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOITUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COTNPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwia CHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAICTbHOM COCIUHEHUU
pE3UCTOPOB.
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10. Onpenenenne padboThl AEKTPUYECKOI0 TOKA, UAYILET0 Yepe3 Pe3UCTOoP.

11. OnpeesieHHe MOIIHOCTU — 3JIEKTPUYECKOIO TOKA, BBIIEIAEMOM Ha
pes3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HaIIpsUKEHMS Ha HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBanue MarHuTHOIO B3aUMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MAarHUTHOIO IOJIA IOCTOSHHBIX MAarHUTOB IPH  HX
O0BEIMHEHUU U Pa3JICICHUN.

16. MccnenoBanue AENCTBUS DIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  CHJIBl  B3aUMOJCHCTBUS
KAaTyIIKK C TOKOM M MAarHuTa OT CHJIbI TOKA W HAIpaBiCHUsS TOKa B
KaTyIIKe.

18. I3ydueHue AEUCTBUS MAarHUTHOTO TIOJIS HAa POBOJAHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHe padOThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 35ieKTpoABUTaTENbHON YCTAHOBKH.

21. ONBITBI IO MCCJIEIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOW HHIYKLIHH:
UCCIICOBAHUE W3MEHEHHUM 3HAYECHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe naBuwxkeHue. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCHUTEIIBHOCTh MEXAHWYECKOrO0 JBWKEHUSA. PaBHOMEpPHOE HPSAMOJUHEHHOE
nBrxeHne. HepaBHoMepHOe npsMoiauHenHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHoe mpsiMosinHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsIThl ['anumes.

PaBHOMEpHOE ABMKEHUE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JIuneinHas n yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

Ilepsebiit 3ak0oH HprotoHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYTIEpHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocCTh U neperpysKu.

11



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. MIsMeHeHne umiyibca. VIMITynbC CHibl. 3aKOH COXPAaHEHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,

TPEHUs.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHEprus cxKaToi npykuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHMYECKOU
SHEPI'UH.

Hemoncmpauuu.

1.

o g &~ w

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

Habnronenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOI'O JIBYKCHUS.

Habmroienue nBu»keHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4eckux sIBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTENBHO KaOMHETA (PUMKH.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAcChl TeJla U JEUCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHenne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMiryabca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aWUMOJEHCTBUN.

CoxpaHeHue uMITyJibca Npu adCOJIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON YHEPTUU IPU CBOOOIHOM Ia/ICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NP ABUKEHUH TeJIA MO IECTBUEM
NPYKUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra IJsi pa3roHa W JaJbHEWILIET0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEIEKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyKa Mo HaKJIOHHOW IIOCKOCTH.

OnpeneneHue YCKOpPEHHs] TeJla MPU PAaBHOYCKOPEHHOM JIBMYKEHUHU MO
HAKJIOHHOM IJIOCKOCTH.

12



4. HWccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauyalbHOM CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JIBHOKECHUU 0e€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccinegoBaHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKCHHUS.

Onpenenenue KECTKOCTH NPY>KUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHXKCHUHU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenre pabOTHl CHJIBI  YIPYTOCTH TIpU  TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOJIBHUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUH.

Pa3nen 9. Mexanuueckue Kojie0aHusi M BOJHBI.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepuo,
4acToTa, aMIUIUTy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
DHEPIUH IIPH KOJIeOATSIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHykzaenHole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBOWCTBA MEXaHWMYECKMX BOJH. I[IpomonbHble U
MOINepeYHble  BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ pachpoCTpaHEHUs.
MexaHuyeckue BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomKkocTh 3Byka M BbIcOoTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kosieOaHWi T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6nrogenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGmro1eHne BeIHYKIEHHBIX KOJIGOAHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

HabGnronenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomel u onvimel.

1. OmpenesieHHe YacTOThl W Tlepuojaa KoyieOaHMH MaTeMaTHYEeCKOIo
MasiITHUKA.
Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUN IPYKUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCUMOCTH TEPHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

o gk DN
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4. VccnenmoBaHue 3aBUCHMOCTHU MepUoAa KOJIeOaHU MPYKUHHOTO MasITHHKA
OT MaccChl Ipy3a.

5. TIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH Tepuoja  KoJaeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJIeHUSI.

Pazgea 10. DneKTpOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBIL.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimonmHeHOE
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akOH IpenomieHus cBera. llomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. [ICrmonp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JnumH3e. OnTuyeckas cucrema (¢oToanmapara,
MHKpPOCKOTIa M Tejeckona. [71a3 Kak onTudeckass cucTeMa. BIM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxxkenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOuparolie JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.
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8. [lomydenue n300pakeHHii ¢ TOMOIIBIO JINH3.

9. IlpuHumn nelictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Monenb riasa.

11. Paznoxenue 6e5noro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBETa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria

MaJICHUS.

N3yuyeHune xapakTepucTuK U300paxxeHus peiMeTa B IIIOCKOM 3epKalie.
HccenenoBanre 3aBUCMMOCTH yTila IPEJIOMIICHHUSI CBETOBOIO JIyda OT yria
IIaJICHAS HA TPAHUIIE «BO3LyX—CTEKIIOM.

[Tosryuenue n300pakeHUii ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI cOOMparouie
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITBl 1O BOCHPUATHIO I[BETA MPEIMETOB MPU HX HAOIIOJIEHUU 4epe3
L[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIC SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHoCTh. Asbda, OeTa- u ramma-usnydeHus. CTpoeHue aToMHOIro
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PaguoakTuBHBIE
npespatenus. [lepron nonypacmnana aTOMHBIX SI€ED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEprum. Peakuum cuHTE3a M
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrexTphl U3ITy4EeHUS U MTOTJIOMIEHNS.
CHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Buibcona.
PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

© g~ w Db

Peructpanus n3nydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuwie pabomul u onvimaol.
1. HaOnrogeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYEHUS.
2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTHUIBI MO TOPMO3HOMY
nyTH (o ¢otorpadusim).
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3. U3mepenue pagnoakTuBHOTO (HOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JJIsi CUCTEMaTHU3alluu
u  0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITENIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUN MPUPOAbI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
SBJICHHs, IPUMEHAS IOJyYECHHBIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YalIIHecs BBINOIHIIOT 33aJaHus, B KOTOPBIX UM
IIpeJIaraceTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(bu3nyecKkue BIEHUS B OKPYKaOIIEeH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCICAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
quCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHHUs] TEOPETHYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamboOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUI, HaIIpUMEP, IPAKTUYECKOTO MCIOJIb30BAHMS PA3IMYHBIX UICTOUHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHIIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

- NIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3ruecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYKJIE€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKy;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX MPUHLMUIIOB B JEATEIBbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHMUYECKHX KadeCTB (PU3NUYECKOW Hayku: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJbTYpPBIL;

- pa3BUTHE HAay4YHOU JIIOOO3HATEILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSTEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJryuust:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU TpaBWJI OE€30IaCHOTO TOBEJECHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUU, TMPU3HAHHE CBOETO IMpaBa Ha
OIMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4yacTHWe B pEUICHUH NPAKTUYECKUX 3aJlady (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
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COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TTPOdeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUS

e - OpHCHTAIMS HA TPUMEHCHHE (PM3WYECKUX 3HAHWMA JJIS PEIICHUs 3a1ad B
0o0JIacTH OKpy>Kalolllel Cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTeu HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIIIMMCS YCJIOBHAM COLMAJBLHOM W NPHUPOIHOM
cpeasbl:

e - IIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUSAM
ApYTux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hncie GopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHE CBOETO PAa3BUTUA B IPUOOPETCHUH HOBBIX (DHU3NUSCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aHMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIEICTBHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MHpOrpamMMbl MO (PU3UKE HA YPOBHE OCHOBHOI'O
oO1rero oopazoBanus y o0yuaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJibTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHUBHbIE  YHUBEpCAJbHble  Yy4eOHblE  JCHCTBUS,  PpETyJISTHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
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BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALUU, OCHOBAHUS TS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJIAITh TTPUYUHHO-CJIEICTBEHHBIE CBA3U TMPU H3YUYCHHH (PU3NUECKUX
SIBJICHMM U TMPOIIECCOB, JI€JaTh BBIBOJBI C HUCIOJIb30BAaHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(U3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUEecKOou
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI MHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TUTaHY OITBIT, HECTOKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOONIBIIOE HUCCIeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTH H  JOCTOBEPHOCTh HH(pOpMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHMUS UITH KCIIEPUMEHTA,;

CaMOCTOATENEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JayibHEWIIee pa3BUTHE  (HUIUUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3IUYHbIE METO/bI, NTHCTPYMEHTHI U 3alpOCHl PU MOUCKE U
otOope MHGPOPMALIMM WIA JAHHBIX C YY4ETOM MPEAJIONKEHHON yueOHOI
dbu3nyecKoii 3a1a4u;

aHaNM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IpEICTABICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMmHy, lrarpaMmmMamMu, HHOU rpa@uKoi 1 uX KOMOMHALMAMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIC HAa pEIICHUE 3aJaud U TOIACep KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;
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COMOCTABJISITh CBOM CYXIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABISATh PE3YybTaThl BHIIIOJIHEHHOTO (PU3NYECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBAThH JEHCTBUS
no e€ JOCTMXKEHHIO: paclpelessaTh pPOJd, OOCYXKIaTh IPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1Mo
CBOEMY HAIIPAaBJICHUI0O WU KOOPJAWHUPYS CBOMU JICUCTBUA C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJla B OOLIMNA TPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEZIOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JTaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBACHATH MNPUYMHBI  JOCTHKEHHS  (HEAOCTUIXKEHHUS) pe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;
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CTaBUTh c€0sl HA MECTO JAPYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (PU3NYECKUX 3a1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME U  XUMHUYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOPHUs, PaBHOACHCTBYOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, Tepenada JaBiCHHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMocepHoe [aBieHHE, IUUIaBaHUE TeJ, MpeBpalleHus
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBICHUE HW3YYEHHBIX (U3HYECKUX  SBICHUUA B
OKpYXaIollleM MHpEe, B TOM HHcCIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MpUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpojie, JACUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JTaBJICHUS HA KHBOW OpraHW3M, IUIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUECCKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbu3nyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(OUIIMEHT TMOJE3HOr0 JEHWCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI JHEPrus), MpU ONUCAHUM TPABUIBHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, WX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
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CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTMMH BEIHMYUHAMM,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBWjIa CIOKEHUs Cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPruv, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NTPUYMHHO-CJICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE M3 1—2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B |—2 JEWCTBUS, MCIIONB3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBath MpoOJEeMbl, KOTOPbIE MOXHO pPEIIUTh MpPU TOMOIIH
(bu3MYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICTSATH IPOBEPIEMOE
NpEeAnoyioxKeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA Ppe3yJbTaT, HAaXOJUTh OIMMOKM B XOJE OIbITa, JeaTh
BBIBOJIBI 110 €T0 PE3YJIbTAaTaM;

MPOBOAUTL OMBITHI O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
buznuecKux CBOMCTB Tel: dbopMynHpoBaTh POBEPSIEMBIE
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYyI0BaHHS,
3aMCHIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE M3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tela,
00bE€Ma, CHUJIBI W TeMIlepaTypbl C UCIIOJIb30BaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH TMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOM BEIMUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILETOCS Tejla OT BPEMEHU JBHKEHHUSI TeENa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAIN COMMPUKOCHOBEHUS TEJI, CHIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
MOTPYKEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
TUTAaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUsA, coOupaTb YCTaHOBKY U
BBINOJHATh WM3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJEC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH M TBEPAOrO TeEla, CUIA TPEHUS CKOJIBXKEHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTBYyIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONIe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEJIOKEHHOW HHCTPYKUUU: TpU
BBIMIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH paboTe C J1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIMAIONINECS COCYJbI, OapoMeTp,
phIyuar, MOABWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBL JCUCTBUS MW3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SABJICHUN M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMepbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU IJ1 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYILIECTBISATh OTOOp HCTOYHUKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHui HAay4YHO-TIONMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUu (HU3HUECKOTO COJEPKaHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3MKH, COMPOBOXAATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLCHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAWBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPCHHSSI OSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsifl, SICKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KalWIISAPHBIC SIBIICHUS, UCIIapEeHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TETI0MPOBOIHOCTb, KOHBEKIIHUS, W3JTyYCHHE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 OMNHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JTIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUNA B
OKpY’KalollleM MHUpe, B TOM 4ucjie (U3nuecKkue SsBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupojae, uznydeHue ConHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
sBJIeHUST B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nmoie 3emuH, Jpedd IMoIr0COB, pOIb MAarHUTHOTO TOJS IS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUU
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OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N U (PU3UUECKHUE SIBICHUSA, UCTIOIb3Ys
dusznyeckre BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHs, KOJIUYECTBO
TEIUIOTBI, YJEIbHAas TEINIOEMKOCTh BEIIECTBA, YACIbHAsA TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHAas TEIJoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKa, DJIEKTPUYECKOE HAIPSHKEHUE, CONPOTHUBIICHUE IIPOBOJIHMKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
JJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (POPMYJIbL, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKyI0 BEIWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHLUI CYNEPHO3UUUHU TOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma aJis yJacTka Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMCBIBaTh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKuX
1aroB ¢ Omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyiibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUSL 3a/ladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (HOPMYJIbI,
HeoOXoauMble JUisi €€ penieHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHMBAaTh MPABWIBHOCTh TMOPSAKa
IIPOBEJCHUsS UCCIIE0OBAHUS, A€1aTh BBIBOJIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLIECCA OCThIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT ILBETa M3JIydarolled (MOriouaromie)
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MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJABI OT TEMIIEPATYpPbl >KUIKOCTH U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHUE
JIIEKTPUYECKUX 3apsiioB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[Usl MarHUTHBIX TIOJ€M IOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABI;
BBIIIOJHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO31yXa, CHUJbl TOKAa, HANPSDKEHUS C HCIMOJIB30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKHUX BEIUYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHOM OTPEUTHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpeHuil  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUJIOMIAJd TOMEPEIHOTO
CEUEHUS U YACTBbHOTO CONPOTUBIEHUS BEIIECTBA MPOBOIHMUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HANpsHKEHUS Ha IMPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO ¥  TapajuIeIbHOTO  COSAMHEHUN
MPOBOJHMUKOB): TUTAHUPOBATh WCCIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE W3MEpPEHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BEIECTBa, CONPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIIHOCTh JJIEKTPHYECKOTO TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUMCIISTh 3HAUEHNE BEJINUMHBI,

COOJTI0OaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS MW3YYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KMJKOCTHBIN
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TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CTOpaHHUsA, 3JIEKTPOCKOM, PEOCTaT), COCTaBISATh CXEMBI JIIEKTPUUYECKUX
Henen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
NPUBOAUTh  MpPUMEpPhl  (HAXOauTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
JKU3HU I obecnieueHrs 0€30MacHOCTH MPpU OOpallieHuu ¢ npudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 370pOBbS U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIEH cpejie;

OCYIICCTBJIATh TOUCK WHPOpMauK (U3UIECKOTO CONICPKAHUS B
NuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK HW TyTEM CpPaBHCHHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPH BHITTOTHCHUH yUE€OHBIX 3aJaHU HAYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHMEHHBIC W KpaTKHUE YCTHBIE COOOIIECHHS,
o006mass uHOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWs, B TOM 4YHCJIC MYOIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOM WJIM HMCCIEOBATENbCKON NIEATETbHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM  TOHATHIHBIA amnmapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUVICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B
NEATEILHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K konIy o0ydeHus B 9 kjacce rpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, mjgacTauyeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
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CHEKTpPbI UCIYCKaHMs U TMOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3Iy4deHus,
W30TOIIBL, IEPHAS] SHEPIETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTeabHOe NBIIKEHHE (3aTyXalolue |
BBIHY’KJIEHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue OeJoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MJIaHeT COJTHEYHOUW CUCTEMbI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE NECUCTBUE BUAMMOTIO,
yiIbTPaUOIECTOBOTO U  PEHTICHOBCKOTO H3JIYYEHHM, €CTECTBEHHbIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEpAJOB, JIENCTBUE PAAUMOAKTUBHBIX W3IyYEHUW Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAUTH IPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BENUYMHBI (CpeHSi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CUJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAaJIeHUsA, BEC Teja, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, TOTEHIHUAIbHAs HHEPIrusl Tena,
HOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS SHEPIUs CHKATON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI HUCIHOJB3YEMbIX BEJIMYUH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYMEPIO3UIMA CHJI, MPUHIUI OTHOCUTENIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apAI0BOTO U MAaCCOBOI0 YUCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpOWM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemary pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YpaBHEHUI), UCTIOJb3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJadydl 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME HWJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTOo 3HaueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh MOpSAIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl PHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasgTHHUKA OT Macchl Tpy3a M >KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIIMHEHHOE PacCIpOCTPAHEHUE CBETA,
pasnoxeHue 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0OJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHbl ((POKyCHOE paccTosHuE
coOuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a HW3MEPEHUS
(M3MepUTEILHOTO PUOOpPa);
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadallbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKAa OT JJUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
¢u3HYeCKUX BEIWYMH B BHUAC TaOMUI] U TpaduKOB, NIejaTh BBIBOJIBI 11O
pe3ylibTaTaM HCCIe0BaHNUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHS (U3MUCCKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM JBWKCHHH,
YCKOpEHHE CBOOOIHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa M
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI,  PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIENys MPEIOKECHHON UHCTPYKIIUU, BBIYUCIATH
3HAUYECHHUE BEJIMYUHBI U aHATU3UPOBATH MOJIYYCHHBIE PE3YyIbTaThl C YUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas IMH3a, IUTAHETApHAas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SITPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUsA (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOIM, JO3MMETp, Kamepa BuIbCOHA), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBICHUH MW HEOOXOoauMble (pu3mdeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
Ipy pEerieHNH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpPUMEpax)
IMPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I obecniedeHrs 0e€30MacHOCTH MpU O0palleHuu ¢ npudopamu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpeae;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENbHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
MyTH OMPEeNICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIONMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro  CcOAep X aHHs, CIPAaBOYHbIE MAaTE€pUaJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HKCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasiena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne i/ HanmenoBaHue pa3jiesioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
NMPOrpamMMbl Bcero Kourpoabnbie | IlpakTnueckue (uu¢posBbie)
padoTbI padoThbl o0pa3oBaTte/ibHbIE
pecypchl
Pa3nen 1. Mexanuyeckue siBJIeHUS
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
ONMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 MexaHn4eckre KoaeOaHus 7 3 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIEe U 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DNeKTPOMarHuTHOE TOJIE | 6 2 bubmuotexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexka [JOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

4.2 JIuH3BI ¥ oNITHYECKHE MPUOOPHI 6 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3zgea S. KBaHnToBbI€C SIBJICHUA
5.1 Hcnyckanne v morionieHrne CBeTa aToMOM 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO siipa 6 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 S nepHbie peakunun 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 6 2 bubmmoreka [IOK
Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne Tema ypoka KosunyecTBo yacos Hara JJIeKTPOHHbIE
n/n Bcero | Konrpoububie | IIpakruuyeckue | H3y4eHHs uugposbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl

1 Mexanndeckoe JBHKEHUE. 1 https://resh.edu.ru/
MarepuanbHasi TOuKa 02.09.2024

2 Cucrema oTcyera. 1 bubmuoreka [JOK
OTHOCUTENBHOCTh 03.09.2024 | https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHKEHUS

3 PaBHOMEpHOE 1 bubnnoreka [JOK
IPSMOJIMHENHOE JIBHKEHUE 05.09.2024 | https://m.edsoo.ru/ff0ad19a

4 HepaBuomepnoe 1 https://uchi.ru/
MPSIMOJINHEIHOE TBMYKEHUE. 09.09.2024
Cpenusis 1 MTHOBEHHAs
CKOpPOCTh

5 IIpssmonuneitHOe 1 bubnuoreka [IOK
PaBHOYCKOPEHHOE 10.09.2024 | https://m.edsoo.ru/ff0ad8d4
JBUKEHUE. Y CKOpEHUE

6 CKOpoCTh TIPSIMOJIMTHEHHOTO 1 https://uchi.ru/
PaBHOYCKOPEHHOTO 12.09.2024
neuxenus. ['padux
CKOpPOCTH

7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK
"OmnpeneneHne yCKOPEHUs 16.09.2024 | https://m.edsoo.ru/ff0adb18

TCJIa ITPU paBHOYCKOPCHHOM
JABM>KCHUHU 110 HAKJIOHHOM
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https://uchi.ru/
https://m.edsoo.ru/ff0adb18

IJI0CKOCTH"

8 CBo0OoHOE mageHue Tell. https://uchi.ru/
Omnprtel [Nanunes 17.09.2024
9 PaBHOMEpHOE ABUXKEHUE TTO bubmmoreka [JOK
okpyxHoctu. [lepuon u 19.09.2024 | https://m.edsoo.ru/ff0ael76
94acToTa OOpaIicHuUs.
Jluneitnas u yriosas
CKOpPOCTH
10 [entpocTpemurenbHoe https://resh.edu.ru/
YCKOpEHHUE 23.09.2024
11 Ilepssiit 3akoH HeroToHA. bubnnorexa [HOK
BexTop cuiibl 24.09.2024 | https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHOIEHCTBYOMIAs CHITA 26.09.2024 | https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3unus cui 30.09.2024 | https://m.edsoo.ru/ff0ae982
14 Pemenune 3amaq Ha bu6mmoreka [IOK
NPUMEHEHHE 3aKOHOB 01.10.2024 | https://m.edsoo.ru/ff0aeb6c
Herorona
15 Cuna ynpyroctu. 3akoH bubnuoreka [IOK
I'yka 03.10.2024 | https://m.edsoo.ru/ff0aeca2
16 Pemenue 3aia4 no teme https://resh.edu.ru/
«Cwuna yrpyrocTum 07.10.2024
17 JIaGoparopHas pabota bubnnoreka [JOK
«OmnpeneneHne KeCTKOCTH 08.10.2024 | https://m.edsoo.ru/ff0aee28
MPY>KUHBD)
18 Cuna tpenus bubnuorexa [IOK
10.10.2024 | https://m.edsoo.ru/ff0af738
19 Pemienne 3amau mo teme 14.10.2024 | bubauoteka [JOK
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«Cuina TpeHus»

https://m.edsoo.ru/ff0afa26

20 JIaboparopHast pabota bubmmoreka [JOK
"Onpenenenue 15.10.2024 | https://m.edsoo.ru/ff0af8be
KO3 pHUIMEeHTa TPEHUs
CKOJIbKeHUs"

21 Pemtenue 3amay mo reme bu6mmoreka [IOK
"3akonsl HeroTona. Cuia 17.10.2024 | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus"

22 Cuna TsSKeCTH U 3aKOH bu6mmorexa [IOK
BCEMHUPHOTO TSTOTCHHUSL. 21.10.2024 | https://m.edsoo.ru/ff0af044
YckopeHue cBOOOTHOTO
TaCHHUS

23 Ypok-koHbepeHIus https://resh.edu.ru/
"JIBUKEHHE TEJ BOKPYT 22.10.2024
IPaBUTAIIMOHHOTO IIEHTPA
(Conueunas cucrema).
lamaxtuku"

24 Pemenue 3amad mo reme bu6mmoreka [IOK
"Cuta TSDKECTU U 3aKOH 24.10.2024 | https://m.edsoo.ru/ff0af5f8
BCEMHUPHOI'O TATOTEHUS"

25 IlepBas kocMuueckas bubnuoreka [IOK
ckopocTb. HeBecomocTs n 07.11.2024 | https://m.edsoo.ru/ff0af33c
Meperpy3Ku

26 PaBHOBecue marepuaibHOI bubnnoreka [JOK
TOYKH. AGCOTIOTHO TBEPIOE 11.11.2024 | https://m.edsoo.ru/ff0afe36

Teno. PaBHoBecHe TBEPAOTO
Tena ¢ 3aKpeIIEHHON OCBhIO
BpaleHus. MOMEHT CUIIBI.
LenTp TsKECTH
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https://resh.edu.ru/
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https://m.edsoo.ru/ff0afe36

27 PaBHOBeCcHe MaTepuanibHONW https://uchi.ru/
TOYKH. AOGCOJIIOTHO TBEPI0E 12.11.2024
Teno. PaBHoBecue TBEpIOTo
TeJa ¢ 3aKPEIUIEHHON OChIO
BpalleHusl. MOMEHT CUJIBL.

LenTp TsxecTn

28 Pemtenue 3amay mo reme bu6mmoreka [IOK
"MomeHT cuibl. LleHTp 14.11.2024 | https://m.edsoo.ru/ff0b02b4
TsKecTn"

29 [ToaroroBka Kk KOHTPOJIBHOU bubnnorexa [JOK
pabote 1mo Teme 18.11.2024 | https://m.edsoo.ru/ff0b0408
"MexaHn4ecKoe ABUKECHUE.

B3aumopeiictBue Ten"

30 KoHntposbHas padora mo bubnnoreka [JOK
Teme "MeXaHH4YeCKOe 19.11.2024 | https://m.edsoo.ru/ff0b06ec
JnBHKeHUe. Bzanmoneicterue
Ten"

31 Nmnynec Tena. Ummynsce bubnnorexka [JOK
CHJIBI. 3aKOH COXPaHEHHUS 21.11.2024 | https://m.edsoo.ru/ffOb07fa
UMIyJibca. YIOpyroe u
HEYIPYroe B3auMOJCICTBHE

32 Pemenne 3agay mo Teme bu6nmoreka [JOK
"3aKoH coXpaHEHUs 25.11.2024 | https://m.edsoo.ru/ff0b096¢c
nMITyibca'

33 Ypok-koHDepeHIHs https://uchi.ru/
"PeakTUBHOE JBUIKEHHE B 26.11.2024
MIPUPOJIE U TEXHUKE"

34 Mexanuueckast paboTa u bubnuorexa [IOK
MOIIHOCTD 28.11.2024 | https://m.edsoo.ru/ffO0b0a84
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35 PabGota cHIIBI TSDKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTH M CHJIBI TPEHUS 02.12.2024 | https://m.edsoo.ru/ffOb0db8

36 JIaGoparopHas paboTa https://resh.edu.ru/
«OrnpeneneHue padoOThI CUITBI 03.12.2024
TPEHHUSI IPH PABHOMEPHOM
JBUKEHHUH TeJa 0
FOPU30HTAIILHOU
MTOBEPXHOCTU»

37 CBsi3b DHEPrUH U PadOTHI. https://resh.edu.ru/
[ToTennmanpHas sHEPTUs 05.12.2024

38 Kunernueckas sueprusi. bubnuorexa [JOK
Teopema 0 KHHETUYECKOM 09.12.2024 | https://m.edsoo.ru/ff0b0c32
SHEPTUHU

39 3aKOH COXpaHEHUs YHEPTUU https://resh.edu.ru/
B MEXaHHKE 10.12.2024

40 JlabopaTopHas paboTta bubnuorexa [JOK
«M3ydenne 3akoHa 12.12.2024 | https://m.edsoo.ru/ffOb12fe
COXPAHCHHUS SHEPTU

41 KonebarenpHoe NBUKEHUE U bu6mmorexa [IOK
€ro0 XapaKTEPUCTUKU 16.12.2024 | https://m.edsoo.ru/ff0b1858

42 3aryxaromue KonebaHusl. bubnuoreka [IOK
BriHyX1eHHBIE KOJICOAHMSI. 17.12.2024 | https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTuueckuii 1 https://uchi.ru/
MPYXUHHBIA MasTHUKU 19.12.2024

44 Ypok-uccrnenoBanue bubnmoreka [JOK
«3aBHUCUMOCTD TIEpHOJIa 23.12.2024 | https://m.edsoo.ru/ff0b197a

KoJIeOaHUH OT KECTKOCTH
NPY>KUHBI U MAaCCBI Tpy3a»
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45 [IpeBparienue sHepruu Npu https://uchi.ru/
MEXaHUYECKHUX KOJICOaHMIX 24.12.2024

46 JIaboparopHast pabota 1 bubmmoreka [JOK
«OmnpeneneHue 4acToThl U 26.12.2024 | https://m.edsoo.ru/ffOblaec
nepuoja Koaebanui
MPY>KUHHOTO MasiTHUKA)

47 JlaGopaTopHas pabota 1 bubmuorexa [JOK
«[IpoBepka HE3aBUCHMOCTH 28.12.2024 | https://m.edsoo.ru/ff0b197a
nepuojia KojieOaHuii rpysa,

MOJIBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

48 MexaHUYeCKHUEe BOJHBI. bubnuorexa [JOK
CBoiicTBa MEXaHHUYECKUX 09.01.2025 | https://m.edsoo.ru/ff0b21fe
BOJIH. [IpoonbHbIe 1
MOTIEPEYHBIE BOJTHBI

49 Ypok-koHbepeHIus 1 https://uchi.ru/
"MexaHW4YeCKHUEe BOJTHBI B 13.01.2025
TBEPAOM TEJIE.

Ceiicmuieckue BOJTHBI"

50 3ByK. Pacnipoctpanenue u https://uchi.ru/
OTpa)kK€HUE 3ByKa 14.01.2025

51 Ypok-uccienoBaHue 1 https://uchi.ru/
"HabumtoieHne 3aBUCUMOCTH 16.01.2025
BBICOTBI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa U BBICOTA https://uchi.ru/

TOHA. AKYCTHYECKUN 20.01.2025
pe30HaHC

53 VYpoxk-koHpepeHuus 1 bubnuorexa [IOK
"VibpTpa3Byk U HH(PA3BYK B 21.01.2025 | https://m.edsoo.ru/ffOb23ca
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MPUPOAE U TEXHUKE"

54 [ToaroroBka Kk KOHTPOJIBHOM bubmmoreka [JOK
pabote mo Teme "3aKOHbI 23.01.2025 | https://m.edsoo.ru/ff0b25f0
coxpaHeHusa. MexaHuueckue
KoJieOaHusl U BOJIHBI"

55 KonTponbnas pabota no https://resh.edu.ru/

TeMe "3aKOHBI COXPAHCHHS. 27.01.2025
Mexanuueckue KoneGaHus u
BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIe. bubnuorexa [JOK
DNEeKTPOMarHUTHHIE BOJIHBI 28.01.2025 | https://m.edsoo.ru/ff0b2abe

S7 CaoiicTBa https://resh.edu.ru/
3JICKTPOMArHUTHBIX BOJIH 30.01.2025

58 Ypok-koupepennus "lkana bubnnoreka [JOK
DIIEKTPOMATHUTHBIX BOJIH. 03.02.2025 | https://m.edsoo.ru/ff0b2fe6
Hcnons3zoBanue
AJIEKTPOMArHUTHBIX BOJIH
JUTSI COTOBOM CBsI3H"

59 Ypok-uccienoBaHue bubmmoreka [JOK
"N3yueHue cBOMCTB 04.02.2025 | https://m.edsoo.ru/ffOb2c6c
ANEKTPOMArHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona”

60 Pemienue 3amau Ha https://resh.edu.ru/
OTIpe/IeTICHUE YaCTOThI U 06.02.2025
JUIMHBI 3JIEKTPOMAarHATHON
BOJIHBI

61 DneKTpOMarHuTHas pupoaa bubnuorexa [IOK
cera. CKOpOCTh CBETA. 10.02.2025 | https://m.edsoo.ru/ff0b31d0
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BomnHoBEIE cBOIICTBA cBETA

62

Hcrouynuku ceera.
[IpssMmonuneHOe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

11.02.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aK0oH OTpa)KEHHUS CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA
OTpaXXEHUs CBETA

13.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3aKoH
MPEJIOMIJICHUS CBETa

17.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEeHHEE
OTpa)keHUE CBETA.
Hcnonb30BaHue MOIHOTO
BHYTPEHHET0 OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX

18.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlabopaTopHas pabota
"UccnenoBanue
3aBHCUMOCTH yTJiia
MPEJIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuue "Bo3ayx-crekno""

20.02.2025

https://resh.edu.ru/

67

VYpoxk-koHpepeHuus

"M cnonp30BaHuE IOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"

24.02.2025

https://resh.edu.ru/

68

Jluna3el. OnTrdeckas cria
JIMH3bI

25.02.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb3f2c

41



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3o0paxeHuil B bubmuorexa [JOK
JMH3aX 27.02.2025 | https://m.edsoo.ru/ff0b444a

70 JIaboparopHast pabota bubmmoreka [JOK
"OmnpeneneHne GOKYCHOTO 03.03.2025 | https://m.edsoo.ru/ff0b4206
pacCTOAHUS U ONITUYECKOMN
CHUJIBI COOMpArOIIEH JTMH3HI"

71 Ypok-koH(bepeHIus bubmuorexa [JOK
"Onruyeckue JIMH30BbIE 04.03.2025 | https://m.edsoo.ru/ffOcOa7e
puoopsI"

72 ['ma3 kak onruaeckas bu6mmoreka [IOK
cucrema. 3peHue 06.03.2025 | https://m.edsoo.ru/ff0b4684

73 Ypok-koHbepeHIus https://uchi.ru/

"IledexTnl 3penns. Kak 10.03.2025
COXPaHUTH 3peHue"

74 Paznoxxenune Oemoro ceera B bubmuorexa [JOK
criektp. Onbitel HeroToHa. 11.03.2025 | https://m.edsoo.ru/ff0cOf4c
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucnepcus cera

75 JlabopaTopHas paboTta bubnuotexa [JOK
"OMBITHI IO PA3I0KEHHUIO 13.03.2025 | https://m.edsoo.ru/ff0cOe2a
0eJI0ro CBeTa B CHEKTP U
BOCIPUSTHIO 1IBETA
MIPEeIMETOB TPHU UX
HaOII0ICHUN Yepe3
1[BETOBBIE (PUIBTPHI"

76 Y poK-TIpaKTHKyM https://uchi.ru/
"BosiHOBBIE CBOICTBA CBETA: 17.03.2025

aucrepcusi, HHTephepeHIINs
u audpakmms"”
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77 OmnerTel Pe3epdopna u bubmuorexa [JOK
IUIaHeTapHass MOJEb aToMa 18.03.2025 | https://m.edsoo.ru/ff0c12a8

78 [ocrynatsl bopa. Mozens https://uchi.ru/
aToMa bopa 20.03.2025

79 Hcnyckanue u nornouieHue bubnmoreka [JOK
cBeTa aToMOM. KBaHTHI. 03.04.2025 | https://m.edsoo.ru/ff0c144c
JIuHeityaTbie CIEKTPhI

80 Ypok-npakTuKym bubnnoreka [JOK
"HabmroneHue criekTpoB 07.04.2025 | https://m.edsoo.ru/ff0c1550
ucIyckanus'"

81 PannoakTuBHOCTE U €€ BUBI bubnuotexa [JOK

08.04.2025 | https://m.edsoo.ru/ff0c1672

82 CrpoeHue aTOMHOTO sipa. bubnnoreka [JOK
Hyxknonnas monens 10.04.2025 | https://m.edsoo.ru/ffOcl8ac

83 PanuoaktuBHBIC bubnuorexa [JOK
npeBpaiieHus. 130Tonsl 14.04.2025 | https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau mo teme: bubnuotexa [JOK
"PannoakTuBHBIE 15.04.2025 | https://m.edsoo.ru/ff0clb4a
IpeBpalieHus "

85 [lepuon nonypacnana https://uchi.ru/

17.04.2025

86 Ypok-koHbepeHIHs bubmmoreka [JOK
"ParoaKTHBHBIC M3TYUCHHUS 21.04.2025 | https://m.edsoo.ru/ff0c2126
B IIPUPOJIC, MEIUIIHHE,

TeXHUKE"

87 SAnepHble peakuuu. 3aKOHBI bubnmoreka [JOK
COXPaHEHHUs 3apsAA0BOT0 U 22.04.2025 | https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBA3U aTOMHBIX 24.04.2025 | bubmmoreka [JOK
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AA€Ep. CBs13b MacCHl U

https://m.edsoo.ru/ffOcld7a

SHEPTUHU

89 Pemenue 3amad mo reme https://uchi.ru/
" nepHble peakuun" 28.04.2025

90 Peakuuu cuHTe3a M IeTICHUS bubnmoreka [JOK
siep. ICTOUHMKH SHEPTUH 29.04.2025 | https://m.edsoo.ru/ffOc1e88
CouHiia 1 3831

91 Ypok-koHbepeHIus https://uchi.ru/

"SI nepHas sHEpreTHKA. 05.05.2025
JleiicTBHSI paJIMOAKTUBHBIX

M3JIy4€HUH Ha )KUBBIC

opraHu3msl"

92 [ToaroroBka K KOHTPOJILHOM bu6mmoreka [IOK
paboTe 1mo Teme 06.05.2025 | https://m.edsoo.ru/ff0c223e
"DJIeKTPOMarHuTHOE MOJIE.

DNeKTPOMarHUTHHIE BOJHBI.
KBanToBrie sBieHus"

93 KonrtponsHas pabora mo https://uchi.ru/
TeMe "DIIEKTPOMAarHUTHOE 12.05.2025
noJie. DIeKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
SIBIICHUSA"

94 [ToBTOpeHue, 06001IICeHNE. bu6mmoreka [JOK
JTaGoparopHbie pabOTHI 11O 13.05.2025 | https://m.edsoo.ru/ff0c245a
Kypcy "B3aumogerictaue
Ten"

95 [ToBTOpeHue, 06001IIEeHNE 1 bu6mmoreka [JOK
CHCTEMAaTHU3allHs 3HAHHI 15.05.2025 | https://m.edsoo.ru/ff0c2572

96 [ToBTOpeHue, 06001IeHNE 1 19.05.2025 | BbubGauoreka [IOK
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CHUCTCMAaTHU3alusia 3HAHUM

https://m.edsoo.ru/ff0c2a22

97 [ToBTOpeHUE, 0600IICHNE 1 1 bubmmoreka [JOK
CUCTEMaTHU3allis 3HAHUU 20.05.2025 | https://m.edsoo.ru/ff0c2b30

98 [ToBTOpeHUE, 06001ICHNE. 1 1 bubmmoreka [JOK
JIabopatopHbie pabOThI IO 22.05.2025 | https://m.edsoo.ru/ff0c2¢c52
Kkypcy "CBeToBble sBIeHUA"

99 [ToBTOpEeHME, 0000IIEHNE 1 1 bu6mmoreka [IOK
cUcTeMaTU3als 3HaHUI 26.05.2025 | https://m.edsoo.ru/ff0c2d6a

OBUIEE KOJIMYECTBO YACOB 99 27

I10 ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®uszuka 9 knacc/ [epoimkun A.B., I'ytauk E.M. OO01ecTBo ¢ orpaHuyeHHOM
OTBETCTBEHHOCTBIO «JIPODAY»; AkmuoHepHoe oOmecTBo «M3marenscTBO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Jlykamuk B.M. COopHuk BompocoB M 3aaad no ¢usuke. 7-9 k. — M.:
[Ipocsenienue.

2. Ileppimkun A.B. ®unanouu A.B. CoopHuk 3amau o gusuke 7 — 9 kiacc.
— M.: «Dx3amen».

3. Mapon A. E. COOpHHMK KayeCTBEHHBIX 3ajay Mo Qusuke: maga 7-9 ki
oO1eo0pa3oBar. yupexaenuii.- M.: IIpocBeiienue.

4. I'pomueBa O.U. KoHTpobHBIE U CAMOCTOATENbHBIE U PAOOTHI 1O PU3UKE 9
kiacc: Kk yueonuky A.B. Ilepoimkun «®usuka.9 knace». - M. U3aaTenscTBo

«IK3aMEH.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmmoteka — Bc€ o npeamery «dusukay: http://www.proshkolu.ru
bubnmoteka [{OK: https://edsoo.ru/
Poccuiickas anextponHas mmkoja: https://resh.edu.ru/

Yun.py: https://uchi.ru/
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