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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (Qusnke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJOKEHWH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera « Ouznkay.

CopnepxaHue mporpaMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYaroIIUXCsi U OpPraHU3alUi0 H3YYCHUS
bu3MKKM Ha JAESITENbHOCTHOM OCHOBE. B mporpamMme mo (¢u3MKe y4YUTHIBAKOTCS
BO3MOXKHOCTH Yy4ueOHOro mpenMera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIET0 00pa3oBaHMs.

[Tporpamma o ¢usuke ycTaHaBIMBaET paclpeaesieHne yueOHOro MaTepurana
1o rojgaM oOydeHus (1o Kjaccam), MmpejjaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS TPEIMETHOTO COJCPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOIUuXCsl.

®du3zuka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKAT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (HHU3NUYECKOU
reorpaduei, BHOCHUT BKJIaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
MPEJOCTaBIsieT Hambosiee SICHbIE O00pa3lbl MPUMEHEHHS HAyYHOTO METOoja
MO3HAHUS, TO €CTh CII0C00a MOTYyYeHUs TOCTOBEPHBIX 3HAHUHN O MHpE.

OpnHa W3 TIaBHBIX 33/a4d (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH W
MHTEpeca K HayKe y 00ydJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIaJICHUE
CIICIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBCHHOHAYYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCJIEIOBAHNUS;

e UHTEPIPETHPOBATH  JAaHHBIE U  HCHOJB30BATh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJISl TOJTyYECHHS BBIBOJIOB.

emn wusyueHuss (PU3NKM HAa YpPOBHE OCHOBHOIO OOIINEro 00pa30oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mpenmera «Duszmka» B
oOpa3oBatenbHBIX oOpraHusauusx Poccuiickoit @Denpepanuu, peaTu3yrOIIMX
OCHOBHBIE  00111€00pa30BaTEeIbHbIE MPOTPAMMBL, YTBEPKIAEHHOW pelIeHUuEM
Komnernn Munucrepersa npocseienus Poccuiickoin @enepanunu (poToKoJI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau ndyyenuss Gpusnuku:

e TMpUOOpETEHHWE HHTEpeca U CTPEMJICHUS OOYy4YaloIMUXCAd K HayYHOMY

U3YUYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;



pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpoBaHUE
MCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBIICHUSIM;
(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYeHHUs
OCHOB CTPOEHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
dbopmupoBaHUe MPEACTaBICHUN O pojid (DU3UKHU ISl PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
po(heCcCHOHATIBHON J1eATENbHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrkeHWe 3THUX TeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 00pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTUX 3a1aY:

npuoOpeTeHue 3HAaHMW O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECCKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHHSIX

npUOOpEeTEHUE YMEHHUI OMHUCHIBATH M OOBSACHATH (PU3NUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYyUYEHHBIX 3HAHU;,

OCBOCHME METOJOB pEUIEHUs MPOCTEHMIIMX PaAcy€THBIX 3ajay C
UCITIOJIb30BAaHUEM bu3nuecKux MoOJIeTIeH, TBOPYECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUI HAOMIOAaTh MPUPOIHBIC SIBJICHUS U BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U AKCHEPUMEHTANbHBIE HCCICIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ MHDOpMaIuel (HU3NIECKOro COJEpIKaHMUs,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OlIEHWBaHUE HHPOpMAIUY;

3HAKOMCTBO €O c(hepamu mpoecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
C (QU3MKOH, W COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHus oTBoauTCs 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1lacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 102 daca (3 yaca B HEZENIO).

[Ipeanaraemelii B mporpamMme no ¢Gu3MKe nepedeHb J1abopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEIb JIETACT BHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroInMxcsl, CIUCKa HKCIEPUMEHTANBHBIX 3aJaHui, MpejiaraéMbplx B paMKax
OCHOBHOTO rOCYJapCTBEHHOT'0 3K3aMeHa 1o (U3UKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgea 1. ®usuka u €€ poib B IO3HAHUM OKPY:KAIOLIEro MUpa.

®duzuka — Hayka o mnpupoje. SBneHus npupoabl. PU3NUECKUE SABICHUS:
MEXaHUYECKHe, TEIUIOBbIE, JIEKTPUUECKHIE, MATHUTHBIE, CBETOBbBIC, 3BYKOBBIE.

duznueckre BeNMUUHBL. M3MmepeHue Quanueckux BelWyuH. Puznyeckue
npubopsl. [lorpentHocts u3MepeHnit. MextyHapoiHast CUCTEMa eUHUII.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT MPUPOJY.
EcTecTBeHHOHAYUYHBINT METOJl TO3HAHUS: HAOIIOJEHNWE, TOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIDKCHHUE TUTIOTE3, SKCIICPUMEHT IO MPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmoaemoro siieHus. Onucanue GU3NIeCKuX SBJICHHUH ¢ TIOMOIIBIO MOJICTIEH.

Hemoncmpauuu.

1. MexaHWuecKue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. duznueckue NpuOOPHI U MPOIEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBLIM U
MG poBBIM TPUOOPOM.

Jlabopamopnsie padbomul u onvimol.

OmnpeneneHue eHbl IeIeHUs IKaJIbl U3MEPUTEILHOTO MPUOOpa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TE.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JaTYuKa TeMIepaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE THIOTE3bI: JATbHOCTh MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM Oouibllie, YeM OOJbIle BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BelmiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,

JTIOKa3bIBAIOIINE IUCKPETHOE CTPOCHKE BEILIECTRA.

JBwxenue yactuil BemecTBa. CBs3b CKOPOCTH JBWKEHHUS YaCTUIl C
temriepatypoil. bpoyHoBckoe aBuxkeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEU U TBEPIBIX
(kpucrammyeckux) Teia. B3anMocCBsI3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaOmronenue SIBJICHUM, 0O0BACHSAIOLINXCS MPUTSKEHUEM WA

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.
Jlabopamopnsie pabomul u onvimol.
1. Ouenka JuamMeTpa aroMa METOAOM psSAOB (C  HCIIOJIb30BAaHUEM

dboTorpaduii).

LAE



2. OnbITHI O HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3pgen 3. JIBU:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexanuueckoe ABUxkeHUE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JBUXKEHUE.
Cxkopoctb. CpenHsisi CKOPOCTh IIPH HEPAaBHOMEPHOM JABMXKECHMM. Pacdér nmytu u
BPEMEHU JBUKECHUS.

SIBnenue uHepuMU. 3aKOH HHEpUUU. B3auMoneicTBHE TEN Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JABWXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BbEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoAeucTBUsA Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJIA
TsokecTr. Cuila TSKeCTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CnoxxeHnue
CWJI, HAaIIpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxeicTByromas cuwi. Cuia TpeHus.
TpeHue CKoJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MpUPOE U TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCcKOro JBMKEHUS Tea.

2. H3mepeHune CKOpOCTH NPSIMOJIMHEWHOIO JBUYKEHUS.

3. HaOumroneHue siBlIeHUS UHEPLMH.

4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOAECUCTBUHU TEJl.

5. CpaBHEHHME MacC 10 B3aUMOJCHCTBUIO TEJ.

6. Cll0)eHue CUJI, HaIPaBJIECHHBIX 110 OJHOMN MPSIMOU.

Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBH)KEHHSI (IIApPHKA B KUAKOCTH,

MOJIEJIH JCKTPUUECKOTO aBTOMOOUJISL U TaK JIajee).
2. OmpeneneHue CpeaHEl CKOPOCTH CKOJbXEHUs OpycKa WIM IIapuKa 0
HAKJIOHHOW TTOCKOCTH.
3. OnpezneneHue IWIOTHOCTH TBEPAOTO TEINA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiinn)
IIPYKUHBI OT IPWIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHS CKOJIBXKECHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS [TOBEPXHOCTEN.

Paszgeua 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUs raza oTr oO0béMma, TemmepaTypbl. llepemaua naBneHus
TBEPABIMU TEJAMHU, XUIAKOCTAMH W ra3zamu. 3akoH Ilackans. IIneBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOWHBI. [ mapocratmyeckuid
napajokc. Coobmarouecs cocynpl. ['uapaBiueckue MEXaHU3MBI.

AtMocdepa 3emsin u atMocdepHoe naBieHUe. [IpuUMHBI CylIECTBOBaHMS
BO3aylHOM oOosouku 3emiu. Onbir Toppuuemnu. M3mepenune armocepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC()EPHOTO JAABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpubGops! 17151 M13MepeHns aTMOC(HEepHOTO TaBJICHHUS.

JlericTBue KUIAKOCTHU U ra3a Ha IOTPYKEHHOE B HUX TeJIO. BelTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.



3aBUCUMOCTh JaBJIEHUS ra3a oT TeMIepaTyphl.

[Iepenaua naBneHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnnyeckuii npecc.

[IposiBrieHne nercTBUst aTMOCHEPHOTO JIaBJICHMUS.

3aBUCUMOCTh BBITAIKHUBAIONIECH CHJIBI OT OOBEMA MOTPYKEHHOW 4YacTH
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IJIaBaHUS TEJl: TUIaBAaHUE WM MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOILIEHUS INIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHMOCTH Beca Telia B BOJE OT 00bEMa OTPYKEHHOH B
YKUJIKOCTh YaCTH TENa.

2. OnpezneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIOIIEH Ha  TeJo,
MOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MACChI TEJIA.

4. OmpITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKHUBAOIICH  CHIIBI,
JNEUCTBYIOIIE Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOTPYKEHHOM B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
OIIpEAEIICHUE €€ rPy30H0ABEMHOCTH.

Paznen S. PaGora u MOIIHOCTH. JHEPIHsl.

Mexannueckasi pabota. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS TIJIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpuMeHeHue TmpaBwiia paBHOBECHS phluara K OJIOKY.
«3onoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas »dHeprus. KuHeTMueckas U TOTEHIUAIbHAs SHEPTHS.
[IpeBpailieHre OHOTO BU/IA MEXaHUYECKOW DHEPTUM B APYTrOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenuie pabOThl CHIbI TPEHUSI TIPU PABHOMEPHOM ABMIKEHHUM Telia

10 TOPU3OHTAIBLHOM MTOBEPXHOCTH.

2. HccrenoBanue yClIOBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKTOHHON MIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHUU.

o vk wnNpRE

8 KVIACC
Pa3pnen 6. TenioBble IBJICHUS.
OCHOBHBIEC TIOJOXEHUSI MOJICKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKAAOIINE
OCHOBHBI€ TIOJIOKEHUS MOJICKYISIPHOKHUHETUYECKON TEOPUHU.



Monenu TBEPIOro, KHUAKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucrannmueckne u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CmaurBaHue U KanWUIApHBIE siBiIeHUs. TermioBoe paciimpeHue 1 cxaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS
yactull. BuyTtpenHsass sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
Terionepeaaya U COBEpUICHUE paboThI. Bunpr TEIUIONEpEaayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3IyUYCHHUE.

KonunuectBo TemnoTel. YenbHasi TEMIOEMKOCTh BellecTBa. TeraooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TermioBoro Oananca. IlmaBneHue u
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJelbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpa3oBanue u kouzaeHcarus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KHUIIEHHA OT aTMoc(hepHOro
JTABJICHUS.

BrnaxuocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Ipunnuner pabotsl TeroBbiX aBurarenet KIIJ[ TemioBoro auratesns.
TernnoBble ABUTATENN U 3ALIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILLIECHUS YHEPTUH B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmogenne OpOyHOBCKOTO JIBHIKECHHSI.

Habmoneaune nuddysun.

Habmronenne SBIeHU CMauMBaHKS M KaMLIIPHBIX SBJICHUM.

Habmoienue TemnaoBoro paciuimpeHust Tei.

M3MmeHeHne AaBiieHUs ra3a NpU W3MEHEHHH 00bEMa M HArpeBaHUM WU

OXJIQXKICHUH.

6. I[lpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bupasel Tenonepenayu.

8. OxJaxJIeHHe MPHU COBEPILIEHUU PaOOTHI.

9. HarpeBanue nipu coBepiieHuu pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGmrogeHne KumeHus.

12. HaGmrogeHre nocTosiHCTBA TeMITepaTyphl MpHU IMJIaBJICHUU.

13. Moaenu TErIoBbIX JBUTATEIEH.

Jlabopamopnsie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.

2. OnpITHI IO BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIA WUJIU caxapa.

3. OmnbITel MO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHHS ra30B, JKUJKOCTEH U
TBEPJIBIX TEJL.
Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE MINPHULIA.

5. OnbIThL, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh [AaBIICHUS BO3QyXa OT €ro
00BbEMa M HArPEBAHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnoTesbl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOI TPyOKe OT TeMIIEpaTyphl.
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7. HaGmonenne wu3MeHEHHsT BHYTPEHHEW OJHEPrUU Tella B pe3yibTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBiIeHUS TEIIOOOMEHA MPU CMEIMIMBAHUU XOJOJHON H

ropsitue BOJIBI.

9. OmpezneneHue KOJMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOM  MpH

TEMJI000MEHE C HArPEThIM METAITUYECKUM LUITUHAPOM.

10. OnpeneneHne yaeapHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCIIapeHus.

12. OnpeesieHne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHON TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ted. JlBa poma 3JIEKTpUYECKHX 3apsaoB. B3aumoneincTBue
3apsbKeHHBIX  Teil. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJTMYUHBI 3apsAJI0B U PACCTOSHUAS MEKY TE€JIaMU).

Onexktpuueckoe mnone. Hanpsok€HHOCTH siekTpudeckoro nosist. IlpuHnmn
CYNEPIIO3ULIUH IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsijl.
Crpoenne aroma. IIpOBOIHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsAa.

DNEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
W cTOYHUKN TIOCTOSSHHOTO TOKa. JIEMCTBUS JJIEKTPUUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUHN TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydactka nenu. llocienoBarenbHOe W mapauleIbHOE  COSOUHEHHE
IIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUYeCcKOoro Toka. 3akoH Jxoyns—JleHua.
DIEKTPUYECKHUE LENMU U MOTPEOUTENN IEKTPUUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locrosiHHBIE ~ MarHuThl.  B3auMoOAENCTBHE  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJsie 3eMJIM U €r0 3HAYCHUE JJIs KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarauTHoe TMoOJ€  BJIEKTpUYecKoro Toka. IIpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKAa. VCIonbp30BaHWE 3IIEKTPOJIBUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SABneHue 37eKTpoMarHuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHEPaTop. CnocoOb1 MOJIYYEHHUS AIEKTPUYECKOU SHEPIUHu.
DIEKTPOCTAaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIEKTPU3ALUS TEN.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

OnekTpocTaTuyeckasi MHIYKIHS.

3aKOH COXPAaHEHUS JIEKTPUYECKHX 3aPsJI0B.

[IpoBOIHUKY U AUDIICKTPUKH.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre CUIIOBBIX JIMHUW 3JIEKTPUUECKOTO TMOJIA.

M cTOYHUKH TOCTOSHHOTO TOKA.

JlericTBUS DNEKTPUYECKOTO TOKA.

DJIEKTPUYECKUI TOK B KHUJIKOCTH.

["a30BbIi1 pa3ps.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTPUYECKOTO HAPSI)KEHUST BOJIbTMETPOM.

Peocrar u Mara3zuH COnpOTHUBIICHUM.

BzaumMoneiicTBue IOCTOSHHBIX MarHUTOB.

MoaenupoBaHUe HEBO3MOKHOCTH PA3/ICJICHUS TTOJFOCOB MAarHUTA.
MoaennpoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DJIeKTPOMArHHuT.

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIHH.

OnbiTel Dapanes.

3aBUCMMOCTh HAIlPaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HMKHOBECHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnpITel MO HAONIOJACHHUIO DJEKTPU3AIMK TEl WHIAYKIMEH W Tpu
COIPUKOCHOBEHUH.

HccnenoBanue neWCTBUS BJIEKTPUYECKOTO TOJS HA MPOBOJHUKU U
JUDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1€ MOCTOSIHHOTO TOKA.
W3mepenue u peryIupoBaHHie CHJIbI TOKA.

W3mepenue u peryiupoBaHie HAMPsDKEHUS.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3ncCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pEe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb AIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAU MONEPEUYHOTO
CCUCHHS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH TPHU TOCIEI0BATEIHHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmiia Uisi CHIBI TOKAa MPH MapalieIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UIAYIIErO 4epe3 JaMIOuKy, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBatesns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.



15. I3yyeHue MarHMTHOrO TMOJ MOCTOSHHBIX MAarHUTOB TMpPU  HUX
00BETMHEHUH U Pa3ICTICHUN.

16. MccnemoBanue IEUCTBUS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOLIKME 3aBUCHUMOCTb CHJIbl  B3aUMOJEHCTBHUS
KAaTyIIKM C TOKOM M MAarHhTa OT CWJIbl TOKA W HANpaBJIEHUS TOKa B
KaTYyIIKE.

18. I3yueHue AeNCTBHSI MArHUTHOTIO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl JJIEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ anmekTpoBUraTeibHOM YCTaHOBKHU.

21. OnBITBI TIO HWCCIEAOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOM WHAYKIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHUS] U HAINpaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paszgea 8. Mexanuyeckue siBJIeHUS.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBr>keHue. HepaBHoMepHOE npsiMONIMHENHOE JIBH>KeHUE. CpelHsisi U MTHOBEHHAs
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mNpsAMOIMHEWHOe aABMkeHue. CBoOoaHOE
najenue. OnbiThl ["anuies.

PaBHOMepHOE ABMXEHUE MO OKpY>KHOCTH. [lepmon m dacrtota obOpareHusl.
JInnenHas u yriioBast CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBbii 3ax0H HptoToHa. Bropoii 3akoH Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMT CynepnO3ULINA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cwia TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOTO
najgenus. JIBmxenue ruianetr BOKpyr Comnuoa. IlepBas kocmMuueckass CKOPOCTb.
HeBecomMocCTh U nieperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPEIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenue mmmyibca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannyeckass paboTta W MOIIHOCTh. PaboTa cui TsDKECTH, YHPYTOCTH,
TpeHusi. CBs3b SHEPruM U padoThl. [loTeHIMampHasT YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPIHUU. 3aKOH COXPAHCHHS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HaGmrogeHne MeXaHUYeCKOro JBUKEHUS Tela OTHOCUTEIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME NyT€ WU TPACKTOPUM MABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUSL.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBMKEHUS.

HaGnronenue ABM>KEHUS Tella M0 OKPYKHOCTH.

HabGnronenne MexaHM4ecKux sIBICHUM, MPOUCXOSAIINX B CHCTEME OTCUETA
«Temexka» mnpu €€ PAaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTEJIBHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHUS T€Ja OT MACChl T€Jla U JCHCTBYIOIIEH HAa HETO
CUJIBL.

Hab6nronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUH TEII.

HN3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua ummyJsibca mpu B3aUMOACHCTBUU TEIL.

[TpeoOpa3oBanus SHEPTUH MPU B3aUMOACHCTBUU TEJL.

CoxpaHeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbCa TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnrogenne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOJHOM IaJICHUU.
CoxpaHeHHne MEXAHUYECKOW SHEPTUU NIPU IBUKEHUU TEJIa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjis pa3roHa M JadbHEUIIIET0 PaBHOMEPHOTO
JBMDKCHUS IIapUKA WA TEIICKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHUS OpycKa WIIM JBIKCHHS
IapuKa 1Mo HaKJIOHHOM ITOCKOCTH.

Onpenenenne yCKOPEHHS Tela MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHNN 03 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTH IMYTH OTHOCATCS KaK psAJI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE IMPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI  TPCHHUS CKOJBXKCHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHMSI.

Omnpenencuue kodpduieHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tella
10 TOPU30HTAILHON TTOBEPXHOCTH.

Onpenenenne pabOTHl  CHJIBI  YIPYrOCTH TIPHM  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEITOABUKHOTO M ITOBHIKHOTO OJIOKOB.

W3yuyeHune 3aK0Ha COXpaHCHUS SHCPTHH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHusl M BOJIHbI.

KonebarenbHoe neukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUINTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU TP KOJICOATETHHOM JIBIKCHHH.

3aryxaomue — konebanus.  BreiHykneHnole — konebanus.  Pe3zonanc.
Mexannueckue BoaHbl. (CBOWCTBA MexXaHWYeCKUMX BOJIH. [IpoposibHble U



MIONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPIOM TENE, CEUICMUYECKUE BOITHBI.

3ByK. I'poMKkocTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmogenue koneOGaHWii Ten MOJ NEWCTBHEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.
HaOmroneHne BeIHYXICHHBIX KOJICOAHHWM M pe30HaHCA.
PacnipocTpaneHue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHUYECKHI1 pe30HAHC.
./Iaéopamopuble padomul u onvimol.
1. OmpeneneHre 4dYacTOTBI M TepHoaa KOJIeOaHWA MaTeMaTHUYeCKOTO
MasiTHUKA.
OmnpeneneHue 4acToThl U MepruoAa KojieOaHUM NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIEOAHUN MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH MEeproia KOIeOaHUM MPYyKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHUCUMOCTH TEpUO/a KOJIEOAHWI rpy3a, MOABEIHICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh Tepuoja  KojeOaHwit
MPY>KUHHOTO MasiTHUKA OT MACChl I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Pazgea 10. D1eKTpOMarHuTHoOe MoJi€e M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHuTHoIX BOJH. I[llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoga cera. CkopocTh cBeta. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBLHOTO

TenedoHa.

Pazgen 11. CBeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpaneHnue cBera. 3atMenust ConHua u Jlynel. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpenomieHus cBera. [lonHoe BHYTpeHHee
OTpaxkeHWe cBeTa. lcronb30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.
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Jluaza. Xom mywedt B JsmH3e. Onruueckas cuctema (oroammapara,
MUKpPOCKOIIa M Teneckona. ['ya3 kak onTuyeckas cuctema. binm3opykocTs u
JATbHO30PKOCTb.
Paznoxxenue Oemnoro cBera B crnekTp. Omnbitel HploToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.
Jemoncmpayuu.
[IpsiMONIMHEHOE pacpOCTPAHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.
OnTuuecKkuid CBETOBO/I.
Xona myueil B cobuparoleil JnH3e.
XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.
[Tomrydenne n300pakeHnid ¢ TOMOIIBIO JIUH3.
[Tpunuun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mopens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIEKTP.
12. [Tonnyyenue 6enoro cBeTa Npu CI0KEHUH CBETa pPa3HbIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPAKEHUSI CBETOBOIO Jyda OT yria
naJICHHUs.
N3ydeHne xapakTepuCTHK N300pakeHUs TpeIMeTa B IJIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHUMOCTH YIJIa MPEIOMIIEHUSI CBETOBOIO Jiyya OT yriia
NaJCHUS HA TPAHULE «BO3LYX—CTEKIIO».
[Tomyuenne n300paXkeHni ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSHUS U ONTUYECKOM CHJIBI COOMpAroIIen
JIMH3BI.
OnBbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJEHUU Yepe3
[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

Omnwitel Pesepdopna u mianerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U MorioiieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, OeTta- U ramma-uzinydeHus. CTpOoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sapa. Msoronsl. PaanoaxtrBHBIE
npespaiuenus. [lepuosa nomaypacnaga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHMsS 3apsIOBOIO M MAaCCOBOI'O YHCEIL.
DOHeprusi CBsA3M aTOMHBIX saep. CBA3bp Macchl W dHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3I.

SAnepnas sHepreruka. J[elcTBUA pPaAMOAKTUBHBIX W3JIYYEHUWA HA >KHUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

1. CHeKkTpbl U3JIyYEHUS U MOTJIOIICHHUS.

2. CnekTpsl pa3InyHbIX Ta30B.

3. ChekTp BOAOpOAA.
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4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TyUCHUN.

6. Perucrparus uzmydeHus IpUPOTHBIX MHHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusam).

3. M3mepenue pagnoakTuBHOrO (POHA.

IHoBTOpUTEIBLHO-0000 1A IMA MOAYIb.

[ToBTOpUTENHEHO-0000IIAIONINN MOYJTb TIPpEAHA3HAYEH JJII CUCTEMAaTHU3aIluu
u  0000mIeHWS  TPEIMETHOTO  COJCpKaHUS W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YYCHHUH BCETO Kypca (GU3HKH, a TAKXKE JJI TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIINAX ATOT yUYCOHBIN MpeIMET.

[Ipu m3ydeHUn AAHHOTO MOJIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
NEATEILHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTIKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIECAOBAHUS
SBJICHUA TPUPOABl M TEXHUKU, OBJAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHMS, TPUMEHSIsS TIOJyYEeHHbIE 3HAHHWSA, pelaTh 3aJayd, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIE.

[IpuHIIMTIUATBHO ACSTENHHOCTHBIN XapakTep JAHHOTO pasjiesia peaan3yeTcs
32 CY€T TOro, 4YTro OOYyYaIOIIMECS BBIMOIHSIIOT 3aJlaHus, B KOTOPHIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUN pacro3HaBaTb W HAYYHO OOBSICHATH
bu3ndecKue ABICHUS B OKPYKAIOIICH MPUPO/JIC U TTOBCEAHEBHOM JKU3HMU;

MCITOJIB30BaTh HAYYHBIC METObI MCCIICIOBAHUS (PU3HUCCKUX SBJICHUN, B TOM
YHUCIIE IS IPOBEPKH TUIIOTE3 U TOJTYYCHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAyYHBIC OCHOBBI HamOoJee BaKHBIX JOCTHIKCHHN COBPEMEHHBIX
TEXHOJIOTUM, HAPUMEP, MPAKTUYECKOT'0 UCIOIb30BAHUS PA3TMYHBIX UICTOYHUKOB
HHEPTrMU Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
HHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABIEHO
Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaTOB.
B pesynbrare nsydenus: Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyuaroierocsi 0yayT cpOpMUpPOBaHbI CIEAYIOLIUE JIUUYHOCTHBIE PE3YyJIbTaThl B
4acTH:
1) mnaTpHMOTHYECKOr0 BOCIMTAHUS:
— IMPOSIBJICHUE WHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOUIICHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpamIaHCKOro ¥ IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJIeM, CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
TOCTUXKEHUN (PU3UKH;
— OCO3HAHME BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JEATEIBHOCTH
YYEHOrO;
3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:
— BOCHPUATUE ICTETUYECKUX KauecTB (PUM3MUYECKON HAayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHUA:
— OCO3HAaHUE UEHHOCTH (U3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
[I03HAHUS MHUPA, OCHOBBI PA3BUTUSA TEXHOJIOIMU, BaXKHEUILIEH COCTaBIIAIOLIEH
KYJIBTYPBI;
— Ppa3BUTHE HAy4HOH II0003HATENBPHOCTH, MHTEpPECa K MCCIIEI0BATEIbCKON
NEeSTENbHOCTH;
5) dopmupoBaHuSs KyJbTYPbI 310POBbSl M IMOIUOHAJIBHOT0 0JIATONIOTyYHSA:
— OCO3HaHHWE IIEHHOCTH Oe30MmacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH IIpaBMJ 0O€30IIaCHOrO IIOBEJEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBAaHHUEM B
JOMAIIHUX yCIIOBHUSX;
— c(opMupOBaHHOCTh HaBbIKA peQIIEKCUU, NpPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOro e MpaBa y JPyroro 4ejJoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTHBHOE Yy4YacTHE B PEIICHHHM IPAKTHYECKUX 3a1ad (B paMKaxX CEMBH,
oOpa3oBaTenbHON  OpraHM3allid, ToOpojJa, Kpas) TEXHOJOTHUYECKOW U
COLIMAJIbHOW HAMNpPaBIEHHOCTH, TPEOYIOIMMX B TOM YHUCIAE M (PU3MUECKHX
3HAHUMH;
— UHTEpEC K IPAKTUUECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOrH4eCKOr0 BOCIIMTAHMSA



— OpHUEHTAalUs Ha NpUMEHEHUEe (PU3NYECKUX 3HAHUW IS pEelIeHHs 3a7ad B
00JaCTU OKpY’Karollel cpenapbl, IJIaHUPOBAHMS TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUN ISl OKPYKAIOIIEH CPEbl;
— OCO3HAHUE TJIOOATBHOTO XapaKTepa AKOJOTHMYECKUX MpoOJieM U MyTel ux
pelieHus;

8) agmanTauuMu K HU3MEHAIIMMCH YCJIOBHUSM COLMAJBLHOM M NPUPOAHOU

cpeabl:
— TMOTPEOHOCTh BO B3aWMOJACHCTBUU TIPU BBHITIOJHEHUW WCCIEAOBAaHUN U
MPOCKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
IPYTUX;
— TIOBBIICHUE YPOBHSA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
NEATEBbHOCTD;
— NOTpeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hciie GOPMYyIUPOBATH
UJICHU, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBICHUSIX;
— 0CO3HaHuE AePUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;
— IUITAHUPOBAHHME CBOETO PAa3BUTUS B MPUOOPETECHUU HOBBIX (PUBHMUECKUX
3HAHUU;
— CTPEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U TPUPOIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;
— OLICHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKpPYXKAIOLIYI0 Cpendy,
BO3MOYHBIX TJIOOQJIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare OcBOeHUS TpoOrpaMMbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1iero oopa3oBanus y oOy4Jaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIUE TO3HABATEIbHBIE YHUBEPCATIbHBIE YUCOHbBIC JEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4ueOHBIC  JCHCTBUSA, PETYyJIATUBHBIC
yHUBEpCaIbHbIC yUeOHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3zoBble 1oruyeckue aAecTBus:

e BBIBISITH W XapaKTEPU30BaTh CYIICCTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIECHUI);

e YCTAaHABIWBATH CYIICCTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHMS JIJIS
0000IIeHNS ¥ CPaBHEHHUS;

e BBISBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakrax,
JTAHHBIX U HAOJIIOJEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

e BBISBIATh NMPUUYUHHO-CJIEJCTBEHHBIC CBSI3M MPU H3YUYCHUH (PU3HMUECKUX
SIBJICHMI U TMPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAaHUEM JICTYKTUBHBIX



Y MHIYKTUBHBIX YMO3aKJIFOUECHHI, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3AX
(bU3UYECKUX BEIIMYNH;

CaMOCTOATENIbHO BbIOMpaTh CHOCO0 pelieHus Yy4uyeOHOW (usnueckon
3a/layu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEUIEHUs, BHIOOp Hambosee
MOAXOJSIIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKyue 1eMCTBUA.

UCIIOJTb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKIUI HHCTPYMEHT TIO3HAHHS,
MIPOBOAMTH 1O CAMOCTOSTEIHPHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYeCKU IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UUECKOTO
SIBJICHUS;

OIICHMBATh HAa TMPUMEHHUMOCTh H  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WU IKCIIEPUMEHTA,;

CaMOCTOATENEHO (POpMyIHPOBaTH 00OOIIEHHS U BBHIBOABI TIO PE3yIbTaTam
POBEIEHHOTO HAOIIIOICHUS, OIBITA, UCCIICIOBAHMS,;

MPOTHO3WPOBATh BO3MOXXHOE JaJIbHEWIIEe pPa3BUTHE  (DUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 UX Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MIPUMEHSATh Pa3JINYHbIE METOJIbl, MTHCTPYMEHTHI U 3alIPOCHI MPU MOUCKE U
orOope MHGOPMALMKM WIM JAHHBIX C Y4ETOM MPEIOKEHHON YyuyeOHOM
busnyeckoit 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TPEACTABICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOXKHBIMU
CXeMaMH, ThuarpaMmmamMu, HTHOW rpauKoi U MX KOMOWHAIIHSIMHU.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XOJ€ O0OCYXXIEHUs y4yeOHOro Marepuana, pe3yJibTaToB JIaDOpaTOPHBIX
paboT M MPOEKTOB 331aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI U
BBICKA3bIBaTh WJICH, HAIlEJICHHBIE HA PELICHUE 33/Ja4d M MOJJEp KaHHE
OJ1aro’KeIaTeIbHOCTH OOIEHNS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JIPYTUX YYaCTHHUKOB
Juanora, oOHapyXKUBaTh pa3IU4Ke U CXOACTBO MO3UIIHIA;

BBIp@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3YIbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, POCKTA);

NOHMMAaTh W WCTOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUyAIbHOW palbOThl MpPHU PEIICHUH KOHKPETHOH (u3nyeckon
po0JIeMBbl;

IPUHUMATh L€ COBMECTHOW JIEATENbHOCTH, OPraHU30BBIBATH JIEHUCTBUSA
no €€ JOCTI)KEHUIO: paclpefensiTh poiH, OoOCYXIaTh MpPOLECCHl U
PEe3YIbTAaThl COBMECTHOM pabOoThI, 00001IaTh MHEHUS HECKOJIBKHUX JIFOICH;



e BBINOJHATH CBOIO YacTh PabOThl, TOCTUras Ka4eCTBEHHOI'O pe3yJbTaTa Io
CBOEMY HAIIPABICHUIO W KOOPAWHHPYS CBOM JEUCTBHUS C JAPYIUMU
YJI€HaMU KOMaH/Ibl;

e OIEHMBATh KAayeCTBO CBOET0 BKJIaJa B OOLIMU MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Pel"yJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

e BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOLIUX
JUIS pelieHus: (PU3NYecKux 3HaHU;

e OpPHEHTHPOBATbCSA B  pA3IMYHBIX NOAXOJAaX MPHUHATHSI  pEUICHUMN
(MHIMBUAYaJbHOE, MPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHHM
rpynmoi);

e CaMOCTOSITENIBHO COCTABIISATh AJITOPUTM pelIeHUsI (PU3NYECKOH 3a1auu Uu
IUTAHAa MCCIIEOBAHMS C YYETOM MMEIOIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeJlaracMble BApUAHThI PEIICHUN;

e JenaTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHBIA HHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYallly U MIpeajiaraTh miaH e€ u3MEeHEeHUS;

e OOBSICHATH TMNPUYUHBI JOCTHKEHUS  (HEJOCTIKEHHUS) Pe3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCII€ B XOJ| BBIIOJTHEHUS
($u3MYECKOr0  HUCCIEOBAaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, HM3MEHUBILIMXCA CUTYyallMid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEW;

e OIICHMBATh COOTBETCTBUE PE3yJbTaTa LIETH U YCIOBUSIM;

e CTaBUTH ceOsI HA MECTO JAPYrOoro YeJOBEeKa B XOJI€ CIOpa WIH TUCKYCCHH
Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY IPYToro;

e IpHU3HABATh CBOE MMPABO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEP)KJICHUSIX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEJMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce rpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMHUYECKHE SIBJICHMS, HAOIIOICHHE,
SKCIIEPUMEHT, MOJIENb, THUIOTE3a, €IWHULBl (PU3MUECKUX BEJIMYUH, aToM,
MOJIEKyJla,  arperaTHble  COCTOSHMsS  BemiecTBa  (TBEpAOE,  KUAKOE,
razoo0pas3Hoe), MexXaHHM4ecKoe JABI)KEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NpsIMOJIMHEHOE), TpaeKTOpus, paBHOACUCTBYIOUIas cuiua, JedopManus
(ympyrasi, iacTHdeckas), HeBECOMOCTb, COOOIIAIOIITUECS COCY/IBI,

pasznuuath sBieHus (AuQQys3us, TEIMIOBOE [BIKEHHUE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE JNBH)KCHUE, HEpPaBHOMEPHOE JBUYKEHUE, UHEpIUS,



B3aMMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOW OCBIO
BpaIllCHUs, Nlepefaya JAaBICHUS TBEPIABIMU TENaMH, >KUAKOCTSIMHM MU Ta3aMH,
aTMOoc(epHOE JIaBJIICHHME, IUIABAaHUE TEJ, MPEBPAIICHHUS MEXaHUYECKON
SHEPIrUM) MO ONHMCAHUIO UX XapaAKTEPHBIX CBOMCTB MU HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXKaroLleM
MHUpE, B TOM 4HCle (PU3NYECKUE SBJICHUS B NPUPOJE: MPUMEPHI IBUKEHUS C
pPa3IM4YHBIMM CKOPOCTSIMM B >KMBOM M HEKHWBOW NPHUPOJE, NEUCTBUE CHUIIBI
TPEHUsI B IPUPOJEC U TEXHUKE, BIUSHUE aTMOCPEPHOIO JaBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE PbIO, phlUaru B TeJie YEJOBEeKa, IPU ITOM IEPEBOJIUTH
OPaKTHUECKYIO0 3aJady B Y4YeOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKK) GU3UIECKUX SIBICHUI;

ONKCHIBATh HM3yUEHHBIE CBOMCTBA Ted U (U3HUECKUE SIBICHHS, HCIOJb3Ys
¢usnyeckue BeTUUYMHBI (Macca, 00BEM, IMIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOpOCTB, CPEAHSS CKOPOCTh, CUJIAa YIPYIOCTH, CWJIA TSKECTH, BEC Tea, CHIIA
TpeHus, naBiieHue (TBEPAOro Teja, KUIKOCTHU, T'a3a), BbITAJIKUBAIOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, TUIEYO CUJIbI, MOMEHT CHUJIbI, KO3 PUIIEHT
IOJIE3HOTO JEHCTBUS MEXAaHU3MOB, KHHETUYECKAsl U TIOTEHIMAIbHAS YHEPIHS),
OPU ONUCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, HUX OOO3HAYEHUS U €IMHULBl (U3MUECKUX BEJIMYUH, HAXOAUTh
(opMyJibl, CBS3BIBAOIIME JAHHYIO (U3NYECKYH0 BEJIWYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TIpadUKU M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYNH;

XapaKTepu30BaTh CBOICTBaA Tell, (PU3NUYECKUE SABJICHUS U MPOLIECCHI, UCIIONb3YSI
IpaBujia CIOKEHHUS CUII (BIIOJIb OAHOW MpsiMOM), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxuMesna, IPaBUJIO PaBHOBECHs phluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHMKH, 3aKOH COXPAaHEHUs MEXaHWYECKOW DJHEPrUH, MPU OTOM JaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAXKEHNUE;

OOBSCHATh (PU3NUECKUE SBJICHUS, ITPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd NIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABITH
MPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
maroB ¢ omopod Ha 1-2 wu3yYeHHBIX CBOWCTBA (UINYECKUX SIBICHU,
(Pu3nYECKUX 3aKOHA UIIN 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7aud B 1—2 NelCTBHS, UCHOJIB3Ys 3aKOHBI U (hOPMYJIbL,
CBA3BIBaIOLIME (PU3MYECKHE BEIIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBHS 3aJlayu
3aMUChIBaTh KpaTKOE YCIOBUE, IMOJCTaBIATh (PU3NYECKUE BEJIMYMHBI B
dbopMyabl M NPOBOAMTH PACUYEThl, HAXOAUTHb CIPABOYHBIC JIAHHBIE,
HEOOXOUMBbIE JUIsl pELICHUs 3a]ay, OLEHUBATh PEATMCTUYHOCTh MOJIYyYEHHOU
(pu3nYEeCKOi BETUUHHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIN (PU3NUYECKUX
METOJ0B, B OIIMCAHUH UCCIEAOBAHUS BBIICIATh IPOBEPSIEMOE MPEAIIOTI0KEHUE



(rumote3y), paszidyatb M HUHTEPIPETUPOBATH IOJYUYEHHBIN pe3yJibTar,
HaXOJIUTh OMIMOKH B XOJI€ OIBITA, JIeJIaTh BEIBOJIBI IO €T0 pe3ysIbTaTaM;
MPOBOJAUTH OMBITHI MO HAOIIOJECHUIO (PU3UUYECKUX SBICHUN WU (DUINUECKUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMbIE MNPEINOIOKEHUS, COOUPATh
YCTAHOBKY U3 MPEIJIOKEHHOIO0 O0OpYJIOBaHMS, 3aMUChIBATH XOJ| OMbITAa M
(bopMyIMpPOBATH BHIBO/IBI;

BBINIOJIHATD MPSIMbIE M3MEPEHUsI PACCTOSIHMS, BPEMEHHU, MacChl Tesa, 00bEMa,
CWJIBI U TEMIIEPATyphl C UCIIOJIb30BAaHMEM aHATIOTOBBIX U HU(PPOBBIX MPUOOPOB,
3aMuChIBaTh IOKa3aHUsT TpUOOpPOB ¢ Y4€TOM 3aJaHHONW aOCOIIOTHOMN
IIOIPEITHOCTH U3MEPEHUN;

IPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYECKOW BEIUYUHBI OT
IpPYrol C UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JIBIXKYILIETOCSI T€Ja OT BPEMEHM JIBUKEHUS TeJa, CUJIbI TPEHUS
CKOJBXEHUS OT Beca Tela, KadecTBa OOpabOTKM NOBEPXHOCTEH Tel U
HE3aBUCUMOCTU CHWJIbl TPEHHUS OT IUIONIAU COMPUKOCHOBEHUSI TEJ, CHJIbI
YOPYrOCTH OT YJUIMHEHUS TPYKUHBI, BBITAIKUBAIOLIEH CUJIIBI OT 00BbEMa
MOTPYKEHHOM YaCTH Tela U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH TeNla, OT TIyOWHBI, HAa KOTOPYIO TIOrPYXEHO TEeJOo, YCIOBUMI
IUTaBaHUsl TeJ, YCJIOBUW pPAaBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO HCCIEOBaHUs, COOMPaTh YCTAHOBKY M BBIMOJHSITH
U3MEpPEHUs, CIeAys TNpPeJIOKEHHOMY IUlaHy, (UKCUPOBATh PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJE MPEIJIOKECHHBIX
TaOJHIl U TPaPUKOB, JEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
POBOJUTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJKOCTA U TBEPAOrO TEJa, CHJIAa TPEHUS CKOJIbXKEHUS, J1aBICHUE
BO3/1yXa, BBITAJIKUBAIOIIAS CUJa, IEUCTBYIOIIAsl HA TOTPYKEHHOE B KUJKOCTh
TeNn0, KOA(DPUIMEHT TMOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAaHHU3MOB), CIEIYs
MPEJIOKEHHONM MHCTPYKIMU: TIPU  BBINIOJTHEHUU HW3MEPEHUNM coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAUYEHHUE UCKOMOM BEJTUYUHBI;
coOJiroaTh MpaBWIa TEXHUKU O€30MacHOCTH IMpU paboTe ¢ JabopaTOpPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI ICUCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOIIAIONIUECS COCYJbl, OapoMeTp, phlyar,
MTOABMKHBIA U HEMTOABMKHBINA OJIOK, HAKIIOHHAS TIOCKOCTH;

XapaKkTepU30BaTh MPUHITUIIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHCIIC: MOAIIUITHUKHA, YCTPOUCTBO
BOJIONIPOBOJIa, THUPABIMYECKUN MPEcC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM
HACcoOC, apeoMeTp), UCMOJIb3ys 3HAHUSI O CBOMCTBAX (PUBMUECKUX SIBJICHUU U
He0O0X0auMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OpPMAIUIO O TPUMEpPax) MPAKTUYECKOTO
UCIOJIb30BAaHUSI ~ (PU3WYECKUX 3HAHUW B  TOBCEAHEBHOM OKM3HU IS
oOecrieueHns 6e€30mMacHOCTU TP OOpaIeHuu ¢ ITpudopamMu U TEXHUYESCKUMHU



YCTPONUCTBAMH, COXPAHEHUS 3I0POBbSI M COONIOJCHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH Cpeae;
OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(popMaruu B IHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U MyTEM
CpaBHEHHUS pPa3IUYHBIX HWCTOYHHUKOB BBIICIATH HWH(OpMAIMio, KoTOopas
SBIIICTCSI IPOTUBOPEUMBON MITH MOKET OBITh HEJOCTOBEPHOA;
UCTIONB30BaTh TIPH BBIMOJIHEGHUN YYEOHBIX 3alaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOTO COICpX aHHS, CIPaBOYHBIC MaTepUaibl, PECYPCHI
cetu  Mutepner, BnageTh npuéMaMu ~ KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2-3 WMCTOYHWUKOB HHPOpMANHUK (U3HUYECKOTO COJEpKaHHUS, B TOM
YHUCJIe MyOJIMYHO JeNIaTh KPAaTKUE COOOIICHHUS O pe3yJbTaTax MPOEKTOB WITU
y49eOHBIX HCCIEOBAaHUN, TPHU OSTOM TPAMOTHO HCIIOJIH30BAaTh W3yYCHHBIN
MOHSATUUHBIN  ammapaT Kypca (U3WKH, COMPOBOXKIATh  BBICTYIJICHUE
MPE3EHTAIUEN;
IpY  BBINOJHEHUHU YYEOHBIX TIIPOCKTOB U HCCIACAOBAHWH pacmlpeneisaTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C MTOCTABICHHBIMH 3aJ]a4aMU, CICAUTh
3a BBIMOJIHCHUEM IIJIaHa JCHCTBHIMA, aJ[eKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ
B JICATEIBHOCTh TPYIMIbBI, BHICTPAaWBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE,
YUUTHIBAasI MHCHUE OKPYKAIOLIUX.

K xoniy oOydenus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOITUXCSI YMEHUIA:

UCIIOJIB30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIe Tena, HACBHIIICHHBIA M HEHACBHIIIEHHBIA Map, BIAKHOCTh BO3AyXa,
TEeMIIepaTypa, BHYTPEHHSAS SHEPIHs, TEIUIOBOW JBUTraTENb, 3JIEMEHTApHBIN
ANEKTPUYECKUHN 3apsiji, dJIEKTPUUYECKOE I0J€, MPOBOJHUKH U JUAJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TOJIE;

pa3nuuaTh SBJIEHMS (TEIUIOBOE pAacCIIMpPEHME U CKaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauyMBaHUE, KalWUIAPHBIE SBJICHUS, HCIIAPEHUE,
KOHJIEHCAlWs, [UIaBJICHHE, KpUCTAIM3auus (OTBEpJIEBAHKE), KHUIICHHUE,
Teruionepeaaya (TemIonpoOBOJHOCTb, KOHBEKIUS, U3IIyUEHHUE), JIEKTpU3ALU
T€J, B3aUMOJCHCTBUE 3apsioB, ACUCTBUS SJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICWCTBHE MAarHUTOB, JEWCTBHE MAarHUTHOIO IIOJS Ha
OPOBOJHUK C TOKOM, OJJIEKTPOMATHWTHAs WHIYKLUMS) IO ONHCAHUI HUX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX JIaHHOE
(bu3nuecKoe SIBICHHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKalOLIEM
MHUpE, B TOM 4HCI€ (QUINUYECKHE SBICHUS B NPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE W KallWULIPHBIE SBJIEHUS B IIPUPOAE, KPUCTALIBI B IPUPOJIE,
n3znyuyenue CouHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0O0pa3oBaHUE
poChl, TyMaHa, UHes, CHera, OJJIGKTpUYECKUE SBJIECHUA B armocdepe,



AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MArHUTHOE TI0JI€ 3€MJIH, Ipei] MOITI0COB,
pOJIb MarHUTHOTO TOJIA ISl )KM3HU Ha 3emule, MOJISIPHOE CUSHHE, IIPU 3TOM
NEPEBOJUTh IMPAKTHUECKYIO 3a7auy B Y4e€OHYIO, BBIJENSTh CYLIECTBEHHbIE
CBOMCTBA (Mpu3HaKHU) U3UUECKUX SIBICHUN;

ONMUCHIBATh M3yUYECHHbIE CBONCTBA Tel MU (PU3MUYECKHE SIBJICHUS, HCIOJb3YS
(u3nyeckue BENMUYMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPIrUs, KOJIUYECTBO
TEIUIOTHI, YAEJIbHAS TEINIOEMKOCTh BELIECTBA, YAEJbHAs TEIUIOTa IUIABICHUS,
yleabHas TemjioTra napooOpa3oBaHMs, yAelbHas TEIUIOTa CrOpaHUsl TOIUIMBA,
KOA(Q(UIUEHT TMOJE3HOr0 JEHUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3AYyXa, JJIEKTPUYECKUH 3apsl, CWIA TOKA, SJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHBIICHHE IMPOBOJAHMKA, YAEIBHOE CONPOTUBIICHUE
BelIecTBa, paboTa M MOIIHOCTh BJIEKTPUUYECKOTO TOKa), MPH ONHCAHUU
MPaBWJIBHO TPaKTOBaThb (DU3MUECKUNA CMBICH HUCIHOJB3YEMBIX BEJIWYHH,
0003HAYeHUST U EAUHUIBI (U3NYECKUX BEIWYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMUYMHY C JPYTUMH BEITUYMHAMH,
CTPOUTH IPaQUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;
XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MIPOLIECCHI, UCIIONb3YS
OCHOBHBIC  IIOJIOXKCHHUSI ~ MOJIEKYJIIDHO-KMHETHYECKOM TEOPUM  CTPOCHUS
BEIIECTBA, IPUHLIMII CyNEPIIO3ULUH MOJEN (Ha KaYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma juig ydacTka uenu, 3akoH Jlxoyis—J/lenna,
3aKOH COXPAHEHMsI 3HEPrHM, MPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NYECKUE MTPOLECCHI U CBOIMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaIui IIPaKTUKOOPHUEHTUPOBAHHOI O XapakTepa: BBISIBIISITD
MPUYMHHOCIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHME M3 1—2 JOTrHYecKux
maroB ¢ omopod Ha 1-2 H3y4YEeHHBIX CBOWCTBAa (UINYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJaud B 2—3 JIEHWCTBHS, UCIOJIb3Ys 3aKOHBI U (hOPMYJIbL,
CBA3BIBaIOLIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBHS 3aJlayu
3aIMCBIBATh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3a/1aud, BHIOWpATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE ISl €€ pelieHus,
MPOBOANTh pacuy€Thl M CpPAaBHUBATH IMOJIYYCHHOE 3HA4YeHHE (PU3UUECKOU
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacmno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIINTh MPU MOMOIIU (PU3NIECKUX
METO/IOB, HCIIONb3ysl OMNHCAHUE MCCIEIOBAaHUsA, BBIJCIATh HPOBEPIEMOE
OPEANnoiIOKEHWe,  OLEHUBATh  MPABWIBHOCTh  MOPSAKA  MPOBEACHUS
UCCJIEIOBAHMSI, JI€JaTh BBIBOJIbI;

IPOBOJUTH OMbBITHI MO HAOMIOACHHUIO (DPU3UYECKUX SIBICHUN WM (PUIUYECKUX
CBOMCTB TeJ (KalWIISPHBIE SIBICHUS, 3aBUCUMOCTD JABJICHUS BO3[yXa OT €ro
o0bEMa, TeMIiepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHUS M HarpeBaHUs Ipu
U3JYyYEHUH OT LIBETa M3JIydarouleil (Ioriouaromieil) NoBEepXHOCTH, CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIIEpPATyphl XKUAKOCTH W IUIOIIAJNA €€ MOBEPXHOCTH,
JNEKTpU3aunsd TeJI W B3aUMOJACHCTBUE  BJIEKTPUYECKUX  3apsAJIOB,



B3aMMOJICICTBHE MOCTOSIHHBIX MAarHWTOB, BU3yalM3alldsi MarHUTHBIX IOJIEH
MOCTOSIHHBIX MarHUTOB, JACHCTBHUS MarHUTHOTO TOJS HA MPOBOJAHHUK C TOKOM,
CBOMCTBA AJMEKTPOMArHMWTa, CBOMCTBA DJEKTPOJBUTATENS MOCTOSITHHOTO TOKA):
dbopMynIupoBaTh TMPOBEpPSEMbIC MPEANONOKEHUs, COOMpaTh YCTAaHOBKY W3
NPEIOKEHHOTO O00OPYIOBaHMsI, OMUCHIBATH XOJA OMBITa U (POPMYITUPOBATH
BBIBO/JIbI;

BBINOJIHATh MpPSIMbIE M3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIbHOW BIIAKHOCTU
BO3/yXa, CUJIbl TOKA, HAPSKEHUS! C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MUECKUX BEJIIMYMH, CPABHUBATh PE3YJIbTAThl M3MEPEHUM C
y4€TOM 3aJIaHHOM aOCOTIOTHON TOTPEITHOCTH;

OPOBOANUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BEJIUYUHBI OT
JPYTo# ¢ MCIOJIB30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh COMPOTHUBIICHUS
MPOBOJAHHUKA OT €ro JUIMHBI, IUIOMAAN IMONEPEYHOTO0 CEYEHHsS] U yNEIbHOTrO
COTPOTUBIICHUSI BEIECTBA MPOBOJAHHKA, CHJIBI TOKa, WAYIIEr0 4epes
NPOBOAHHUK,  OT  HAmpsOKEHUST  HAa  TMPOBOJHUKE,  HMCCIICOBAHUE
MOCTIEOBATEIPHOTO U MapaJIeIbHOTO  COCIWHEHWH  IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHNE, COOMPATh YCTAHOBKY M BBITIONHATH HU3MEPEHUS,
clenyst TpPeUIOKEHHOMY IUIaHy, (UKCHPOBATH pE3yJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH B BUJE TaOJMI U TrpauKoOB, A€JIaTh BBIBOJIBI M0 pe3yjbTaTaM
UCCIIC/IOBAHMUSI;

OPOBOAUTH KOCBEHHBIE HW3MEpPEHUs (U3NYECKUX BeIU4MH (yIenbHas
TEIUIOEMKOCTb BEILIECTBA, CONPOTUBIECHUE MPOBOJHUKA, pabOTa U MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUTAHUPOBATh U3MEpEeHMs, coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJEAys MPEeIJIOKEHHON WHCTPYKLUUU, U
BBIUKCIISTH 3HAUCHHE BEJINYMHBI,

coONroAaTh MpaBWiIa TEXHUKH O€30MaCHOCTH MpH padore C J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIIBI EHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCJE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, IapoBas TypOWHA, aMIIEpPMETP, BOJBTMETP, CUYETUUK
AIIEKTPUYECKON SHEPrUM, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKHUE MPEIOXPAHUTEIIH,
AIIEKTPOMArHUT, AJIEKTPOABHUIaTENb MOCTOSIHHOTO TOKA), MCIOB3Ys 3HAHHS O
CBOMCTBaX  (U3MYECKUX  SBICHUM W  HEoOXoaumble  (hU3HUECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHBIC TTPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBI TEPMOMETp, TEPMOC,
MICUXPOMETpP, THTPOMETp, ABUTaTeb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI,
peocTaT), COCTABIIATh CXEMbl IEKTPUUYECKUX LIENEH C MOCIEI0BATENIbHBIM U
napajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB, pa3jiMuasi yCJIOBHbIE 00O3HAuYCHUs
AJIEMEHTOB JIEKTPUUECKUX LENeil;

OPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O MPUMEpPax) MPaKTUIECKOro
UCTIONb30BaHUsl  (PU3MYECKUX 3HAHUW B  TOBCEAHEBHOM KHU3HU  JJIA



oOecrnieyeHns O€30MaCHOCTH MpU OOpaIEHUH ¢ MPUOOpPAMHU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/IOPOBBS U COOIIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpeae;
OCYILIECTBJIATh MOUCK MH(pOpMaluu (pU3ndeckoro coaepxkanus B MHTepHere,
HAa OCHOBE HUMEIOIIMXCS 3HAHUA W NYTEM CpaBHEHUS JOMOIHUTEIbHBIX
UCTOYHHUKOB BBIIEIATh HHPOPMALUIO, KOTOPast SIBJISIETCSI IPOTUBOPEUNBOM WIH
MOJKET OBbITh HEIOCTOBEPHOM;
UCIIOJb30BaTh IIPU BBINOJIHEHUH YYE€OHBIX 3aJlaHUM Hay4YHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3MUYECKOTO COEp X aHHs, CIpPaBOYHbIE MaTepuaibl, PECYpChI
cetu  MHTepHer, BnageTh NOpUEMAMM  KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE THCHMEHHbIE W KpaTKUE YCTHBIE COOOIICHHUS,
0000mast wuH(pOpMAIMI0O W3  HECKOJbKMX HMCTOYHUKOB  (DU3UYECKOTO
COJIEp’KaHusl, B TOM YHUCIE MyOJUYHO MPEICTaBIATh PE3yIbTaThl MPOCKTHOU
WM HCCIIEIOBATENbCKON JESTENIBHOCTH, MPHU 3TOM IPAaMOTHO HCIOJIb30BaTh
U3YYEHHBIM  TOHSATUHHBIM  ammapaT Kypca  (QU3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;
OPU BBINOJIHEHUM YYEOHBIX IIPOEKTOB M MCCIEAOBAHUN (PU3NUECKUX
IOPOLECCOB PACIPEAETATh OOS3aHHOCTH B TIpPyNIE B COOTBETCTBUH C
IIOCTABJICHHBIMH 3a/1a4aMU, CJICIWTH 3a BBIIIOJIHEHUEM IUIaHA JACHUCTBUH U
KOpPpPEKTUPOBAaTh €ro, aJeKBATHO OLICHWBATh COOCTBEHHBIM BKJIAJ B
NEATENBHOCTh TPYMNIbI, BBICTPAMBAaTh KOMMYHUKATHBHOE B3aWMOJIECHCTBHUE,
IPOSIBIISii TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOyuenust B 9 kjiacce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUM:

HCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUETA, MaTepUalibHas TOYKa, TPACKTOPUS,
OTHOCUTEIFHOCTh ~MEXaHWYECKOTo JABWXEHUA, nedopmanusa (ynpyras,
MJIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, LEHTP TSHKECTH, aOCOJMIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPIOrO TEJa, PABHOBECHE, MEXaHMUYECKHE KOJE€OaHHWA U BOJHBI, 3BYK,
uHOpa3ByK M YIbTPa3ByK,  OJJIGKTPOMArHUTHBIE  BOJIHBI,  IIKajia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI
WCIyCKaHUsl U TOTJOUIeHHs, anbda, OeTa- M ramma-u3iaydeHHs, H30TOIIbI,
AJIepHasl PHEPreTUKa;

paznuyaTh SIBJI€HUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JIBUKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBHXKEHHUE, CBOOOJHOE
naZieHue TeJl, pPABHOMEPHOE JIBHXKEHHE 10 OKPYXHOCTH, B3aUMOJICHCTBUE Tell,
pPEaKTUBHOE  JIBMDKEHHME, KoJie0aTelnbHOE JIBIJKEHHME  (3aTyxarollue U
BBIHYX/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBW)XECHHME, OTpaKCHHE
3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAKEHUE U IIPEIIOMIICHUE CBETA,
IOJIHOE€ BHYTPEHHEE OTpPakKEHHE CBETA, pasjio’KeHUEe OeJoro CBeTa B CHEKTP U
CIIOKEHUE  CIIEKTPAJIBHBIX  I[BETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
PaZOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa W3IIy4YEeHHS) II0



ONMCAaHUID HMX  XapaKTEepHbIX CBOMCTB M HA  OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacno3HaBaTh MPOSIBJIECHUE U3YUYEHHBIX (PU3UUECKUX SIBICHHUI B OKPYXKaIOLEM
Mupe (B TOM uucie (pU3NYECKUE SBICHUS B MPHUPOJE: NPWIUBBI U OTIUBHI,
nBrkeHue 1iaHeT COJIHEYHOM CHUCTEMbl, PEAKTUBHOE JIBJKEHHME >KHBBIX
OpPraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHUE, CECMUUECKHE
BOJIHBI, I[yHaMH, 07XO, IBE€Ta TeJ, ONTHYECKHE SBJIECHUS B MPHUPOAE,
OMOJIOrMYecKoe JEHCTBUE BUJIMMOTO, YJIbTPA(PHOIETOBOIO U PEHTIE€HOBCKOIO
U3Jy4YeHUIl, €CTECTBEHHBbIM paJuOaKTUBHBIA (OH, KOCMHUYECKHE JIyYH,
PagOAKTUBHOE U3ITy4YECHHE IPUPOAHBIX MUHEpPAJIOB, NENCTBHE
PaAMOAKTUBHBIX HM3JIyYEHUI Ha OpPraHu3M 4YeJIOBEKa), IPU 3TOM NEPEBOJIUTH
NPaKTHUECKYIO0 3aJady B Y4YeOHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKku) U3HYECKUX SIBICHUN;

OMHCHIBATh HM3yUEHHBIC CBOMCTBA Ted M (U3HUECKUE SIBICHHS, HCIOJb3Ys
¢usznyeckue BEIMYMHBI (CPEAHSsI M MIHOBEHHAsh CKOPOCTh Tela TMpHu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NE€peMEIlIeHHe, MyTh, YIrjoBas
CKOpPOCTb, CHJIa TpPEHMs, CHJIa YIPYroCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOrO MaJi€HUs, BEC TENA, UMITYJIbC TEJA, UMITYJIbC CUJIbl, MEXaHUUYECKas
paboTa W MOIIHOCTb, IOTEHLIMAJIbHAS OJHEPrUsl Teja, IMOAHATOTO Haj
[OBEPXHOCTBIO  3€MJIM, [OTCHLMAJIbHAs DSHEPrus CXKATOH  IPY>KUHBI,
KWHETUYECKasi SHEprusi, MOJIHAsg MEXaHWYecKas SHEeprus, Mepuoj W 4yacToTa
Kosie0aHul, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
[IOKAa3aTellb MPEIOMIICHHs CpEelpl), NPU ONUCAHUU IPAaBUIBHO TPAaKTOBATh
(u3NYECKU CMBICIT HCHOJb3YEMbIX BEIUYMH, OOO3HAUYEHUS U EIUHHIIBI
(¢u3nyeCKuX  BEIWYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(¢u3MYECKyI0 BEIWYUHY C JPYTUMHU BEJIUYUHAMH, CTPOUTH Trpapuku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTEepHU30BaTh CBOKMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3YS
3aKOH COXPAHEHUs DSHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLUII
CYNEPHO3ULMM CWI, PUHIUI OTHOCUTENIBHOCTH ['anmunes, 3akoHbl HbroTOHA,
3aKOH COXPAaHEHMsI HMMITYJbCA, 3aKOHbl OTPAXXCHHSI M IPEIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsAJ0OBOTO M MACCOBOI'O YHMCEI MPU SIAEPHBIX PEaKLUsX,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHAa M 3alHUCHIBATh €ro
MaTeMaTU4YECKOE BBIPAKECHHUE;

OOBACHATH (PU3HYECKHUE TIPOLECCHl U CBOICTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTYyallMil TNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYHMHHO-
CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKUX IIaroB C
onopoil Ha 2-3 U3y4YEHHBIX CBOMCTBAa (M3MYECKUX SBJICHHM, (PU3NUECKUX
3aKOHOB WJIH 3aKOHOMEPHOCTEM;

pemars pacuéTHble 3a7aun (ONMUpAIOIIMECS HAa CHUCTEMY M3 2—3 ypaBHEHHUI),
UCTIOJb3YSl 3aKOHBI M (POpPMyJbI, CBsI3bIBAlOLIME (DU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 33Ja4d 3alUCBhIBaTh KPAaTKOE YCIOBHE, BBIABIITH
HEJIOCTAIOIINE WM HW30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (POPMYIIHI,



HEOOXOMuMBbIE  JJI  pPELIEHUs, MPOBOAUTH pacu€Thl U  OLICHHUBATH
PEATUCTUYHOCTH MOJTYYEHHOTO 3HAUYCHUST GPU3NYECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMbl, KOTOPBIE MOXHO PEIINTh MPU MOMOIIN (PU3NIECKUX
METOJIOB, HCIIONIb3Ys ONHMCAHHME WCCIEIOBaHMs, BBIACIATH MPOBEPSIEMOE
NPEINONOKeHNEe,  OLIEHWBAaTh  NPABWIBHOCTh  TOpPSIAKA  MPOBEACHUS
UCCIIEJOBAHMsI, JIEJIaTh BbIBOJIbI, MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN
U OIIBITOB;

IPOBOAMUTH OMbBITHl MO0 HAOMIOAECHUIO (PU3UUECKUX SIBICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3yuyeHue BTOPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs
SHEPrUM, 3aBUCUMOCTh NEepHoJa KoJeOaHU! NpPy>KMHHOTO MAasiTHUKAa OT MaccChl
rpy3a M XECTKOCTU NPYKMHbBI U HE3aBUCHUMOCTb OT aMIUIMTYAbl MaJlbIX
Kosie0aHul, MPSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, pa3joKEeHUE Oenoro
CBETa B CIEKTpP, MU3YUYCHHE CBOMICTB M300pakeHHs B IUIOCKOM 3€pKajie Hu
CBOMCTB H300paXeHHs NpeaMeTra B coOuparoumed JuH3€, HaOII0ACHUE
CIUIOIIHBIX U JTMHEWUYATBhIX CIEKTPOB M3IIYYEHHS): CAMOCTOATEIHLHO COOMpPAThH
YCTaHOBKY W3 M30BITOYHOTO Habopa 000pyAOBaHWs, OMHMCHIBATH XOJ OIBITA U
€T0 pe3yJbTaThl, POPMYIHUPOBATH BHIBOIBL;

OPOBOAUTH IPU HEOOXOIUMOCTH CEPUIO MPSAMBIX H3MEPEHM, Ompenesnss
CpelHee 3HAa4YeHHE M3MepseMOM  BeaMuuHbl  (POKyCHOE  paccTOsHHE
cobuparomield  JMH3bI), OOOCHOBBIBaTH  BBIOOP  CIOcO0a  M3MEPCHHS
(M3MEepUTENBHOTO MPUOOopa);

OPOBOAMTh  MCCJIEAOBAHUE  3aBUCHUMOCTEH  (U3MUYECKUX  BEJIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUHN (3aBUCHUMOCTH IyTH OT BPEMEHH NpU
PaBHOYCKOPEHHOM JBMXEHMM 0e3 HauaJbHOW CKOPOCTH, MEepHoa KoyieOaHHit
MaTEMaTHUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTpPaKeHUs
CBETa OT yrIjia MajeHusl U yria MpeJoMIICHHUs OT yIJia MaJeHUs): TUIAaHUPOBATh
WCCIIEIOBAaHNE, CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY, (UKCHPOBATH
PE3yNbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE TAOJIHIl U
rpaduKoB, AenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (CPENHAS CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOTO
nageHusi, KECTKOCTh NPYXKHUHBI, KOID(UIMEHT TpPEHUS CKOJIBKECHHUS,
MexaHuueckas paboTa ¥ MOIIHOCTh, YacTOTa W TeEpUOA KoJeOaHui
MaTEMaTHYECKOT0 M MPYKUHHOTO MasSTHUKOB, ONTHYECKAs CUJIa COOMparomIen
JWH3bI, PpPaJWOaKTUBHBIA  (OH): TUIAHUPOBATH H3MEPEHUs, COOUpaTh
OKCIIEPUMEHTAIbHYI0 YCTAHOBKY H  BBIMIOJNHATH  W3MEPEHUS, CIeAys
NPEIJIOKEHHOW  MHCTPYKIMH,  BBIYUCIATH  3HAYCHHWE  BEIUYUHBI U
aHAIM3UPOBATh TOMYUYEHHBIC PE3yNbTAaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHNM;

coONIoAaTh IMpaBWiIa TEXHUKU OE30MaCHOCTHU IMpH padore ¢ J1abopaTOpHBIM
000pyI0OBaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PU3MYECKUX  MOJEJeH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYEUHBIN MCTOYHUK CBETA,



Tyd4, TOHKas JMH3a, INIaHEeTapHas MOJIeTb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO
A1pa;

XapaKTepU30BaTh MPUHIUIIBI EHCTBUS U3YYECHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa WX OMUCaHUS (B TOM YHCIE: CIIUIOMETP, AATYUKU
MIOJIO’KEHUS, PACCTOSHUS M YCKOPEHHMsI, pakeTa, 3XOJOT, OYKH, IMEPHUCKOTI,
¢doroanmapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JJO3UMETP, Kamepa
Bunbcona), ucmonb3ys 3HaHHS O CBOMCTBaX (HU3UYECKUX SABICHUH U
HeoOXoauMbIe (U3NUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB MpPU
pelIeHNN YYeOHO-IIPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMBbI JUIsl MMOCTPOCHHUS
M300paKEHUI B ITIOCKOM 3€pKajie U cCOOUparoiei JTNH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIONIb30BaHUs  (DU3MYECKMX 3HAHUW B  TOBCEAHEBHOM KHU3HU  JJIA
oOecrnieyeHns 0€30MaCHOCTH MpU OOpaIEHUH C MPUOOpPAMH U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHECHHUS 3/IOPOBBS M COONIOJIEHUS HOPM 3KOJOTHYECKOTO
MIOBECHUS B OKPY KAIOLIEH Cpeae;

OCYILECTBJIATh MOUCK MH(popMamu (U3NIECKOro cojaepkanus B MHrepHere,
CaMOCTOATENIbHO  (OPMYyNUpPYsl  MOHMCKOBBIM  3ampoc, HAaXOAWTh IYTH
OIpeNeNIeHUs]  JOCTOBEPHOCTH TMOJY4YEHHOH WH(OpManmuy Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIONIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJb30BaTh IIPU BBINOJIHEHUH YYE€OHBIX 3aJlaHUi Hay4YHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTrO COJIEepXaHUs, CIPaBOYHbIE MaTepuaibl, PECypCh
cetu  WurtepHer, BiageTb OpuUéMaMM ~ KOHCIEKTHUPOBAaHUS  TEKCTa,
npeodpa3oBaHus HH(OPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAallMM W3 HECKOJbKHX HCTOYHUKOB (DPU3UYECKOrO COACpKaHUS,
nyOIMYHO TPENCTaBISTh PE3yIbTaThl MPOEKTHOM WM HCCIeI0BATEIbCKON
JESTENLHOCTH, TPU TOM TPAMOTHO HCIIONB30BaTh M3YyUECHHBIM MOHATUHHBIN
ammapar HM3y4aeMoro pasjuena (GU3MKA M CONPOBOXKIATH BBICTYIUICHHUE
npe3eHTanren ¢ ydéToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n MPOrpamMmmbl Bcero Ongpom’m’le pﬁaKaneacne oOpa3oBaTe/ibHbIE
paéoThI paGoThI pecypes
Paznen 1. ®u3uka u e€ poJsib B NO3HAHUU OKPYKAKOIEr0 MUPa
bu6mmorexa [IOK
11 Dusnia - HayKka 0 Mpupoze 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
1.2 DH3MICCKHE BETHUHHEI 2 1 https://m.eds00.ru/7f416194
N bu6nmmoreka [{OK
1.3 EcrecTBeHHOHay4YHBIN METOJ O3HAHUS 2 1 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayasibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmorexa [IOK
2.1 Crpoenue emectsa 1 1 https://m.edsoo0.ru/7f416194
29 JIBH>KeHUE 1 B3aUMOJIEHCTBUE YaCTHI] 5 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ieiicTBUE Te
bubmuoreka [JOK
3.1 MexaHmecKoe ABIKCHAE 3 https://m.eds00.ru/7f416194
bu6mmoreka [{OK
3.2 HMHepuus, macea, II0THOCTS 4 3 https://m.eds00.ru/7f416194
3.3 Cwuna. Bugsr cun 14 1 2 bubmorexa [JOK

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



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

Hroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH M Ta30B

41 Hasnenue. llepenaua naBneHus TBEpABIMU 3 bubnnorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Jlasnenue xuaKocTn S https:/m.eds00.ru/7f416194
bu6nuoreka [JOK
4.3 ATmoc(eproe naneHne 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE KUAKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 2 bu6nuoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21

Pa3nea 5. PaGoTa n MOIHOCTDH. JHeprus

Bbu6nuoreka [JOK
>1 Pabora i momsocT® 3 https://m.edso0.ru/7f416194
bubmuoreka [JOK
5.2 Hpoctere mexanmsmb! S 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniieckas SHepris 4 ! ! https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 68 4 12


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

8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/ HpOrpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEBHBIE
padoThI padoThI pecypeb
Pa3pen 1. TernioBblie IBJICHUSA
. bu6mmorexa [{OK
11 CTpoenue H CBOHCTBA BemeCTBa ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teropie nporeccy! 21 . 3 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nes 2. DuieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
21 DJIEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 bubnmnoreka [JOK
' U UX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmnoreka [JOK
2.2 [TocTOSIHHBIN 1EKTPUUECKUN TOK 20 1 3) https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.3 MarHuTHbIE SIBJICHUS 6 1 2 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IMEKTPOMATHUTHAS MY KILHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 3 10


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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/ HPOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEBHBIE
padoThI paéoThI pecypeb
Pa3zpen 1. Mexannueckue siBJIeHUA
11 MexaHudeckoe JIBIKEHHE U CTIOCOOBI €T0 10 1 bubmuoreka [JOK
' ONMCaHus https://m.edsoo.ru/7f41a4a6
. bu6nmmoreka [JOK
12 Baaumoneictaye Ten 20 1 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3aKOHEI COXpaHEHH 10 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannueckue Kojae0aHUs U BOJHBI
Bbu6nmuoreka [JOK
21 Mexanureckue Konedanus ! . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 0 https.//m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znes 3. DileKTPOMATHUTHOE 10JI€ M DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 6 0 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJICHUSA
bu6nmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3bI U onTHYECKUE PUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 bubmmoreka [JOK


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

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

Hroro no paszneny 15
Paznen 5. KBanTOoBBIC SIBJICHUSA
5.1 Hcnyckanue ¥ MOrJIONIEHUE CBETa aTOMOM 4 bubmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
5.2 CTpoerue aTomHOro sjpa 6 https://m.edsoo.ru/7f41a4a6
bubmnoreka [JOK
53 Fnepubie peaiui ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. [loBTopuTeIbHO-00001IaI0IUIT MOAYTb
6.1 [ToBTOpenue u o0o0IIeHHE COEepIKAHUS 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
6.2 0
6.3 0
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102


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

YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
®dusuka, 8 kinacce/ [epsimikun .M., UBanoB A.U., AkiimonepHoe oO11ecTBO
«M3parenscTBO «IIpocBemienne»

®dusuka, 7 knace/ [epoimkun .M., iBanoB A.W., AKIIMOHEpHOE OOIIIECTBO
«3narensctBO «lIpocBenienre»

®dusuka, 9 xknace/ [eppimkun .M., iBanoB A.W., AKIITMOHEpHOE OOIIIECTBO
«3natensctBO «IIpocBenieHre»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Jlykamuk B.W. UBanosa E.B., CoopHuk 3anau no pusuke 7-9 kinacc,
N3 narensctBo [Ipocsenienune

https://nsportal.ru/shkola/fizika

https://rosuchebnik.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/



