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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE

MOJIOKEHUH ¥ TpeOOBaHMI K pe3yabTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammel, ipeactaBieHHbIX B DI'OC 000, a Taxke ¢ yuéroM (enepanbHoil pabodeid mporpaMmsbl
Bocnutanus U Konuenuuu npenogasanus yueOHoro npeaMera «Ousmkay.
ConepxaHue mporpamMmbl IO (U3UKE HANpapieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOH
IPaMOTHOCTH OOYYaroIIUXCsl M OpPraHU3alMio M3ydeHus (U3MKM Ha JEsITeIbHOCTHONH OCHOBE. B
porpaMMe 1o (pU3UKe yYUThIBAIOTCSI BOBMOXHOCTH Y4€OHOI0 ITpeIMeTa B pealu3alnuu TpeOoBaHuM
OI'OC OO0 K MmIaHUpyEeMbIM JTHYHOCTHBIM M METalpeAMETHBIM pe3yabraTaM OOy4deHHs, a TaKkKe
MEKITPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl.

[Iporpamma o Gu3MKe ycTaHABIMBACT pacupeesieHre y4eOHOro MaTepraia 1o rogamM o0yueHHs
(1o kyaccam), IpeasaraeT IpUMEpHYIO [TOCIe10BaTeIbHOCTh NU3YUEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3sBUTHSL IPEIMETHOTO COAECPIKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00y4arOLMXCsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHWs METOAWYECKOH MOMOIIM YYUTENO B
CO3J1aHMM paboyel IpPOrpaMMsl IO yUeOHOMY MpEIMETY.
dwu3mKa SBISETCS CHCTEMO0OPa3yIOLINM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEMETOB, IIOCKOIBKY
(du3HYeCKre 3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB W SIBIICHUH, M3y4aeMbIX XHMHEH, OHOJIOTHEH,
acTpoHOMHUEH M (U3NYECKOU reorpaduieii, BHOCHT BKJIaJ B €CTCCTBCHHOHAYYHYIO KapTUHY MHPA,
npefocTaBIsieT Haubosee SICHbIE 00pa3lbl NPUMEHEHHS HAyYHOTO METoJa IO3HaHUS, TO €CTh
croco0a MoJy4eHus JOCTOBEPHBIX 3HAaHUN O MUpeE.

OnHa 13 IaBHBIX 33/1a4 GU3UYECKOro 00pa3oBaHUs B CTPYKType 00IIero oopa3oBaHusi COCTOUT B
(GbopMHUPOBaHUM €CTECTBEHHOHAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe y 00yJaroIuxcs.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE IpeAIojaraeT OBJaJEeHUE  CIEAYIOUIMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB!

Hay4YHO OOBSICHSTD SIBJICHUS,
OLICHMBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOI'0 MCCIIEI0BaHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbIE JOKA3aTENbCTBA JJIs [TOJIyYE€HUS BHIBOJIOBY.

[enu n3yuenus pU3UKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHus ornpeaesneHsl B Konmnenuu
npernojiaBaHusi yueOHoro mnpenmera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanuy, peaau3yroOlUX OCHOBHbIE 00I1e00pa30BaTe/IbHbIe MPOrpaMMbl, YTBEpKIAEHHON
pemenneM Komnernn MunucrepcTBa npocBemieHust Poccuiickoit ®enepanuu (mpoTokosn oT 3
nexadbps 2019 r. Ne [TK48H).

[enu nzyyeHust pU3UKu:
puoOpeTeHne UHTEpeca U CTPEMIICHHS 00yJaroXcs K HayYHOMY M3Y4YE€HHIO PUPOIbl, pa3BUTHE
UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAaHHA U (HOPMHUPOBAHHME HCCIIEI0BATEIHCKOTO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yibTaTa M3yYeHHUsS OCHOB CTPOCHUS MATepHH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dbopmMHpoBaHUE MPeJICTaBICHUHI 0 posin (PU3MKH AJIS pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIL;

pa3BUTHE MPEACTaBICHUM O BO3MOXHBIX cepax Oynyuield NnpopeccHOHANbHON IesTeNbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIEMY OOYYSHHIO B 3TOM HAIPABJICHHH.



JlocTikeHne 3THX IeJiel mporpaMMbl 0 (GU3MKE Ha YPOBHE OCHOBHOTO 0OIIETro 0Opa3oBaHMS
obecreunBaeTCs pelIeHueM CIIeIYIOINX 3a1ay:
nprOOpeTeHue 3HAHUKW O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
npuoOpeTeHUEe YMEHHI ONMUCHIBATh M OOBACHATH (U3UYECKUE SBJICHUSA C HCIOJIb30BAaHHEM
MIOJTYYCHHBIX 3HAHHIA;
OCBOCHHME METOJIOB PCIICHHSI MPOCTEHIIMX PACYETHBIX 3aa4 C HUCIOJIB30BaHUEM (HU3UYCCKHX
MoJIeNiel, TBOPYECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIIOIaTh IPUPOIHBIC SIBJICHUS M BBIIOJIHSITD OIBITHI, JIJAOOPATOPHBIC PAOOTHI U
IKCIIEPUMEHTATIBHBIC UCCIICIOBAHMSI C UCIIOJIB30BaHNEM U3MEPHUTEIBHBIX TIPUOOPOB;
ocBoeHHUe MpUEMOB paboThl ¢ HHPOpMaNHel (HU3MIECKOTO COACPKAHMSI, BKIIIOUasT HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATIU3 U KPUTHUECKOE OLICHUBAHUE HH(POPMAIINH;
3HAKOMCTBO €O c(epamu TpodhecCHOHANBLHON AESITeTbHOCTH, CBSI3aHHBIMH C (U3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIIKECHUSIX (PU3UUICCKOMN HAYKH.

2. MECTO YYEBHOI'O ITIPEJIJMETA «®U3UKA» B YYUEBHOM IIJIAHE
Oo0111ee 4ncIo YacoB, PEKOMEHIOBaHHBIX JIJIs1 u3ydeHus npeamera «Dusukay — 238:
B 7 -8 Knaccax 1o 2 Jaca B HeJeao, B 9 xiacce — 3 yaca B HEJIEIIO.

3.COAEP KXAHUE OBYUYEHUSA
7 knacc (68 4, 2 4 B HEJIEINI0)
Beenenue (4 1)

®uzrka — Hayka o npupoze. SABienus npupoisl. Puznyueckre sBIeHUs: MEXaHHUECKHe, TEIUIOBhIE,
3IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenne gusndeckux BenuunH. Ousndeckue npudopsl. [lorpemHocts
n3MepeHnil. MexxayHapoaHasi CucTeMa eIMHULL.

Kak ¢usuka u npyrue ecrecTBEHHble HAyKH HU3Yy4arOT IpUpony. EcTecTBEHHO-HAay4HBIN METOJ
MO3HAHMSI: HAOJIIOICHHE, IOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHUE THUIIOTE3, SKCIIEPUMEHT IO
MPOBEPKE THUIOTE3, OOBsICHEHWE HaOmogaeMoro siBieHusa. Onucanue (PU3NYECKHX SBJICHHUH C
MTOMOUIBIO MOJEJEH.

Hemoncmpayuu:
1. MexaHnuyeckue, TENIOBbIC, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®uznyeckre IpruOOopsl U MPOIEAypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U IU(DPOBBIM TPHOOPOM.
Jlabopamopuwie pabomul u onvimol
1. Onpenenenue HEeHbl JeIEeHUs HIKaIbl U3MEPUTENIBLHOT0 NMpuodopa.
2. 3mepeHue pacCTOSHUM.
3. Usmepenne o0bEMa )XUAKOCTH B TBEPIOTO Tea.
4. OnpeneneHue pasMepoB MaJIbIX TEJL.
5. U3mepenue teMneparypsl Ipy NOMOIIHN KUAKOCTHOTO TEPMOMETpPA U TaTYMKa TEMIIEPATYPBI.
IlepBoHauya/ibHBbIE CBeICHHUS O CTPOEHUH BemlecTBa (5 4)
CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMBIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBmxenue yactuil BemectBa. CBs3b CKOPOCTH JBUKEHUS YAaCTHI ¢ TeMiiepaTypoil. bpoyHoBckoe

nBrxkeHue, nud¢ysusa. BzanMoaelicTBrue 4acTull BELIeCTBA: MPUTSKEHUE U OTTAJIKHUBaHUE.



ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE I'a30B, )KHUJAKOCTEH U TBEPABIX (KPUCTAIIIMYECKHX)
Ten. B3auMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX M MX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BO/IBL.

Hemoncmpayuu

1. HaGmronenue 6pOoyHOBCKOTO JBUYKEHUS.

2. Habmonenue nuddysum.

3. Habnronenue siBineHui, OOBSACHSIIOUINXCS MPUTSHKEHUEM HITM OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnwvie padbomot u onvimol

1. Ouenka guameTpa aToMa METOJIOM PAIO0B (C UCIOIb30BaHHEM (GoTorpaduii).

2. OnBITH IO HAOJIOICHUIO TEIUIOBOTO PACIIIHPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS.

JIBH:KeHMe U B3auMojelicTBHe TeJl (22 1)

Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBrkeHHE. CkopocTh. CpenHsis
CKOPOCTh MPY HEPABHOMEPHOM JIBHKEHUU. Pacuér myTu U BpeMeHU ABUKECHUS.

SIBnenue nHepuuu. 3aKOH HHEpLUMU. B3anmo eiicTBre Ten Kak MpuuuHa U3MEHEHHS] CKOPOCTHU
IBUXKEeHHS Tel. Macca kak Mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBSA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBa.

Cuna xak xapakTepucTHKa B3auMoencTBus Ten. Cuna ynpyroctu U 3akoH ['yka. 3mepenue cuiibl
C IIOMOIIIBIO IUHAMOMETpa. SIBiIeHHE TArOTEeHUs U cuiia TsbkecTd. Cuila TSKECTH Ha APYTUX
anerax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 OAHOM NPSMOI.
PaBuoneiictByromas cwi. Cuiia TpeHusi. TpeHHe CKOJIbKEeHUs U TpeHue okosi. Tpenue B npupoie
U TEXHUKE.

Hemoncmpayuu

1. HabmoieHne MexaHu4ecKoro JBUKESHHUS Teja.

2. I3MepeHue cCKopoCTy MPSMOJIMHEHOTO IBH>KEHHUS.

3. HabnroneHue siBIeHUS HHEPLIUU.

4. HabnroieHre U3BMEHEHUsI CKOPOCTH MPH B3aUMOJIEHCTBUU TEJl.

5. CpaBHeHHUE MacC 1O B3aUMOJICHCTBHUIO TEJL.

6. CnoxeHue cuil, HalpaBJIeHHbIX 110 OJJHOW MPsIMO

Jlabopamopnuvie padbomovt u onvimol

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IIapuKa

B ’KHJIKOCTH, MOJIENIN AJIEKTPUIECKOTO aBTOMOOWIIS U T. II.).

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IapuKa 10 HAKJIOHHOM MIIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (Aedopmanin) npyKUHbBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHHS OT CHJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBjieHue TBePAbIX TeJ, :KUAKOCTel U ra3os (23 4)

Jasnenne. CrnocoObl yMEHbBIIEHUS W YBEIMYEHUs JaBieHus. JlaBneHue rasza. 3aBUCHMOCTH

JaBJIeHUs ra3a oT 00bEMa, TeMIepaTypebl.

[lepenaua naBneHus TBEPABIMH TE€JIAMHU, KUJKOCTIMHU U Fa3aMH.

3akon Ilackans. [lHeBMaTWueckue MamWHBL. 3aBUCUMOCTH JIaBJICHUS JKUIKOCTH OT TIIYOWHBI.
I'unpocratnueckuii napanokc. Coobmmaromuecs cocyapl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmocdhepHoe naBiieHue. [I[pUunHbBI CyIecTBOBaHUS BO3IYITHOW O0OJIOUYKH
3emumn. OnbiT Toppudennu. M3amepenne atMmochepHOTo TaBiIeHHs. 3aBUCHMOCTh aTMOC(EpHOTO



JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [Tpubopsl amns usmepenus
aTMOC(EpHOTO JaBICHHUS.

JelicTBHE ®KUIKOCTU U ra3a Ha MOTrpyKEHHOE B HUX TesO. BhITankuBaronas (apXxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten.

BosgyxomnnaBanue.

Hemoncmpayuu

1. 3aBMCUMOCTB aBJIEHUs Ta3a OT TEMIIEPATYPBHI.

2. Ilepenava naBiaeHUs )KUIKOCTBIO U Fa30M.

3. CooOmIaronifecs: CoCyIbl.

4. I'mppaBiarueckuii mpecc.

5. IlposiBnenue aeicTBUSI aTMOC(EPHOTO IaBICHUS.

6. 3aBUCUMOCTb BBITQJIKUBAIOIIEH CUIIbI OT 00bEMA MTOTPYKEHHON

4acTHU TeJa U IUIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOILIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcinoBue miiaBaHus TeN: IUIABAaHUE WINM IOTPYXKEHHE Tel B 3aBUCHUMOCTH OT COOTHOILUEHMS
IUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnvie pabomot u onvimol

1. UccnenoBanne 3aBUCMIMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KUIKOCTh YACTH Tella.
2. OmnpeneneHye BHITAIKMBAIOLIEH CUJIbI, IEHCTBYIOLIEH HA TENO, MOIPYKEHHOE B )KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT MacChl
Tena.

4. OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKMBAIOIIECH CHJIBIL, JECHCTBYIOLIEW Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOrpyKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYHMPOBAaHUE JIOAKM M  ONpElENeHHe €€
IrPYy30M0ABEMHOCTH.

Padora u momHocTh. JHeprus (9 4)

Mexannueckas pabota. MoIHOCTb.

ITpocThie MexaHU3MBI: pblYar, 0J0K, HAKJIIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpuMmeHeHue paBuiia paBHOBECHUS pbldara K 0J10Ky. «3osoToe mpasmio» Mexanuku. KITJI npocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuansHas sHeprus. [Ipespaienne oqHoro Buia
MEXAHUYECKOM dHEPTUHU B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpayuu

1. ITpuMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomovt u onvimol

1. Onpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBH)KEHUH TeJla IO TOPU30HTAIBHON
MOBEPXHOCTH.

2. UccnenoBanue ycliOBUN paBHOBECHS phlyara.

3. Usmepenne KII/] HakIOHHO MIIOCKOCTH.

4. N3yueHue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPI M.

8 knacc (68 4, 2 4 B Hexe10)

TensioBble siBJeHUSI

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH CTPOCHHs BemecTBa. Macca u
pa3Mepbl aTOMOB W MOJIeKyJ. OTBITBI, MOATBEPKIAONINE OCHOBHBIE TOJOKECHHUS MOJEKYIISIPHO-
KMHETUYECKON TEOPHH.



Mopenu TBEPIOTO, >KHUIKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObSICHEHNE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMauMBaHWE U KaNWUISIPHBIE SBJICHUS. TeIIoBOE
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMKEHUS YaCTHII.

Buytpennss sueprus. CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPrUM: TeIUIonepeaaya U COBEpIICHHE
paboTsl. Buasl Teruionepeadn: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3IyYECHHUE.

KonuuecTBo TemnoThl. Y ienbHas TEII0EMKOCTD BelllecTBa. Termnoo0MeH U TeIIOBOE€ paBHOBECHE.
VYpaBHEHHE TEIUIOBOTO OajaHca.

[InaBneHue © OTBEpJEBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIJIOTa IUIABJICHHUS.
[Tapoo6pa3oBanue u konaencauus. Mcnapenue. Kunenue. YaenbHas TemioTa napooOpa3oBaHuUs.
3aBUCHMOCTh TEMIIEPaTyPhl KHIICHUS OT aTMOC(EPHOTO JIaBIICHUSI.

BnaxunocTe Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUSL.

[Tpunuummne! pabotsl Temnosbix apurateneid. KI1/] temnoBoro neurarens. TemnoBsle ABUTATEIN U
3allUTa OKPYKAIOIIEH Cpesbl.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu

. HaGmonenne 6poyHOBCKOTO JBUYKEHUS.

. Habmonenne muddysum.

. HaGmonenue siBeHnit CMauyuBaHUsI ¥ KalTWJUBSIPHBIX SIBJICHUH.

. Habnronenue TemnoBoro pacivpeHus Ted.

. I3smeHeHue naBieHus ra3a npyu U3MEeHEHUU 00bEMA U HAarPEBAHUU W OXJIAKICHHH.
. [IpaBuna u3zmepeHus Temneparypsbl.

. Buas! Ternonepenaum.

0 N L B~ W N~

. OxnaxieHre npu COBEPLIEHUN PabOTHI.

9. HarpeBanue npu coBepiieHHH paboThl BHEITHUMHU CHUJIaMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3TUIHBIX BEIIECTB.

11. HabGnronenvie KUneHus.

12. HabnroeHue nocTossHCTBA TEMIIEPATyphl ITPH IJIABJICHHUH.

13. Mojenu TEmJIOBBIX ABUTaTEIIEH.

Jlabopamopuwie pabomul u onvimol

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJISIPHOTO IPUTSDKEHUS.

2. OnbITH MO BRIPAIIMBAaHUIO KPUCTAIUIOB MIOBAPEHHON COJIM MIIM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUJKOCTEH U TBEPIBIX Tell.

4. OnpeneneHue AaBJICHUS BO3IyXa B OaJUIOHE MITIPHILA.

5. OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00bEéMa 1 HarpeBaHus WU
OXJIQKICHUSI.

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmioieHne M3MEHEHHsI BHYTPEHHEW PHEPruu Teja B pe3yjbTare Terulonepeaayd U pabdoThl
BHEIIIHUX CHIL

8. VccnenoBanue siBIEHUS TEIJIOOOMEHA ITPU CMELIMBAHUU XOJIOAHON U ropsiyeil BOJIBI.

9. OmpeneneHne KOMUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW MpPH TEIJIOOOMEHE C HarpeTbiM
METATTMYECKUM LIUINHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.



11. UccnenoBanue nponecca ucnapeHus.

12. Onpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3/AyXa.
13. Onpenenenue yaenbHON TEIIOTHI IIABJIECHUS JIbJA.
DJleKTpUYeCKHe U MATHUTHBbIE SIBJICHUS

OnekTpusanus Tei. JIBa posa sneKTpuyeckux 3apsioB. B3aumoelicTBre 3apskeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOIEHCTBUS 3aPSKEHHBIX TEJ OT BEJIMYUHBI 3apSA0B U PACCTOSHUS
MEXIy TeJIaMu).

Onektpuueckoe rmosie. Hampspk€HHOCTH  anekTpuyeckoro mois. [IpuHnmn cyneprno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsiioB. DJIEeMEHTapHBIA 3JIeKTpuueckuil 3apsan. CTpoeHue atoma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DJIEKTPUUYECKHUI TOK. Y CIOBHS CyIIECTBOBAHUS DJIEKTPUUECKOr0 TOKa. VICTOUHHMKHU MOCTOSTHHOTO
TOKa. [{eficTBUS 3JIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B
KUAKOCTSAX U razax.

Onektpuueckas nenb. Cuna Toka. DiekTpuyeckoe HampspkeHue. COnpoTHBIECHUE MPOBOJHUKA.
YaensHOE CONMPOTUBIEHHE BemiecTBa. 3akoH Oma s ywactka uenu. [locnemoBarenbHoe u
napasuieIbHOE COeIMHEHUE POBOIHUKOB.

PabGora m MomHOCTH 31€KTpUuUecKOro Toka. 3akoH Jxoyns—IJleHna. DnekTpuyeckue Lenu u
MOTpeOUTENH IIEKTpUUECKON sHeprun B ObITy. KopoTkoe 3aMbIkanume.

[TocrosiHHbIE MarHuThl. B3anmoneicTBre MOCTOSIHHBIX MarHUTOB. MarnutHoe noje. MarHuTHoe
noJie 3eMJIM M €ro 3HAaYCHHE 15 )KM3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJIe 3JIEKTPUUECKOTO
ToKa. [IpruMeHeHue >MeKTPOMarHUTOB B TEXHHKE. J[eHiCTBME MArHUTHOTO IMOJS Ha MPOBOJHUK C
TOKOM. DIJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa. Mcnonb30BaHue 31eKTpoABUTaTeNeil B TEXHUYECKUX
YCTPOMCTBAaX U HAa TPAHCIIOPTE.

Onbitel @apajnes. SABnenue >nekTpoMarHuTHOM uHAYKMuU. [IpaBuiio Jlenua. Dnekrporeneparop.
CnocoObl MOTYYEHUS IIEKTPUIECKON SHEPTUU. DJISKTPOCTAHIIMHM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu

1. DnexTpu3zanus Tel.

2. JIBa posia alEKTPUUYECKUX 3apsI0B U B3AUMOJICHCTBHE 3apsHKCHHBIX TEII.
. YCTpOWCTBO U ACHUCTBUE IIEKTPOCKOIIA.

. DIIeKTpOCTaTUYECKAs] UHAYKIIMS.

. 3aKOH COXpaHEHUs AJIEKTPUUECKUX 3apsAI0B.

. [IpOBOJIHUKY U AUDIIEKTPUKH.

. MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MO,
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. ICTOYHMKH MOCTOSIHHOTO TOKA.

9. [lelicTBUA 3JIEKTPUUYECKOTO TOKA.

10. DnexkTpuyecknii TOK B )KUJKOCTH.

11. I'a30BBIit pa3ps.

12. 3MepeHne CUuilbl TOKa aMIIEPMETPOM.

13. 3mepeHne 3eKTPUIECKOTO HAMIPSAKEHUS BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONpPOTHBIIEHUI.

15. B3anmomelicTBHE MMOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TTOJIIOCOB MarHUTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
18. OmbIT OpcTena.



19. MarauTHOE noJie TOKa. DJIEKTPOMArHUT.

20. JleficTBuE MarHUTHOTO I10JIsI HA IPOBOAHUK C TOKOM.

21. DnexkTpoABUraTeb NOCTOSHHOTO TOKA.

22. VccnenoBaHue IBICHUS 3JEKTPOMAarHUTHON MHTyKLUH.

23. Onbrtel Gapanes.

24. 3aBUCUMOCTD HaIlpaBJICHUS UHAYKIMOHHOIO TOKA OT yCIOBUM

€ro BO3HUKHOBEHHUSI.

25. DiekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol

1. OnbITH IO HAOTIOEHUIO SJCKTPU3ALMH TEJI UHIYKIHEH U IPH COIPUKOCHOBEHHH.

2. UccnenoBanue 1EHCTBUS 3JIEKTPUUECKOIO 10JI HA IPOBOJIHUKU U AUAJIEKTPUKH.

3. COopka 1 mpoBepKa pabOoThI IEKTPUIECKOM IETH MOCTOSHHOTO TOKA.

4. I3mepeHue U peryjupoBaHUE CUJIbI TOKA.

5. U3mepenue u peryiupoBaHre HAPSHKEHUS.

6. MccrnenoBanue 3aBUCIMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pE3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb IEKTPUUECKOTO CONTPOTUBIIEHUS IPOBOJAHUKA OT €T0
JUIMHBI, IJIOLIAAH [TOIEPEYHOr0 CEUEHUS U MaTepuaa.

8. IlpoBepka npaBuia cI0KEeHUs HAPSHKEHUH IPU IOCIIE10BaTEIbHOM COEJUHEHUH IBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia s CHIIbI TOKA IPU MapajlIeIbHOM COEMHEHUN PE3UCTOPOB.

10. Onpenenenuie paboThI MEKTPUUECKOTO TOKA, UAYILEr0 Yepe3 pe3ucTop.

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIJIEIAEMON Ha pE3UCTOPE.

12. ViccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HalPsHKEHUS Ha HEil.
13. Onpenenenune KIIJI HarpeBarens.

14. MccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO I0JIsI IOCTOSIHHBIX MarHUTOB IIPU UX O0ObEIMHEHUH U pa3esIeHUH.
16. ViccnenoBanue AecTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIECHCTBUS KaTyIIKU C TOKOM U MarHura
OT CHJIBI TOKA U HaIlPaBJIEHUS TOKA B KaTYIIKE.

18. M3yuenue nelicTBUsS MarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3yuyeHue padoThl IEKTPOABUTaTENs .

20. Uzmepenne KII/I a5mekTpoiBUraTeIbHON YCTaHOBKH.

21. OnbITEI 10 UCCIIENOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKLINU: UCCIIEOBAHUE N3MEHEHNI
3HAUEHUs U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 knacc (102 4, 3 4 B HeeII0)
Mexanu4eckue siBjaenus (41 u)
Mexannueckoe JBUkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTD
MEXaHMYECKOro JBWXeHHA. PaBHOMepHOe mpsMoiiMHEHHOe aBWKeHHe. HepaBHOMepHOE
npsMoiinHeiiHoe JABrokeHue. CpelHsst U MIHOBEHHas CKOpPOCTh Tella IpH HEpaBHOMEPHOM
JIBUOKEHUH.

VYckopenue. PaBHoyckopeHHOE psiMouHeHOe nBrkeHne. CBoOoHoe manenne. OnbiTel [anwies.
PaBHOMepHOE nBMXEHHE MO OKpYKHOCTH. [lepuon m wyactora oOpamieHus. JIuHeiHas u yriioBas
ckopocTH. LleHTpocTpeMHUTENbEHOE YCKOPEHHUE.



IlepBoiii 3akoH HeroToHa. Btopoit 3akon Herotona. Tperuit 3axkoH Herotona. I[Ipunuun
CYNEpPHO3ULIUU CHJL.
Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TpeHUs CKOJIbXKEHHUS, CUJIa TPEHUS [TOKOs, IPyTHE
BU/IbI TPEHMUSL.
Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. Y CKOPEHHE CBOOOJHOTO MajeHus. J[BuxeHue
rianeT Bokpyr ConHua. [lepBas kocmuueckas ckopocTs. HeBecoMocTh U eperpy3KHu.
PaBHOBecue MaTepuanbHOil Touku. AGCOIIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKperyIEHHOM Ochio BpaleHus.. MoMeHT cuibl. LleHTp TsbkecTH.
Nmnynsce tena. U3Menenue umiyibsca. MIMIynbc cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JBUKECHHUE.
Mexanuueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsHKeCTH, ynpyroctu, TpeHus. CBs3b SHEPTHH U
pabotsl. [loTeHuManpHas 3HEpPrus Teja, MOAHATOrO HaJ MOBEPXHOCTHbIO 3eMiu. lloreHumanbHas
SHEeprusi cxaroil npyxxunbl. Kunernueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHEPIHH.
Hemoncmpayuu
1. HaGnroieHne MexaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO
pa3HbIX TeJ OTCUETA.
2. CpaBHeHUE MyTel U TPACKTOPUH JBUKEHUS OJTHOTO U TOTO K€
T€Jla OTHOCUTENBHO Pa3HbIX TE OTCUETA.
3. 3MepeHue cKopoCcTH U YCKOPEHHUSI TPSIMOJIMHEIHOTO JIBUKEHHUS.
4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTI'O IBUIKEHUS.
5. HaGmroieHue JBU>KEHUS Tela O OKPY>KHOCTH.
6. HabmoneHne MexaHH4eCcKuX SIBIEHUH, MPOUCXOAAIMX B cucreMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM
JIBIDKEHUHU OTHOCUTEJIbHO KaOuHeTa (PU3HKH.
7. 3aBUCUMOCTb YCKOPEHHMSI T€Jla OT MAcChl Tea U JEHCTBYIOIIEH
Ha HEro CUJIBL.
8. HabGmroneHue paBeHCTBA CUJT TIPYU B3aUMOJICHCTBUH TEII.
9. 3MeHeHue Beca Teja Npu yCKOPEHHOM JABM)KEHUU.
10. Ilepenaua umnysbca Npy B3aUMOJECHCTBUM TEN.
11. [IpeobpazoBanusi 3HEPTUU NP B3aUMOAECHCTBUH TEJl.
12. CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.
16 PaGouas nporpamma
13. CoxpaHeHne UMITyJIbCa MPH a0COMIOTHO YIPYTrOM B3aUMOJIEHCTBUH.
14. HaGnrofeHue peakTUBHOTO JIBUYKEHUS.
15. CoxpaHeHne MEXaHUYECKOM dHEPTruu IpyU CBOOOJHOM MaJACHUU.
16. CoxpaneHre MEXaHUYECKOW SHEPTUH NPU JBHKEHUHN Teja MO
JIEHCTBUEM NPYKUHBI.
Jlabopamopuvie pabomul u onvimol
1. KoHcTpyupoBaHue TpakTa AJi pa3sroHa M JalbHEMIIEro paBHOMEPHOIO ABWKEHMS LIAapUKa WU
TEJEKKH.
2. Ompenenenue cpegHe CKOPOCTH CKOJBXKEHHS OpycKa MM JBMD)KEHHUS LIapuKa 10 HaKIOHHOH
MJIOCKOCTH.
3. Onpenenenre yCKOpeHUs Tella Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
4. UccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBMKEHHUH 0€3 HauaibHOU
CKOPOCTH.



5. IIpoBepka rUnoTe3bl: €Cau NPy PABHOYCKOPEHHOM JBUKEHUH
0e3 HaYaJIbHON CKOPOCTH IMyTH OTHOCSTCS KaK PsiJi HEUYETHBIX
4KCell, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJMHAKOBBI.
6. HccienoBanye 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMaJIbHOTO JABJIECHHUS.
7. Onpenenenne KodPUITMEHTA TPEHUS CKOJBKCHHSI.
8. OnpeneneHue XECTKOCTH MPYKUHBI.
9. Ompenenenuie pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM [BHKEHUH Tella MO TOPU3OHTAIBHOM
MOBEPXHOCTH.
10. Onpenenenue paboThl CUIIBI YIIPYTOCTH MPH MOABEME TPy3a
C MCIIOJIb30BaHUEM HETIOIBHYKHOTO M MOJIBUKHOTO OJIOKOB.
11. 3yuyeHue 3aKoHa COXpPAHEHUS YIHEPTUH.
MexaHnnuyeckue Kose6anusi 1 BoJHbI (10 1)
KonebarensHoe neuxenne. OCHOBHbIE XapaKTEPUCTHKHU KOJIeOaHHIA: TEpHUO/I, 4aCTOTa, aMILUIUTY/Ia.
Matematuueckuii W TPYXUHHBIA MasTHUKU. [IpeBparenue sSHeprud mpH KoledaTeIbHOM
JIBUKCHHH.
3aryxaromue konebanus. BeinyxeHHbie konebanus. Pezonanc.
Mexanuueckue BoaHbl. CBOMCTBa MeXaHWYEeCKUX BOJIH. [Ipo/1obHbIE U ToniepeyHble BOIHBIL. J[nrHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHMsl. MexaHnuecKue BOJHBI B TBEPJOM Tejle, CECMUUYECKUE
BOJIHBI.
3ByK. [’ poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskenue 3Byka. UH(pa3Byk u yIbTpa3ByK.
Jemoncmpayuu
1. Habmronenue konebaHuii Te Mo JEHCTBUEM CUJIBI TSKECTU
Y CHJIBI YIIPYTOCTH.
2. Habmronenue koneGaHuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaGmroieHue BBIHYX/IEHHBIX KOJIe0aHUH U pe30HaHca.
4. PacripocTpaHeHue MPOAOIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomot u onvimol
1. Onpenenenuie 4acTOTHI U IEpUoAa KOJeOaHUNH MaTEMAaTUYECKOTO MasiTHHUKA.
2. OmnpeneneHue YaCTOTHI U epHoa KoJeOaHui MPYKUHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCMMOCTH ME€pHO/1a KOJIeOaHU MOIBEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH.
4. NccnenoBaHue 3aBUCUMOCTH NTEpHO/Ia KOJIeOaHUH MPY>KUHHOTO MAasgTHUKA OT MAcChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Tepro/ia KoieOaHui Ipy3a, HOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOJIeOaHU ! NPYKUHHOTO MasiTHUKA OT Macchl
rpy3a U KECTKOCTH MPYKUHBI.
7. U3mepeHune ycKopeHust CBOOOHOTO TaICHHUSI.
JIEKTPOMATHUTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHbI
DNEKTPOMAarHUTHOE NOJIE. DIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA AIIEKTPOMAarHUTHBIX BOJIH. [IIkana
ANIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHKe 2IE€KTPOMAarHUTHBIX BOJIH JUISL COTOBOM CBSA3H.
OnexTpomarsuTHas npupoza ceera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBo#CTBA AIIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie padbomul u onvimol
1. 3yueHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO Tele(oHa.



CBeTOBBIC ABJICHUSA
JlyueBast monens cBera. Mcrounuku ceta. [IpsMonuHeiiHOE pacnpOCTpaHEHHUE CBETAa. 3aTMEHHUS
Comnna u Jlynsl. Otpaxenue cBeta. [Lnockoe 3epkano. 3akoH OTpaKeHUs CBETa.

[Ipenomnenue cBeta. 3akoH IHpeaoMieHMs] cBeTa. [lonHOe BHYTpEHHEE OTpaXE€HHE CBETa.
Hcnonp30BaHKe NOTHOIO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xon myued B nmuH3e. OnTuueckas cucreMa (oroarmnapara, MUKpOCKONa U Tejaeckona. [a3
KaK oNTHYeckas cucreMa. ban3opykocTs U 1albHO30PKOCTb.

Paznoxenue OGenoro cera B crnekrp. OmnbiTel HbtoroHa. CliokeHHE CHEKTPAJIbHBIX IIBETOB.
Hucnepcus cera.

Hemoncmpayuu

1. ITpsimoMHENHOE paclpOoCTpaHEHHUE CBETA.

2. OTpakeHue cBeTa.

3. Ilonydenue n300paxeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKajiax.

4. IIpenomiieHue cBeta.

5. ONTUYECKUHA CBETOBO/I.

6. Xon stydeil B cobuparouieit JuH3e.

7. Xox Jydel B pacCenBarOLIeH JIMH3E.

8. [Tonmy4yeHne U300paKEHUH ¢ TOMOIIBIO JIMH3.

9. IlpuHnun aeWcTBus QoToarnmapara, MUKPOCKOIIA M TEIECKOTIA.
10. Mognens miasa.

11. Pa3znoxkeHnue 6eoro cBeTa B CIEKTP.

12. [TomyuyeHue 6e10ro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomut u onvimaol

1. MccnenoBanne 3aBUCUMOCTH YITIa OTPAKEHUS! CBETOBOTO JIy4a
OT yIJla a/IeHHUS.

2. V3ydeHune xapakTepUCTUK N300paKeHHs IPEMETa B IIIOCKOM
3epKaje.

3. UccnenoBanue 3aBUCMMOCTH yIvia MPEJIOMIIEHHUSI CBETOBOTO Jiyda OT yIVla MaJIeHUsl Ha TpaHuLe
«BO3LyX—CTEKJION.

4. ITonyyenue n300paxeHUH C MOMOILBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue pOKyCHOTO pacCTOSTHUS U OTITUYECKON CHIIBI COOMPAIOLIEeH JTUH3bI.
6. ONBITHI 1O Pa3IOKEHUIO OEI0To CBETa B CHEKTP.

7. OnBITHI 10 BOCIPHUATHUIO [IBETA PEIMETOB IIPU UX HAOIIOACHUN
yepes3 LIBETOBbIE (PUITBTPHI.

KBanToBBIE sIBIICHUA

Omnwitel Pesepdopna u mianerapHas mozens aroma. Mopgenbs aroma bopa. Mcnyckanue u
nonoeHue ceeta aroMoM. KBaHTel. JInHeiiuaTsie CIEKTPBI.

PagunoaktuBHOCTh. Anbda-, 6eta- U ramma-uznydeHus. CrpoeHue aroMHoro sijpa. HykioHnHas
MOJENb aTOMHOTO0 spa. M3otonel. PannoaktusHele npeBpaiienus. llepuon nomypacnaga aToMHBIX
a1ep.

SnepHbie peakiiuu. 3aKOHbI COXPaHEHMsI 3apsSJ0BOTO U MaCCOBOTO YHCEN. DHEPTHUsl CBA3M aTOMHBIX
anep. Cea3p Macchl U 3Hepruu. Peaknuu cuntesa u nenenus saep. Mcrounnku sneprun ConHia u
3BE3N .

Snepnas sHepreTuka. JlefcTBUS paMOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTaHU3MBI .



Hemoncmpayuu
1. CnexTpsl U3TyUYEHUS U TOTJIOUICHUSI.
2. CexTpsbl pa3anyHbIX I'a30B.
3. CnexTp BoOpOaA.
4. Habmronenue TpekoB B kamepe BuiibcoHa.
5. PabGota cuéryrka HOHU3UPYIOIINX U3TyUCHHUH.
6. Perucrpanus u3inydeHus IPUPOAHBIX MUHEPATIOB U MTPOAYKTOB.
JlaGopaTopHbie paOOTHI M OIIBITHI
1. HabnroneHnue CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB U3ITyUEHUS.
2. UccnenoBanne TPEKOB: U3MEPEHNE YHEPTHH YaCTHIIBI 10 TOPMO3HOMY Iy TH (110 hoTorpadusm).
3. VI3mepenue pagroakTUBHOTO (oHa.
IToBTOpHTENBbHO-000011IAKOIINIT MOYJIb
[ToBTOpUTETHHO-0000MAIOIIMI MOIYIh MPENHA3HAYCH I CHCTeMaTH3aluu ©u  0000meHus
MPEIMETHOTO COAEPIKAHUSI U ONbITA JAEATEIbHOCTH, MPUOOPETEHHOTO MPH M3YyYEHUU BCEro Kypca
busuky, a Takxke AN MOAroTOBKM K OCHOBHOMY TrOCYIapCTBEHHOMY ASK3aMEHY MO (U3MKe s
00yy4aronuxcsi, BBIOPaBIINX STOT Y4EOHBIN MpEIMeT.
[Ipy W3y4YeHHH AAHHOTO MOIYJSl PEaTu3ylTCs U CUCTEeMATU3UPYIOTCS BUJBI ACSITENBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKCHHE TPEAMETHBIX M METANPEAMETHBIX TUIAHUPYEMBIX
pe3ynbTatoB OOydeHus, (GOPMHUPYETCS €CTeCTBEHHO-HaydHasi TPaAaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB HCCIICAOBAHUS SBJICHUM TPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH
bu3nYecKue sIBICHUS, TPUMEHSS MOTYyUYEHHBIC 3HAHUSI, PEIlIaTh 3a/1a4H, B TOM YHCIIEe Ka9YeCTBEHHbBIC
U DKCTIEpUMEHTANIbHbIE.
[IpuHIMIMANBEHO NEATENBHOCTHBIA XapakTep JAHHOTO pasfeNa pealusyercs 3a c4€T TOro, 4To
y4aliecs BBIMOIHSIOT 3a/IaHus, B KOTOPBIX UM IMpeAiaraeTcs:
" Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUECKUE SIBICHUS B
OKPY’Kalollle MpUpo/ie U MOBCEAHEBHOM KU3HU;
"  HCMOJB30BaTh HAYYHBIE METOJbI MCCIEIOBAaHUSA (PU3NUYECKUX SIBICHUM, B TOM YHCIIE IS
MIPOBEPKHU TUIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
®  OOBSACHATH HAayYHBIE OCHOBBI HanbOOJEe BaXKHBIX JOCTHIKEHUU COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUYECKOTO HMCIOIB30BaHUS PA3TUYHBIX WCTOYHHKOB SHEPTHMH HAa OCHOBE
3aKOHA MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB YHEPTHH.
Kaxnmas u3 Tem JaHHOTO paszfena BKJIIOYAET SKCIIEPHUMEHTAIBHOE HCCieloBaHre 0000IIaoIero
xapakrepa. Paznmen 3aBepiiaeTcss MpoBeACHHEM IUATHOCTHYECKON M OIEHOYHOW PadoThHI 3a Kypc
OCHOBHO ILIKOJIBI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JINYHOCTHEBIE pPe3y/IbTAThI
IIarproTHyeckoe BOCIUTAHUE!
— MPOSIBJIIEHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;
— IEHHOCTHOE OTHOIIIEHHE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB.
I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
— TOTOBHOCTH K AKTUBHOMY Y4YaCTUIO B 06cy>1<)1eH1/m 06HICCTBGHH03H3}II/IMI)IX U 3THUYCCKUX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HaHHEC BAXXHOCTHU MOPAJIIBHO-OTUYCCKHUX IIPUHIHUIIOB B ACATCIIBHOCTU y‘léHOl"O.



JcTeTnYecKoe BOCIIUTAHNE:

— BOCHPHSTHE OSCTETHUYECKUX KadecTB (M3MUECKONW HaykKu: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

LleHHOCTH HAYYHOT0 MO3HAHUA:

— OCO3HAHHE IICHHOCTU (PU3UYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIIOLIECH KYIbTYPHI,

— pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K UCCIEA0BATEIIBCKOM TSI TEIIbHOCTH.
®opMHUpPOBaHNE KYJIbTYPbI 310POBbS U SMOUMOHAIbHOTO

OJ1aronmoyryymsi:

— OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a XW3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BXHOCTU MpaBWJI 0E30MacHOr0 IMOBEACHHUS Ha TPAHCIOPTE, HA JOPOrax, C JJIEKTPUYECKHUM U
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIIHUX YCIIOBUSX;

— c(hOpMHUPOBAHHOCTH HaBbIKa PeIICKCHH, IIPU3HAHKE CBOETO MPaBa Ha OMIMOKY U TAKOTO e TpaBa
y ApYroro 4eioBeKa.

TpyaoBoe BociMTaHue:

— aKTUBHOE y4YacTHE B PEIICHUHU MPAKTUYECKHX 3a/1ay (B paMKax CeMbH, IIKOJbI, TOPOJa, Kpas)
TEXHOJOTMYECKON U COIUAIbHON HANIPABIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE H (U3UUECKUX 3HAHUH;
— HHTEPEC K MPAKTUICCKOMY M3yUEHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOM.

IKo0rnYecKoe BOCIUTAHNE:

— OpHUEHTANMs Ha MpUMEHEHUEe (PU3MYCCKUX 3HAHUN JUIS PEIICHUS 3a/1a4 B 00JIACTH OKPYKAFOIICH
Cpebl, IJITAHUPOBAHUS MOCTYIKOB U OIEHKH WX BO3MOKHBIX MTOCJIEICTBHH JIsl OKPY>KAIOIICH CpPe/Ibl;
— OCO3HaHHeE II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTeH UX PEIICHUs.

Apantanus o0y4aomerocs K U3MeHsIIOIMMCS YCI0BUSIM COMAJIBbHON M IPUPOJIHOM Cpeabl:
— TOTPEeOHOCTh BO B3aWMOJCHCTBUU IPH BBIMOJHEHUU HCCICAOBAHMN M MPOCKTOB (HU3UUCCKOM
HaIPaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTB;

— TOTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCie (GOPMYIUPOBATH UICH, TTOHSITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

— OCO3HaHHE Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

— TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (DU3NYECKUX 3HAHUI;

— CTpeMIIEHHE aHAJIM3UPOBATh U BBISBISATH B3AUMOCBSI3H MPUPOABI, OOIIECTBA U IKOHOMUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DHU3MUECKUX 3HAHUM;

— OIIEHKA CBOMX JICWCTBUIA C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TI100AIBHBIX
MOCIIEACTBUH.

MeTtanpeameTHbie pe3yJabTaThl

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA

bazosvie nocuueckue oelicmeus:

— BBISIBJISTH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKN O0BEKTOB (SIBIICHU );

— YyCTaHaBIUBATh CYIIECTBEHHBIN MpH3HAK Kilaccu(UKAIMK, OCHOBaHUS Il OOOOIICHUS U
CpaBHEHUS;

— BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEUMsI B paccMaTpuBaeMmblx (akTax, IaHHBIX H
HAOIIOIEHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBISIBIIATh MIPUYMHHO-CIICJICTBEHHBIC CBSI3U MPU M3yYCHHH (U3MUECKUX SIBJICHUW U MPOIIECCOB;
JIeNaTh BBIBOJIBI C HCTIOJI30BaHUEM JCTYKTHBHBIX U WHAYKTUBHBIX YMO3AKIFOUCHHH, BBIIBUTAThH
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEITNYUH;



— CaMOCTOSITEIFHO BBIOMpATh CMOCOO pemieHus ydeOHOM ¢u3nueckoi 3amadu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB DEILICHMs, BBHIOOP HanOoiee MOAXO[AIIET0 € Y4ETOM CaMOCTOSITENBHO
BBIJICIIEHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oeticmeus:

— UCTOJIB30BATh BOIIPOCHI KAaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHMS,

— TMPOBOJIUTH IO CaMOCTOSTEIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJOXKHBIM (QU3NUECKUit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS,

— OLIEHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, TMOJYYEHHYIO B XOJe
MCCJICIOBAHMSI UITU DKCIIEPUMEHTA;

— CaMOCTOATENBHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ICHNS, ONIBITA, UCCIICAOBAHMS,

— MPOTHO3UPOBATH BO3MOKHOE JTAJIbHEHIIIEee pa3BUTHE (PU3NIECKUX IMPOLIECCOB, a TAK)KE BBIIBUTaTh
IPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

— MPUMEHSTHh pa3jNdHble METOJbI, HHCTPYMEHTHI U 3apOChl IIPU MOUCKE U 0TOOpe MHpOpMaIu
WIH JAHHBIX C YYETOM MPEATIOKEHHOM yueOHo pu3nueckoi 3aaauu;

— aHAJIM3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHuUs;

— CaMOCTOSITENIbHO  BBIOMpAaTh ONTUMAIBHYIO (OpPMY TpPEACTaBICHUS HWHPOPMALUU |
WITIOCTPUPOBATH PelIaeMble 33a4l HECIIOKHBIMUA CXEMaMH, TUarpaMMaMi, HHOW TpapuKon U X
KOMOUWHAIIUSIMH.

YHuBepcajibHble KOMMYHHUKATHBHBbIE el CTBUS

Obwenue:

— B Xo0Jlle¢ OOCYXXJeHHs y4eOHOro marepHualia, pe3yibTaToB J1a0OpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/J1aeMOW TeMbl M BBICKA3bIBaTh MJIEH, HALlEJIEHHBIE Ha
peleHne 3aauu U MoJiiep)kaHue 0yaroxenareIbHOCTH OOLIeHNUS;

— COTOCTABIISITh CBOM CYKIEHHS C CYXICHHUSIMH JPYTHMX YYaCTHHKOB JTUaiiora, OOHApYKUBAaTbh
pa3auvue U CXOACTBO MO3UIINH;

— BBIpa)kaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

— TyOJUYHO TPEACTABISTH PE3YNbTAaThl BBIMOJIHEHHOTO (PU3MUYECKOTO OmbITa (IKCIIEPHMEHTA,
UCCIIEIOBaHMS, IPOEKTA).

Cosmecmuas dessmenbHOCMb (COMPYOHUYECMEO):

— MOHUMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMAHAHOM 1 MHIUBUAYAJIbHON paOOThI IPU pelICHUH
KOHKPETHO! (PU3UYECKOM MPpOoOIeMBbl;

— TPUHUMATh IEJI1 COBMECTHOM IESTEIbHOCTH, OPraHU30BBIBAThH JCHCTBUS MO €€ MOCTH)KEHUIO:
pacrpenenaTb poiid, 00CYKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOU PabOThI; 0000IaTh MHEHUS
HECKOJIBKHX JIOJIEH;

— BBITOJHATH CBOO YacTh pabOoThI, TOCTUTasi KAYeCTBEHHOTO Pe3ysbTaTa 110 CBOEMY HaIlPaBIICHHIO
U KOOPJIUHUPYS CBOU JACUCTBUS C APYTUMH WIEHAMHU KOMaHIbI;

— OIIGHMBATh KAayeCTBO CBOET0 BKJaJa B OOMIMHA MPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIBHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

YHuBepcaiabHbIe peryJaTHBHbBIE 1eHCTBUA

Camoopeanuzayus:

— BBIIBIATH TPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHTYalHAX, TPEOYIOMMX IS PEIICHHS
buznyecCKuX 3HAHMI;



— OPHEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX NPUHATHSA PEIICHUN (MHAWBUIyalbHOE, MPUHSITHE
pelleHus B IpyIe, IPUHITHE PELLIEHUI TPYIION);

— CaMOCTOATEIBHO COCTABIISATH AITOPUTM PEIICHUS (PU3MUECKON 3a/1aui WM TUTaHA UCCIIETIOBaHHS
C Y4ETOM MMEIOILINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, apIryMEHTUPOBATh MpeiaracMble
BApUAHTHI PELICHUN;

— Jlenath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

— JIaBaTh a/ICKBaTHYIO OIICHKY CUTYyalllH U MpeiaraTh miaH e€ U3MEHEeHHUS,

— OOBSACHATH MPUYMHBI JOCTHKEHUS (HETOCTHXKEHUS) PE3yIbTaTOB JEATEIbHOCTH, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B JAEATEIBHOCTb (B TOM YHCIE€ B XOJ BBINOJHEHHUS (PHU3HUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIUXCS CHTYallHH,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIIUX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIETH U YCIOBUSIM.

IMOYUOHATIbHBLL UHMELLEKMN

— CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJI€ CIOpa WIM JAMCKYCCUU HA HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ipunsmue cebs u opyeux:

— TpU3HABaTh CBOE MPaBO Ha OIMIMOKY NMPH PEIIeHUH (PU3MUECKUX 33/1a4 WIH B YTBEPKICHHUIX Ha
HayYHBIE TEMBI 1 TAKOE XK€ MPaBO

IIpexmeTHbIE:

7 kaacc

[IpenMeTHble pe3yibTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yyaromuxcst yMeHHU:

— UCNONb306aMb TIOHATHUS: (PU3NYECKHE M XUMHUYECKHE SBIICHUS; HAOJIOJIEHUE, SKCIIEPUMEHT,
MoJielb, THIOTE3a; €AMHUIIBI (PU3MYECKHX BEJIWYUH; aTOM, MOJIEKyJa, arperarHble COCTOSHUS
BemecTBa (TBEpHOE, IKUIKOE, Ta3000pa3HOE); MEXaHHMYEeCKOe JBWIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAEKTOPHSI, paBHOAEUCTBYIOIas cull, nedopmanus (ynpyras,
IUTACTHYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— paziuyame sBneHus (Auddysus; TemnoBoe BHKEHHE YaCTHUI[ BELIECTBA; PABHOMEPHOE
JIBIDKEHUE; HEPAaBHOMEPHOE JBI)KEHHUE; HHEPLIUs; B3aUMOJICHCTBHE Tell; paBHOBECHE TBEPABIX TEJI C
3aKpeIUIEHHON OCBIO BpallleHUs; nepeaaya JAaBjeHUs TBEPAbIMU TEJaMH, XKUJIKOCTAMU U Ta3aMu;
aTMoc(epHoe JaBieHNe; [IJIaBaHue TeJ; MPEeBpaIlleHNs MEXaHUYECKOI SHEpPrun) Mo ONHUCAHUI0

UX XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JJaHHOE (PU3UUECKOE SIBICHUE;
— pacnosnasams NPOSBICHNE N3YUYEHHBIX (PU3NUECKUX SBJICHUHN B OKPY’KAIOLIEM MUPE, B TOM UUCIIE
du3nveckre SBICHUS B IPUPO/JIE: TIPUMEPHI IBIKEHUS ¢ PA3TMIHBIMUA CKOPOCTSIMHU B JKUBOU

U HEXHBOH IpHpOJIE; NEHCTBUE CUJIBI TPEHUS B TNPHPOJIE U TEXHHKE;, BIMSIHHE aTMOC(hepHOro
JIaBJICHUS Ha )KMBOI OpraHu3M; IJIaBaHueE PhIO; phluaru B Teje YeloBeKa; PH 3TOM IepeBOIUTh
NPaKTUYECKYI0 3a7adyy B y4eOHYI0, BBLIETATH CYILECTBEHHbIE CBOMCTBA/MPU3HAKHM (PU3MUYECKUX
SIBIICHUI;

— onucwvléams N3y4YE€HHBIE CBOWCTBA TeJ U PU3NYECKHUE SBIIEHUS, UCIIONB3YS (PU3NUECKIE BETUUNHBI
(Macca, 00bEM, IJIIOTHOCTD BEIIECTBA, BPEMS, TyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CHUJIa TSDKECTH, BEC Tella, CUjla TPeHMUsI, 1aBlieHue (TBEPIOTO Tea, )KUJIKOCTH, Ta3a), BEITaJIKUBAIOIIAs
CUJIa, MeXaHuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3()()HUIMEHT MOJIe3HOTro



NeMCTBUS MEXaHU3MOB, KMHETHUYECKas M IMOTEHUUAlbHAs SHEPrHs); MpHU OMHUCAHUM IPABUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAUCHHS U TUHHIIBI (PU3HMUECKIX
BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIONIME JaHHYI (U3NYECKYI0 BEIWYMHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEINYHH;

— Xapakmepu306ams CBOWCTBA Tel, (U3NYECKUE SBJICHUS W MPOLECCHI, HCIOJB3YS IMpaBHUia
CIIOKEHHUs cui (BIIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackamsi, 3aKkoH Apxumesa, MPaBUIIO
paBHOBecHsl pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAaHEHHUs MEXaHUYECKOU
SHEpPI'uH; MPH 3TOM JIaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alIUCBIBATh €r0 MaTeMaTHUECKOe
BBIPa)KEHHUE;

— 00vAcHAmMb (U3NYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA TEJI,B TOM YHCIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTEpa: BBIABIATH IPUUMHHO-CIEACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE W3 |—72 JOrMYecKMX MIaroB ¢ Omopod Ha |—2 W3yuYeHHBIX CBOICTBa
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pewams pacy€THble 3aaui B 1—2 NeicTBUSA, UCTIONB3YS 3aKOHBI U ()OPMYJIb, CBSI3bIBAOIIIE
¢u3nyeckue BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBMs 3aJaud 3alMChiBaTh KpaTKoe YCIIOBHE,
HOJCTABIATh (pr3HUYEecKHe BEJMYMHBI B (OPMYJIbl U MPOBOJAUTH PACUEThI, HAXOJAUTH CIPABOYHBIE
JTaHHbIEe, HEOOXOIUMBIE AJIs PELICHUs 3ajiay, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOH pu3nueckon
BEJIMYMHBI;

— pacno3uasams TPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPH TOMOUIM (U3UIECKUX METOOB; B
ONMCAHUU HCCIIECOBAHUS BBIIEIATh IPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Yy), pazaudarbh u
MHTEPIPETUPOBATH MOJIYYEHHBIN Pe3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€ OIbITA, JI€JaTh BBIBOJIBI 110
€ro pe3yJbTaTaM;

— Npo60Oumsb OIBITHI M0 HAOIIOACHUIO (U3UYECKUX SBICHUNH WM (PU3MYECKUX CBOWMCTB Tew:
(dopMyIMpOBaTh TMPOBEPSIEMbIE IPEINOJIOKEHHUS, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO
000py10BaHUs, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

— 8bINOAHAMbL TIPSIMbIE W3MEPEHUs pPACCTOSHUS, BPEMEHHM, Macchl Tena, 00bEMa, CWIBI U
TEMIEPATypPbl C HCIIOJIB30BAHUEM AHAJIOTOBBIX M IIU(POBBIX MPUOOPOB; 3aMUCHIBATh MOKA3aHUS
pUOOPOB C YUETOM 3aJ]aHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHU;

— nposooums WCCIEAOBAHWE 3aBUCHUMOCTH OJHOW (PU3MYECKONW BEIMYMHBI OT JAPYroil c
UCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHH (3aBUCHUMOCTH IyTH PaBHOMEPHO IBMXKYLIErocs Tejla OT
BPEMEHU JIBIDKEHUS TeJla; CHJIBI TPEHUS CKOJIBKEHHs OT CWJIbI JIaBJICHMS, KauecTBa OOpabOTKU
MIOBEPXHOCTEN TEI M HE3aBUCUMOCTH CHJIBI TPEHMS OT IIOLIAAM CONPUKOCHOBEHHMS TEIN; CHJIBI
YIOPYTOCTH OT yJUTMHEHUS MTPYKHUHBI; BHITAJIKUBAIOIIEH CHUIIBI OT 00bEMa Orpy>KEHHON YacTH TeJla U
OT TJIOTHOCTH >KUJKOCTH, €€ HE3aBHCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJ0; YCIOBUH IJIaBaHUs TeJ, YCIOBUM paBHOBECHUs pbluara U OJOKOB); y4acTBOBATh B
IUTAHUPOBAHUM y4e€OHOTO HCCIIEZIOBAHUS, COOMPATh YCTAHOBKY M BBIMOJHATH W3MEpPEHUs, Cleays
MPeJI0KEHHOMY TUIaHy, GUKCUPOBATH PE3yNbTAThl NOJIYYEHHON 3aBUCUMOCTH (PU3HUECKUX BETUUNH
B BU/JIE MPEJIOKEHHBIX TaOIUI ¥ TpaUKOB, J1eI1aTh BHIBOBI 110 pe3yJIbTaTaM HUCCIEIOBaHUS;

— Npo6oOums KOCBEHHBIE M3MEpEeHHs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA KUIKOCTU U
TBEPAOTrO TeJa; CUJIa TPEHUS CKOJIbKEHHUS; 1aBJIEHUE BO3lyXa; BHITAIIKMBAIOLIAs CHIIA, JENCTBYOIIAs
Ha MOTpYXEHHOE B JKUAKOCTH TENO; KOAPHUIMEHT MOJE3HOTO JAESUCTBHUS MPOCTHIX MEXaHH3MOB),
ClIeysl IPEUI0KEHHOW WHCTPYKIIMU: MIPU BBITIOJIHEHUHN U3MEPEHH cOOMPaTh HKCIIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOU BEJIUYMHBL;

— co01100amys TpaBUIIa TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;



— YKa3vleams TPUHLUINBI JEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOMIAIOIIMECS COCYAbl, OapOMETp, pbluar, MOABIKHBIA M HEMOABMKHBIA OJIOK,
HAKJIOHHAs IJIOCKOCTh;

— Xapaxkmepu3zo8ams TPUHIMIBI IEHCTBHUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOICTB ¢
OIOpOI Ha UX ONHUCaHMs (B TOM YMCJIE: MOAIIUIHUKY, YCTPOMCTBO BOJONIPOBOA, THAPABINYECKUI
pecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), MCHOIb3ys 3HaHMS O CBOMCTBAX
(bu3nueckux sABJICHUN U HEOOXOJUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— npusoOums NPUMEPbl / HAXOAUTh MHPOPMALMIO O IpUMEpax MPAKTUYECKOI'O HUCIOJIb30BaHUS
(bu3nuecKnx 3HaHUH B TOBCEJHEBHOM JKU3HU 1715 oOecnieueHus: 6€30MacHOCTH NpU 0OpalleHNH

¢ mpubOpaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOJIIOJCHHS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKAIOIIEH CpeLE;

— ocywjecmensims 0TOOP UCTOYHUKOB MH(pOpMaLnu B ceTd VIHTEpHET B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUI U IIyTEM CPAaBHEHUS Pa3IMYHbIX HCTOUHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEZJOCTOBEPHOM;

—  UCNONb306amb TIPU  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUN HAy4YHO-IIOMYJIAPHYIO JIUTEpaTypy
(bu3nUecKoro copep:kaHus, ClpaBOYHbIe MaTepHallbl, pecypchl ceTu MHTepHeT; BlafeTh NpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(POPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co30asamb COOCTBEHHBIE KpaTKWE IMHUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHHUKOB MH(OpPMAUU (PU3HMUECKOTO CO JEepXKAHUSA, B TOM YHUCIIE IMyOJIMYHO JeNaTh KpaTKHue
COOOIlleHUsI O pe3yJbTaTaX IPOEKTOB WM YYE€OHBIX MCCIEAOBAaHUN; HpPU OSTOM IPaMOTHO
UCTIOJIB30BaTh M3yYEHHBIH TOHATHIHBIN ammaparT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHHE
Mpe3CeHTAlNEN;

— IIpH BBINOJIHEHUH YUEOHBIX IPOEKTOB U UCCIIENOBAHUN pacnpedensimb 0053aHHOCTH B IPyIIIE B
COOTBETCTBUM C [TOCTABJICHHBIMU 33Jja4aMH, CIIEIUTh 3a BBIIIOJIHEHUEM IIJIaHa ACHCTBUI, aJleKBaTHO
OLIEHMBATh COOCTBEHHBIH BKJAJ B JIEATENBHOCTh TIPYMIbI; BBICTPaWBAaTh KOMMYHUKAaTHBHOE
B3aUMO/IEIICTBHE, YUUTHIBasi MHEHHE OKPY KAIOIIHX.

8 kiace

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE [JOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:

— uUcnovb306ams MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJEKYJ,
arperaTHble COCTOSHUSI BEILECTBA, KpPUCTANIMYECKHE U aMop(Hble Tena, HACHIEHHBIH U
HEHACBIILICHHBII Tap, BIAXHOCTb BO3/yXa; TeMIlepaTypa, BHYTPEHHSsS OSHEPIrus, TEIUIOBOH
JIBUTATENb; DSJEMEHTapHBIM DJIEKTPUYECKUH 3apsl], OJJIEKTPUUYECKOE TII0JIe, IPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3JIEKTPUYECKUN TOK, MArHUTHOE IOJIE;

— pazauyame SBJIEHUA (TEIUIOBOE PACHIMPEHME/CKATUE, TEIUIoNepeiada, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBJICHUS, HCIapeHue, KOHAEHcallus, IUIaBJIEHUE, KpUCTAJIU3alus
(oTBepIeBaHUE), KUIIEHUE, Terjonepeaaya (TEMIONpPOBOJHOCTh, KOHBEKIMS, W3JIy4YEHHUE);
QIIEKTpU3ALMg TeJ, B3aUMOJEWUCTBHE 3apsijioB, JEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJII Ha IMPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKIMS) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

— pacno3nasams MPOSBICHUE U3YUEHHBIX (PU3UUECKUX SIBICHUHN B OKPY>KaIOILIIEM MUPE, B TOM YHCIIE
buznyeckue SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KallWJUIIPHBIE SBJICHUS B PUPO/IE,
KpUCTAJIJIBI B mpupoe, uznyyenue CoiHila, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHue
pOChI, TyMaHa, HWHes, CHera;, JJIGKTpUYECKHE SIBIIEHUS B aTMocdepe, AIIEKTPUYECTBO >KUBBIX
OpraHU3MOB; MarHUTHOE M0JIe 3eMJIH, Ipeiid MOIF0COB, POIb MATHUTHOTO MOJIS IS )KU3HU Ha 3emiie,



HOJISIPHOE CHUSHME; IPU ITOM IEPEBOJUTH IPAKTHUYECKYIO 3ajadyy B Y4eOHYIO, BBIICIATh
CYLIECTBEHHBIC CBOMCTBA/MPU3HAKU (PU3UUECKUX SIBICHUM;

— Onucvl8ams U3y4CHHBIE CBOMCTBA TeJ U (PU3MUYECKHE SIBICHUS, UCTIONB3YS (PU3NYECKHIE BETUUUHBI
(TeMmieparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEIECTBA,
yZenbHas TEIJIoTa IJIaBJICHUS, yIeIbHas TEeIJIoTa MapooOpa3oBaHus, yAelnbHas TEIJIOTa CrOPAHUs
TOIJINBA, KO3()(UIMEHT MONEe3HOro NEHCTBUSA TEIUIOBOM MAallMHBI, OTHOCHUTENbHAs BIIAXKHOCTb
BO3/yXa, OJJIEKTPUUYECKUM 3apsf, cuila TOKa, 3JIEKTPUYECKOE HAIpPsDKEHUE, CONPOTUBIICHUE
IIPOBOJIHUKA, yJIeIbHOE COITPOTUBIIEHUE BELIECTBA, pa00Ta U MOIHOCTh 3JIEKTPUUYECKOT0 TOKA); IPU
ONKCAaHUM NPABUJIBHO TPAKTOBATh (PM3UUECKUH CMBICT MCIOJIb3yEMbIX BEIWYHMH, 00O3HAYEHUS U
eIMHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINME JAHHYIO (H3UUYECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TpapUKH HM3YUEHHBIX 3aBUCHUMOCTEW (DU3MUYECKHX
BEJIMYHH;

— Xapakmepu3oeamb CBOWUCTBA Tel, (pU3MYECKUE SBJIEHUS U IMPOLECCHI, HCIOIb3ys OCHOBHBIE
HOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOW TEOpUH CTPOCHMs BEIECTBA, HMPUHIMII CYHNEpIO3ULIUU
nojei (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH Oma Juid yyacTKa LelH, 3aKOH
Jbxoynsi—IJleHna, 3aKoH COXpaHEHUs SHEPTHH; IIPU 3TOM J1aBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

— 00vscHamb (PU3MYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE CUTyalui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH
0o0bsicHeHHE W3 |—2 JIOTMYECKMX IIaroB ¢ OMOpOod Ha 1—2 WM3yYeHHBIX CBOMCTBA (hPM3MUYECKHX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pewams pacy€THbIe 3alaui B 2—3 NEHCTBUSA, UCTIONbB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIIUE
¢u3nyeckue BEIUYMHBI: HAa OCHOBE aHajM3a YCIOBMs 3aJauyd 3alKChiBaTh KpaTKOE YCIIOBHE,
BBISIBJIATh HEJJOCTATOK JAHHBIX /IS pEILIEHUs 3a/1au, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUis € pelieHus], IPOBOAUTh PACUETHl U CPABHUBATH MOIYYEHHOE 3HaYeHHE (PU3NUYECKOI BETMUUHBI
C U3BECTHBIMU JAHHBIMU;

— pacno3naéamv TPOOIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (U3NYECKUX METOOB;
UCIIOJNIb3YSl OIMCAaHUE WCCIENOBaHMs, BBIIEIATh IPOBEPAEMOE MPENIOJIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTb MOPSIJIKA IPOBEIEHUS UCCIIEOBAHUS, JIEJIaTh BBIBOIBI;

— nposooums OMNBITHl MO HAOMIOACHHIO (U3NYECKUX SIBICHUNW WM (U3NYECKUX CBOWCTB TeI
(KanmuJUIIpHbIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00béMa, TeMIepaTyphl; CKOPOCTH
npolecca OCThIBAaHMS/HAarpeBaHMs MPU HU3IYYEHUH OT IBEeTa HW3JIydarolleil/moraomaromei
MOBEPXHOCTH; CKOPOCTh MCTIAPEHHUs BOJIBI OT TEMIEpaTyphl JKUAKOCTH U IUIOIMIAIN €€ TOBEPXHOCTH;
ANIEKTpU3alMs Tel M B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3apsA]0B; B3aUMOJECHCTBHE MOCTOSHHBIX
MarHUTOB, BU3YaJIN3allisl MATHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB; ACWCTBUS MAarHUTHOTO TTOJISl HA
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS IOCTOSHHOTO TOKA):
dbopMynMpoBaTh MpOBEPSEMBbIE MPEANONIOKEHHS, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyA0BaHNUS; ONMCHIBATH X0 ONBITa U (OPMYIUPOBATH BHIBOJIBI;

— BLINOIHAMD NIPSIMBIE U3MEPEHMSI TEMIIEPATYPbI, OTHOCUTEIBHON BIaXKHOCTH BO3]lyXa, CUJIbI TOKA,
HaINpsOKEHUs C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEINYMH;
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

— Nnpo6oOumdb WCCIEAOBAaHUE 3aBHCUMOCTH OJHOM (HU3UYECKON BEIMYMHBI OT JAPYrod C
MCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTb COMPOTUBIIEHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOIA/I TIONIEPEYHOr0 CEYEHUS U YAEIBbHOTO CONMPOTUBIICHUS BEIIECTBAa IPOBOJAHMKA; CUJIbI TOKA,
UAYLIEro Yepe3 MPOBOJHUK, OT HAMPSKEHUS! Ha IPOBOJAHMKE; UCCIIEI0BaHUE MOCIEA0BATEIHHOIO U
NapajuIeIbHOTO COEUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, cOOUpaTh YCTAaHOBKY U



BBINOJIHATh U3MEPEHMsI, ClIeAysl NPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTAaThl MOJy4YE€HHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaUKOB, JeNIaTh BHIBOIBI IO PE3YJIbTaTaM HCCIIEOBAHUS;

— npo60oumb KOCBEHHBIC M3MEpeHHs (PU3MUeCKUX BeMUYHH (yJelbHas TeIUIOEMKOCTh BEIIECTBa,
COITPOTHUBIIEHUE IPOBOTHHUKA, paO0Ta M MOLTHOCTb SJIEKTPUIECKOT0 TOKA): IJIAHUPOBATH U3MEPEHUS,
cOOMpaTh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEAYs NPEUIOKEHHOW HHCTPYKIHMH, M BBIYHUCIATH
3HA4YEHUE BEJIMYMHBI;

— cobmodamys TIpaBUIIa TEXHUKNA 0€30MaCHOCTH MPU padoTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

— Xapaxkmepu3zoeams TPUHLMIBI JIEHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOICTB ¢
OIIOPOi Ha X ONUCAHUsA (B TOM YMCJIE: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, IapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYMK DJICKTPUUYECKON DHEPruM, 3JIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
HarpeBaTeNIbHbIE AJIEKTPOIIPUOOPHI (IPUMEPHI), HIEKTPHUECKUE MPEIOXPAHUTENH; SJIEKTPOMArHHUT,
AIIEKTPOABHUraTeNb MMOCTOSHHOTO TOKA), UCIONb3Ysl 3HAHHUS O CBOMCTBaxX (pU3MUYECKUX SIBICHUH U
HEo0X01uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacno3naeams MPOCTbIE TEXHUYECKUE YCTPOMCTBAa M M3MEPUTENbHBIE MPUOOPHI [0 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEIO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBbl AJIEKTPUUECKUX Lenen ¢
HOCJIEI0BATEIbHBIM U MapajlIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3jiinyasi yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

— npueooums TPUMEPBI/HAXOAUTh MHPOPMALHUIO O MPUMEpax MPAKTUYECKOTO HCIIOJIb30BAHUS
¢u3nUecKux 3HAHWW B MMOBCETHEBHOMN XHU3HH JUIsI 0OecredeHus: Oe30MacCHOCTH MPH OOpaIIeHUH C
npubopaMu W TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 30POBbSI U COONIONEHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKarollel cpere;

— ocywecmename TOUCK MHGOpMaLUK (U3MUECKOrO COAEp)KaHUS B ceTH MHTEpHEeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U IMyTEM CPaBHEHUS JIOTOJHUTENIbHBIX HCTOYHUKOB BBIJIENIATh HH(POPMALHIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;

— UCNONb306amb TIPU  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUN HAy4YHO-TIOMYJIIPHYIO JIUTEparypy
(GU3NIeCKOTo Cofep KaHusl, CIIPaBOYHBIE MaTepPHAIIBI, pecypchl ceT MHTEepHeT; BIaJeTh MpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus HH(PpOPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co30asamb cOOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOILIEHHs, 0000111ast nH(OpMALINIO
U3 HECKOJIbKMX HCTOYHHUKOB (PH3MUECKOTO COACP)KaHUS, B TOM 4YHCIE MyOJIWYHO MPEICTABISATH
pe3yJbTaThl MPOEKTHON MIIM MCCIEeI0BATENbCKOM AEATEIbHOCTH; IIPU 3TOM IPaMOTHO UCIOJIb30BATh
U3y4YeHHBII MOHATUHHBIN annapar Kypca (pU3HKH, COTPOBOKIATh BBICTYIJICHUE MTPE3EHTALNEH;

— MPU BBINOJIHEHUH y4eOHBIX NMPOEKTOB M UCCIEI0BaHUN (PU3NYECKUX MPOLECCOB pacnpeoeisims
00513aHHOCTH B IPYyTIIE€ B COOTBETCTBHHM C MIOCTABJICHHBIMH 3a/1a4aMU, CIEIUTh 3a BBIIOJIHEHUEM
TUTaHa IEHCTBUN M KOPPEKTUPOBATH €0, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKIIAJ B AEATEIHHOCTD
TPYMIBI; BBICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOCWCTBHE, MPOSBISsl TOTOBHOCTH pa3peniatb
KOH()JIMKTHI.

9 kiace

[IpenmerHbsle pe3ynpTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTb Y
00yyaromuxcst yMeHU:

—UCNOIL306aMb TIOHIATHS: CUCTEMA OTCUETa, MaTepUajIbHas TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTD
MEXaHMUYECKOT0 JBMXKEHUS, nedopmanus (yrpyras, IiiacTuyeckas ), TpeHue, HEHTPOCTPEMHUTENBHOE
YCKOpEHHE, HEBECOMOCTh U TIEPETPY3KH; IIEHTP TSHKECTH; a0COIIOTHO TBEPIIOE TEIO, IEHTP THKECTH
TBEPIIOTO TeJla, PABHOBECHE; MEXaHMUECKUE KOJIeOaHHs U BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
DIIEKTPOMArHUTHBIE BOJIHBL, IOKajda OJJIEKTPOMAarHUTHBIX BOJH, CBET, OIU30PYKOCTh U



JATBHO30PKOCTh, CICKTPhl HCIyCKAaHWUS W TOTJIONICHMS; anb(pa-, OeTta- W TaMMa-u3IydeHUs,
U30TOIIbI, SIICPHAs SJHEPTETHKA,

—  pasmuuwams  sBICHHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBUXKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE MTa/ICHHUE TEJI, PABHOMEPHOE IBHKCHHUE 110
OKPY)KHOCTH, B3aMMOJICHCTBHE TE€J, pEaKTHBHOE JBW)KCHHE, KOJICOATEIIbHOEC JIBUXKCHUE
(3aTyxaronye W BBIHYXKJICHHBIC KOJeOaHWs), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKCHHE 3BYKA,
NPSIMOJIMHEHHOE PACIIPOCTPAHCHHE, OTPAKCHHE W IPEIIOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpaKCHHE CBETa, pa3jioKeHHue OeJoro CBeTa B CIEKTP M CJIOKEHHE CIEKTPaJIbHBIX IIBETOB,
JUCTICPCUSL CBETa, C©CTSCTBCHHAs pPaJMOAKTHBHOCTh, BO3HMKHOBEHHME JIMHEWYATOrO CICKTpa
U3JIYYCHHUs) 10 OMUCAHUI0 UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

— pacnosnasamsp NPOSBICHUE NU3YUYCHHBIX (PHU3UUCCKUX SIBIICHUI B OKPY’KaIOIIeM MUPE (B TOM YHCIIC
¢busuveckue sIBICHUS B NPUPOJC: NMPUIMBBI M OTJIMBBI, JBMKEHUE TIaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE JBM)KCHUE >KUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHHE,
CECMUYECKHE BOJIHBI, IIyHAMH, 3XO0, I[BETA TeJl, ONTHYECKUE SBJICHHS B MIPHUPOJIE, OHMOIOTUYCCKOE
JCHCTBUE BHUIUMOTO, YJIbTPApHUOJIETOBOTO W PEHTTEHOBCKOTO H3JIyYCHUWH; €CTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHYECKUE JYYH, PAAMOAKTHBHOE H3IYyYCHHE MPHUPOJIHBIX MUHEPAJIOB;
JCHCTBUE PaJMOAKTUBHBIX HW3JIYYCHHH Ha OpraHu3M 4YejJOBeKa), IpH OSTOM IEPEBOIAMTH
NPaKTUYECKYIO 3a7ady B yd4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA/IMPU3HAKKA (DU3HYECCKHUX
SIBIICHHI;

— onuceieams U3yYCHHBIC CBOMCTBA TeJI U (PU3MUYCCKHE SIBIICHUS, HCITOJIB3YS (DU3NYCCKHE BETUUNHBI
(cpemHsisi U MTHOBEHHAs! CKOPOCTh Tella TPH HEPAaBHOMEPHOM JIBMDKEHUH, YCKOPEHUE, TIEPEMEIICHHUE,
MyTh, YIJIOBas CKOPOCTh, CWJIa TPEHHS, CHJA YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
NaJicHusi, BEC Tella, HMMITYJIbC Tella, WMITYJIbC CHJIbI, MEXaHHuYeckas padoTa M MOIIHOCTS,
MOTEHIMATbHAST DHEPTUsl Tela, MOJHATOTO HaJ TOBEPXHOCTHIO 3€MIIM, MOTCHIHAIbHAS JHEPTHUS
CKaTOW TPYKUHBI, KHHETHYECKAsl DHEPTHUs, MOJHAsi MEXaHHUYECKas SHEpPrus, MEepPHOJ M YacToTa
KoJieOaHui, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, IOKa3aTesb
NPEJIOMIJICHHUS CPEJIbl); NP ONMMCAHHK MPABHILHO TPAKTOBATh (PU3MUYCCKHIA CMBICIT HCIOIB3YEMbIX
BEJINYHMH, 0003HAYCHUS U CIUHMIBI (QU3NUCCKUX BEIWYHH, HAXOAWTH (POPMYIIBI, CBSI3BIBAIOIIUC
JMaHHYI0 (U3WYECKYI0 BEJIMYUHY C JPYTHMH BEIIMYMHAMH, CTPOUTh TpPapuKH H3YyUCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIIUYHH;

— Xapakmepuz06amb CBOWCTBa Tel, (DU3MUYECKHE SBJICHUS W TPOIECCHI, HCIOJB3Ys 3aKOH
COXpaHCHHS HEPTruH, 3aKOH BCEMHPHOTO TATOTEHHS, TMPUHIMII CYNEPHO3HMIMN CHII, TPHHIIUT
OTHOCHUTENBHOCTH [ anmiest, 3akoHbl HbI0TOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U
NPEJIOMIJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3aPsI0OBOI0 M MacCOBOTO YHCE MPH AACPHBIX PEAKIIHIX;
Opd 3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA W 3allUChIBATh €r0 MaTeMaTHYeCKOe
BBIPaKEHHE,

— 00vscHAmMb (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHCIIE W B KOHTEKCTE CHTyallMi
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CJICICTBCHHBIC CBS3U, CTPOWTH
00BsICHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOPON Ha 2—3 M3YYEHHBIX CBOMCTBAa (DPM3MUYCCKHUX
SIBIICHUM, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pewamsb pacu€THbIC 3a7a4M (OIMUPAIOIIMECS HA CHCTEMY M3 2-3 YpaBHEHUH ), UCIIOJIBb3Ysl 3aKOHBI
1 (OpMYJIBI, CBA3bIBAIONINE (DHU3UUECKUE BETMYMHBI: HA OCHOBE aHATN3a YCIOBHS 3a/1a4H 3alHChIBAThH
KpaTkoe YCJIOBHE, BBIABIATH HEJOCTAIOIINE MM H30BITOYHBIC JAHHBIC, BBHIOMPATh 3aKOHBI U
bopMyIbl, HEOOXOMUMBIC I PEHICHHs, MPOBOAWTH PACYEThl W OIEHUBATh PEATHCTHYHOCTD
MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBL;



— pacno3nagams TPOOIEMBI, KOTOPbIE MOXXHO PEUIUTh MPH MOMOUIM (DU3MUECKUX METOJOB;
UCTIONB3Ysl ONHCAHUE WCCIEAOBAaHMS, BBIACIATH MPOBEPSEMOE MPEAINONOKEHHE, OICHUBATh
NPaBUWIBHOCTh TMOPSAKA MPOBEACHUS HCCIEIOBAHUS, JIENaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJICHUIN U OTIBITOB;

— Npo60OUmMb ONBITHI N0 HAOMIOACHUIO (DU3WYECKUX SIBICHUN WM (U3MUYECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHS OHHEPruH; 3aBUCHUMOCTb MEpHOAA
Kosie0aHui NPy KMHHOTO MasiTHUKa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTh OT
aMIUIMTYAbl MallbIX KoJieOaHUM; MPSMOJIMHEHHOE PacHpOCTPAHEHUE CBETa, Pa3iokKeHHe Oenoro
CBETa B CIEKTpP; M3yUYEHUE CBOMCTB M300pa’keHHUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KEHUS
npeaMeTa B coOuparoieil JuH3e; HaOMI0IeHHE CIUIOMIHBIX M JIMHEHYAThIX CIIEKTPOB M3ITyUCHHS):
CaMOCTOSITENIFHO COOMpPaTh YCTAaHOBKY W3 M30BITOUHOrO HabOpa 00OpYyNOBaHMS; ONHCHIBATH XO[
OTIBITA U €TO PE3YbTAThI, POPMYIUPOBATH BHIBOJIBI,

— npogooums TPU HEOOXOTUMOCTH CEPHIO NMPSAMBIX M3MEPEHMM, OINpeNelisis CpeaHee 3HaYCHHE
u3MepsieMoil Benu4YuHbl ((OKYCHOE pacCcTOSHUE COOMparomiel JMH3bI); 0OOCHOBBIBATH BBIOOP
croco0a U3MEPEeHHI/M3MEPUTEILHOTO TTPHOOpa;

— Npo6ooums UCCIENOBaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH C HCIOIb30BAHHEM MPSMBIX
U3MEpEeHMl (3aBUCUMOCTb MYTH OT BPEMEHHM MpPHU PAaBHOYCKOPEHHOM MABM)KEHHU Oe3 HadaabHOU
CKOpOCTH; TMepHojia KoJeOaHHi MaTeMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaKEHHsI CBETa OT YIJIa TaJeHHs W yria MPeJOMIICHUS OT yIyla TaJeHUs): IUIaHUPOBAThH
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOHMpaTh yCTAHOBKY, (PHMKCHPOBATH PE3YJIbTAThl MOITYYECHHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYMH C YUETOM 3a1aHHON OTPEIIHOCTY U3MEPEHH B BUJIE TaOIUI U
rpaduKoB, nenaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIICOBAHMUS,

— Npo6ooums KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYUH (CPEIHssA CKOPOCTh U YCKOPEHHUE Tea
IIPU PaBHOYCKOPEHHOM JIBI)KEHUU, YCKOPEHHE CBOOOAHOTO MaJACHHUS, KECTKOCTh MPYKHUHBDI,
KOX(P(UIIMEHT TpPEHUsl CKOJNBKEHHUs, MeXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa U MEPHOJ
Kojie0aHUN MaTeMaTUYECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKAsl CUJla COOMPAIOIIEH JTMH3BI,
paZMoOaKTHBHBIA (OH): TJIAHWPOBATH W3MEPEHUS; COOMpATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh M3MEPCHUS, CIEAYs MPEIIOKESHHOW WHCTPYKIWHU; BBIYUCIIATH 3HAUYCHUE BEJIMYUHBI U
aHAJTM3UPOBAThH MOJTyUYECHHBIE PE3yIbTATHI,

— co0.1100amy TIpaBUIIa TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

— paziuuams OCHOBHBIE TMPHU3HAKH H3YYCHHBIX (U3UYECKUX MOJEJei: MaTepuaabHas TOUKa,
abCoMIOTHO TBEPJOE TENO, TOYCUHBIM MCTOYHHUK CBETA, Jy4, TOHKAs JUH3a, [JIaHETapHas MOJEeb
aToMa, HyKJIOHHas! MOJIEJIb aTOMHOTO SIpa;

— Xapakmepu306ams TPUHLUIBI TEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPO¥ HA UX OMHCAHUS (B TOM YHCIIE: CIIUAOMETP, TATYUKH TTOJIOKEHUS, PACCTOSHUS i yCKOPEHUS,
paxeTa, 9XO0JIOT, OUKH, IIEPUCKOT, (poToanmapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, T03UMETD,
Kamepa BuibcoHa), MCTONB3ysS 3HAHUA O CBOMCTBaX (U3MYECKUX SBICHUHW U HEOOXOIUMBIX
buznyecKnx 3aKOHOMEPHOCTEH;

—UCNONIL306aMb CXEMBl M CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOILIECCOB MPU PEIIEHUH y4eOHO-TPaKTHUECKUX
3a]a4; ONTUYECKHE CXeMBbI JJIsl TOCTPOSHUS M300pakeHUH B IUIOCKOM 3epKajie U coOMparomeii JInH3e;
—npugooums TPUMEPBI/HAXOAUTh HHPOPMALHUIO O MPHUMEpax MNPAKTHYECKOTO MCIOIb30BaHMS
(Gu3NUeCKUX 3HAHUW B IMOBCETHEBHOMN KHM3HH IUISI 0OecredeHus: OE30MaCHOCTH MPH OOpaIIeHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3II0POBbSI U COONIONEHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAOIIEH cpere;



—ocywecmenaims ~ TOUCK HMH(opManmuu  (U3NUECKOro coiepkaHus B cetn VHTepHer,
CaMOCTOSITENNLHO (HOPMYITHPYS MOUCKOBBINA 3aMPOC, HAXOAUTh IyTH OMPEACICHUS TOCTOBEPHOCTH
HOJ'Iy‘-IeHHOf/'I I/IH(i)OpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUH U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB,
—UCNOb306amb  TPU  BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
¢du3uUecKoro cogepikaHusi, CpaBOYHbIC MaTepHalIbl, pecypchl ceTd MHTEepHeT; BIajeTh MpuéMamMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMaIMK U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;
—co030a6amb COOCTBEHHbIC NHCbMEHHBIE M YCTHBIE COOOLIEHHsS Ha OCHOBE MH(pOpManuu u3
HECKOJIbKUX MCTOYHMKOB (PM3UYECKOr0 COJEpKaHus, NyOJIMYHO MPEICTaBIATh pPEe3yJbTaThl
IPOEKTHOHN MJIM UCCIIEI0BATENbCKON AEATENbHOCTH; IIPU 3TOM I'PaMOTHO UCIOJIb30BATh N3yUYEHHBIN
NOHATUIHBIN anmapar u3y4aeMoro paszesna (PU3uKu U COMPOBOXKIATH BBICTYIIJICHUE MPE3EHTALUEH ¢
y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



4. TEMATUYECKOE IINTAHUPOBAHUE

7 kaace
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1 Benenue 4 1 http://school-collection.edu.ru/
2 [lepBoHayasibHbIE CBEJIEHUS O CTPOCHUU 6 1
BeEIlECTBA
3 B3aumoneiictBre e 22 4 1 https://museumday.mosmetod.ru/site/show-lessons?id=121
4 JlaBicHHE TBEPIBIX TEII, )KUIKOCTEH M Ia30B 23 2 2 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
5 Pabora u MmoutHOCTh. DHEPTUs 11 2 1 http://nauka.mosmetod.ru/tpost/mfs7mnoh01-vidoizmenennie-
zadachi-po-fizike
6 Peseps 2
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8 kaace
Ne HanmenoBaHue pa3iesioB U TeM Yu4eOHOTO v » JuekTpoHHbIe (UG PpoBbIE) 00pa3oBaTeIbHbIE PECYPChI
n/n npeamera 22| 83
=) = = - =
2 O B H o A& =
= Q C ¢ O = 9
5] e SO
4 =3¢ =58
| = £ = = =
Sl s8 | 8x
= g M < M §
=z o =
1 TeruioBble ABIEHUS 13 2 1 https://museumday.mosmetod.ru/site/show-lessons?id=78
2 W3meHeHne arperatHbIX COCTOSTHUH BEIIecTBa 12 1 http://academy.mosmetod.ru/kollektsiya/alternativnye-istochniki-

enerqii



https://museumday.mosmetod.ru/site/show-lessons?id=121
https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
http://nauka.mosmetod.ru/tpost/mfs7mnoh01-vidoizmenennie-zadachi-po-fizike
http://nauka.mosmetod.ru/tpost/mfs7mnoh01-vidoizmenennie-zadachi-po-fizike
https://museumday.mosmetod.ru/site/show-lessons?id=78
http://academy.mosmetod.ru/kollektsiya/alternativnye-istochniki-energii
http://academy.mosmetod.ru/kollektsiya/alternativnye-istochniki-energii

3 DIEKTPUUCCKHUE SIBIICHUS 27 5 2 http://academy.mosmetod.ru/kollektsiya/energosberezhenie-
problemy-energoeffektivnosti
https://dpgaidar.mskobr.ru/muzei/muzey-fiziki

4 DJIEeKTPOMArHUTHBIE SIBJICHUS 6 1 1 https://dpgaidar.mskobr.ru/muzei/muzey-fiziki

5 CBeTOBBIC SIBJICHHS 8 1 1 https://museumday.mosmetod.ru/site/show-lessons?id=60
http://nauka.mosmetod.ru/tpost/8z79j3uix1-prirodnie-opticheskie-
yavleniya

6 Peseps 2
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MexaHHUeCKUE SBICHHUSI 41 3 3 http://nauka.mosmetod.ru/tpost/mfs7mnoh01-vidoizmenennie-
zadachi-po-fizikehttp://academy.mosmetod.ru/kollektsiya/zakony-
sokhraneniya-prakticheskoe-primenenie-chast-2

1 MexaHnndeckue Kosebanusi. BOHBI U 3BYK. 10 1 1 https://dpgaidar.mskobr.ru/muzei/muzey-fiziki

2 DJIeKTPOMAarHUTHOE TIOJIE. 21 1 1 https://museumday.mosmetod.ru/site/show-lessons?id=76

3 CrtpoeHue aToMa U aTOMHOTO SIJIpa. 14 2 1 http://academy.mosmetod.ru/kollektsiya/istoriya-sozdaniya-

Vcnonp30BaHNe JHEPTHU aTOMHBIX SIIED. uskoritelej-i-sposoby-uskoreniya-zaryazhennykh-chastits

4 Crpoenue u 3Bomonust BeceneHHoi 3 http://academy.mosmetod.ru/kollektsiya/kak-stat-kosmonavtom

5 PesepB 13

Bcero 102 8 6
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https://dpgaidar.mskobr.ru/muzei/muzey-fiziki
https://museumday.mosmetod.ru/site/show-lessons?id=60
http://nauka.mosmetod.ru/tpost/8z79j3uix1-prirodnie-opticheskie-yavleniya
http://nauka.mosmetod.ru/tpost/8z79j3uix1-prirodnie-opticheskie-yavleniya
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http://nauka.mosmetod.ru/tpost/mfs7mnoh01-vidoizmenennie-zadachi-po-fizike
http://academy.mosmetod.ru/kollektsiya/zakony-sokhraneniya-prakticheskoe-primenenie-chast-2
http://academy.mosmetod.ru/kollektsiya/zakony-sokhraneniya-prakticheskoe-primenenie-chast-2
https://dpgaidar.mskobr.ru/muzei/muzey-fiziki
https://museumday.mosmetod.ru/site/show-lessons?id=76
http://academy.mosmetod.ru/kollektsiya/istoriya-sozdaniya-uskoritelej-i-sposoby-uskoreniya-zaryazhennykh-chastits
http://academy.mosmetod.ru/kollektsiya/istoriya-sozdaniya-uskoritelej-i-sposoby-uskoreniya-zaryazhennykh-chastits
http://academy.mosmetod.ru/kollektsiya/kak-stat-kosmonavtom

5. YYHEBHO-METOAUYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOI'O NTPOLIECCA
Vuebnuk «®Pusuka» 7 knacc. [lepoiukun, A.B. @usuka: 7 knacc:yueOHuk/ A.B. Ilepbimkun. — 9-¢
u3 ., nepepad.-M.: Ipoda, 2019. — 224c¢.:mn. -(Poccuiickuii yueOHHK).

YueOuuk «Dusukay 8 kiace. [lepermkun, A.B. @usuka: § kinace: yaeonuk/ A.B. Ilepbimkus. — 8-¢
u3 ., nepepad.-M.: JIpoda, 2019. — 240c.:m. -(Poccuiickuii yueOHHK).

Yyeonuk «Pusukay 9 kmacc. IlepeimkuH, A.B. ®@usuka: 9 knacc: yueOnux/ A.B. IlepwimkuH,
E.M.I'ytHuk — 7-¢ u3., nepepad..-M.: poda, 2019. — 350,[2]c.:umn. -(Poccuiickuii yueOHUK).
METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Jlykammuk, E.M. CoopHuK 3ama4 1o ¢puszuke. 7-9 Knaccel: mocodue A ydammxcs o0mieo0pa3oBar.
opranuzamuii/. B.W. Jlykamuk, E.B. IBanoBa —29-e u3a.-M.: [Ipocsemenue, 2015.-240 c.: .

6. TPAHULBI IPUMEHEHHWA OHNEHKHW U KPUTEPUU OLNEHUBAHUSA
JTOCTHXKEHUA OBYYAIOIIAXCA

Ouyenka "5'" cmaeumcsa, eciu yyeHux:
1. IToka3bIBaeT MIyOOKOE U MOJHOE 3HAHUE M MIOHMMAaHUE BCETo MPOrpaMMHOI0 MaTepuasa; MoJHoe
IIOHUMAHNE CYLIHOCTH pacCMaTpUBacMbIX IIOHATUHM, SBICHHM W 3aKOHOMEPHOCTEH, TEOpHiA,
B3aUMOCBS3EH.
2. YMeeT cOoCTaBUTh MOJHBIA U MPaBUIbHBIA OTBET Ha OCHOBE M3yYEHHOTO MaTepuasa; BbLIEIATh
IJIaBHBIC TTOJIOKEHUS, CAMOCTOATEIBHO MOATBEPIKIATh OTBET KOHKPETHBIMH IIpUMEpaMu, (pakramu;
CaMOCTOAITEJIbHO M apryMEHTHPOBAHO JleJlaTh aHajiu3, OO0OOILEHMs, BbIBOABI, YCTaHaBIUBAaTb
MEXIIpEIMETHbIE CBA3U (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHMI) M BHYTPUIIPEIMETHBIE CBS3H,
TBOPYECKU MPUMEHSTH IOJIYYECHHBIC 3HAHUS B HE3HAKOMOW CUTYallMH; IIOCIEN0BATENIBHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO M 0€301IMO0YHO H3JaraTh y4eOHbIH MaTepuasl. YMEET COCTaBIATh OTBET B
JIOTUYECKOM  I0CJEN0BaTeIbHOCTH C  HCIIOJIb30BAaHUEM IPUHATOW TEPMHUHOJOTUM; JielaTh
cOOCTBEHHBIE BBIBOJIbI; (POPMYIIUPOBATH TOYHOE OMPEEIIEHNE U UCTOJIKOBAHNE OCHOBHBIX MOHITHH,
3aKOHOB, Teopuil. MOXKeT Npu OTBETE HE MOBTOPATH AOCIOBHO TEKCT Y4eOHHUKA; U3JIaraTh, Marepual
JUTEPATYPHBIM SI3BIKOM; IPaBWJIBHO M OOCTOSATENBHO OTBEYaTh HAa JIOMOJHHUTEJbHBIE BOMPOCHI
YUUTENS; CaMOCTOATEIbHO U PAllMOHAIBHO MCIONb30BATh HAIIAJHbIE MOCOOUS, CIpaBOYHBIE
Marepuasbl, Y4eOHHK, JOIMOJHHUTEIbHYIO JIUTEpaTypy, HEpBOMCTOYHHUKH; HPHUMEHSITh CUCTEMY
YCIOBHBIX O0O3HAUYE€HUI MpU BEIEHUM 3alHMCel, CONMPOBOXKIAIOIIUX OTBET; HCIHOJIb30BaTh IS
JI0Ka3aTeNIbCTBA BHIBOJOB M3 HAOIOIEHUI U OIBITOB.
3. CaMoOCTOATENbHO, YBEpEHHO M Oe30IIMO0YHO MPUMEHSIET IOJIyYeHHbIE 3HAHUS B PEIICHUU
po0OJsieM Ha TBOPYECKOM YPOBHE; AOITyCKaeT He Oojiee OJHOr0 He0UETa, KOTOPBIN JIETKO UCIIPaBIISET
110 TPeOOBAHUIO YUUTEIS; UMEET He0OXOMMbIE HaBBIKU pabOThI € MPUOOPAMHU, YEPTEKAMH, CXEMAMH,
rpadukamu, KapTamMH, COITYyTCTBYIOILIMMHU OTBETY; 3alUCH, COITPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSIM.
Ouyenka "4'" cmaeumcsa, eciu yyeHuk:
1. IToxa3bIBaeT 3HaHUS BCETO M3Y4YEHHOTO IPOrpaMMHOr0O Matepuaia. JJaéT noaHslil U MpaBUIIbHBII
OTBET Ha OCHOBE M3YYEHHBIX TEOPHUM; JOMYyCKaeT HEe3HAYMTEJbHbIE OMIMOKM W HENO4YETHl MpHU
BOCIIPOU3BEICHUH M3YYEHHOT0 Marepuaia, HeOOJbIINEe HETOUHOCTH MPU UCIOIb30BAHUU HAYUHBIX
TEPMUHOB WM B BBIBO/IAaX, 00OOIICHMSIX M3 HaOMofeHU. Marepuan usjaraet B ONpeaeIEHHOU
JIOTUYECKOH MOCIIeI0BATENbHOCTH, IPH 3TOM JIOIYCKAeT OJIHY HEerpyOyro olIMOKyY MK He Oolee IByX
HE/I04ETOB, KOTOPhIE MOYKET UCIIPABUTh CAMOCTOSTEIBHO MPHU TPeOOBAaHUH UM HEOOJBIIION TOMOIIN
IperojiaBaTesis; MOATBEPKIAaeT OTBET KOHKPETHBIMH NpUMEpamMH; NpPaBHJIBHO OTBEYAaeT Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI YUUTEIIS.



2. YMeeT caMOCTOATENbHO BBIJCNATH INIABHbIE TIOJIOXKEHHS B U3yYEHHOM Marepuale; Ha OCHOBaHUU
(baxToB ¥ PUMEPOB 0000IATh, AETaTh BHIBOJBL. YCTAaHABIMBATH BHYTPUIIPEIMETHBIE CBSI3U. MOXKeT
NPUMEHSTH MOJTyYeHHbIC 3HAHUS Ha TPAKTHKE B BUIOM3MEHEHHON CUTYyalluH, COOMIOAATh OCHOBHBIE
npaBuia KyJabTypbl YCTHOW PEUr; UCTIONIB30BaTh IPU OTBETE HAYYHBIC TEPMHHBI.

3. He oGnagaer 10CTaTOYHBIM HaBBIKOM PabOThI CO CIIPABOYHOM JINTEPATYPOH, yUCOHUKOM,
MEPBOMCTOYHHUKOM (IIPaBUIILHO OPUEHTUPYETCS, HO padOTaeT MEAJICHHO).

Ouenka "3" cmasumcsa, ecinu yueHuk:

1. YcBauBaeT OCHOBHOE co/iep:kaHue yueOHOro MaTepuaa, Ho IMeeT MpoOebl, He MPENsSTCTBYIOLINE
JanbHEHUIIEMy YCBOCHUIO MPOTPAMMHOI0 MaTepHarna.

2. W3naraer marepuajg HECHCTEMAaTH3UPOBAHHO, (ParMEHTAapHO, HE BCErJa IOCIEA0BATEIbHO;
MIOKA3bIBACT HEIOCTATOUYHYI0 C(QOPMUPOBAHHOCTH OTICNIBHBIX 3HAHUW M yMEHHUH; cnabo
apryMEHTHPYET BBIBOJBI M 000OIICHUS, IOIYCKAeT OMUOKHU MpH UX (HOPMYINPOBKE; HE MCIIOIB3YET
B Ka4€CTBE JI0KA3aTeIbCTBA BHIBOJIBI U 0000IIEHNS U3 HAOIIOICHHUH, OTIBITOB MJIM IOITYCKAeT OIIHOKH
IIPU UX U3JT0KEHUU; Na€T HEUETKHUE ONpeAesIeHuUs TOHATUH.

3. cnbIThIBaeT 3aTpyaHEHHS B IPUMEHEHUHU 3HAHHUH, HEOOXOAUMBIX I PELICHUS 3a/1a4 Pa3IMYHBIX
TUIIOB, MPAKTUYECKUX 3aJaHUM; MpU OOBSICHEHHH KOHKPETHBIX SIBJICHHM Ha OCHOBE TEOPHH U
3aKOHOB; OTBEYAET HEIMOJIHO Ha BOMPOCHl YYHUTENs WM BOCHPOU3BOAUT COJEP)KaHUE TEKCTa
y4eOHHKa, HO HEIOCTAaTOYHO MIOHMUMAET OT/IeNIbHBIC TTOJIOKEHHSI, HIMEIOIIIE BA)KHOE 3HAUCHHUE B 3TOM
TEKCTE, IOIyCKasi OHY-IBE rPpyObie OMTMOKH.

Ouyenka "2'" cmaeumcsa, eciu y4eHuK:

1. He ycBamBaeT u He pacKpbhIBacT OCHOBHOE CONEp)KaHHE Marepuasa; He 3HACT WM HE MOHMMAaET
3HAYUTEIBHYIO YacTh MPOTPAMMHOIO MaTepHualia B Mpejenax MOCTaBIECHHBIX BONPOCOB; HE JeNaeT
BBIBOJOB 1 000OIIEHUH.

2. Umeer cnabo chopMUpOBAHHBIE U HETOJIHbIE 3HAHUS, HE YMEET MPUMEHSTh UX MPHU PEIIeHUU
KOHKPETHBIX BOIIPOCOB, 3aj1a4, 3aJJaHUi TI0 00pas3ity.

3. Ilpu oTBeTe Ha OAMH BONPOC JOIMycKaeT Oojiee AByX IpPyObIX OLIMOOK, KOTOPbIE HE MOXKET
UCTIPAaBUThH JJa)Ke TP TIOMOIIN YIUTEIIS.

Kpurtepuu oneHnBaHus MUCbMEHHBIX PadoT (KOHTPOJIbHBIX, CAMOCTOSATEIbHBIX)

Ouyenka "5'" cmaeumcsa, eciu yueHuk:

1.Beimonaun paboty 6e3 ommboK U HEI0UETOB;

2. Jlonyctui He 0oJiee OJJHOTO HeJoueTa.

3.B paborax ¢ M30BITOUYHON IUIOTHOCTBIO 3a/laHUIl JIONYCKAaeTCs BBICTABIEHHUE OTMETKH «5» B
COOTBETCTBUHM C 3apaHee OrOBOPEHHBIM HOPMATUBOM.

Ouenka "4'" cmaeumcsa, eciu yyeHux:

1.BoinonHun paboTy MONHOCTBIO, HO IOIMYCTUI B HEl He Oosiee 0HON Herpy0oi omMOKHU U OHOTO
Heo4yeTa win He 0oJiee AByX HEIOYETOB.

2.B paborax ¢ W30BITOYHOH IJIOTHOCTBIO 3aJaHUN JIOMYCKAeTCS BBICTABICHHE OTMETKH «4» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouyenka "3" cmaeumcsa, eciu yyeHuk:

1.IIpaBUABHO BBINOJIHMUI HE MEHEe IMOJOBHMHBI pabOThl MJIM JOMYCTWI: He Ooiee JIBYX IpyObIxX
omnoOoK; UK He Oosiee 0HOM rpy0oit M 0HOI Herpy0Ooil OIIMOKH U OTHOTO HeJoueTa; WK He Ooiee
JBYX-TPEX HErpyObIX omIMOOK; (popMyIbl pU HATMYMU MPABHIBHOIO OTBETA MU OJHOU HErpyOoi
OMMOKH W TpeX HEJOYETOB; WM TMPH OTCYTCTBHH OIMMOOK, HO TPH HAIWYHHA UYETHIPEX-TISTH
HEJIOYETOB.

2.B paborax ¢ W30BITOYHOW TUIOTHOCTBIO 3aJaHUM JOIMYCKAETCs BBICTABICHHE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.



Ouenka "2'" cmasumcsa, ecnu yueHuk:

1. JlonycTiil yucio omMOOK M HEIOYETOB MPEBOCXOAAIIEe HOPMY, NMPH KOTOPOH MOXKET OBITh
BBICTABJIEHA OTMETKA «3»;

2.11paBuiIbHO BBINOJIHUI MEHEE YacTU PabOThl, 1O0CTATOUHOM JIJIsl BBICTABICHUSI OTMETKHU «3).
Onenka npoekra.

Buvicokuit yposens - Ouyenka "'5"

1. [IpaBUJIBHO MOHSATHI LIENb, 3a/1a41 BBIMOJIHEHUS [TPOEKTA.

2. CobmnroieHa TEXHOJIOTHS CIIOTHEHUSI POEKTA, BbIACPKAHBI COOTBETCTBYIOLIUE TAIbI.

3. IIpoekT odopmiieH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. IIposBiEHBI TBOPYECTBO, MHUIMATHBA.

5. llpenbsiBIEeHHBIM MPOAYKT AEATEIbHOCTH OTIMYAETCS BBICOKUM Kaue€CTBOM HCIIOJHEHUS,
COOTBETCTBYET 3asiBJICHHOI TEME.

Ilosviuennutii ypoeens - Ouyenxa "4"

1. [IpaBUIILHO TTOHATHI 11EJIb, 33]1a4X BBITIOJIHCHHUSI IPOEKTA.

2. CoOunrofieHa TEXHOJIOTHS UCTIOTHEHHSI TIPOEKTA, ITAlbl, HO TOMYLICHbl HE3HAYUTEIbHbIC OIIUOKH,
HETOYHOCTH B O(pOPMIICHUH.

3. IIposiBiieHO TBOPUECTBO.

4. llpenbsiBIEHHBI NPOAYKT JEATEIBHOCTH OTIMYAETCS BBICOKHMM Kaue€CTBOM HCIIOJIHEHHUS,
COOTBETCTBYET 3asIBJICHHOU TEME.

ba3zoeuviit yposens - Oyenxa ""3"

1. [IpaBUJIbLHO TTOHSATHI 11EJIb, 33/1a491 BBHIITOJIHCHHS MPOEKTA.

2. CoOnroieHa TeXHOJIOTHS BBITOJTHEHHS ITPOEKTa, HO UMEIOTCS 1-2 OmMOKH B 3Tarax i B
0hOpMIICHUHU.

3. CaMOCTOATEIBbHOCTh MPOSBIIEHA HA HEAOCTATOUHOM YPOBHE.

Huskuit yposens - Ouyenxa ""2"

[IpoeKT He BBHIMOTHEH WM HE 3aBEPIICH

TecTtupoBanue

OneHka «5» CTaBUTCS, €CJIM YUYEHUK BBIMOIHWI TpaBuibHO OT 80% m0 100% ot obmiero umcina
OatoB

Orenka «4» CTaBUTCS, €CIHM YYEHUK BBITTOTHIII MPaBUIbHO OT 60 % 10 79% oT ol1iero uncia 6aaioB
Orenka «3» CTaBUTCS, €CIIH YYEHHUK BBITIOTHIII MPaBUIIBHO OT 35 % 10 59% oT ob1iero uncia 6aaioB
OreHka «2» CTaBUTCS, €CIU YYCHUK BBITOTHWI MPaBUILHO MeHee 35 % ot olmiero yrcna 0aiioB
WM HE IPUCTYMHI K padoTe, UM HE MPEACTaBIII Ha MPOBEPKY.

Kpurtepun oneHuBanus 1adopaTopHbIX pador

Ouenka «5» cmasumces, eciu y4eHuK:

[IpaBuiibHO oOmpeAenus Lefb OMNbITa W BHIIOIHWI paboTy B MOJHOM OObeMe C COOIOIEeHUEM
HEOOXOIUMON TMOCIEeIOBATEIbHOCTH MPOBEIEHUS ONBITOB U u3MepeHuil. CaMOCTOATENbHO U
panroHaIbHO BBIOPAJ M MOJITOTOBMII JJISl OIBITa HEOOX0IuMOe 000py/I0OBaHKE, BCE ONBITHI ITPOBEI B
YCIOBHUAX U PEXKUMax, O0OCCHEUMBAIOIIMX IIOJyYECHHE PpE3ylIbTaTOB M BBIBOAOB C HaMOOJbIIEH
TOYHOCTHI0. HayuHO rpaMOTHO, JJOTMYHO Onucall HabmoneH!s U cpOopMUpPOBaJl BBIBOJIBI U3 ONbITA. B
MIPEJCTAaBICHHOM OTYETE MPaBWJIBHO U AKKypaTHO BBIMOJHWII BCE 3alMCH, TaOMUIbI, PUCYHKH,
YepTexH, rpadrKu, BHIYUCICHUS U CJIETall BEIBOADI.

[TpaBuiibHO BBINMONHKA aHainu3 norpemHocted (9-11 kmaccsl). [lposBiser opraHu3zanOHHO-
TPYZIOBblE YMEHUS (MOJAEPKUBAET YUCTOTY paboyero Mecra W MOPSIOK Ha CTOJIe, SKOHOMHO



UCIIOJIB3YET PACXOIHBIC MaTepHalibl). DKCIIEPUMEHT OCYLIECTBISET MO IUIaHY C YYETOM TEXHUKHU
0€30IaCHOCTH U IPaBUJI PabOTHI C MaTepuaaMu 1 000pyI0BaHUEM.

Ouenka «4» cmagumcsa, €CIV YICHUK BBIOJIHUI TPEOOBAHUS K OLEHKE «5», HO: ONBIT IPOBOAXI B
YCIIOBHAX, HE 00ECIEUMBAIOIINX JIOCTATOYHON TOYHOCTH M3MepeHHid. brulio momymieno nsa — Tpu
Henoyera win Oonee OqHON rpy0oil OmMOKM M OTHOTO HeAoYeTa. DKCHEPUMEHT MpOBEIEH He
HOJHOCTBIO UM B OIIMCAHNUU HAOIIOACHUN U3 ONbITa YUYEHUK JOIYCTUII HETOYHOCTH, BBIBOJIBI ClIEMIAI
HETIOJIHBIE.

Ouenka «3» CTaBUTCSl, €CIIHA YUYCHUK:

[TpaBuiIbHO ompeAenusl Leib OMNbITa; PabOTy BBIIOJIHSET MPABHJIBHO HE MEHEE YeM HaIlOJOBHHY,
OZHAKO 00bEM BBIOJHEHHOW YaCTH TAKOB, YTO IMO3BOJSET MOJIYYHUThH NMPABHIBHBIC PE3YNbTaThl U
BBIBO/IBI 110 OCHOBHBIM, HPUHIUIHAIBHO BaXHBIM 3anadaM pabotsl. [logbop obopymoBanus,
00BEKTOB, MaTEPUAJIOB, a TAKXKe PAOOTHI IO HAYAJTy OIBITA IPOBEJ C TOMOIIBIO YUUTEJS; WM B X0/
NPOBEIEHUS OINbITa M M3MEPEHHH OIbITa OBLIM JOMYLICHbI OIIMOKH B ONMHMCAHUU HAOIIONCHUH,
dopmynupoBaHun BbIBOAOB. OMNBIT MPOBOJAWICS B HEPALMOHAIbHBIX YCIOBHUSX, YTO NPHUBEIO K
HOJYYECHUIO PE3yNbTaToB C OOJIbIIEH MOTPElIHOCThI0 WM B OTYETe OBbUIM JIOMYIUEHBbl B OOIIeH
CJIOKHOCTH He Oosee ByX OLIMOOK (B 3aIUCIX €IUHMI, U3MEPEHHSX, B BBIYUCICHUAX, TpaduKax,
TabiMIaX, CXeMax, aHaJlu3e MOrpelHoCTed M T.JI.) He NMPUHLUMIHNAIBHOIO JUIs JAHHOW pPabOThI
XapakTepa, HO TOBJMSBIINX Ha Pe3yJbTaT BBIOJHEHUS; HE BBHINOJHEH COBCEM WM BBIIOJIHEH
HEBEpHO aHanu3 norpemHocrei (9-11 knaceer). Jomyckaer rpy0Oyto omnOKy B X0Z€ IKCIEPUMEHTA
(B 0OBsicHeHUH, B OPOPMIICHUH PAOOTHI, B COONIOICHUN TIPAaBUII TEXHUKU 0€30MacHOCTH IIpU paboTe
C MaTepuasaMu 1 000pyIOBaHNEM ), KOTOPAst UCIIPABIISAETCS 110 TPEOOBAHHUIO YUUTEIIS.

Ouenka «2» CTaBUTCS, €CIIH YYCHUK:

He onpenenun caMOCTOATENbHO LI€Ib ONbITA: BBIMOJHMI PabOTy HE MOIHOCTBIO, HE MOJITOTOBHII
HY»HO€ 000pyZ0BaHNE U 00BEM BBINOJIHEHHON YacTu paboThl HE MO3BOJISET CeNaTh MPaBUIIbHBIX
BbIBO/IOB. OTBITHI, U3MEPEHUs, BBIUUCIICHUS, HAOMIOAEHUs TPOU3BOAMINCE HENPaBUIbHO. B Xoze
paboThl U B OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TPEOOBAHUAX K
ornenke «3». Jlomyckaer nBe (u Oosiee) rpyObie OMMOKH B XOJE€ IKCIIEPUMEHTA, B OObSICHEHUH, B
odopmieHnn paboThI, B COOMIONCHUH MPABHII TEXHUKH OE€30MACHOCTH NpH paboTe ¢ BEeHIeCTBaMHU U
000pyoBaHNEM, KOTOPBIE HE MOXKET UCTIPABUTH JAKE 110 TPEOOBAHUIO YUUTEIIS.
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