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MNOACHUTEJIbHASA 3AIITMCKA

[Iporpamma 10 (¢uU3MKE HAa YPOBHE OCHOBHOTO 0O0mIero oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHHU K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTEIbHOU MPOTPaMMBbl, MPEICTABJICHHBIX B
®I'OC 00O, a Takxe ¢ yu€roM ¢eaeparbHON padbodeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueOHoOro npeameTa « Duzukay.

ConepkaHue mporpaMmbl 1o (PuU3MKE HampaBlieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYarOIIUXCS M OpraHU3aIui0 HW3Y4eHUs
¢bu3MKM Ha JEeATEeIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusamuu tpedoBanuiic ®I'OC OO0 k
IUTAHUP yEMbIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHUs, a TaKKe
MEXITPEAMETHBIC CBSI3M €CTECTBCHHOHAYUHBIX YYCOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMs.

[IporpamMma no ¢u3uKe ycTaHaBJIMBAET paclpeaesieHne yueOHOTo Marepuaia
1o rojiaMm oOydeHus (1Mo Kjiaccam), mpeajiaracT NpuMeEpHYIO MOCJeI0BaTeIbHOCTD
U3y4EeHUs TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJAEpKaHUs U
yuéTe BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

[lporpaMmma mo ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIY YYUTENIO B CO3/IaHUU pabouell MporpaMMbl IO y4eOHOMY MPEIMETY.

®duzuka ABISETCS CUCTEMOOOPA3YIOIUM JJIsI €CTECTBEHHOHAYUYHBIX YU4eOHBIX
NPEeIMETOB, TOCKOJBKY (HU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB U
SBJICHUM, W3y4aeMbIX XHMHEH, Oumoyiorneii, acTpoHOMUEH U (PU3HUECKOU
reorpagueii, BHOCUT BKJAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa,
OpefocTaBsieT HauboJjiee sICHble O0O0pa3lbl NPUMEHEHUs] HAy4yHOIro MeTojia
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUSI JOCTOBEPHBIX 3HAHUIN O MUpE.

OnHa M3 rIaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUs B CTPYKType OOUIEro
0o0pa3oBaHusi COCTOUT B (OPMUPOBAHUHM €CTECTBEHHOHAaYYHOH TIpaMOTHOCTH U
UHTEpeca K Hayke y 0Oy4daronuxcs.

N3yyenne (¢u3uku Ha 0a30BOM YpOBHE TIPEAINOJIaraeT OBJIQJCHUC
CIIEIYIOIUMHU KOMIIETEHTHOCTSIMHU, XapaKTepHU3YIOIMUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHHUS;

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS ;

e WHTEPNPETUPOBATH  JlaHHBIE W  HUCHOJb30BaTh  HAYYHBIC
JI0Ka3aTeIbCTBA JJIs MTOJIYYEHUS BBIBOJIOB.

Henn wu3ydenuss (U3MKUM HA YpOBHE OCHOBHOTO 00I11ero oOpa3oBaHUs
onpeneneHsl B Konnenuuu npenojaBaHust ydeOHoro mnpenmera «Dusuka» B
oOpa3zoBarenpHBIX oOpranmzanusix Poccuiickoit ®Denepanun, peanu3yrOIIUX



OCHOBHbBIE  00111€00pa30BaTe/IbHbBIE MPOTPAMMBbl, YTBEPKAEHHOW pElICHUEM

Komnernn Munucrepcra npocsemenus Poccuiickoit @enepaunu (mpoTokos ot 3
nexadpst 2019 r. No T1IK4BH).
Heau uzyuyeHust QU3INKH:

MpUoOpeTeHHe HHTEpeca W CTPEMJICHHs OOyYaroIIuXcsi K HaydYHOMY
W3YYCHUIO TIPUPOJIBI, Pa3BUTHE HMX HHTEIUICKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEJCTABJICHUN O HAYYHOM METOjie TT03HaHUsI U (HOPMHUPOBAHUE
WCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM ;
dbopMupoBaHHEe HAYyYHOTO MHPOBO33PEHHSA KaK pe3ylbraTa H3YYCHHS
OCHOB CTPOCHHUS MaTepuu U () yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMUpOBaHUE TIPEACTABJICHUN O POMM (PU3UKH JJI Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeccHoHaIbHOM 1eATeIbHOCTH, CBA3AHHOW C (PU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00yIEHHIO B TOM Halp aBJICHUH.

JlocTmkeHue »TUX 1iesed mporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
ob1ero o6pasoBaHus 00ECNeYNBAETCs PEIICHUEM CIEAYIOMHNX 3a4aY:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOSHHUU BEIIECTBA, O
MEXaHUYECKHUX, TEIMJIOBBIX, JJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNEe YMEHHUI OMUCHIBATH M OOBSICHATh (PU3MUECKUE SBIICHUS C
UCIOJIb30BAHUEM MOJTYYEHHBIX 3HAHUI;

OCBOCHME METOJOB pELICHHUS MPOCTEHIIUX pacuE€THBIX 3adad C
UCIOJIb30BaHUEM b u3nUecKux MOJIeIIeH, TBOPYECKUX u
MPaKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUU HAOMI0JaTh NPUPOJAHBIEC SBJICHUS W BBIMIOJHATH OMBITHI,
naboparopHble  pabOThl W IKCIEPUMEHTAJIbHBIE MCCJIEIOBAHUA C
WCIOJIb30BAHUEM U3MEPUTEIILHBIX MPUOOPOB;

OoCBOEHHE TPUEMOB paboThl ¢ HH(DOpMAIUEH (PU3UIECKOTO COJEpIKaHUs,
BKJIIOYAsi MHOOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAIU3 U
KPUTHUUECKOE OLIEHWBaHUE HHPOPMAIINH;

3HAaKOMCTBO €O cdepamu MpodhecCHOHATBHON JAESITEIbHOCTH, CBSI3aHHBIMH
C (U3UKOW, W COBPEMEHHBIMM TEXHOJOTHSIMU, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSIX (PU3UUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOILIETO

oOpazoBanusi orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hellen), B 8

Kjacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Heaenio).



[lpennaraemslii B mporpamme 1o (u3uKe nepedeHb JJabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IATENbHBIN XapaKTep, YUUTENb JeJaeT BRIOOp MpOBeIeHUS
7a00paTopHBIX pPabOT MU OMBITOB C Y4YETOM HMHAMBHIYAJbHBIX OCOOEHHOCTEH
00y4JaroImuxcsi, CIUCKa 3KCIEPUMEHTAIBHBIX 3aJlaHui, MpeaaraéMbiX B paMKax
OCHOBHOTI'O FOCYAapCTBEHHOTO 3K3aMEHa M0 (PU3HKeE.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pasnen 1. ®usuka u €€ poJib B IO3HAHUM OKPYKAK LIEr0 MUPA.

®u3znka — Hayka o0 mnpupojae. fABiieHuss npupoabl. DuU3nMdecKue SBIICHUSA:
MEXaHUYECKHE, TEIJIOBbIE, FJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeMMYHUHBL 3Mepenue duznyeckux BenndyuH. Duzmyeckue
npubopsl. [lorpemrHocTs u3MepeHnit. Mexx1yHapo/iHas CUCTeMa €1UHUII.

Kak @u3uka u JApyrue ecTeCTBEHHbIE HAyKH U3Y4YalOT MOPUPOAY.
EctecTBeHHOHAYyYHBI METOJ TMO3HAHMS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIABMKECHHUE TUIIOTE3, YKCTICPUMEHT IO MPOBEPKE THIIOTE3, OOBICHEHUE
HabrogaemMoro sBieHus. Onucanue GU3NIECKUX SIBICHUM ¢ IOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHun4yeckue, TEMJIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®dusznyeckue npuOOPHI U MPOIEypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
UG pPOBBIM IPUOOPOM.

Jlabopamopnuie pabomot u onvimeol.

1. OmpeneneHue LEHBI JeIEHUs KaIbl U3MEPUTEIBHOTO NpUdopa.

2. M3mepeHune paccTosiHUM.

3. M3mepeHue 00bEMA KUIKOCTH U TBEPIOTO TEJa.

4. OmnpeneneHUe pa3MepOB MAJIbIX TEJ.

5. M3mepeHue TtemmepaTypbl MpPU TMOMOIIU KUAKOCTHOTO TEpPMOMETpa U
JlaTYrKa TeMIepaTyphl.

6. IlpoBeneHue ucciaenoBaHUs MO MPOBEPKE TMIOTE3bI: JAJIBHOCTH MOJETA
1apyKa, MyHEHHOTO TOPHU30HTAIBHO, TEM OOJbIle, YeM OOJIbIIE BhICOTA
nycKa.

Pa3snea 2. IlepBoHayasibHbIe CBeJIeHUsI O CTPOCHHH BelleCcTBa.

CrpoeHue BellecTBa: aroMbl M MOJEKYJbl, HUX pasmepbl. OIbITHI,

JIOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEIIECTBA.

JBmkeHnne wyactul BemecTtBa. CBA3b CKOPOCTH JABWKEHHUS YacTHL C
TeMmneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaumopelicTBue yacTuil
BELIECTBA: MPUTSIKEHNUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU U TBEPIBIX
(KkpucTamuyeckux) Tell. B3auMocBsi3b MeXIy CBONCTBAMU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSTHUNA BOJIBL.

Hemoncmpayuu.

1. HaGmonenne 6pOoyHOBCKOTO BUKEHHS.



2. HaGmonenue nuddysuu.
3. HaGmonenne  sBieHH#,  OOBSACHSAIOMMXCS  NPUTSHKEHHEM — WIIH
OTTAJIKUBAaHWEM YaCTHUI] BEILIECTRA.

Jlabopamopnuie padbomot u onvimol.

1. Omenka JuameTpa aroMa METOJAOM PsSJoB (C  HCHOJIb30BaHUEM

dbortorpadwuii).
2. OnbITH O HAOJIIOIEHHUIO TETIJIOBOTO PACIIMPEHUSI Ta30B.
3. OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKESHHUS.
Paznea 3. /[B:keHne U B3aMMO/1eiicTBUE TeJl.
Mexannueckoe ABHKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JBUKCHHE.
Ckopocte. CpeaHssi CKOPOCTh IPU HEPABHOMEPHOM JBWKEHUHU. Pacuér mytu u
BPEMEHU JBHKEHUSI.
SBneHue wHepuMHU. 3aKOH HUHEPIMU. B3aumojelcTBHE Tell Kak MNpUYMHA
U3MEHEHUS CKOPOCTM JABWKEHMsS TeJl. Macca Kak Mepa HHEPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYNI B €IUHHUILE
00BEMa BelecTna.
Cuila Kak XapakTepuUCTHKa B3aumoJercTBhsA Ted. Cuia ynpyrocTu M 3aKOH
I'yka. 3mepenue cuiabl ¢ MOMONIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS M CHUJIA
TskecTu. Cra TSKECTH Ha Apyrux miaHerax. Bec rena. HeBecomocTs. Cnoxenne
CWJI, HAIPaBJICHHBIX MO OAHOW mpsMoil. PaBHoxeicTByromas cun. Cuiia TpeHus.
TpeHue CKONbXKEHNUS U TPEHUE NOKOs. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. Habmonenne MmexaHWYeCKOro ABMKEHUS TEJa.
2. M3mepeHune CKOpOCTU MPSIMOJIUHENHOTO IBUXKEHMUS.
3. HaOmoneHue siBieHUs] HHEPIUU.
4. HabGmoneHue u3MEHEHHsI CKOPOCTH TIPU B3aUMOACHCTBUU TEIl.
5. CpaBHEHHE MaccC M0 B3aUMOJICHCTBUIO TEJ.
6. Clo)XeHHe CUJI, HAIPaBJIEHHBIX 110 OJHOM NPSIMOM.
Jlabopamopnuvie pabomot u onvimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JIBIXKEHUS (IIapuKa B dKHUJKOCTH,
MOJIEIH PJIEKTPUYECKOTO aBTOMOOWIIS U TakK Jlaliee).

2. Ompenenenne CpelHE CKOPOCTU CKOJBKKEHHsS Opycka WM IIapuKa T0
HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue NJIOTHOCTH TBEPAOTO TEJA.

4. OmBITHL, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsiKeHUs (aedopmaiun)
NPYXUHBI OT IPUIOKEHHO W CUJIBI.

5. OnbIThl, TEMOHCTPUPYIOUIHE 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIUXCS MIOBEP XHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CiocoObl yMEHbBIIICHUSI M YBEJIMUCHUS J1aBJeHus. J{aBiaeHue rasa.
3aBUCUMOCTh JaBJIeHUSI Taza oT 00béma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KHUAKOCTAMU M Trazamu. 3akoH Ilackans. IlHeBmarumueckue
MalIMHbl. 3aBUCHUMOCTbH JIaBJCHUS >KUIKOCTH OT TIyOWHBL ['HapocraTuyeckuii
napanokc. Coobmaroniuecs: cocyasl. ['uapaBanueckie MeXaHu3Mbl.

AtMocdepa 3emiau u atMocdepHoe naBiieHHE. [IpuuuHBI CylecTBOBaHUS
BO3AyImIHOW 000si0uku 3emiu. Onwir Toppuuennu. M3mepenue aTrMocdepHOTro
JaBJICHUS. 3aBUCUMOCTH aTMOC(HEPHOTO MaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS.
[Tpubops! A u3Mepenus: aTMochepHOTO JaBJICHUS.

JlelicTBuE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumeza. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUAKOCTHIO U Ta30M.

CooOwaroniuecs: CoOCyabl.

['mapaBamyeckuil mpecc.

[IposiBnenue aercTBUS aTMOCHEPHOTO JAaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIBI OT 00bEMa MOTPYKEHHOW HacTH

o v bk w N e

Tena U IJIOTHOCTH KUIIKOCTHU.
PaBeHCTBO BBITAKMBAOIIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.

~

8. YcCJOBHE TUIaBaHUA TeJI: IJIABAHUE WU MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIICHHMS IIJIOTHOCTEH TeJIa U JKUJIKOCTH.

Jlabopamopuuie padbomot u onvimol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tella B BOJIe OT 00bEMa OTPYKEHHO U B
JKUJKOCTh YacTH TeJa.

2. OnpeneneHue  BBITAJIKHBAIONIEHM  CWJIbI, JEHCTBYIONIEH Ha  TEJO,
MOTPYXKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI, I€MCTBYIOUIEH Ha TEJIO
B JKMJKOCTH, OT MaccCHhI Tejia.

4. OUBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOUICH  CHJIBI,
JNEUCTBYIOIIE Ha TENo B JKUAKOCTH, OT 00bEMa MOTPYXKEHHOU B
’KHJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanme apeoMerpa WIM KOHCTPYHPOBAHHE JIOJKH H
OIIpeeIeHUE €€ IPYy30I10IbEMHO CTH.

Pasnen 5. PaboTa 1 MOIIHOCTHL. DHEPIUsl.

Mexannueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas TJIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. llpumeHeHue mnpaBwia paBHOBECHs pblyara K OJIOKY.



«3omotoe mpaBwino» MexaHuku. KIIJ[ npocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckast o»Heprus. Kunernueckas U TMOTEHUHUAJIbHAas JHEPIHUA.
[IpeBpailieHre OJHOTO BHJIa MEXaHUUYECKOW IHEPTUU B JPYTrOil. 3aKOH COXpaHEHUS
SHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimeol.

1. Omnpenenenue padOTHI CUJIBI TPEHUSI NPU PAaBHOMEPHOM JBMKEHUU Teja

10 TOPU30HTAJIBHON MMOBEP XHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHs pblyara.

3. Msmepenune KII/] HAaKIOHHOW MIOCKOCTH.
4

N3yueHue 3ak0Ha COXpaHEHUs] MEXaHUYE€CKOU YHEPTUH.
5

8 KVIACC

Pasnen 6. TensioBble SIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHH CTPOCHUS
BelllecTBA. Macca W pasMepbl aTOMOB M MOJIeKYyJ. OMBITHI, MOATBEPKAAIOLINE
OCHOBHBI€ TNOJIOKEHHSI MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Mopnenu TBEPIOro, KUIAKOTO M Ta3000pa3HOTO COCTOSIHHMIA BEIlECTBA.
Kpucranmuueckue u amopdusie Tenaa. OObsCHEHHE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYISIPHO-KUHETUYECKON TEOPHH.
CmauuBaHue U KamMJUISIPHBIE siBJICHUS. TeTUI0BOE paclIUPEHUE U CoKATHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBHXKEHUS
yacTull. BayTpennsiss sHeprus. CrnocoObl HM3MEHEHUs] BHYTPEHHEW SHEpPruu:
Terionepeaada u COBEPIICHUE padoTHL Buast TEIUIONEepEaAYuH:
TEIJIONPOBOJHOCTh, KOHBEKIHSI, U3JTy4YCHHUE.

KonuuecTBo TeryioThl. YelibHAs TEIIOEMKOCTh BellecTBa. TermoodomeH u
TEMJIOBOE paBHOBecHE. YpaBHeHHE TermsoBoro OamaHca. [lnaBnenme wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIIECTB. YJIeJbHAs TEIUIOTA IUIABJICHMUS.
[NapooOpazoBanue u konHneHcauus. Mcmapenuwe. Kumenue. YnenbHas Temniaora
napooOpa3oBaHus. 3aBHCUMOCTh TEMIIEpAaTypbl KHIIEHHSA OT aTMOC(hEepHOTo
JTaBJICHUS.

BnaxHocTtb Bo3nyXa.

DHeprus TOIUIMBA. Y AeIbHAas TEMJIOTa CTOPaHUs.

[Ipunmmnel paboTel TemioBsix npuratenei KIIJ[ TtemmoBoro aBurarers.
TennoBbie ABUTATEIN U 3AIIUTA OKPYKAKOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS] SHEPTUU B TEIJIOBBIX MPOLIECCaXx.

Hemoncmpayuu.



A
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10.
11.
12.
13.

HabroneHrne OpOyHOBCKOTO JBIKEHUS.

Hab6mronenue nuddysum.

Habronenue sBIeHU CMauyuBaHUs ¥ KalMJUIIPHBIX SBICHUH.
Hab6moenue TemioBoro pacuupeHus Tell.

N3meHeHue naBjieHHWs Ta3a NpU U3MEHEHHM 0O0bEMa M HarpeBaHUW WU
OXJIAXK]ICHUH.

[IpaBuiia u3MepeHus: TEMINEPATypBhl.

Bunwl Teruionepenayn.

OxmaXkAeHHUe MPHU COBEPIICHUH pabOTHI

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUM U CUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEHU pA3JIMYHBIX BEIIECTB.
HaOmronenue kumeHus.

HabroneHue nmocTossHCTBA TEMIIEPATypPhI TP U TJIABJICHHH.
Moenu TenjaoBbIX JBUTaTeICH.

Jlabopamopnuie pabomot u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnpITHI 110 0OHAPYKEHUIO IEUCTBHSI CUIT MOJIEKYJISIPHOTO IPUTSIKEHUSI.
OnbITHI O BBIPAIIMBAHNUIO KPUCTAIOB ITOBAPEHHOM COJIM UJIH caxapa.
OnBITHl TI0 HAOJIOJEHUIO TETJIOBOTO PACUIMPEHUs Ta30B, KHIKOCTEH U
TBEPABIX TEI.

Omnpexaenenue naBjaeHUs BO3AyXa B OaJJIOHE IIMNPHULIA.

OnbITh, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHHUS BO3QyXa OT €ro
00bEMa M HaTPEBAHUS UJITH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JMHEUHOW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUIKOCTHU
B TEPMOMETPUUYECKOU TPYyOKEe OT TEMIIEPATYPHI.

HabGnronenue wu3MeHeHUsi BHYTPEHHEW OSHEpruM Tejla B peE3yJbTare
TerJonepenadyu U padoThl BHEIIHUX CHJL.

HccnenoBanue sBI€HUS TEIJIOOOMEHA MNpPHU CMENIMBAHUM XOJOJHOWU H
ropst4e BOJBI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJIyYYeHHOTO BOJOM  MpH
TEnI000MeHe C HAarpeThIM METaJTUYECKUM [IUITUHAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTRBA.

HccnenoBanue npouecca UCnapeHust.

OrnpezneneHnue OTHOCUTENbHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yaeabHON TEIIOTHI IJIaBJICHUS JbJa.

Pasznen 7. JjekTpuvyecKue U MATHUTHBIE SIBJICHUS.
Onextpuzanus Tea. JBa poja 3JEKTpHUYECKUX 3apsaoB. BzaumoperctBue

3apspKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTb  CHUJIBI  B3aUMOJEHCTBUSA

3aPsAKCHHBIX TCJI OT BEJIMYHHEI 3apAJ0B U paCCTOAHUA MCKIY TCJ'IaMI/I).



Onekrpudyeckoe mnoJse. Hanpsok€HHOCTH 3nekTpuyeckoro mnois. [lpuHuun
CYINEPIO3ULUHU INEKTPUIECKHUX T0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenu snexrpuueckux 3apsiaoB. DIEMEHTAPHBIN IJEKTPUUECKUN 3apsi.
Crpoenne atroma. IIpoBOJHMKM W  JAMAJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKA.
HcToYyHUKM TIOCTOSIHHOTO TOKa. JIeHCTBUSL DJIGKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOe, MATHUTHOE). DJIEKTPUUECKHIA TOK B KHUJIKOCTSIX U ra3ax.

Onektpuyeckas nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HANpPSKEHUE.
ConpoTuBiieHHE MPOBOJHHUKA. YJEJIbHOE COMPOTUBJICHHUE BemiecTBa. 3akoH Oma
o ydactka uenu. llocinemoBarenpHOE WM MApaJUICNIBHOE  COCOUHEHUE
MIPOBOJTHUKOB.

Pabota u MONIIHOCTH BJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DNeKTpUYecKue 1enu U NoTpeOUuTeNu eKTpUudecKkon sHepruu B ObiTy. KopoTtkoe
3aMBbIKAHUE.

[loctossHHBIE ~ MarHuThel.  B3auMmojnelcTBHE€  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauuTHoe noJjie 3eMJM ¥ €ro 3Ha4yeHUE IS K U3HU Ha 3eMile.
OmbiT  Opcrega. MarautHoe Tojie  3JEKTpUueckoro Toka. llpumeHenme
3JICKTPOMArHUTOB B TEXHUKE. J|efCTBHE MAaTHUTHOTO TOJIs HA TPOBOJIHUK C TOKOM.
DIEKTPOABUraATENb IOCTOSSHHOTO TOKa. lCMonb30BaHUE 3IJIEKTPOJBUraTeliel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneirel @apazes. SABneHue 31eKTpOMarHuTHON MHAYKUMU. [IpaBuno Jlenua.
DneKTporeHeparop. Crioco6b1 MOJTy4EHUS AIEKTPUY ECKOU JSHEPIUH.
DNEKTPOCTAHIIMM HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX SHEPTUHU.

Hemoncmpayuu.

DJNeKTpHU3aIUs TEN.

JIBa poza 3JIEKTpUYECKUX 3aps/I0B U B3aUMOACHCTBUE 3aPSAKEHHBIX TEIL
YCTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTUYecKast UHIYKIHS.

3aKOH COXpPaHEHUS JIEKTPUUECKUX 3PS A0B.

[IpOBOIHUKY U TU3IEKTPUKHU.

MoaenupoBaHre CUIOBBIX JIMHUU 3JIEKTPUYECKOTO MOJIS.

HcTOYHHMKH OCTOSIHHOTO TOKA.

JIercTBUS 3IIEKTPUIECKOTO TOKA.
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. DNEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BBI11 paspsia.
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. IsMepeHne cuitbl TOKa aMIIepMeTpOM.
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. I3mepeHne 2IeKTpUIeCKOTO HAIIPS)KEHUS] BOJIBTMETPOM.
. Peocrar n Marasus conpoTUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzanMmoeiicTBHe NOCTOSTHHBIX MAaTrHUTOB.

Mo ienupoBaHre HEBO3MOKHOCTH Pa3JieJICHUS MMOJIOCOB MarHura.
MoienupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MarauTHoO€ 1oJjie TOKa. DIEKTPOMAarHuT.

JlelicTBue MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JEKTPOMArHUTHOW UHIYKIIUH.

OnbiTel apages.

3aBUCUMOCTh HaNpaBJCHUS MHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHSI.

DIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneIThl 1O HAOMIONEHUIO SIEKTPU3AUU TeNl HWHAYKUHEH U MpH
CONPUKOCHOBEHUHU.

HccnegoBanue neUCTBUSI 3JIEKTPUYECKOTO IMOJISI HA MPOBOJHUKU H
JUAJIEKTPUKHU.

C6opka u mpoBepka paboThl HJIEKTPUUECKOH LIENH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenne u peryampoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, WAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSXKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLLINE 3aBUCHMOCTh AIEKTPUUECKOTO
CONPOTHUBJICHUA MPOBOJHUKA OT €r0 JJMHBI, MJOIIAAN MONEPEYHOTO
CEUEHUS U Marepuaia.

[IpoBepka mpaBuJia CJOKEHHSI HANpsHXKEHUW MPU  MOCIEN0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ajisi CHJIBI TOKAa NpU MapajluieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl 3JTEKTPHUUECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.
OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKAa, MIYIIETO YE€pe3 JIAMIOUYKY, OT
HaIpPsDKEHUS. HA HEW.

Onpenenenune KIIJ[ narpeBarens.

HccnegoBaHne MarHUTHOTO B3aUMOJEHCTBUSI TOCTOSIHHBIX MarHUTOB.
WN3yyeHne MAarHuTHOrO TOJSI MOCTOSHHBIX MAarHUTOB TpU  UX
00bEIMHEHUH U pa3/IeICHUU.

HccnenoBanue 1eMCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJECUCTBUA
KAaTyIIKd C TOKOM M MarHuTa OT CWIbl TOKa W HalpaBJieHUS TOKa B
KaTyIIIKE.

18. MI3yueHue 1eiCTBUS MAarHUTHOTO NOJISI HA MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue paboThl 3J€KTPOABUTATEIIA.

20. Ismepenune KII/I anexTpoaBurareibHOM yCTAHOBKH.

21. OnBITBl [0 UCCJEIOBAHUIO SIBJICHHSI JJIEKTPOMArHUTHOW WHIYKIUU:
UCCJICJOBAHUE W3MEHEHUN 3HAYEHUA W HAIpaBJIEHUA WHAYKIMOHHOTO
TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JaBwkeHHe. MarepuanbHas Touka. CucreMa OTCYETa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JABWKEHHUA. PaBHOMEpHOE MPSAMOIMHENHOE
nBwxeHue. HepaBHoMepHoe npsiMonMHEHOe nBWxXeHUE. CpelHsisi U MTHOBEHHAs
CKOpOCTH T€JIa IPU HEPABHOMEPHOM JIBHKECHUMU.

VYckopenue. PaBHOyckopeHHOE TMpsiMoJiMHEHOoe aBuxkeHue. CB0OOOMHOE
nagenue. OnbIThl ["anunes.

PaBHOMepHOE ABMKeHHE TO OKpykHOcTH. Ilepuon u uvacrora oOparieHusl.
JIuHeHasa u yriioBas CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3ak0H HproToHa. Bropoii 3akoH Herorona. Tpernii 3akoH HprotoHa.
[IpyHIMI CynIepnO3ULIMYU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuJia TPEHUS CKOJIbXKEHUS, ChJia
TPEHUS MOKOS, IPYTHe BUJIbI TPEHUSL.

Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOPEHHE CBOOOIHOTO
nagenus. Jlpuxenne nuaHer BOKpyr ConnHuoa. llepBas kocmuyeckas CKOpPOCTb.
HeBecomocTh u neperpysku.

PaBHOBecue martepuanbHOW Touku. AOcomoTHO TBEpHoe Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIUIEHHOW OChIO BpamieHusi. MomeHT cuibl. LIeHTp TsxkecTh.

Nmnynbc Tena. M3meHeHue ummynbca. IMIysbC CUIBL. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTHUBHOE ABUKEHUE.

Mexanudeckas pabora W MOIIHOCTh. PaGoTa cHi TSXKECTH, yNPYTOCTH,
Tperus. CBa3b aHeprun U pabotel. [loTeHManbHas sHEpTH Teja, MOJAHATOTO Ha
MOBEPXHOCTHIO 3eMIU. [loTeHManbHas 3HEPTUs CxKaToil Npy kMHbL. Kunetnueckas
sHeprusa. Teopema 0 KMHETHUECKOW 3HEPTHU. 3aKOH COXPAHEHUS MEXaHUYECKO M
SHEPTUHU.

Hemoncmpayuu.

1. HaGmoneHne MexaHMUECKOTO JBM)KEHUS TeJla OTHOCUTEIBLHO Pa3HBIX Tell

OTCUETA.
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9.

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

CpaBHeHHME TyTe€d W TPAEKTOPUN JBWXKEHHS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MTPSMOJIMHENHOTO IBUYKEHUSI.
HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO IBM)KEHHS.

HaOmoneHnne qBrxeHus Teaa N0 OKPY>KHOCTH.

HabmoneHne MexaHu4ecKuX ABJICHUH, IPOUCXOAIINUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM  JIBHXKEHUU
OTHOCUTEJIbHO KaOuHeTa (hU3UKH.

3aBUCUMOCTh YCKOPEHMs TeJla OT MAacChl TeJla U ACHCTBYIOIIEH Ha HETO
CHJIBI.

Habmronenue paBeHCTBa CHUII ITPU B3aUMOJECHCTBUU TeEJ.

M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

[lepenaya umiynbsca npyu B3auMOJICVCTBUU TEIL.

[IpeoGpazoBaHus SHEPTUU NIPU B3aUMOIEHCTBUU TEN.

CoxpaHeHUE UMITyJIbCa NIPU HEYIIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHue UMITyJibca MPU a0COJIIOTHO YIIPYTOM B3aUMOJIEUCTBHU.
HaboneHue peakTUBHOTO IBH)KEHUSI.

CoxpaHeHne MEXaHMYECKOW SHEPTUH MPU CBOOOHOM MaICHUH.
CoxpaHeHuE MEXaHNYECKON YHEPTUU NPU JBMKEHUHU TEJIA MOJ JEHCTBUEM
MIPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1.

KoHcTpyupoBaHue TpakTa il pa3roHa W JAJIbHEHIIIETO PaBHOMEPHOTO
JIBIDKCHUS IIapUKaA VI TEICKKH.

OmnpeneneHue cpeaHEl CKOPOCTH CKOJBXKEHHS OpycKa WU ABIKCHUS
[apyKa o HakJIOHHOH MJIOCKOCTH.

OmnpeneneHue yCKOpEHHUs Teja MPH PaBHOYCKOPEHHOM JBIKEHUH TIO
HaKJIOHHO# TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTU OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aTbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIW MPH PABHOYCKOPEHHOM JIBHKEHHH 0€3
Ha4yaJIbHOM CKOPOCTH IyTH OTHOCATCS KaK psAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHHU O] HAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenune KodphUIMEeHTa TPEHUS CKOIbXKSHHS.

Onpenenenue )XECTKOCTU MPY>KUHBL.

Omnpenenenue paboOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBHKEHHH Teja
M0 TOPU30HTAJIBHOM MOBEP XHOCTH.



10. Onpenenenne padOThl CUJIBI  YIOPYTOCTH TpU TOABEME Tpy3a C
WCTOJIb30BAHUEM HETOJIBIXKHOTO U TIOJIBUDKHOTO OJIOKOB.

11. MI3yyeHue 3aKoHa COXpPaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue KojJe0aHus U BOJHBI.

KonebatenbHoe nBmwxenne. OCHOBHbIEC XapaKTEPUCTUKU KOJIEOaHUM: epUOI,
4acToTa, aMILUIATyAa. MareMaru4ecKkuil U NpYy>KUHHBIA MadTHUKU. [IpeBpaimienue
HHEPrUH MPHU KOJIEOATEILHOM JIBUXKEHUH.

3aryxatomue — koJjiebanusi.  BremHyxkneHHwsle — kojeOanus.  Pesonamnc.
Mexannueckre BoJIHBL. ~(CBOWMCTBA MEXaHMYECKHX BOJH. I[IpomonbHble W
MONIEPEYHBIE BOJIHBL. J[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4decKue BOJIHBI B TBEPIOM TEJIE€, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHa. OTpaxkeHue 3Byka. MHppasByk u
yIIBTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneOGaHuii Ten MOJ JEUCTBUEM CHJIbI TSKECTU U CUJIBI
YIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U HA TIPYKHUHE.
HabroneHue BeIHYX/IEHHBIX KOJIeOaHUI U pe30HaHCA.
PacnpoctpaneHue nmpogobHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).
Habmonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk W N

AKYyCTHYECKHI pE30HAHC.
Jlabopamopnusie pabomot u onvimel.
1. OmpeneneHre YacTOThl W TEpHOAa KOJIEOAHMM MaTeMaTHYE€CKOTO
MasiTHUKA.
2. OmpeneneHue 9aCTOTHI M TIepUOJia KOJICOAHUH MPYKMHHOTO MasTHHKA.
3. HccnemoBanue 3aBUCMMOCTH TEpHOaa KOJIeOaHUN MOBEIIEHHOTO K HUTHU
rpy3a OT JUIMHBI HUTH.
4. HccnemoBaHue 3aBUCHUMOCTH MEPHOJIa KOJIeOAHUI MPYKUHHOTO MasTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH TEpHOaa KOJICOAHHWM Tpy3a, MOJABEHICHHOTO K
HUTH, OT MaccChl rpysa.
6. OUBITB, JEMOHCTPUPYIONIME 3aBUCUMOCTh  IepuoAa  KoJyicOaHWi
MPY>KMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTHU MPYKUHBIL.
7. V3mepeHue yckopeHus CBOOOHOTO MaieHUs.
Pasznen 10. DiieKTpOMarHuTHoOE 1MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHWuTHOE  MoJje.  OJEKTpOMarHuTHele  BOJIHBL  (CBoOiicTBa
MeKTpOMarHuTHBIX BOJH. Illkanma »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBA3M.



DnekTpoMariutHas mpupoga cBera. CkopocTh cBera. BosiHOBBIE CBOiiCTBa
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.

2. BosHOBBIE CBOKCTBA CBETA.

Jlabopamopuwie padbomot u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIBI0O MOOUJIBHOTO

TenedoHa.
Pa3znea 11. CBeToBBI€E SIBJIEHHS.
JlyueBas MOJEIb CBETAa. Hctoununku CBETA. [IpsamonmHeiHO €

pacnpoctpanenue certa. 3atMeHus ConHna u JIynsl. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenne cBera. 3akoH npejoMiieHHs cBeTta. llonHoe BHyTpeHHee
OTpa)keHHE cBeTa. MCnoJib30BaHME IIOJIHOTO BHYTPEHHETO OTPAKEHMS B
ONTUYECKNUX CBETOBOJIAX.

Jlunza. Xon gnydeit B JsmH3e. OnTuueckas cucrema (QoTtoanmnapara,
MHKPOCKOIIa M Teneckona. ['ma3 kak onThyeckas cucreMa. biam3opykocte u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrtp. Omnbirel Hbilorona. Crnoxenue
CHEKTPAJIBHBIX [IBETOB. J(ucnepcus cBera.

Hemoncmpayuu.

[IpsaMosMHENHOE pacpOCTpaHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tonyuyenue u3o0paxeHi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBOI.

Xon aydeit B coOuparoiiei JuH3e.

XoJ ny4den B pacceuBaroLe JIMH3E.

[Tonydenue u300pakeHU ¢ TOMOUIBIO JIMH3.

[Mpunuun nevictBust ¢poToamnmnapata, MUKpPOCKOTNA U TEJIECKOTA.
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. Mopens riaza.
. Paznoxenue 6e10ro cBeTa B CIIEKTP.
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12. [TonyueHnwue GestoTO CBETA MPH CIIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXXEHUS CBETOBOTO Jiyda OT yrja
naJIcHUSI.

2. M3ydeHue xapaKTEpUCTHK U300pakKeHUS MpeaMeTa B TUIOCKOM 3epKalle.

3. HccnemoBaHue 3aBUCMMOCTH YIJjla MPEJIOMJIEHHS CBETOBOTO Jiyya OT yrIja
NaJICHUSI HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue n3o0paxeHui ¢ MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Onpenenenrie POKYCHOTO PACCTOSHUS U ONTUYECKOW CHJIBI cCOOMparoIiei
JIMH3BIL.

6. OnbBITHI IO PA3JOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHl 1O BOCHPUSITHUIO IIBETA MPEAMETOB NMPU UX HAOJIONEHUU uepe3
[[BETOBBIE (DUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJICHHA.

OmneiTel Pezepdopna u mnanerapHas mozenb atoma. Mojens aroma bopa.
Hcnyckanue u norsiouieHrue ceera atomoM. KBaHTtel. JInHeHYaTble CIEKTPHI.

PaguoaktuBHoCTh. Anb(a, 6eTa- u raMmma-usnydeHusi. CTpoeHre aTOMHOTO
aapa. Hyknonnas wMoaens aromHoro sapa. HMzorombel. PagmoakTuBHBIE
npesBpaiienus. [lepuosa noiypacmnanga aTOMHBIX SITEP.

SAnepuble peakiuu. 3aKOHBI COXpPAHECHHUS 3apsiJOBOTO M MAacCOBOTO YMCEIl.
DHeprusi CBSI3M aTOMHBIX sijep. CBA3b Macchl U SHEpru. Peaknuu cuHTE3a U
nenenus siaep. Mcrounuku aHepruu CoJiHIA U 3BE3I.

SnepHas s>Hepretuka. JleMCTBUS PaJIMOAKTHUBHBIX H3JIYYCHUW HA >KUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. ChexTpsl U3yYEHHUs U O TJIOLIECHUS.

2. CrnexTpsl pa3InyHBIX ra30B.

3. Coextp Boaopoa.

4. Habmromenue TpekoB B kamepe Bunbcona.

5. PaboTa cuéTunka HOHU3UP YIOIIUX U3TYyUCHUH.

6. Perucrpauus u3iaydeHus OpUPOJIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopnuie pabomot u onvimeol.

1. HaGmoneHue cijiomHbBIX U IMHENYATHIX CHEKTPOB U3ITYyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI MO TOPMO3HOMY

nytH (1o pororpadusim).

3. M3mepeHue pagquoakTUBHOTO (DOHA.

IToBTOpPHTEbHO-0000 AN MOAYJIb.

[loBTOpUTEABHO-0000MAIOMIUNA MOy b PEeIHA3HAUEH JJIl CUCTEMaTU3aluu
U 00001IeHHs  TOPEIMETHOTO  COJEpPX aHUA U  ONbITa  JIESITEIbHOCTH,
NpUOOPETEHHOTO MPH U3YYEHUHU BCEro Kypca PU3UKH, a Tak¥Ke JJII MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy mno ¢u3uke [Uig 00ydaromuxcs,
BBIOpABLINX 3TOT YUEOHBIN MpeIMeET.

[Ipy u3yyeHun NAHHOTO MOJYJS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JesATeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeUnBAETCS AOCTHKEHHE MPEIMETHBIX U
METanpeAMETHbIX  TUIAHUPYEMBIX  pPE3YyJIbTaTOB  00yueHHs, (QopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJIOB HCCIICIOBaHUS



SIBJICHUM TPUPOJLI U TEXHHUKH, OBJIQJCHUE YMEHHUSIMU OOBSICHATH (HU3UUECKUE
SIBJICHUS, TPUMEHSAS TMOJy4YEHHbIC 3HAHHUA, pelarh 3aJadud, B TOM YHCIIE
Kau€CTBEHHBIE U IKCIIEPUM EHTAJIbHBIE.
[IpyHIMNIMATIBHO NIESITENBHOCTHBIM XapaKTep AAHHOIO paszjiesia peaanu3yeTcs
32 CY€T TOro, 4YTO OOyYalolluecs BBIIOJHIIOT 3aJaHus, B KOTOPHIX WM
IIPEIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh W HAy4YHO OOBACHATH
dbuznueckue ABICHUS B OKPYXKaloIe Mpupojie U MOBCEIHEBHOM XU3HH;
UCMOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBaHUS (DU3NUECKUX SIBJICHUN, B TOM
Yyucie 718 MPOBEPKHU TUIIOTE3 U MOJydEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh Hay4YHbIE OCHOBBI HanOoOJiee BaXHbIX JOCTIKEHHUNH COBPEMEHHBIX
TEXHOJIOT Ui, HalpUMeEp, MPAKTUUYECKOTO MCTOJIB30BAHUS PA3IMUHBIX HCTOYHUKOB
SHEPrYMU Ha OCHOBE 3aKOHA MPEBpAIllCHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne pusnku Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHMs HANpPaBJICHO
Ha JOCTWKEHUE TUIYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yabTaToB.
B pesynbraTte uzydenus UMK Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus
y oOyuaromierocs 0ynyT cOpMUPOBaHbBI CJIEIYIONIME JTUUHOCTHBIE PE3YJIbTAThl B
YacTH:
e 1) naTpMoTHYECKOr0 BOCIIMTAHMS:
e - MPOSIBJICHUE MHTEpECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM
bu3nUecKoil HayKu;
e - LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUAM POCCUICKUX YUEHBIX-(PU3UKOB;
e 2) rpa’kIaHCKOIO U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e - TOTOBHOCTH K aKTMBHOMY y4YacCTHIO B 0OCYK/I€HUH OOIIECTBEHHO 3HAYUMBIX U
THUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHU I

buzuky;

e - OCO3HAaHHE BAXHOCTU MOPAJIHLHO-3THUYECKUX MPHUHIMIIOB B AEATEIHLHOCTHU
Y4EHOTO;

e 3)3CTETHYECKOI0 BOCIIMTAHUS:

e - BOCIPHUSTHE ICTETHUYCCKUX KadeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO

MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOTI'O MO3HAHUSA:

e - OCO3HaHWE IEHHOCTH (U3MYECKON HayKh KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI Pa3BUTHUSl TEXHOJOTHW, BAXKHEWILIEH COCTaBJISIONIEH
KYJIbTYPHI;

e - pa3BUTHE HAy4YHOH JIFOOO3HATENBHOCTH, HMHTEpEca K HCCIIEAOBATEIbCKON
NEATEIIBHOCTH;

e 5) (¢opmupoBaHusi  KYJbTYPbl 3A0POBb M  3MOLMOHAJIBHOIO
0J1aronoJIy4ms:

e - OCO3HaHME IIEHHOCTH Oe30macHOTO o0pa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaXHOCTH TMpaBuUsl O€30MacHOTO TIOBEICHUS Ha
TPAHCIIOPTE, HA JIOPOTax, C IEKTPUUYECKUM M TEIUIOBBIM O0OPYIOBaHUEM B
JTOMAITHUX YCIIOBUSIX;

e - chopMupoBaHHOCT, HaBBIKA peICKCHH, TMPU3HAHWE CBOETO TMpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa y IPyroro 4eloBeKa;

e 06) TPYyA0BOI0 BOCIIMTAHMUS:

e - AKTMBHOC YYaCTHC B PCIICHUU IMPAKTHYCCKUX 3ajla4 (B paMKax CEMbHU,
oOpa3oBaTeNbHOM  OpraHu3alMu, TOpoJa, Kpas) TEXHOJOTHYECKOH U



COIMAJILHOM HAMpPaBJIEHHOCTH, TPEOYIONIUX B TOM 4YHUCIE U (PUHUECKUX
3HAHUI;

e - MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPO(dECCHii, CBI3aHHBIX ¢ (PUBHKOM;

e 7)3K0JOTHYECKOTO BOCITUTAHMS:

e - OpHEHTAlMsi Ha MpPUMEHEHHE (PU3MUECKUX 3HAHUU JUIS pelIeHHs 3anad B
00JIacTH OKpY’Karolieil cpeabl, MIAaHAPOBAHUSA TOCTYNKOB M OIEHKH UX
BO3MOYHBIX MTOCIEICTBAM JJIsl OKPYKAKOIIEH CPEIbI;

e - OCO3HaHHE TJIO0AJILHOTO XapakTepa HKOJOTUYECKUX MpoOJIeM M myTed ux
pelieHus;

e 8) amanTanmMm K W3MEHSIIOIMIMMCS YCJOBHSM CONMAJIbHOW W NPHPOTHO I
cpensbl:

e - TIOTPEOHOCTH BO B3aWMOJCHCTBUHM TIIPHU BBITIOJIHEHUU WCCICIOBAaHUN U
MPOCKTOB (PU3UUECKOW HANPaBJICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
ApYyrux,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPaKTUUYECKYIO
JEATEIIbHOCTD;

e - MOTPEeOHOCTHh B (POPMHUPOBAHNUN HOBBIX 3HAHHM, B TOM 4HuCie HOPMYIUPOBATh
U7eH, TOHATUS, TUTIOTE3bl 0 PU3UIECKUX OOBEKTaX U SIBJICHUSIX;

e - OCO3HaHUE ePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
bu3uKu;

e - IUIAHMPOBAHHME CBOErO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (PU3UUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIABIIATH B3AUMOCBSI3HU MIPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCIIE€ C UCMOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e - OIICHKA CBOUX JEUCTBUUA C Y4YETOM BJHMSHUA Ha OKPYXAWOIIYIO Cpeny,
BO3MOJKHBIX TJIOOAJLHBIX MOCIEICTBUMN.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs MporpaMMmbl 1Mo (HM3MKE Ha YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y odydarouierocs 0ynyr copMupoBaHbl MeTaANPeAMeTHbIE
pe3yJbTaThl, BKIIOUYAIONHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC TEHCTBYSI,
KOMMYHUKATUBHBIC  yHHBEpPCAJIbHBIE  Y4eOHbIE  JEUCTBUS, PETYJISITHBHBIC
YHHUBEpCaJIbHBIC YICOHBIC JCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YYeOHbIC AeHCTBUSA

Ba3oBble Jornueckue AeicTBHA:
e BBIBISITH W XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKA OOBEKTOB
(siBnEeHMI);



YCTAaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUU, OCHOBAHUSA AJIs
0000111IeHNs U CPAaBHEHUS ;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMAaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSM
BBISIBISITh TMPUYUHHO-CIIEJCTBEHHBIE CBSI3U MPU H3YyUYECHUH (PU3HUECKUX
SBJICHUW W TPOIIECCOB, JENIaTh BHIBOJBI C MCIOJF30BAHUEM JI€yKTUBHBIX
Y WHAYKTUBHBIX YMO3AaKIIOYEHUH, BBIABUTATH TUMOTE3bI O B3aMMOCBSI3AX
(bU3NUYECKHUX BEJINYNH;

CaMOCTOSITEIBHO BBIOMpaTh cHOCO0 pemieHus yueOHoU (usuuecko
3alayn (CpaBHEHHE HECKOJbKUX BAapHaHTOB peEUIEHHUs, BHIOOP Hamboiiee
MOJIXOAILErO ¢ YYETOM CaMOCTOSITENIBHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccjie1oBaTeJIbCKHe NeCTBHA

KCIIOJIb30BaTh BOMIPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS
MPOBOJIUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IJIAHY OIIBIT, HECJIOKHBII
(bU3MUEeCKHl DIKCIEPUMEHT, HEOOJbIIOe HUCCleAoBaHUEe (HUINIECKOTO
SBJICHUSA ;

OlICHMBAaTh Ha MPUMEHUMOCTb U  JIOCTOBEPHOCTb HMH(POpPMAIHUIO,
MOJYYECHHYIO B X0OJ1€ UCCIEAOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITETLHO (POPMYITUPOBATh 00O0OIIEHNs W BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, UCCIECOBAHNS ;

MPOTHO3UPOBATH BO3MOXKHOE€ JajibHEilliee pa3BuUTHE  (PU3MUECKUX
MPOIIECCOB, a TAKKE BHIIBUTATh MPEAIOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHAX U KOHTEKCTaXx.

PadoTa ¢ undgopmanueii:

MPUMEHSTH PAa3JIUUHBIE METO/bl, HHCTPYMEHTHI U 3aMPOCHl P MOUCKE U
oTOOpe MHPOpMAUU WU JAHHBIX C YYETOM MPEMIOKEHHOU ydeOHOU
dbuzudeckoi 3a1a4u;

aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJIOB ¥ JOPM TIPE/ICTABIICHUS ;

CaMOCTOSITEIbHO  BBIOMpATh ONTHUMalbHYIO (OpMY MpeACTaBJICHUS
uHbpoOpMallMK M WIIIOCTPUPOBATH pEIIaeMble 3aJaud  HECJOKHBIMU
CXeMaMH, JuarpaMmMaMu, HHOU rpad MKOi ¥ ©X KOMOMHAIUSIMHU.

KomMMmyHnKkaTHBHBIE YHUBEPCaJIbHbIE Y4eOHbIe 1eHCTBUS:

B X0Je O0CYyXJeHUs yueOHOTO MaTrepualia, pe3yJibTaToB JIAOOPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKAaeMOil TEMBbI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA pPEIICHHWE 33Ja4yd W TOJIepKaHUe
0J1aro’xejraTeJIbHOCTH OOIICHMS ;

COTIOCTaBJIAITh CBOU CYXJACHUA C CYXKJACHUAMHU JPYTUX YYaCTHUKOB
uaora, OOHapy)KMBATh PAa3JIMUKE U CXOJICTBO MO3HITUH;



BBIPQXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMChbMEHHBIX TEKCTAX;
MyO0JIMYHO MPEACTABIIATH PE3YIbTATHI BHITOJHEHHOTO (PU3NYECKOTO OIBITA
(’KCnIepUM eHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMAThb W HCHOJIb30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHAUBHUIYaIbHOUW pabOThl MpHU pEHICHUHM KOHKPETHOW (usznyeckoi
MpOOJIEMBI;

MPUHUMATH L€ COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh ACHCTBUS
no e€ JOCTIKEHHUIO: paclpeiessiTh poJid, OOCYXIaTh MPOLECCHl U
pe3yIbTaThl COBMECTHOU paboThl, 0000111aTh MHEHHSI HECKOJIbKUX JIFOJCH;
BBITIOJIHSTH CBOIO YacTh PabOThI, JOCTUTas KaYeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HaNpaBJIEHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh Kaye€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITETFHO CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSL.

PeryasitTuBHbIe YHHMBepCaJbHbIe Y4eOHbIe 1eCTBUSA

CaMOOPFaHI/BaHI/IH:

BBISIBISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUAX, TPeOYyrOmux
IUTSL pellieHuss PU3NUEeCKUX 3HaAHUM;

OpPUEHTUPOBATHCSI B  Pa3JIMYHBIX MOAXOJaX TMPUHATUS  pEHIeHUH
(MHIMBUYaTbHOE, MPUHATHE PEUICHUS B TPYIIe, NPUHATHE pPElICHUM
TPYIION);

CaMOCTOSITETBHO COCTABIISITh AJITOPUTM pelIeHUs] PU3NIECKOM 3a7a4u Uin
IUIAHAa UCCJIEIOBAHMSA C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATH MpejiaraeMble BApUaHThI PEIICHU;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBI HHTEJVICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlUW | MpeJjiararh IjaH e€ u3MeHEeHus ;
OOBSICHATh NPUYUHBI  JOCTIDKEHUS  (HEHOCTIDKEHHs)  Pe3yJIbTaTOB
NesITeIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBHI B JEATEIHHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3MYEeCcKOro  MCCIEAOBAHUS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENbCTB, HM3MEHHBIIUXCS CHTyalldd, YCTAaHOBJEHHBIX OIIHOOK,
BO3HUKIIIUX TPYTHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIM U YCIOBUIM;

CTaBUTh ceOsI HA MECTO IPYroro 4YeJoBeKa B XOJ€ CIopa WMIM AUCKYCCUH
Ha HAay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYTOro;
MpU3HABaTh CBOE MPaBO HA OIMIMOKY MPU perieHnr PU3NIECKUX 3a71ad UK
B YTBEPK/ICHUSAX HA HAyUHBIC TEMbI M TAKOE K€ MPABO JAPYTOTO.



NPEJMETHBIE PE3YJIbTATHI

K koH1y oOyueHust B 7 kjacce npeIMeTHbIC PE3yJIbTaThl HA 6A30BOM YPOBHE

JIOJDKHBI OTpaxatb CPOPMUPOBAHHOCTD Yy 00yUYaIOIIUXCS YM EHHA:

UCIOJIb30BaTh  MOHATHA: (uU3NUECKUEe U XUMHYECKUE  SBJICHUS,
HAOJIOJeHNE, IKCIEPUMEHT, MOJEINb, TMIIOTEe3d, €IWHUIbI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbIE COCTOSIHMS BeliecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MeXaHHYeCKOoe JABWKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJUHENHOE), TPAeKTOpHUs, pPaBHOAEHCTBYIOIIAs
cuia, nedhopmanus (ynpyras, IUlacTUYecKas), HEBECOMOCTb,
COOOIIAIIHECS COCYBL;

pasnuuath siBiaeHUs (quddys3us, TEmIoBoe NBIKEHHE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBWKEHHUE, HEPAaBHOMEPHOE  JBIDKCHHE,  HHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEINIEHHOW OCBHIO
BpallleHus, Mepenadya JAaBjieHHs TBEPIABIMU TeJaMH, >KUAKOCTIMH U
razamu, armMocpepHoe JaBJIEHHWE, I[UIaBaHWE TeJl, [pPEBpalICHUS
MEXaHUYECKOW PHEPTUM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLUIHUX TAHHOE (PU3UUECKOE SIBJICHHE;
pacro3HaBaTh MPOSIBIICHWE U3YUYEHHBIX (U3UUYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHcie (uznueckue SBICHUS B TPUPOJIE:
MpPUMEPHl JIBIKEHUSI C Pa3IMUYHBIMU CKOPOCTSIMH B JKMBOU M HEXHBOU
NpUpOJe, NEUCTBUE CWIbl TPEHUA B NPHUPOJAE U TEXHUKE, BIIMSHHUE
aTMOoc(epHOTO NaBJIEHUS Ha JKUBOW OpPTaHU3M, IUIaBaHUE PbIO, pbluaru B
Teje 4esI0BeKa, MPU ATOM MEePEBOAUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHUE SBICHUS, UCTIOIb3YS
dbu3udeckue BeJIUYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBAa, BpEM,
MyTh, CKOPOCTh, CPEAHASI CKOPOCTh, CHJIA YIIPYIOCTH, CUJIA TAKECTHU, BEC
Tena, Cujla TpeHus, JAaBieHue (TBEPIOro Tena, JKUAKOCTH, rasza),
BBITAJIKUBAIOIIAsg CUJia, MEXaHUYecKas paboTa, MOIIHOCTh, MJIEYO CHUJIBI,
MOMEHT CHIbl, KO3(PPUIHUEHT TMOJEe3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHUYECKass U MOTEHUMAJbHAS SHEPrus), NpH ONUCAHUM IPABUIBHO
TpakToBaTh  (PUIUYECKUHA  CMBICI  HMCHOJB3YEMBIX  BEIWYHMH, MX
0003HaUYCHUSI M EIUHUIBI (PU3UUYECKUX BEIUYUH, HAXOJAUTH (HOPMYIJIBI,
CBA3BIBAIOIINE JAHHYI0 (QU3UYECKYIO BEIMUMHY C JAPYTUMH BEIUYMHAMHU,
CTpOUTH rpadKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIMYUH;
XapaKTEepU30BaTh CBOMCTBAa TeJ, (U3NYECKUE SIBJICHHS M MPOLECCHI,
WCIIOJIb3YS MpaBUWJIa CIOXKEHUsI CUJ (BJIOJb OJTHOW mpsmoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBeCHs pbruara (0y0ka),



«30JI0TO€ TPaBUJIO» MEXaHUKH, 3aKOH COXPAHCHUS MEXaHUYECKOM
DHEPTHH, TpPU DTOM JIaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUCHIBATH €0 MATEMATHU4€CKOE BhIPAKECHUE;

OOBSICHATh (PU3HUECKUE SIBJIICHUS, TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE
U B KOHTEKCTE CHUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBISITh TIPUYMHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBsAcCHeHHE W3 1-2
JIOTUYECKHUX IIaroB C OMOpoil Ha 1-2 M3YYEHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUM, PU3HMUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pematb pacu€THble 3amaud B 1—2 JAEHCTBUS, MCHOJIB3YS 3aKOHBI H
dbopMyIbl, cBs3bIBalONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3aJla4 3alKChIBaTh KPATKOE YCIIOBUE, MOICTABIATh (GHU3NUECKUE
BEITMYUHBI B (OPMYJIBI M TPOBOJHTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIC ISl PEIIeHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCT b
MOJIy4e€HHO U (DU3UYECKOU BEITMUHHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH
(U3HYECKUX METOJIOB, B OIIMCAHUHU HCCIIEOBAHMS BBIAEISATH POBEPSIEMOE
npeanojioxkeHue  (TUMOTe3y),  pa3iuyaTh W HHTEPHPETUPOBATH
MOJIy4EHHBIA pe3yNbTar, HaxOJIUTh OIIMOKA B XOJE OIbITa, JeaTh
BBIBO/JIBI IO €T0 PE3yJIbTaTaMm;

MPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WU
busnUecKux CBOICTB TEl: bopMynHpoBaTh MIPOBEPSIEMBIE
MIPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyA0BaHUS,
3aMUCHIBATh X0/ OMbITa U (OPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSATh TPSIMbIE U3MEPEHHs] PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00bEéMa, CWIBl M TEMIIEpATypbl C HCIOJIb30BAHUEM aHAJOTOBBIX U
MPOBBIX TPUOOPOB, 3aANKUCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTHU OJTHOW (PU3UUECKOUN BEJIMIUHBI OT
JIPYrol C HCHOJB30BAHHEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTH TyTHU
PaBHOMEpPHO JBWXXYIIETOCs Tejda OT BPEMEHHU [BW)KEHUS Teja, CHUJIbI
TpPEHUs CKOJILXEHUS OT Beca Tejla, KayecTBa 00pabOTKU MOBEPXHOCTEHN Te
Y HE3aBUCUMOCTH CUJIbI TPEHUSI OT ILJIOIIAIH CONPUKOCHOBEHHUS TEJ, CUIIBI
YOPYTOCTH OT YAJIMHEHHUS MPY>KUHBI, BBITAIKUBAIOUIEH CUIIBI OT 00BbEMa
MOTPYXEHHOM YaCTH Tela U OT IUIOTHOCTHU KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT INyOUHBI, HA KOTOPYIO MOTPY>KEHO TeNO0, YCIOBUMU
IUTaBaHMs TeN, YCJIOBUM paBHOBeCHs] pbluara W OJIOKOB), y4acCTBOBATh B
IUIAHUPOBAHUMU Y4EOHOTO MCCIEIOBaHUsA, COOHMpaTh YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUs, CleNys MPEeIIOKEHHOMY IIaHy, (pUKCUpOBaTh
pe3yJbTaThl TMOJYYCHHOUW 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJC



MPEIOKEHHBIX TaOMUI] U TpaduUKOB, NeJIaTh BBIBOJABI MO pE3yJbTaTam
UCCJIEJIOBAHUS ;

MPOBOJUTh KOCBEHHBIC H3MEpPEHUsS (PU3MUECKUX BEJIMYUH (TIJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJIOrO Tela, CWiIa TPEHHUS CKOJbXEHUS,
JaBJI€HUE  BO3/yXa, BBITAJKUBAIONlas CUJIA, JICUCTBYIOIas  Ha
MOTPYXKEHHOE B JKUAKOCTH TeNO, KOAIDPUIMEHT TOJIE3HOTO JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CIEAYySd TMPEAJOKEHHON WHCTPYKIUH: TIPHU
BBITIOJIHCHUU U3MEPEHUN CcOoOHpaTh JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYUCIISITh 3HAYCHHE UICKOMOU BEJIMUMHBI,

coOJIr0/1aTh paBuiia TEXHUKU 0€30MacHOCTH Npu paboTe ¢ 1a00paTOpHBIM
000py/TI0BaHUEM ;

YKa3bIBaTh TMPUHIUIMBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, AMHAMOMETp, COOOILAIOIIMECS COCYAbL, OapoMeTp,
phluar, NOJIBM>KHBIN M HEMOABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTbD;
XapaKTepU30BaTh NPUHIUIIBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHHYECKHX YCTPOWCTB C OMOPOM HA WX omucaHus (B TOM YHCIIE:
MOJNIIWITHUKY, YCTPOUCTBO BOJOTPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apEOMETD), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBJICHUM U HEOOXOIUMbIC (PU3MUECKHUE 3aKOH bl
1 3aKOHOMEPHOCTH;

NPUBOJUTH  MPUMEPhl  (HAXOOUTh  MHPOPMAIMIO O  MpHUMepax)
MPaKTHYECKOTO HCIOJIb30BaHUs (U3UYECKUX 3HAHUN B TIOBCEIHEBHOU
KU3HM U1 oOecriedeHus] 0€301acHOCTH MPH OOpallleHuH ¢ IpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEICHMS B OKpYXKalollel cpere;

OCYIIECTBISITH OTOOpP MCTOYHHKOB uHpopmanuu B HWuTepHere B
COOTBETCTBUH C 33J]aHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOITUXCS
3HAHUM W TYTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICISITH
nHbOpPMALIMIO, KOTOpas SBJIIETCS MPOTUBOPECUYMBONM HUIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO
oureparypy  (U3UUECKOTO  COJAEp)KaHWsA, CIpPAaBOYHBIE MaTepHaJbl,
pecypcel cetu MHTEpHET, BIaneTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHGOPMAIMHU U3 OJIHON 3HAKOBOW CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpManuu (PU3MIECKOTO COJIECPKAHUSA, B TOM
quclie MyOJMYHO JeNaTh KpaTKhe COOOMICHHWS O PEe3yibTaTaxX MPOEKTOB
WIM Y4eOHBIX MCCIEAOBaHUN, NPU OSTOM TPAMOTHO MCIOJIL30BATH



W3YYCHHBI TIOHATUUHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHT Al el ;

e TPU BHINOJHEHUH YYEOHBIX MPOEKTOB M UCCJICIOBAHUN pacrpeiessaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMU 3aJadyaMmu,
CIeIUTh 3a BBINOJHCHHEM IlJIaHa JEWCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIN  BKJad B  JCATECIBHOCTb  TPYIIbl, BBICTPAUBATH
KOMMYHHKATHBHOE B3aUMOJEHCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIUX.

K koH1y 0OyueHus: B 8 kj1acce npeIMeTHbIC Pe3yJIbTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaxarb CPOPMUPOBAHHOCTH y 00yUAIOITUXCS YM CHHUIA:

e WCIOJIL30BaTh MOHSATHUSA: Macca U pa3Mephbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHHS BEIIECTBA, KPUCTAIIMIECKUE U
amMop(HbIe Tea, HACBHIICHHBI W HEHACHIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPCHHsISI DJHEPTUs, TEIJOBOW JBHUTATEIIb,
AJIEMEHTAPHBIN 3JCKTPUUECKHUHN 3apsij, dIEKTPHUUECKOE IMOJie, IPOBOIHUKHT
1 JTUDJIEKTPUKH, OCTOSTHHBIN 3JIEKTP MUECKHM TOK, MAaTHUTHOE TOJIE;

e pasnuyaTh SBJICHUSA (TEMJOBOE pacIIMpPEHUE M CXKaTue, TeIvlornepeaaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHHUE, KAMWIISIPHBIC SBJICHUS, HCTIApEHHUE,
KOHJIGHCAllMsI, TUJIaBJICHHE, KpHCTaIu3alusi (OTBEpJCBaHUE), KUIICHUE,
Terionepeaayda (TenI0NPOBOTHOCT, KOHBEKIIHS, U3ITy4CHUE),
AJICKTPU3ALMS TEJ, B3aUMOJICUCTBUE 3aps/IOB, MEUCTBUS SJICKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aUMOJICWCTBUE MAarHUTOB, JCHCTBHUE
MAarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsT WHIYKITHS)
MO OMNHCAaHWIO MX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUecKoe SIBJICHNUE;

e pacmo3HaBaTh TNPOSIBJICHUE M3YYCHHBIX (U3NUECKUX SBJICHUH B
OKpYy)KalollleM MHupe, B TOM 4Yucie (pu3ndyeckue sSBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSKEHHE W KaNWJULIPHBIC SBJECHUS B TPHUPOJE,
KpucTajibl B mnpupoje, uziaydenue ComHIa, 3amMep3aHue BOJOEMOB,
MOpPCKHE Opu3bI, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHEra, JICKTPUIECKHUE
SBJICHUA B atMocdepe, dJICKTPUUECTBO JKHMBBIX OPTaHM3MOB, MarHUTHOE
moje 3emiu, Apedd MOII0COB, POJb MArHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MPU ITOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIICJIATh CYIIECTBEHHBIC CBOWCTBA (NMpU3HAKH) (PH3HUECKUX
SIBJICHUM

e OMNUCHIBATH U3YYCHHBIC CBOWCTBA Tel U (U3UYECKUE SIBIICHUSI, UCTIONb3YS
(dbu3uvecKkre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSA dHEPTHsI, KOJIUYECTBO
TEIUIOTHI, yJelbHas TEMJIOEMKOCTh BEIIECTBA, VjACJAbHAas TeEmjoTa
IJIaBJICHUS, yHAelbHAas TEIIoTa MapooOpa3oBaHus, yJedbHAas TEMIoTa
CropaHus TOIUIMBA, KOI(POUIMEHT TOJE3HOTO JICUCTBUS TEIUIOBOM



MallHbl, OTHOCUTENbHAS BJIAXHOCTh BO3/yXa, DJJEKTPUUECKUU 3apsn,
CHJla TOKa, IJIEKTPUUECKOE HampsiHKeHUE, COMPOTUBIICHHME MPOBOJIHUKA,
yIebHOE  COTPOTUBJIEHHE  BemiecTBa, paboTa W MOIIHOCTH
ANEKTPUUYECKOTO  TOKa), TNPH OIMUCAHUM TMPaBWIbHO  TPaKTOBaTh
(bU3UYECKHUI CMBICT UCIOJIb3yEeMbIX BEJIUYUH, 0003HAUECHUS M €IUHUIIbI
(GU3NYECKNX BEIWYWH, HAXOIWUTh (OPMYJIbI, CBI3BIBAIONIHE aHHYIO
Gu3NYECKyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3NYECKHE SBJIEHUS U MPOLECCHI,
UCMOJIb3Ysl OCHOBHBIE IOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOpPUHU
CTPOEHMs BEILLECTBA, MPUHLMII CYNEPIO3UIMHU NOJeH (HAa KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsna, 3akoH Oma Ui ydacTKa LenH, 3aK0H
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs DHEpPrUM, IIPpU OTOM J1aBaTh
CIIOBECHYIO (POPMYJHMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

OOBACHATh (hM3UUECKHME TMPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlMi MPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BHLIBIITH
NPUYUHHOCIIEICTBEHHbIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 1—2 JIOTHUECKU X
[IaroB ¢ Omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adauu B 2—3 JACHCTBUA, UCIOJB3YSd 3aKOHBI U
dbopMyIbl, cBsA3bIBarONINE (U3UYECKUE BEITMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 33Ja4M 3aUCHIBATH KPATKOE YCIJOBHUE, BBISIBIATH HENOCTATOK
JaHHBIX I pEIIeHUs 3aJauu, BbIOMPATh 3aKOHBI U  (HOPMYIIBI,
HEoOXOoJUMble Il €€ pelIeHMs, MPOBOAMTH pPAacuyéTbl M CpPAaBHUBATD
TMOJTyY €HHO € 3HaYeHU e (PU3NUECKON BETMIUHBI C U3BECTHHIMU TAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPU TOMOIIA
(bu3nYecKuX METOJOB, HCIOJIb3Ys ONUCAHUE HCCIETOBAaHUSA, BBIICIATH
NpoBepsieMOe  MPEANOJI0KEHUE, OILEHUBATh MPABUIBLHOCTh MOPSIKA
MIPOBEEHUS UCCIIEOBAHMUS, 1eN1aTh BHIBOJIBL;

MPOBOJAUTH OMNBITHlL MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WU
(bu3NIeCKNX CBOUCTB Tel (KaWUUISIPHbBIC SIBIICHUS, 3aBUCUMOCTH JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHus TPU HU3JIYYEHUU OT IBETAa H3Iydaronied (Moriomaromieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJbI OT TEMIEpaTypbl KUJIKOCTH U
wiomanu e€ TMOBEPXHOCTH, DICKTPU3AIMUs Tel ¢ B3aWMOJCHUCTBHE
ANEKTPUYECKUX 3apSANIOB, B3aUMOJEHCTBHE TIOCTOSTHHBIX MAarHWTOB,
BU3yallM3alldsi MAarHUTHBIX TOJIeW TMOCTOSIHHBIX MAarHuTOB, ACHCTBUS
MarHUTHOTO TIOJII Ha MPOBOJAHMK C TOKOM, CBOMCTBa DJIEKTPOMArHMra,



CBOICTBA DJEKTPOJABHUraTeNs IMOCTOSHHOTO ToOKa): (opMynupoBaTh
NpoBepsieMble MPEANOJIOKEHN, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHusl, OTIMCHIBATH X0 OTIBITA U (POPMYITUPOBATH BHIBOIBI;
BBIMIOJIHSTh ~ MPSAMBbIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTH BO3/AyXa, CWIbl TOKa, HANpPSIKEHUS C KCIOJIB30BAHUEM
aHaJOTOBBIX NPUOOPOB U JATYMKOB (PU3MYECKUX BEIUYMH, CPABHUBATH
pe3yJIbTaThl UBMEPEHUM C YUETOM 3aIaHHOM a0COJFOTHOM MOTPENTHOCTH;
MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (hU3UYECKOM BEIMUYHMHBI OT
ApYrod ¢ HCIOJB30BAaHUEM TNPSAMBIX HM3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro MJIWHBIL, IUIOMAAW MONEPEYHOTO
CEUEHHUs U yJIEJIbHOTO CONPOTHBIICHNUS BEIIECTBA MPOBOJHUKA, CUIbI TOKA,
WAYIIETO 4Yepe3 TMPOBOAHMK, OT HampspKEHUs Ha  MPOBOJHUKE,
UCCJIEJIOBAHUE TOCJENOBATENbHOTO M  TMapalljIeIbHOTO  COEAMHEHUM
NPOBOJIHUKOB): IJIAHUPOBAaTh HCCIENOBAaHKHE, COOUpaTh YCTAaHOBKY H
BBINOJIHATh M3MEPEHUs, CIeAys NPEIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yabTaThl MOJY4YEHHON 3aBUCUMOCTH B BHJIE€ TaOmul U TpaduKoB,
JieNaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS

NPOBOJIUTh KOCBEHHbIE H3MepeHUs (U3UUECKUX BeNHYUH (yaenabHas
TENJIOEMKOCTh BELIECTBA, COINPOTHUBJICHHE MPOBOJHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOTO TOKAa): IUIAaHUPOBATH H3MEPEHUs, COOHpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEeNys MPEJIOKEHHOW MHCTPYKLUHUH, U
BBIUHCIISITH 3HAYCHUE BEJIMYNHBI,

coOuroAaTh MpaBUJia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ TJabopaTOPHBIM
000py/I0BaHUEM ;

XapaKkTepu30BaTh MPUHLMIIBI ACHCTBUS  M3YYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOW HA HX ONHUCAHUS (B TOM YHCIE:
cUCTe€Ma OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIEepMETD,
BOJIBTMETP, CYETUYMK DJIEKTPUUECKON SHEPTUM, DJIEKTPOOCBETUTEIIbHbBIC
npuOOpPHI, HATPEBATEIbHBIE IEKTPONPUOOPHI (MPUMEPHI), IITEKTPHY ECKUE
NpeIOXPaHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb NOCTOSHHOIO TOKA),
UCMOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MYECKUX SIBICHUNW U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOWCTBA U HW3MEPUTEIIbHBIC
npuOoOpel MO CXeMaM M CXEMAaTHYHBIM pHUCYHKaM  (KUAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMTPOMETP, JIBUraTesib BHYTPEHHEIO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATbH CXEMBbI 3JIEKTPUUYECKHUX
Henen ¢ NmocieoBaTEIbHbIM U MapajlieJIbHbIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAYEHNUS 3JIEMEHTOB 3JIEKTPUY ECKUX LIENIeH;



NPUBOAUTL  MpUMEphl  (HaxoauTh HWHOpMAINMIO O  MOpHUMEpax)
MPaKTUYECKOTO HCMOJb30BaHUS (PU3NUYECKUX 3HAHUM B IMOBCEIHEBHOM
KU3HU 17151 o0ecriedeHus: 6e30MacHOCTH MpU 00palleHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOICTBAMH, COXPAaHEHUs 310pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOLEH cperie;

OCYIIECTBISATh MOUCK uHPOpManuu (U3UUECKOTO COJEp)KaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIMIUXCS 3HAHUA W MYTEM CpPaBHEHUSA
JOTOJHUTEIbHBIX ~ HWCTOYHHKOB  BBIIENATH HMHPOpMALHMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBOM UIIM MOXKET ObITH HEJOCTOBEP HOM;
UCIOJIb30BaTh MPHU BBHINOJHEHUH Y4€OHBIX 3aJaHUN HAyYHO-TOIMYJSIPHYIO
aureparypy  (U3MYECKOTrO  COJEp)KaHWs, CIPABOYHBIE MaTepHaJIbI,
pecypcel cetu MHTEpHET, BIaneTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE W KpaTKHW€ YCTHBIE COOOIIEHUS,
0000mas wuHPOpPMAIMIO M3 HECKOJBKHX HCTOYHHUKOB (DHU3UYECKOTO
colepKaHus, B TOM 4Hcie MyOJUYHO MPEACTaBIATh pPE3yIabTaThbl
MIPOEKTHON WM HCCIEN0BATEIbCKON AEATEILHOCTH, MPU 3TOM TPAMOTHO
UCMOJIb30BaTh HW3YYEHHBIH TMOHATUMHBIA anmapaT Kypca (U3UKH,
COTMPOBOXK/IAaTh BBICTYIJICHUE TIp €3€HTAlIUEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (PU3NYECKUX
NPOLIECCOB paclpeAeiiaTh OOS3aHHOCTU B TPYHIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a7ladaMU, CJIEIUTH 32 BBHITIOJHEHHEM IUIaHA JEHCTBUM H
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OILICHWBAaTh COOCTBEHHBIM BKIAal B
JeSITeIbHOCTD TPYMITBI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
NPOSIBJISISI TOTOBHOCTD pa3peliaTb KOHQIUKTBL

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE PE3YyJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXath CPOPMUPOBAHHOCTD Y OOYYAIOLIUXCS YMEHUIA:

UCTIIOJIb30BaTh MOHATHS: CHUCTEeMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHHUECKOTO JBWXKEHHUS, nedopMaius
(ympyras, njacTudeckas), TpPEeHHE, LEHTPOCTPEMUTEIbHOE YCKOpEHHE,
HEBECOMOCTbh U TEPErpy3KHu, LUEHTP TSKECTH, abCOMIOTHO TBEPIOE TEJO,
HEHTP TKECTHU TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK WU YJIbTPa3BYyK, DSIEKTPOMArHUTHBIE BOJHBI,
IKajaa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCT,
CHEKTPHI MCIYCKAaHUS W TOTJIONIeHUs, aliba, OeTa- U raMma-u3irydeHusl,
W30TOIIB, SI/IepHAst SHEPTeTHUKA;

paznuuaTth SBIeHHA (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIKEHNE, PAaBHOYCKOPEHHOE NPsIMOJUHEHHOE [BIKEHHE, CBOOOJHOE
najicHue TeJl, PABHOMEPHOE JBIDKCHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIDKEHME, KOJIeOATeIBbHOE JBIDKCHHE (3aTyXalolue |
BBIHYXKJICHHBIC KOJIE€OaHUs), PE30HAHC, BOJHOBOE JBIKCHHUE, OTPAKCHUE
3ByKa, NPSIMOJMHEMHOE PacCIpOCTPAHEHHE, OTPAXKEHUE M TNPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JioKeHHe O0eJI0ro cBeTa B
CIIEKTP M CJOXEHHUE CIEKTPAIbHBIX [BETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTHUBHOCTh, BOZHUKHOBEHHE JIMHEMYATOTO CHEKTpa
W3JIY4EHHMs) TI0 OTMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3nuecKoe sBJICHNUE;

pacro3HaBaTh TPOSIBICHUE HW3YYCHHBIX (PU3UUECKUX SIBICHUNA B
OKpyXaroleM Mupe (B TOM uucie (U3UYECKHUE SBICHUS B TPUPOIE:
MPWINBHI U OTJIUBBI, ABWKEHUE MiaHeT COTHEYHON CUCTEMBbI, PEAKTUBHOE
JIBWKEHHUE JKHUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKHMBOTHBIMU,
3EMJIETPSICCHUE, CEUCMHYECKUE BOJIHBL, I[YHAMH, D3XO, ILIBETa TeElIl,
ONTUYECKUE SIBIICHHWS B TPHUPOJIEC, OMOJOTMUECKOE JEUCTBUE BUIMMOTO,
yIBTPA(pHOJIETOBOTO M PEHTTEHOBCKOTO M3JYYEHHH, €CTECTBECHHBIN
paaUOaKTUBHBIN (POH, KOCMHUYECKHE JIY4d, PATIHOAKTHUBHOE H3JIYyYECHHE
NPUPOJHBIX MHHEPAJOB, JACHCTBHE PAJUOAKTUBHBIX M3JIy4E€HHU Ha
OpPTraHW3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a]ady B
y4eOHYIO, BBIICJISATh CYIIECTBEHHbIE CBOMCTBa (MpU3HAKU) (U3NIECKHUX
SIBJICHUM

OTIMCHIBATh M3YyYCHHBIC CBOMCTBA Tel U (PU3MUECKHUE SBICHHUS, UCTIONL3YS
bu3nuecKkre BEIWYUHBI (CPeAHsAs] U MTHOBEHHas CKOPOCTh Tejla TMpH
HEPABHOMEPHOM JIBMKEHHUHM, YCKOPEHHE, NMEpPEMEIICHUE, MYyTh, YIJIOBas
CKOPOCTh, CWJIa TPEHHS, CUIa YIOPYTOCTH, CUJIA TSIXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAaJCHUS, BeC Tela, HUMIYJIbC Tela, HUMITYJbC CHJIbI,
MEXaHHYeckas paboTa W MOIIHOCTh, TOTEHIIMAJbHAs JHEPTUs TeJa,
MOJIHATOTO0 HaJ MOBEPXHOCTBHIO 3€MJIM, MOTECHIIMAJIbHAA YHEPTUS CHKATOU
MPYKUHBI, KUHETHUYECKAs DHEPrus, MOJHAsA MEXaHUYECKass DHEPTHUs,
MEPUOJT U YacToTa KoJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aresib MPEJOMJICHHUS CPEIbl), IPH OMHCAHUHU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIb3YEMBIX BEJIMYMH,
0003HAUYCHUS W CIUHUIBI (PU3MYECKUX BEIWYUH, HAXOJIHUTH (HOPMYIJIBI,
CBS3BIBAIOIINE JAHHYI0 (QU3UYECKYIO BEJIIMYWHY C JIPYTUMH BEIUYMHAMU,
CTpOUTH rpadUKu U3YUEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEJIUUUH;
XapaKTepH30BaTh CBOMCTBA TeN, (U3MUECKUE SBJICHUS M IPOLECCHI,
HCTOJIb3Ys 3aKOH COXPAHEHUS JHEPTHUM, 3aKOH BCEMUPHOTO TATOTCHHUS,
NPUHLMI CYNEPNO3UIMNA CUJ, NPUHUMII OTHOCHUTENIbHOCTH [ anunes,
3akOHbl HbBIOTOHA, 3aKOH COXpaHEHHSI MMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMJIEHHS] CBETA, 3aKOHBI COXPAHEHUS 3apSII0BOTO U MACCOBOTO YHUCEJ



IpU SIAEPHBIX pEaKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMKChIBATh €r0 MAaTEMaTUYECKOE BBIPAXKCHUE;

OOBSICHATh (U3NYECKUE TPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIIBISTH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 2—3 JIOTUUECKUX
IIaroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUM,
(bU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3agadu  (omuparoniuecs Ha cucreMy w3 2-3
ypaBHEHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE () U3UYECKUE
BEJIMUMHBI: HAa OCHOBE aHaJIM3a YCJOBHUS 3aJayd 3alHMChiBaTh KPATKOE
yCJOBHE, BBIBISATH HENOCTAIOIMIME WM M30BITOUHBIE JaHHBIE, BHIOMpATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC JIJISI PEIICHUS, TPOBOIUTH PACUETHI U
OIICHMBATh PCATUCTUYHOCTh TOJYYCHHOTO 3HadeHus (U3NIECKOU
BEIIUYUHBI;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH
(GU3NUECKUX METOJI0B, HWCIOJIB3Yys OINMCAHUE HCCIEIOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPaBUIJILHOCTh MOPSIKA
MPOBEJEHUSI  UCCIEAOBaHMS, JelaTh BBIBOJABL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOACHUN U OTIBITOB;

MPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WU
¢bu3NUecKuX CBOMCTB Ten (M3yuyeHHe BTOpOro 3axkoHa HbioTOHa, 3akoHa
COXpaHEHHUSI JHEPTUM, 3aBHUCUMOCTH MEpHUoJa KOJeOaHWH IpYyKUHHOTO
MasATHHKa OT MAacChl Irpy3a U *ECTKOCTU MPYKHUHbI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJbIX KOJIeOaHUH, MPSMOJMHEHHOE PACTIPOCTPaHEHHE CBETA,
pasnokeHue Oeoro cCBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHHsI NIpeaMeTra B coOuparomiei
JMH3E, HAONIOJEHUE CIUJIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh YCTAaHOBKY W3 U30BITOYHOro Habopa
o0OpynOBaHUs, OMNUCHIBATH  XOJ  OMNbITAa W  €ro  PE3yJbTaThl,
(GbopMyIHMpoOBaTh BHIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPHIO MPSMBIX MU3MEPEHUU, onpenesss
CpelHee 3HAuYeHUE U3MepsAeMOil BeJWYUHbl ((POKYCHOE paccTOsSTHHE
cobmparomeit JIMH3BI), OOOCHOBBIBATHL BBIOOP crocoba W3MEpPEHHS
(M3MepUTEIBHOTO IPUdOopa);

MPOBOJUTh HCCIICOBAHHE 3aBUCUMOCTEH (U3UYECKHX BEJIUYUH C
UCIOJIb30BAHUEM MPSIMBIX HU3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpEMEHU
IIPpU PABHOYCKOPEHHOM JBWXEHUM 0O€3 HadyajbHON CKOPOCTH, MEpuojia
KoJicOaHU MaTeMaTU4YeCKOTO0 MasiTHUKA OT JUJIMHBI HUTH, 3aBHUCUMOCTHU
yriia OTpaXeHUs CBeTa OT yIJia MaJeHHs U yIiia MPEJIOMIICHUs] OT yria



najicHus1): TUIAHUPOBAaTh HCCIEAOBAHHUE, CaMOCTOATEIBHO COOUpaTh
YCTAHOBKY, (UKCUPOBATH pPE3yJbTaThl MOJYYEHHOW 3aBHCUMOCTHU
(bU3NUEeCKUX BEIWYUH B BHUjE TaOIUI[ U TpadUKOB, JeJaTh BHIBOIBI 11O
pe3yJiibTaTaM HCCIeI0BaHUS ;

MPOBOJAUTh KOCBEHHBIE U3MEpEeHUS (PUIMUECKUX BEIUYUH (CpEIHss
CKOpPOCTh M YCKOpPEHHE Tella TMpPU PABHOYCKOPEHHOM JBWKEHUH,
YCKOpEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYXKUHBL, KOIPOUIHUECHT
TPEHUs] CKOJILKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, 4YacToTa H
nepuoji KoJie0aHW MaTEeMaTHYeCKOTO U MPYXHUHHOTO MAasSTHHUKOB,
ONTHYECKass cujia coOuparomeid JUH3BL, PpPaJUOAKTUBHBIA  (OH):
IUTAaHUPOBATh M3MEPEHHUs, COOMpPATh HKCIEPUMEHTAJIBbHYIO YCTAHOBKY U
BBITIOJIHSTh U3MEPEHUS, CIEAYs MPEIJIOKEHHON WHCTPYKIUH, BHIYUCTATH
3HAYCHHE BEJIMYUHBI U aHATU3UPOBATH I10JTydEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOM NIOTPEMIHOCTH U3MEPEHU N

co0JIr0/1aTh paBuiia TEXHUKU O€30MacHOCTH Npu paboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM ;

paznuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (U3NYECKUX MOJEIEeH:
MarepualibHas TOYKa, a0COJIIOTHO TBEPAOE TEIO0, TOYEUHBIM HMCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJb aTOMa, HYKIOHHAas
MO/Ie]Ib aTOMHOTO SIApa;

XapaKTepU30BaTh NPUHIMUIBI JEUCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA HUX OmMUCaHUs (B TOM 4YHCIE:
CIMIOMETpP, AATYHMKH TMOJIOKEHUS, PACCTOSHUS W YCKOPEHHs, pakera,
9XOJOT, OYKH, TMEepUCKON, (oToamnmapar, ONTUYECKUE CBETOBO/IHI,
CHEKTPOCKOII, JI03UMETp, Kamepa BuibcoHa), uCHonp3yss 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUA M  HeoOxoaumbie (uznueckue
3aKOHOMEPHOCTH;

UCIOJI30BATh CXEMbl M CXEMATUYHBIC PUCYHKU M3Y4YECHHBIX TEXHUYECKHUX
YCTPOUCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB
IpU pEUICHUH Y4eOHO-TPAKTUYECKUX 3a]aud, ONTUYECKHE CXEMbl s
MOCTPOCHUS U300paKEHUH B MJIOCKOM 3€pKalie U coOuparonient JTuH3e;
OPUBOAUTH  MpUMEpPHl  (HaXoAUTh  MHPOPMAIMI0O O  TIpHUMeEpax)
MPAKTUYECKOTO WCIMOJIb30BaHUS (PU3NUECKUX 3HAHUA B IMOBCETHEBHOM
KU3HU [ oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuu ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUs 30POBbI M COOJIOJCHUS
HOPM JKOJIOTHIECKOTO TIOBEACHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBISAITh TOWCK HHPOpManuu (PU3UIECKOTO COACpKAHUA B
HNutepHete, caMocTosITeNIbHO (DOPMYIHPYS MOUCKOBBIM 3aMpoc, HaXOIUTb



MyTH ONpEENCHUs] JOCTOBEPHOCTH MOJTYYeHHON MH(POpPMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOTIOJHUTEIBbHBIX UICTOYHHUKOB;

UCIMOJIb30BaTh MPHU BBHIMIOJHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO
oureparypy  (U3MUECKOTO  COJEp)KaHMs, CIPAaBOYHBIE MaTepHaJbl,
pecypesl cetn MIHTEpHET, BIAAETh NPpUEMAMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE NMHCBMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE
MHpOpMAIUK M3 HECKOJbKUX HCTOYHHUKOB (U3HUYECKOTO COAEepKaHUs,
MyOJMYHO MPEACTABIATH PE3YNbTAThl MPOEKTHOW MU UCCIEI0BATENIHCKO M
NEATEIbHOCTH, TPH 3TOM TIPaMOTHO  HCIIOJIB30BATh  HM3Y4YECHHBIN
NOHATUMHBIA ammapaT M3y4aeMoro pasiena (QU3MKM U CONPOBOXKAATh
BBICTYIIJICHHE TMpe3eHTalmel ¢ yd4€roM OCOOCHHOCTEW ayauTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoumnyecTBo yacos JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (undpossbie)
KonTtpoabhubie | IlpakTtnyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPYKAIOIIEro MUpa
bubmoreka LIOK
1.1 dusuka - HayKa O ofie 2
H3HKa = Hayka o HpHpoA https://m.edso0.ru/7f416194
b K
1.2 dusnyeckre BeIMYNHBI 2 1 nommoreka O
https://m.edsoo0.ru/7f416194
bu6mmoreka IIOK
1.3 EcTecTBeHHOHAYYHBIA METOT TTO3HAHUS 2 1 1
https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3zgea 2. IlepBoHayasibHbIe CBe/ICHHS O CTPOEHUHU BelleCTBA
bubmoreka [IOK
2.1 CtpoeHue BelecTBa 1
TPOCHHE BELIECTS https://m.edsoo0.ru/7f416194
29 JIBH>KeHHE U B3aUMOJEHCTBUE YACTHI] ) 1 bubnuotexa HOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEILleCTBa 2 nonnoreka O
https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pasnea 3. /IBukeHUe U B3aUMO/IeiiCTBHE TeJl
bubmorexa IIOK
3.1 MexaHunueckoe IBUKEHHE 3 1
https://m.edsoo0.ru/7f416194
3.2 Wuepuus, macca, I0THOCTb 4 1 bubmmorexa LIOK
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https://m.edsoo.ru/7f416194
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https://m.edso0.ru/7f416194

bubmmorexa LIOK

3.3 Cuna. Bunpl cun 14 2
https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHue TBE pAbIX TeJl, ;KUAKOCTeH U ra3oB
41 Haenenue. [lepegaua naBineHus TBEPIALIMU 3 bubnuoreka LIOK
' TellaMU, KUJAKOCTSIMH M ra3zaMH https://m.edsoo.ru/7f416194
4.2 JlaBneHue XUIKOCTU 5 bubmnorexa LOK
https://m.edsoo0.ru/7f416194
bub6moreka [IOK
43 ATMoC(epHOe AaBiCHHe 0 https://m.eds00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuotexa HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nen S. Padora m MomiHOCTb. JHeprus
5.1 PaGota u mommHoCTh 3 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
bubmmoreka IIOK
2 IT 1
> POCTHE MEXAHHSMH > https://m.edsoo0.ru/7f416194
5.3 MexaHuueckasi SHEepTus 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KVIACC

KoumnyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieJioB M TeM undposbie
Ne ni/m P Kontponbnsbie | IlpakTnyeckue (usepp )
NPOr paMMblI Bceero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
Paznea 1. TensioBble siBJie HUSI
bubmmorexa LIOK
1.1 i 7
CTpocHHe 1 cBOHCTBA BeleCTBa https://m.edsoo.ru/7f4181ce
bubmoreka [IOK
1.2 T 21 1
STUIOBHIE NPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. DnexkTpryecKkre U MATHUTHBIE SIBJIEHUSA
51 OneKTpuYecKue 3apspl. 3apsHKEHHBIE TENa 7 1 bubnuorexa HOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSHHBIN JCKTPHUSCKHI TOK 20 1 7 bubmmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 15 bubmorexa TIOK
https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
2.4 C) 4
JICKTPOMATHHTHAN HHAYKII https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

KoumnyecTBo yacos JJIeKTPOHHBIE
HanmeHoBaHue pa3ie/ioB H TeM nudgpoBbie
Ne ni/m P Kontponbnsbie | IlpakTnyeckue (usepp )
Mpor paMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypebl
Pazneq 1. MexaHuyeckue siBJeHUSsI
11 MexaHu4ecKoe IBUKEHHUE U CITIOCOOBI €ro 10 1 bubmmoreka LIOK
' OINMKCaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsaumogetictre Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHECHHUS 10 3 nomorexa [10
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pazgeq 2. Mexanndeckue KoJieO0aHUS ¥ BOJIHbBI
bu6 OK
2.1 MexaHn4deckue KojeOanus 7 3 nosmotexa Il
https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 MeXxaHUYEeCKHE BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. Dj1ieKTPOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMAarHUTHOE TIOJIE U 6 2 bubnmoreka [IOK
' JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3znen 4. CBeTOBBIE SIBJIEHU S
4.1 3aKOHBI paclpOCTPAaHEHUSI CBETA 6 2 bubnuorexa [JOK
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4.2 JIMH3BI U ONITHYECKHE TPUOOPHI 6 3 bubmorera T[IOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenne 6emoro cBera B CIIEKTP 3 2 Bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazgen S. KBanTOBbBIC SIBJICHUS
bub6mmorexa LIOK
5.1 Hcnyckanue 1 NOrjaomeHe CBeTa arToMOM 4 1 httos //m.edsoo. ru/7f41ada6
bu6moreka LIOK
52 (Tpoetiie aTOMHOTO s/pa 0 L https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. 7 1
>3 HAnepbie peaii https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nean 6. IloBTopuTe1bHO-00001IIAI0IM I MOAYJIb
6.1 [ToBrOpenue u 06001IeHNE CONEPIKAHUS 9 2 bubmmoreka [IOK
' Kypca Gpusuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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