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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOrO 0OIIEro o0Opa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHHM M TpeOOBaHWW K PE3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MpPOTpaMMbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM peaepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanue mporpamMmbl 10 (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYyYarolUXCsi M OpraHu3aldio H3Y4YEHUs
¢u3MKK Ha NEATEeIBPHOCTHOW OcHOBEe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpenmera B peanusanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yueHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHUsI.

[IporpamMma no ¢usmnke ycTaHaBIMBaET paclpeesieHne yueOHOro MmaTepuaia
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIEA0BATEILHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJEPKAHHS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUA METOJUYECKOU
MTOMOILY YYUTEIIO B CO3/IaHUH paboyell MpOrpaMMbl IO YYEOHOMY IIPEIMETY.

®dusuka sBIsSIETCS CUCTEMOOOPa3yIOIIUM JJIsl €CTECTBEHHOHAYYHbBIX YYEOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U ABJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKkoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHpa, MPENOCTABISIET HauOosee sICHbIE
oOpasipl MPUMEHEHUs] HAyYHOr0 METOJia MO3HaHUsl, TO €CTh Crocoda MoJyYeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.



Opnna W3 TIaBHBIX 3a/1ad (PU3MUecKoro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHHsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM T'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne @usnku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJaJCHHUE
CIIEYIOIMMHA KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHATH SBIICHUS;

e OIICHUBATH ¥ MOHUMATh OCOOCHHOCTH HAyYHOTO HUCCIIEOBAHUS;

e UWHTCPIPETHPOBATH  JIaHHBIE W  HKCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl TOJIYYEeHHS BBIBOJIOB.

Ilenmn w3ydeHus (U3WMKA HA YPOBHE OCHOBHOTO 0OmIEro 0Opa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mnpenMera «®Duszuka» B
oOpa3oBarenbHbIX opraHuzamusx Poccuiickoit ®Dexpepaiuu, peamu3yOIUx
OCHOBHBIE  00111€00pa30BaTENbHbIE IPOrPaMMBbl, YTBEPKIAEHHOM pElICHUEM
Konnernn MunucrepcrBa npocsemienust Poccuiickoin @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyyenust Gpu3nKu:

e TpHOOpEeTEeHHE HHTEpeca W CTpeMJeHUS OOydJalomuXcsi K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ TTO3HAHUS U (POpMUpOBaHUE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yYCHHsI OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

o (opMupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
poheCCUOHAIBHON JIeSITEILHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JanbHENIeMy 00y4eHHUI0 B 9TOM HaIIPABJICHHH.

JlocTkeHne 3TUX IIesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

e TpHOOpEeTEeHWE 3HAHWH O JHUCKPETHOM CTPOCHHU  BEIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

e TMpuOOpEeTEHNE YMEHHM OMHUCHIBATH U OOBACHITH (PU3NUYECKHUE SBIICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA,

e OCBOCHME METOJIOB pELICHUs MNPOCTEHMIIMX pPACYETHBIX 3a7a4 C
UCTIOJIb30BaHUEM buznyecKkux MOJIETIEH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;



e pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIE SIBJICHUS W BBITIOIHITH OIBITHI,
nabopaTopHble paOOTBI M AKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB pabOTHI ¢ MH(pOpMaLUEH (PUINYECKOTO colepKaHus,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKHU, aHATHU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO cO cepamu MPoPEeCcCHOHATBHOMN EATeTbHOCTH, CBI3aHHBIMU
¢ uU3UKON, M COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro
obOpazoBaHus oTBOAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiaacce — 68 yaco (2 yaca B Henemo), B 9 kimacce — 102 ygaca (3 yaca B HeZEIIO).

[IpennaraemMselii B mporpaMMe 1o (pusmuke nepeueHsb JabopaTopHbIX paboT U
ONBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JIEJIAeT BIOOpP MPOBEACHUS
7a00paTOPHBIX PabOT W OMNBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEU
o0y4Jaronuxcsi, CucKa HKCIEPUMEHTATBHBIX 3a/JIaHHM, MpeIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOr'0 3K3aMeHa 1o (U3HKe.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka o mnpupoze. SAsmenHus npuponsl. Dusznyeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYUHBL. M3MmepeHune Quanyueckux BelWyuH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka u gpyrue eCTECTBEHHbIE HAyKH H3y4aloT TIPUPOY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAaHUSA: HAOIIOJIEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE TUIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaemoro sBiaeHus. Onucanue GU3NIEeCKUX SBICHHUHA ¢ IIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, JJIEKTPUUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®usunyeckue NpuOOPHI U MPOLEeypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnvie pabomot u onvimot.
1. OmnpeneneHue LEHbI ACJICHUS MIKaIbl U3MEPUTEIHHOTO IpUbdopa.
2. H3mepeHue pacCTOsHUM.
3. H3mepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.
4. OnpezneneHue pa3sMepoB MaJbIX Tell.
5. M3mepenue Temieparypbl NpH MOMOIIHM >KUAKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBenaeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JATbHOCTh MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

Pa3nen 2. [lepBoHayaibHble CBeIEeHUS O CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>keHnre dacTul BemlecTBa. CBs3b CKOPOCTH JBUXKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue yacTuil
BEILIECTBA: MIPUTSHKEHHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX UM WX aTOMHOMOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO IBUKECHHUSI.

2. HaGmonenue muddysun.



3. HaGmronenme ~ siBjIeHWI,  OOBSACHSIOMUXCS ~ TPUTSDKCHHEM WA
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOAOM pSAOB (C  HCIOJIb30BAHUEM

dboTorpaduii).
2. OnbIThI IO HAOIIOAEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBu:keHune u B3auMoielicTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUXKEHHE.
Cxopoctb. CpellHssi CKOPOCTh NP HEPABHOMEPHOM ABWKEHHMH. Pacuér mytu u
BPEMEHM JIBUKECHUS.
SBneHne uHEpUMHM. 3aKOH HMHEPLUUH. B3amMoaencTBHE Tell Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BellecTBa.
Cunta Kak xapakTepuUCTHKa B3auMoAeHcTBHS Ten. Cuia yrnpyrocTd U 3aKOH
I'yka. M3mepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS U CHUJIA
TskecTH. Crita TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenune
CWJI, HAIPABJIEHHBIX IO OJHOM IpsMoM. PaBHonencTByromas cui. Cujia TpeHUS.
TpeHue CKOJIbKEHHS U TPEHUE MTOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGnroneHne MeXaHWYeCKOro IBMXKCHHUS Tea.
2. H3mepeHune CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUSL.
3. HaGmronenue siBleHUs] HHEPLIUU.
4. HabGnroneHue u3MeHeHUsI CKOPOCTU ITPU B3aUMOJICUCTBUU TeJl.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TETL.
6. Cl0KEHHUE CUJI, HAIPABJIEHHBIX IO OJHOMN MPSIMOM.
Jlabopamopnwvie pabomot u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeHEN CKOPOCTH CKOIBKEHHS OpycKa WUIU IIapuKa 1o
HAKJIOHHOU TUTIOCKOCTH.
Ornpenenenue WIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (maedopmariv)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. [laBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHbBIIICHUS U YBEIUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHuUs
TBEPABIMU TEJIaMH, KUIKOCTAMU M Tazamu. 3akoH [lackansa. [lHeBMaTmueckue
MalIHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtatuueckuit
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u atrmochepHoe namienue. [IpuuuHBI CyliecTBOBaHUs
Bo3AymHOM oOojouku 3emun. OnbiT Toppuuemnu. M3mepeHue atmocdhepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
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3aBUCUMOCTb JIABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

Coobmaronuyecs cocysl.

I'mppaBimueckuii pecc.

[IposiBineHue neicTBUA aTMOCPEPHOTO AABJICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00bEMA MOTPYKEHHON YacTh
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BHITECHEHHOU KUIKOCTH.
YcnoBue maBaHus TeN: IUIABAHUE WIM MOTPY/KEHUE TET B 3aBUCUMOCTHU
OT COOTHOUIIEHUS IUIOTHOCTEN TeENA U )KUIAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa OTPY>KEHHOH B
JKUJIKOCTh YaCTH Tea.

OnpenesneHue  BBITAJIKUBAIOIIEH  CHJbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAIIKABAIOIIEH CHIIBI, IEMCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B dKUJIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJa U OT MJIOTHOCTH KUIAKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYHpPOBAHUE JIOJKU U
OIIpELEIIEHUE €€ IPY30IOABEMHOCTH.

Paznen 5. PaGoTra 1 MOIIIHOCTH. DHEPrus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocTeie MexaHU3MBI: phIUar, OJOK, HaKJIOHHas ILJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. I[IpumeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe nmpaBuno» mexanuku. KIT/I mpocTteix MexaHu3moB. [IpocTbie MexaHU3MBbl
B OBITY U TEXHUKE.
Mexannueckass oHeprusa. KuHernueckas W TNOTEHIMAJIbHAs DHEPIUS.
[IpeBparieHre 0THOro BUa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl IpOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomot u onvimot.
1. Omnpenenenve pabOTHI CHIIBI TPEHUSI IPU PAaBHOMEPHOM JBM)KCHHUU Tella
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycioBHAM paBHOBECHS pblyara.
N3amepenne KT/ HakIOHHOM MIIOCKOCTH.

4. M3yuyeHne 3aK0Ha COXPAHECHHS] MEXAHUYECKON YHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU H
TBEPABIX TEJI HA OCHOBE TOJIOKEHUHW MOJEKYJIAPHO-KMHETUYECKOW TEOPUHU.
CmaumnBaHKe U KalmWUISIpHBIE SIBJICHHS. TernoBoe paclliupeHUe U CKAaTHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTtpeHHsst sHeprus. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeaaya u copepiieHue padotsl. Bubl Termonepeaaun: TemIONPOBOHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonuyectBo TemnoTel. YenpHas TEMJIOEMKOCTh BeIIeCTBA. TermiIooOMeH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TemioBoro Oamnanca. IlnaBneHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenwue. YnenbHas Ttemniora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JTABJICHUS.

BrnaxxnocTts BO31yXa.

DHeprus TormuBa. Y ieJibHas TEIUIOTa CTOPaHMUSL.

[Tpunuunel padotel TemnoBbix ABuratened KIIJ[ TemmoBoro asuratesns.
TeruioBble IBUTATENN U 3aIUTa OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MTPOIIECCaX.

Hemoncmpayuu.
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Ha6nronenne 6poyHOBCKOTO ABUKCHHSL.

Ha6mronenue nuddysun.

HaGmoienue siBieHN cCMauynBaHUs M KalTWJUIIPHBIX SIBIICHHA.
HabGroieHue TerioBoro paciipeHust Tel.

M3MeHeHne NaBjieHUs ra3a Mpu M3MEHEHWH 00hEMa M HArPeBAHHU HIIHU
OXJIQXKICHU Y.

[TpaBuita u3MEpeHHs TEMITEPaTyphI.

Buner Tenmonepenayn.

OxJaxk/1eHre MpU COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHuu padOThl BHEITHUMH CHIIAMH.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMUHBIX BEIICCTB.

. HabmnroieHue kuneHus.

. HaGimroieHue mocTossHCTBA TEeMITepaTyphl IPH TIaBJICHHH.
13.

Moienu TENJIOBBIX JABUTATEICH.

Jlabopamopnvie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O OOHAPYKEHUIO IEUCTBUSI CHUIT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnbITHI IO BEIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJTK caxapa.
OnbITel 110 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUsS T'a30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHNS BO3ayXa B 0aJUIOHE IIPHUIIA.

OnbITEI, NEMOHCTPUPYIOIIME 3aBUCHMOCTH JABICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sbl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmoneHne wu3MeHEHUsT BHYTPEHHEH OJHEpruu Tena B pe3yjbTare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJIeHUS TEIIOOOMEHA MPU CMEIIUBAHUHM XOJIOIHON U
ropst4er BOJIBL.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJOM  IHpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue nponecca uCapeHusl.

OrnpeneneHrne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Ornpenenenue yieabHON TEMIOTHI IJIaBIECHUS JIbJA.

Pazgen 7. DiiekTpryeckne 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Teia. JlBa poaa 3JeKTpUUYECKHX 3apsaoB. B3aumoneilicTBue
3apspKeHHbIX  Ted. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJTMYUHBI 3apsAJI0OB U PACCTOSIHUS MEXKIY TE€JIaMM).



Onextpuyeckoe nosie. Hanpsok€HHOCTh anekTpudeckoro mnoss. [lpuHimn
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUAJIEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnkyn mMOCTOSIHHOTO ToKa. JIeMCTBUSL 3JIEKTPUYECKOTrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DJEKTPUUECKOE  HANPSHKCHUE.
ComnpoTuBiieHHE TPOBOJIHUKA. YJIETbHOE CONPOTUBICHUE BellecTBa. 3akoH Oma
IS ydacTka nenu. [locimenoBarenpbHoe U apayieIbHOE COSTMHEHNUE MPOBOIHUKOB.

PaGota u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUEe 1EeNu U MOTPEOUTENIN dIEKTpUIecKoi sueprun B 0biTy. KopoTkoe
3aMbIKAHUE.

[ToctostHHBIE MarHuThl. B3anuMoaercTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE
none. MarautHoe mone 3eMIM W €ro 3HauYeHue Uil KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1MOJI€ ANEKTPUUECKOTo TOKA. [[puMeHeHre 31eKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEb
MIOCTOSIHHOTO  TOKAa. VICIOnb30BaHWE  BJEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABneHne 3MeKTpOMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIIEKTpOreHepaTop. CnocoObt MOJTy4YECHUS AIEKTPUIECKOU DHEPIUHU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

emoncmpayuu.

DIIeKTpU3aLHUS TEIL.
JIBa pona aIEKTPUUECKUX 3apSA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEJL
Y CTpONCTBO U IEVCTBUE ANEKTPOCKOIA.
DNEeKTpOCTaTUUECKass UHIYKIIHSI.
3aKOH COXPaHEHMS JIEKTPUUECKHUX 3aPsJIOB.
[IpOBOIHUKY U TUDIICKTPUKH.
MoaennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO ITOJIS.
M cToOYHMKM MOCTOSTHHOTO TOKA.
JIeCTBHS AIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIM pa3psn.
. I3MmepeHune Cuitbl TOKa aMIepMeTpOM.
. I3MepeHune 31eKTpUIeCKOro HapsKeHUs: BOJIbTMETPOM.
. Peocrart u MarasuH cOnmpOTUBIIEHUN.

W 0 N VA WN R
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumonenicTBre TOCTOSIHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/eJIeHUS TTOJIIOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MTOJICH MOCTOSSHHBIX MAarHUTOB.
OnsIT IpcTena.

MarHuTtHoe 1oJie TokKa. DJIEeKTPOMarHur.

JleficTBHE MarHUTHOTO TI0JISI HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA.

UccnenoBanue aBiaeHUs 3JIEKTPOMAarHUTHOW MHTYKIIUU.

OnbiThl Papajes.

3aBUCUMOCTh HANpaBJCHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHUS.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJJIEKTPU3alMU Tel HHAYKIMEH U IpU
CONPUKOCHOBEHHH.

HccnenoBanue JNEWCTBHS IEKTPUYECKOTO IIOJII HA IPOBOJHUKUA U
JTUDJIEKTPUKU.

CoOopka u mpoBepKa pabOThI JIEKTPUUECKOH IEMH TOCTOSIHHOTO TOKa.
W3mepenne u peryJampoBaHUe CHIIbI TOKA.

N3mepenne u perynnpoBaHue HAPSKEHMUSL.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO 4YE€pE3 pPE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEYEHUs U MaTepHaIIa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUM IPU  OCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NApaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI JIEKTPUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTA  JIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pe3ucrope.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JaMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarensi.

HccenenoBaHre MarHUTHOTO B3aUMO/IEMCTBUS IOCTOSIHHBIX MarHUTOB.
M3yyeHrne MarHUTHOrO IOJSl  IOCTOSHHBIX ~ MarHuTOB IPH  HX
O00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanue nencTBUs AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. OnBITEL, JIE€MOHCTPUPYIOILIKME 3aBHUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTyLIKN C TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KATYIIIKE.

18. I3ydyeHue nercTBrsi MArHUTHOTO MOJIL HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue paboThl 3JIEKTPOABUTaTEIS.

20. M3mepenne KII/] amekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO MCCIIEIOBAHUIO SIBJIICHUS DSJIEKTPOMAarHUTHOW WHIYKIIMH:
MCCIIEIOBAHUE U3MEHEHNI 3HAYCHHNSI M HAPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanunueckue siBJICHHUA.

Mexanuueckoe aBwkeHue. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBWKEHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
newxeHue. HepaBHoMepHOe npsiMmonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBikeHue. CB0oOO/HOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE NBMXEHHE MO OKpY>KHOCTH. llepron m wacrora oOpalueHus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Hetorona. Broponi 3akoH Herotona. Tpertnit 3akoH HproToHa.
[IpyHIMI CynIEpIIO3ULIMU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuma TpeHMsI: CHla TPEHUS CKOJIBKEHUS, CUJIa
TPEHUs II0KOs, IPYTUE BUIbI TPEHMUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwkenue rutaHer Bokpyr Comnpa. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChI0 BpamleHusi. MoOMeHT cuibl. L{eHTp TshxecTu.

Nmnynec Tena. M3menenne mMmynbca. UMmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE NBUKEHHUE.

Mexanuueckass pabota W MOUIHOCTb. PaboTa cui TSKECTH, YNPYTrOCTH,
TpeHus. CBsa3b s3Hepruu u padotsl. [loTeHnnanbHast SHEPrUs Tena, MOAHATOro Hajl
IIOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas SHeprus CKaTou npykuHbl. Knunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOro JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCUY€Ta.



o v bk~ ow

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

CpaBHeHUE TyTel W TPACKTOPHUIl JBHXKEHUS OJIHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MTPSAMOJIMHEUHOTO ABUKCHHS.
HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue nBrkeHHsI TeJa 1Mo OKPY>KHOCTH.

Ha6nronenne MexaHM4YeCKHX SIBJICHUH, TPOUCXOISIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JIBUKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Te€jla U JACHCTBYIOIIEH HAa HEro
CUJIBI.

HabGnronenue paBeHcTBa CUJl ITPU B3aUMOCHCTBUU TEI.

HN3meHneHne Beca Tena mpu yCKOPEHHOM JBUKCHUM.

[Iepenaya umirysbca 1py B3aUMOICMCTBUU TEIL

[IpeobpazoBanus SHEPTUU MPU B3aUMOJICHCTBUU TET.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca MPHU a0COJIIOTHO YIPYTOM B3aUMOICHCTBUH.
HaOlnronenune peakTUBHOTO JBUKEHUS.

CoxpaHeHne MeXaHU4YeCKOM SHEPTUH TTPU CBOOOTHOM TMaJICHUH.
CoxpaHeHre MEXaHNYECKOW SHEPTUH MPH IBUKECHUU TEJa MO AEUCTBUEM

IIPYKVHBI.

Jlabopamopnvie padbomot u onvimol.

1.

KoHcTpynpoBanue TpakTa JJjisi pa3roHa W JalbHEHIIEro paBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OnpenencHue CpeIHEH CKOPOCTH CKOJBXKEHHS OpycKa WM JIBM)KCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

OnpenencHue yCKOpeHMsI Tejda TP PaBHOYCKOPEHHOM JIBHIKEHUU TI0
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHU NPH PAaBHOYCKOPECHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIIM TPH PABHOYCKOPEHHOM JBIDKCHHH 03
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psI HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHSI.

Omnpenenenune KECTKOCTH NPY>KUHBI.

Omnpenenenre pabOTHI CUITBI TPSHUS TTPU PABHOMEPHOM JIBFDKCHHH TeJja 110
TOPU30HTAJIBLHOM MTOBEPXHOCTH.



10. Ompeneniearie  pabOTBI  CHUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexannyeckue KoJae0aHUA U BOJTHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUMN: MEPUOI,
4acToTa, aMIUINTyJa. MaremaTHu4ecKui U NPYKUHHBIM MasTHUKH. lIpeBpamenue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatonue — koneOanus.  BwiHYXaeHHBbIe — KoneOanuws.  Pe3onamnc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE WU
MONEPEYHbIE  BOJHBL. J[IMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHCHHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue xoneGaHuil Ten moj JEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOAHUI U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIETIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomot u onvimot.

1. OmpeneneHue YacTOThl MW Tepuojia KoJieOaHUM  MaTEeMaTUYECKOIo
MasITHUKA.

2. Ompepenenuie 4aCTOTHI U IEPUOJIA KOJIEOAHUN IPYKUHHOTO MAsITHHUKA.

I L

3. HccnenoBaHue 3aBUCMMOCTH IIEpHUOa KOJeOaHUM OABEIIEHHOIO K HUTH
rpy3a OT IJUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUHN NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTHU INEpUOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpys3a.
6. OmbITBl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojia  KosueOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO TaICHUsI.
Pa3nea 10. DinekTpoMarHuTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »neKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.



OnexkTpomaruuTHas npupoaa cera. CkopocTe cBeTa. BomHOBBIE cBOCTBa
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomot u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounuku ~— ceera.  IlpsAmosHErHOe
pacrnpoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [1nockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcmonp30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xop nydeit B mun3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1aTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B chnekTp. Omnbitel HbtoroHa. CroxxeHue
CIIEKTPaJIbHBIX I[BETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpsiMonMHEHOE PacIpPOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tomy4yenue n300paxeHut B IMI0OCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue caera.

OnTH4ecKnii CBETOBO/I.

Xox myuel B coOuparoiei JIH3e.

XO0J1 Tydeil B paCCEUBAIONIEH JIMH3E.

[Tomy4yenue n3o0paxeHut ¢ MOMOIIBIO JIMH3.

[Tpuniun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Moxenp rinasza.

11. Paznoxenue 6emoro cBeTa B CIIEKTP.

12. [Tonydenue 6e510ro CBETA MPU CIOKEHUU CBETA Pa3HbBIX 1IBETOB.

Jlabopamopnvie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTU yTila OTPA)KEHHSI CBETOBOIO Jydya OT yTJia
NaJICHUSL.

2. M3yuenwne xapakTepuCTUK U300paKEHHSI IPEAMETA B TUIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yTJla IPEIIOMIIEHUS] CBETOBOTO Jiyda OT yria
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

W X N kAW E



4. Tlomydenune n300pakeHMIi C MOMOIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI COOUparoNIeit
JIMH3BI.

6. OnBITHI 110 Pa3JI0KEHUIO OEJI0ro CBETa B CHEKTP.

7. ONBITHI MO BOCHPHUATUIO LBETA MPEIMETOB MPHU UX HAOIIOJACHUH YEpPE3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanroBble iBJIeHNA.

Omneitel Pesepdopna u mmanerapHas mojaenb aroma. Moaens atoma bopa.
Hcenyckanne u nornomenue ceera atoMoM. KBaHTsl. JIMHENYaThIE CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta- 1 raMma-usnydyeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wMogmens aromHoro sapa. HWM3oromsl. PagmoaxtrnBHBIE
npespaiienus. [lepuoa nmoiaypacnazga aTOMHBIX sIIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apSAIOBOTO M MAacCOBOI'O YHCEIL.
OHeprus CBSA3M aTOMHBIX saep. CBA3bp Macchl W dHepruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3]I.

SAnepHas sHepreTuka. JeWCTBUS paAUMOAKTUBHBIX HW3JyYEHHWW Ha YKUBBIE
OpPTraHHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4EHHUs U TOTJIOLICHMSL.

2. CHexkTpsl pa3IU4HbIX I'a30B.

3. CnekTtp BOgOpO/A.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pa0ota cuéTunka HOHU3UPYIOIIUX U3ITYyYECHUH.

6. Perucrpanus uznydyeHus NpupoAHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie pabomot u onvimot.

1. HalnrogeHue CIUTONIHBIX U JINHEWYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HPHEPTUU YACTHULBI 0 TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. M3MmepeHue paguoakTUBHOTO (OHA.

IHoBTOpPHUTEJIHbHO-0000 A0 IIMIA MOAYJIb.

[ToBTOpUTENBHO-00001IAIOINN MOIYJIb MTPEAHA3HAUEH AJI CUCTEeMaTH3allH
1 000011IEHNS TPEIMETHOIO COJIEPKaHUS U ONbITA IESITEIbBHOCTH, TPUOOPETEHHOTO
Opy M3YYEHHHM BCEro Kypca (PU3MKH, a TakkKe s MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY Mo (GU3HKe NJisi 00ydarolMXcs, BBIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Ipu u3y4eHUM AAHHOTO MOJYJIA PEATU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  pEe3ylbTaToOB  00yuyeHus, (QopMHUpyeTCs
€CTECTBEHHOHAy4YHass IPaMOTHOCTb: OCBOEHUE HAYUHBIX METOJOB HCCIEIOBaHUS



SBJICHUM TIPUPOILI M TEXHUKU, OBIAJCHUE YMEHUSMH OOBACHITH (HU3UUYCCKUE
SABJICHMS, TIPUMEHSs TIOJyYeHHbIE 3HAHUSA, pelaTh 3a7adyd, B TOM YHCIIE
KaueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.
[IpuHIUNIUATBLHO ACATENBHOCTHBIN XapakTep JAHHOTO pasjieiia peain3yeTcs
3a CYET TOTO, YTO OOYJAFOIIIMECS BBITIOJIHSIOT 33/IaHUS, B KOTOPBIX UM MPEIIaraeTcs:
HAa OCHOBE TOJIYYCHHBIX 3HAHUI pacrno3HaBaTb M HAYYHO OOBSICHATH
(du3nuecKkue IBJICHUS B OKPY KaloIlel MPUPOJIe U MOBCEIHEBHON KU3HH,
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NYECKUX SIBJICHUHN, B TOM
YyuCye AJisl HPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HambOOJEe BaXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTU, HATPUMEP, MPAKTUUYECKOT0 UCIIOIb30BAHUS PA3JIMUYHBIX HCTOUHUKOB
SHEPrUU HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTHH.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HANPABICHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEJAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB.

B pesynbrare uzydeHus (Gu3NKU HA ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs

y oOyuaromierocss OyayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) IATPHOTHYECKOTO BOCTIMTAHMSI:

- IPOSIBJICHUE UHTEpPECca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIICHHUE K TOCTIKEHHSIM POCCUICKUX YIEHBIX-(DU3HUKOB,

2) rpa’kAaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHSI:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM TOCTIKCHHM
(duzukwy;

- OCO3HAaHHE BAXKHOCTH MOPAIBHO-ITUYECKUX TMPUHIIUIIOB B JIESITEIBHOCTU
Y4EHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHUSA:

- BOCTPUSITHE ICTETHUUECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 TTO3HAHMS:

- OCO3HAaHHE IIEHHOCTH (U3UYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTMM, BAXKHEUILEH COCTABISAIOLIEN
KYJBTYPHI;

- pa3BHTHE HAy4YHOH I0OO03HATENBHOCTH, WHTEpPEeca K HCCIEI0BATEIbCKOM
JIESITENIbHOCTH;

5) popmupoBaHusi KyJIbTYPbI 310POBbSI 1 SMOLUMOHAIBHOIO 0J1ArONOJIYYHSA:
- OCO3HaHUE LEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHpE, BaXXHOCTH TPaBUI OE30MacHOrO TOBEACHUS Ha
TPaHCIIOPTE, HA JOpPOTrax, C JIEKTPUYECKHUM U TEIUIOBBIM OOOpPYIOBaHUEM B
JIOMAIITHAX YCITOBUSX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PeICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOTO e MpaBa y JPYroro 4eJoBeKa;

6) TPYA0BOI0 BOCIIMTAHMSI:

- aKTUBHOE y4YacTHe B pEIICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNpHON OpraHW3alMK, TOpOJa, Kpas) TEXHOJOTUYECKOW U



COLIMAJIbHOM HAMpPaBIECHHOCTH, TPEOYIOIUX B TOM YHCTIE U (PU3NUECKUX 3HAHUM;

e - MHTEpEC K MPAaKTUYECKOMY U3yUeHUI0 podeccuil, CBI3aHHBIX C (PUBUKOIA;

e 7)IKOJOrHYeCKOr0 BOCIIUTAHMS:

e - OpPHEHTALUsA HA NpPUMEHEHUE (PU3NYECKUX 3HAHMUU U1 pELICHUs 3ajad B
00JIaCTH OKPY’)KAIOIIEH Cpenabl, IJIAaHUPOBAHMS IOCTYNIKOB W OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

e - OCO3HaHHME IIOOATBHOTO XapakTepa SKOJIOTMYECKHUX MpoOJeM U MyTel ux

pelieHus;
e 8) amanTanmuu K HM3MEHSAIIMMCH YCJOBHSM COLHUAIBHON W NPHPOTHON
cpeabl:
e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U

MPOEKTOB (PU3MUECKON HAMpPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM
ApYyTHuX,

e - TIOBBIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH YeEpe3 IPaKTUYECKYIO
JEeSTENIbHOCTb;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
buzukwy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OLEHKAa CBOMX JEHUCTBHHA C Y4YETOM BIIMSIHUS Ha OKpPYXAlOLIyK Cpeny,
BO3MO’KHBIX ITI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATHBI
B pe3ynbrare ocBoeHUs pOrpaMMBbl 1O (PU3KKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT cGOpPMHUPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEIbHbBIC YHUBEPCATbHbBIC YUeOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIC ~ YHUBEpPCAIbHBIC  y4eOHBIC  JIEHCTBHUS, PETYJISITHBHBIC
YHUBEpCaJIbHbIC YICOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIe JeiiCTBHS
ba3oBble JjornyecKkue 1eMCTBUA:
e BBUBIATH W XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIICHUIA);
e yCTaHABIWBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHEHUSI,



BBISIBIISITh 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B pAaCCMaTPUBAEMbIX (pakTax,
JAHHBIX U HAOJIOJACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3U TMPU HM3YYCHHH (DU3NISCKUX
SIBJICHUI U IPOLIECCOB, J€NATh BHIBOBI C CIIOIb30BAHUEM JAETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUN, BBIJBUTaTh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENBLHO BHIOUPATH CIIOCO0 perieHus yaeOHOM Pu3nyeckon 3a1auu
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHsA, BBIOOp Hambosee
MNOJXOJSIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBarejbCKue A1eiCTBUA.

HCIIOJI30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIeAOoBaHUE (U3UUECKOrO
SIBJICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTb HMH(pOpPMAIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYJIMPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

POTHO3MPOBATh  BO3MOXXHOE JajbHeWllee pa3BUTHE (DUINYECKUX
MIPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI TPU MOUCKE U
orOope WHGPOPMAIMM WJIM JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTHUMANIbHYIO (opMy MpeacTaBICHUS
uHQopMaIMl W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHuKaTHBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHSA:

B XOJ€ OOCYXIEHUsI y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WU, HAllCJICHHbIE HA pELIECHUE 3aJaud U TMOJAepKaHHe
OaroxeIaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Janora, oOHapyXKMBaTh pa3IMYMe U CXOACTBO MO3UIIHIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;



nyOIMYHO MPEACTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NUECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW N MHAUBUAYaIbHOM
paboTHI IPU PEIICHUN KOHKPETHON (PU3UUECKON MPOOIIEMBIL;

IPUHUMATD L€ COBMECTHOW JIE€ATEIbHOCTH, OPTraHU30BBIBATh JCUCTBUSA
no €€ J[OCTI)KEHHUIO: paclpelessiTb poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JTFOACH;
BBITOJIHATh CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIIPaBJICHUIO U KOOPIUHUPYS CBOM AEUCTBUS C IPYTUMH YJICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPHUTEPUSIM,
CaMOCTOSITENILHO C(hOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIE YHHBepPCcAaJbHbIE YieOHbIEe 1eiCTBUSA
Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUMN
(MHIMBUAYaIbHOE, MPHUHATHE pEUIeHUS B TpPYIIE, NPUHATHE PEIICHUN
TPYIIIOiA);

CaMOCTOATENIBHO COCTABJISITh AITOPUTM PElIeHHs (PU3UUYECKON 3aa4u WU
IUTAHAa MCCIICOBAHUSA C YYETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAIBLHbBINA MHTE/JIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U MIPEJIaraTh IIaH €€ N3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTHUKEHHUS) PE3YJbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJTHEHUS
(U3MYECKOro HMCCIEOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIIOBUSM;

CTaBUTH CeOsl HA MECTO JPYTroro YejaoBeKa B XO/€ CIopa UiIu TUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYToro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



HPEJMETHBIE PE3YJIbTATBI
K xoniy oOyuenust B 7 kjiacce mpeIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

UCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHME W  XHMHYCCKHE  SIBJICHHS,
HAOIOICHUE, JKCIICPUMEHT, MOJEb, THUIIOTE3a, CAMHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEITHOE ), TPACKTOPHUS, PABHOJEHUCTBYIONIAS CHUIIA,
nedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTh, COOOIIAFOIITHECS
COCYAbL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE IBMKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEPHOE  JBH)KCHUE, HEPAaBHOMEPHOE  JBWKEHHUE, HWHEPLUS,
B3aUMOJICUCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHUs], TIepeaya 1aBieHUs: TBEPAbIMU TE€JIAMHU, KUJKOCTSIMU U Ta3aMH,
aTMOCc(epHOE JMaBJICHHE, IUIABaHUE TEJ, MPEBPAIICHUS MEXaHUYECKON
HHEPTUHU) MO OIMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4Yucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTAMH B KMBOM U HEXKUBOU
MPUPOJIC, NCUCTBUE CUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (PU3UUYECKUE SIBIICHUS, UCIOIB3YS
busndeckue BeIMInHbI (Macca, 00bEM, TIIIOTHOCTH BEIIECTBA, BpEMS, MMyTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela,
cujia TpeHusl, faBjaeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuja, MEXaHW4eckas padoTa, MOUIHOCTh, IJIEUO CHJIbI, MOMEHT CHJIbI,
KOA(DPUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKas U
MOTEHUHUAJIbHASL JHEPTUsl), MpPU ONUCAHUM TMPABWIBHO TPAKTOBATH
(bu3MYeCcKuil CMBICIT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TMHUIIBI
bu3nYeCcKUX BEJIWYUH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYUHY C JPYTMMHM BEJIMYMHAMU, CTPOUTH Trpaduku
W3YYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH;

XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHS CUJI (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUiIo paBHOBECHs pbiuara (010ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXAHHYECKOU



SHEpruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHChIBATh €70 MATEMAaTUUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyaluld HPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OObSICHEHUE U3 1-2
JIOTMYECKHX ILIAaroB ¢ OMOpOM Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, MCHOJB3Yysd 3aKOHBl U
dbopMyIbl, CBs3bIBaONIME (PU3UUECKHE BEIMYMHBI: HAa OCHOBE aHAlW3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBl B (OPMYJBI U HPOBOAMTH PACUEThl, HAXOAUTH CIIPAaBOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3UYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
IPEoJIoKEeHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaxOAuTh OUIMOKH B XOJ€ ONBITA, JIeJaThb BBIBOJBI IO €ro
pe3ynbTaTam;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUNA WM
(¢u3nyeCKUX CBOMCTB TeM: (HOPMYIHPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYJ0BaHMsI, 3alIUChIBaTh X011
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Telna,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM aHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOJNUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
JIpYrol C HCIOJb30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PAaBHOMEPHO ABUXKYILETOCs TEJNAa OT BPEMEHU JIBU)KEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Teja, KauyecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIM CONPUKOCHOBEHUS TEJ, CHUIIbI
YIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHUs TeJl, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUs, COOMpAaTh YCTaHOBKY U
BBIMOJIHATh M3MEpPEHUs, CJleays MNPEeAsIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKHX BEIUYMH B BHJE



MPEIOKEHHBIX TaOIUIl U TPauUKOB, AENAaTh BBIBOJBI IO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE H3MEpPEHUS (DU3NYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeMa, CHIJIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIas Ha TMOTPYKEHHOE B
KUIKOCTh  TeNO, KOAIDPUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CleAysd NPEII0KEHHON WHCTPYKIUU: TPHU BBITOJIHEHUH
U3MEPCHUI COOMpaTh SKCHEPUMEHTATBHYIO YCTAHOBKY ¥ BBIYUCIIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

COOJII0IaTh MpaBUjIa TEXHUKU O€30IaCHOCTH IIPH paboTe C J1abopaTOpPHBIM
000py/10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHI, TEPMOMETp, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX ONucaHud (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJOMPOBOJA, THIAPABIMYECKHN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUI U HEOOXO0AUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNpPUMEPHl  (HAXOIWUTh  HH(OpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUs (U3UYECKUX 3HAHUNW B TOBCEIHEBHOMN
XKU3HU 1 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3TOPOBbS U COOTIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJISATH OTOOpP HWCTOYHMKOB uH(popmaiuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOIINXCS
3HAHMM ® TYyTEM CpPaBHCHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCITIOJI30BATh MPHU BHIOJTHEHUHM yU4E€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTepHer, BiaaeTh mNpuéMaMM KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBaHusi ”HGOPMAIIUK U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX HCCIEOBAaHUN, TPU 3TOM TPAMOTHO HCIOJIB30BATh



U3YYCHHBI TOHATHMHBIA ammapat Kypca (OUM3HKH, COMNPOBOXKAATH
BBICTYIICHUE ITPE3CHTALNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpeeniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJadaMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEJBHOCTh  IPYyNIbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBA, KPUCTAININYECKUE U
amop(Hble Tela, HACBIIIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHSS SHEPIHs, TEIUIOBOM JIBUTATEIb,
AJIIEMEHTAPHBIN JIEKTPUUECKHUI 3apsijl, FIEKTPUUECKOE IMOJI€, MPOBOJTHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHE W CyKaThe, Terulomnepesaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHUE, KAIIWUIAPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlMs, IUIaBJIEHUE, KpUCTaUM3alnus (OTBEp/IEBaHUE), KHUIICHUE,
TeIulonepeaya (TerI0npPOBOHOCTb, KOHBEKIUS, U3ITyYEHHE),
NIEKTPU3ALUs TEN, B3aUMOJECHCTBHUE 3apsAJI0B, NEUCTBUS JJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aMMOJCHCTBHE MAarHWTOB, JCHCTBHE
MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHIYKIIHS)
N0 ONHCAHUID KX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHHUE HW3YYEHHBIX (U3WYECKUX SBJICHUHA B
OKpY’>KaloIlleM MHpE, B TOM YHCIEe (PU3NYECKUE SBJICHUS B IMPUPOAE:
MOBEPXHOCTHOE HATSHKEHUE U KalWULIPHBIE SABJICHHUS B MPUPOJE,
KpUCTaJulbl B mpupoje, uznydeHue CoJiHLA, 3aMep3aHue BOAOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JIEKTPUUYECKUE
SBJIEHUSI B aTMoc(depe, 3JIEeKTPUUECTBO KHUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emiid, Apei ¢ MoroCcoB, pojib MArHUTHOT'O MOJIS ISl )KU3HU Ha 3eMJIe,
NOJIIPHOE CHUSIHWE, TPU HSTOM IMEPEBOAMTH MNPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACNSTh CYHIECTBEHHbIE CBOMCTBA (IMIPU3HAKH) (PU3HUECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, yJEeJIbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHAas TelioTa NapooOpa3oBaHUs, yHAelbHas TemioTa
CropaHusi TOIUIMBA, KO3(PQPUIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCHUTEJIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUHN 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HANpPSKEHUE, COIMPOTUBJIECHUE IPOBOIHUKA,
yZIeJIbHOE COMTPOTUBIICHHE BEUIECTBA, pa00Ta U MOITHOCTh JJIEKTPUUECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICIT
UCITIOJI3yEMbBIX BEJIMYWH, 0003HAUYCHUS U SIUHUIIBI (DU3UICCKUX BEITUUMH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOLIME JAHHYIO (U3MUYECKYIO BEIMUYUHY C
JPYTUMHU BEIMYUHAMH, CTPOUTHh TpaUKd HM3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U TPOIIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOU TEOPHUH
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3UUUU MOJIed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsijaa, 3akoH OMa i yyacTKa IeMu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPU 3TOM J1aBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;
OOBSACHATh (PUBHUECKHE NPOLECCHl U CBOMCTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallul NPaKTHKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THBIE 3aJadyd B 2—3 JIEWCTBUS, MCIIOJb3Yys 3aKOHBI H
dbopmyIbl, CBs3BIBaIONINE (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIOBHS 3a/1auM 3aIlKMCBHIBaTh KPATKOE YCIJIOBUE, BBIABIATH HENOCTATOK
JMAHHBIX [JI  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI W (POPMYIIHI,
HEeoOXoauMble ISl €€ pelieHusi, MPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU TOMOIIU
bU3MYEeCKUX METOJOB, MCHOJB3Ys ONMUCAHUE HCCICNOBAHUS, BBIICIAThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJEHUS UCCIIEN0BAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMNBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(bu3MUEeCKUX CBOMCTB Tell (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYUYCHUH OT LBETAa H3Iy4arolieil (Moriomaronieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTPHU3alus Tel W B3aHUMOJEHCTBUE
ANEKTPUYECKUX 3apsS0B, B3aUMOJICMCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJl3alMsl MAarHUTHBIX TMOJIEM IIOCTOSIHHBIX MAarHuUTOB, JEHCTBUS
MAarHUTHOI'O MOJISI HA MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,



CBOMCTBA DJEKTPOJBUTATENS MOCTOSHHOTO TOKa): (QOpMYyIUpOBaThH
pOBEpsSEMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, ONUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPbL, OTHOCUTEIIBHONW BIAKHOCTH
BO3/lyXa, CHJIbBl TOKA, HANPSIKEHHUS C KCHOJb30BAHMEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3UYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTATHI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTHU OJHOU (PU3NUYECKON BEIMYUHBI OT
IpPYyroi C HUCHOJIb30BAaHUEM MPSAMBIX U3MEPEHUH  (3aBUCHMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIaJH IONEPEYHOrO
CEUYEHU U yIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANPsKEHUS Ha  MPOBOIHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEIVHEHUU
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTHU B BUJIE TaOIHI] U TpadUKOB, AeNaTh
BBIBO/IbI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE HW3MEpPEHUA (PU3UYECKUX BEJIMYMH (yIeabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUWE NPOBOAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAThb H3MEPEHHs, COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE/lysl MPEIJIOKEHHOW MHCTPYKLHUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0OIaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX ONMHUCAHUS (B TOM YHUCJE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUUECKOW DHEPIrHH, DIIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, 3JEKTPOJIBUTraTeIb MOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTEIIbHbBIC
pUOOPHI MO CXEMaM M CXEeMAaTHYHBIM PUCYHKAM (JKUKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, JBUTaTEIb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKUX Lernel c
MOCJIEA0BATEIbHBIM U MapaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



OPUBOAUTH  NpUMEpPhl  (HAaxomaWTh WHPOpMANUIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNA B TOBCEIHEBHOMN
JKU3HU I oOecrneueHrss 6€301acHOCTH MpU oOpaIleHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOIOACHUST HOPM
HKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIJIECIISATH HHPOPMALIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
JAUTEepaTypy GU3NYECKOTO COEePKaHUS, CIIPABOYHbBIE MaTEPHUAIIbl, PECYPCHI
cetu MuTepHer, BiIageTh MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (DHU3UYECKOIO
COJZIEpKaHusl, B TOM YHCIIE TyOIMYHO TMPECTABIATh PE3yIbTaThl IPOSKTHOM
WJIM UCCTIEA0BATENIbCKOM e TEbHOCTH, IPU ’TOM I'PaMOTHO MCIIOJIb30BATh
W3YYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUJICHUE TTPE3CHTAIIUCH;

IpU  BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33Jja4aMHU, CJICTUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIA BKJIAJ B
NeSATEeILHOCTD TPYIIIbI, BRHICTPABATh KOMMYHUKATUBHOE B3aHMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xonIy oOyuenus B 9 kJiacce npeMeTHbIC pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTeMa OTcY€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBWXKEHUS, AehopMarius
(ympyrasi, mjaacThuyeckasi), TpPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TIEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO TBEPIIOE TEIIO,
HEHTP TSDKECTH TBEPIIOTO Tejla, pABHOBECHE, MEXAaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, JICKTPOMATrHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS M TIOTJIONICHMs, anbda, 0eTa- U raMma-u3iIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA;

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JBWKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTHU, B3aUMOJECHCTBUE



TeJ, PEAKTUBHOE JBIDKCHHE, KOJIeOaTeIbHOE NBIKCHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJeOaHUsI), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PassioKeHHe OeNoro cBeTa B
CHEKTpP ® CJOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIICKTPa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUW B
OKpyXaromeM Mupe (B TOM 4Yucie (QU3NUeCKHe SIBICHUS B TPHPOJC:
MIPWINBHI ¥ OTJIUBEI, ABMKEHUE TIaHeT COTHEYHOM CUCTEMBI, pEaKTHBHOEC
NBIKEHUE OSKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBE€Ta Tel,
ONTHYECKHE SIBJICHUS B TPHUPOJE, OMOIOTHYECKOE IECUCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTITCHOBCKOTO M3IMy4YeHUH, €CTECTBEHHBIM
PagNOaKTUBHEIN (HOH, KOCMUYECKHE Jy4d, PAJAHMOAKTHBHOE H3ITyUCHHUE
OPUPOAHBIX MHUHEPAJIOB, JEHCTBUE PAJAMOAKTHUBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOAUTH MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (DU3UUECKUX
SIBJICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbusznueckue BENIUYUHBI (CpPEelHSsl W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIICHHe, MyTh, YyTrioBas
CKOpPOCTh, CHUJIa TPEHMS, CHUJIa YNPYrOCTH, CHUJA TKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJCHUS, BEC Teja, HUMIIYJIbC Tejla, HUMITYJbC CHJIbI,
MexaHuveckas paboTa M MOUIHOCTb, MOTEHI[MATIbHAS DHEPrUs Tela,
MOJHSITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS DHEPTUs CXKATON
MIPY)KUHBI, KHHETHYECKAasi SHEPTHS, TTOTHAS MEXaHUIECKast SHEPT U, TIEPHO.T
¥ YacToTa KojcOaHWi, IIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTelb TMPEIOMIICHUS CpeIbl), MPU OMHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOJb3YyEeMbIX BEJIUYHH,
0003HaueHUsI W ENUHMIIBI (U3HUYECKUX BEIWYWH, HAXOAUTHh (HOPMYIIBI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEJMYMHY C JAPYTUMU BEJIUYHUHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIMI OTHOCHTENIbHOCTH [ anmumes,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCa, 3aKOHBI OTPAKEHUS H
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOI'O YHCEI



OpU SJAEPHBIX PEaKIUsAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aMUChIBATh €0 MaTEMAaTUYECKOE BHIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JTIOTHYECKHUX
[IaroB ¢ Omopoil Ha 2—3 H3Y4YEHHBIX CBOMCTBA (DU3NYECKUX SIBJICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 YpaBHEHU),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCIIOBHS 33J1a4M 3alMChIBATh KPATKOE YCIOBHE, BBISIBISAThH
HEJIOCTAIONINE WM U30BITOYHBIC AHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBbIE I pEIIeHUS, MPOBOJUTH pacy€Thl W  OLICHUBATh
PEATUCTUYHOCTD TIOTYYSHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU MOMOIIH
$u3MYECKUX METOMIOB, WCIONB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IPOBEPSIEMOE NPEINOJOKEHUE, OLCHUBATh MPaBUJIBHOCTh IOPSJIKA
NPOBEJCHUS  HUCCIIEOBAHUS, JeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

IPOBOAUTH OMBITBI TO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
¢u3nyecKux CBOWCTB Ted (M3yyeHHE BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEHOE PaCIpOCTPaHEHUE CBETA,
pasyiokeHre Oenoro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKE€HHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)k€HUs MpeaMeTa B coOMparouieit
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIHO CcOOMpaTh YCTAaHOBKY M3 H30bITOYHOro Habopa
000py1I0BaHUSs, OMMCHIBATH XOJI OIBITA M €r0 Pe3yIbTaThl, (HOPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeerss
CpellHee 3HAayeHUe u3MepsieMoil BeaMuHMHbl ((POKYCHOE paccTosiHUE
coOuparoiell JMH3bl), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(M3MepUTENHHOTO MPUOOpa);

IPOBOJNTH HWCCIEAOBAaHHWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHMH C
UCTIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH OT BPEMEHHU TPH
PaBHOYCKOPEHHOM JIBIDKEHMH ©0€3 HadaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBeTa OT yrja MaJeHUs U yrja MpeIOMIICHUs OT yria



najieHusi): TIUJIAaHUPOBAaTh HCCJENOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
bu3nUecKkux BETUYMH B BUAEC TaOJNMIl U IpaduKOB, JIeJIaTh BBIBOJBI MO
pe3yibTaTam UCCleI0BaHuUS;

MPOBOJIUTHL KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CpPEaHSSA
CKOPOCTh U YCKOPEHHUE TeJia MPHU PAaBHOYCKOPEHHOM JIBIKEHUHU, YCKOPEHHE
CBOOOJHOTO MAaJCHMsI, KECTKOCTb MPY>KUHBI, KOIPPUIUEHT TpPEeHHUS
CKOJIBKEHHS, MEXaHuuyeckas padoTa M MOIIHOCTh, YacTOTa M TMEPUOJ
KOJICOaHMI MaTeMaTHYEeCKOTO W MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
CHJIa COOWparomie JMH3BI, PAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPCHUSI, COOMpPATh DSKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJIHATH
U3MEpPEHHUs, ClIeys] NPEIJOKEHHOW WHCTPYKIUMHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH IMOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHON
MIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3MYECKUX MOJIeTei:
MaTepuajgbHas TO4YKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOUYHUK
CBETa, JIy4, TOHKasl JTMH3a, IJIaHeTapHas MOJAEIb aTOMa, HyKJIOHHAsI MOJIEINb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX omnucanus (B TOM YHUCIE:
CIUAOMETP, MATYMKH TIOJOKECHHSI, PACCTOSHHS W YCKOPCHHS, pPaKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMONB3ysS 3HAHUA O
CBOMCTBaX (PU3NYECKMX SBJICHUA W  HEOOXOAuUMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPONCTB, H3MEPHUTEIILHBIX TPHOOPOB U TEXHOJIOTHUECKHX MPOIECCOB MPHU
pelieHur  y4eOHO-TIpAaKTUYECKUX  3aJad, ONTHYECKHUE CXEeMbl JJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JIMH3E;
OPUBOAUTH  TNpPUMEpPHl  (HaxoauTh HHPOpPMALUIO O  TMpUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHUs (M3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HH 711 oOecriedeHusi 6€30MacHOCTH MpU oOpaIeHnu ¢ mpudbopamu u
TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbSI U COOIOACHUS HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIeH cpejie;

OCYIICCTBJIATh TOUCK HWHPoOpManmuu (U3UYECKOTO COJCpPKAaHUS B
HHuTepHeTe, caMOoCTOATENBHO (POPMYIHPYS TOUCKOBBIN 3apoOC, HAXOAUTh



MyTH OMPEIENCHUs JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMN HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy GU3NYECKOTO COECPIKaHUS, CIIPABOYHbBIE MaTEPUAIIbl, PECYPChHI
cetu MHTepHer, BiIajeTb MNpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
yOJMYHO MPEJICTABIATh PE3YyJAbTaThl IPOCKTHOW WIIM UCCIIEI0BATEIbCKON
NESATENIBHOCTH, TMpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
HNOHATUMHBIN amnmapaT H3y4yaeMoro pasjena (U3MKU U CONPOBOXKIATh
BBICTYIUICHUE TIpe3eHTaIlMell ¢ y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INIAHUPOBAHUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB U TeM
(uudposbie)
n/n MPOrpamMMbl
Bcero oOpa3zoBarTe/ibHbIE
pecypcbl
bubnnorexa [JOK
11 D - 2
H3HKa = Hayka © pHpose https://m.edso0.ru/7f416194
1.2 dusznueckue BeINUNHEI 2 bubnmorexa [IOK
https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHAYYHBIN METO 5 bubnnoreka [IOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
bubnuorexa [JOK
2.1 1
Crpocnue seuectsa https://m.edsoo.ru/7f416194
99 JIBr>KEHME ¥ B3aUMOJICICTBUE 2 bubnnoreka [IOK
' YaCTHUI[ BEILIECTBA https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2.3 A 2
TPETATHRIC COCTOAMHA Betiectsa https://m.edso00.ru/7f416194
Htoro no pazgeny 5
3.1 MexaHn4deckoe IBUKEHNE 3 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
bubnnorexa [JOK
3.2 u 4
HEPIIAL, MAcea, TIOTHOCTD https://m.edso0.ru/7f416194
3.3 Cwa. Buns! cun 14 bubmorexa LHOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 21
il
01| b e weoorm 3 BuGamorexa 0K
' P > MU https://m.edso0.ru/7f416194
razamu
bu6mmoteka I1IOK
4.2 S
JlaBIICHHE KHAKOCTH https://m.edso0.ru/7f416194
bu6nmmorexa [IOK
4.3 A 6
TMOCHEpHOE JIaBICHHe https://m.edso0.ru/7f416194
44 JericTBrE KUIKOCTH U Ta3a Ha 7 bubnnoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
bu6nunorexa [IOK
51 Pa0o 3
aboTa 1 MOTHHOCTD https://m.edsoo.ru/7f416194
5.2 [TpocTbie MeXaHU3MBI ) bubamorexa [TOK

https://m.edsoo.ru/7f416194
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bubnuorexa [JOK

>3 Mexattiieckas SHepri 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpamMMbl Bcero o0pa3oBartejibHbIE
pecypchbl
Bu6mmoreka [JOK
1.1 C i 7
TPOCHAE 1 CBOMCTRA Berlectsa https://m.edsoo.ru/7f4181ce
Bu6mmoreka [JOK
1.2 T 21
CILIOBLIC HPOHECeH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
DJex €CKHe 3a .
2.1 3:1I H);FCI::E;IIBIG ?eﬂa iﬂjil 7 bubmorexa TIOK
' DIDICCHIS https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
2.2 [ToCTOSIHHBIN AIEKTPHUICCKUI TOK 20 Bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBICHUS 6 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 C) 4
FICKTPOMArHHTHAN HEIYIHIA https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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9 KUIIACC

KoanyecrBo DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM
4acoB (uudposbie)
n/n MPOrpamMMbl
Bceero oOpa3oBarTe/ibHbIE
pecypchbl
11 MexaHH4eCKOe IBUKECHUEC 1 10 bubnuorexa [JOK
' CIIOCOOBI €r0 ONUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bzaumoneiictue ten 20 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 40
2.1 Mexannueckue KoneOanus 7 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
2.2 M . 8
CXHHHECKHC BOJHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 15
31 DIEeKTPOMarHuTHOE I10JIE U 5 Bbu6mmoteka [LIOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 6
bubnnorexa [JOK
4.1 3 6
AKOTb! pACTPOCTPAHCHITL CBeTa https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
4.2 JI 0 6
HHSBLH OTITHHECKHE HPHOOPET https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTp 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
51 Hcenyckanue u noryoneHue ceera 4 bubmuoreka [LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
52 CTpoeHue aTOMHOrO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmotexka I1IOK
5.3 S 7
FICPHPbIC peaKiiH https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
[ToBTOpeHME U 0600IICHNE
6.1 coJiepkaHus Kypca pusuku 3a 7-9 9 bubmmorexa [OK
' https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro 1o pa3aeny 9
OBILIEE KOJIMYECTBO HACOB I1O 102

I[TPOI'PAMME
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