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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1o gu3rke Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTABJICHA Ha
OCHOBE IMOJIOKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, npenactaBieHHbIx B GI'OC OO0, a Takxke ¢ y4éTom
benepanbHON pabouel mporpaMMbl BocnuTaHus u KoHIenuu npenoaaBaHusi yaeOHOTO
npeamera «Du3nKay.

ConepxaHue  mporpaMMbl 1o (U3MKE  HampaBieHO Ha  (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMUXCSl U OPTaHU3aINI0 U3yYeHHs (PUZUKH Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme mo ¢pu3nke y4uThIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeameta B peanusanuu TpeboBanmit ®I'OC OOO k TUIaHUPYEMBIM JUYHOCTHBIM U
METaNpeIMETHBIM  pe3yjbTaTaM OOy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs.

[IporpamMma 1o (u3MKE yCTaHABIMBAET paclpeaesieHue y4eOHOro martepuaina Io
rojaM o0y4yeHus (1o Kjaccam), MpeajiaraeT IpUMEPHYIO MOCIEA0BATENbHOCTh U3yUYEHHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[Iporpamma mno ¢usuke pazpaboTaHa ¢ HEIbI0 OKa3aHHUSI METOAMYECKON MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4€OHOMY MPEIMETY.

®uzuka SBISIETCS CHUCTEMOOOPA3YIOIIUM JUISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (DHU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueii, BHOCUT BKJIaj
B ECTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT Haumboliee SICHbIE 0O0pasiibl
MPUMEHEHHS HAyYHOTO METOJa TO3HAaHMs, TO €CTh Croco0a MOMy4YeHHUs JTOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TrIaBHBIX 3a71ad  (U3UYECKOr0 o0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHON rPaMOTHOCTH U MHTEpeca K
HayKe y 00y4aroImxcs.

Wzydyenne ¢usznku Ha 0a30BOM YPOBHE NpEAINOJAraeT OBIAJCHHUE CIEAYIOIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e UWHTEPIPETHPOBATh JaHHBIE M WCIIOJB30BaTh HAy4YHbBIC JIOKA3aTeIbCTBA JJIsi
MIOJTYYCHUS BBIBOJIOB.

[enu u3yuenus (HuU3MKU HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OMpEICTICHBI B
Konnenmuu mnpenogaBanus ydeOHoro mpeavera «@Pusnka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii denepaiiuu, peaqnu3yrouXx OCHOBHbIE 00111e00pa30oBaTeibHbIC
nporpaMmbl, yTBepkAEHHOU pemenneM Kosierun MuHucTtepcTBa MpOCBEUICHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nexadpst 2019 r. Ne ITK-4BH).

e usyyenus pusuku:

e TMpHOOpeTeHHEe HUHTEepeca M CTPEeMJICHHMsS] OOYyYaromMXCsi K HAaydHOMY H3y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOAE TMO3HaHUA U (HOPMUPOBAHME
MCCJIEI0BATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;



e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTra U3yuyeHUs OCHOB CTPOEHUS
MaTepuH U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHue NpeCTaBICHUNA O poJId (GUUKU JUISl PA3BUTHUSL APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymel mnpodeccHoHaATbHON
JeSTEIbHOCTH, CBI3AHHOU ¢ (PU3UKOM, MOJATOTOBKA K JIaJbHEHIIIEMY OOYUYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTrxeHre ITUX 1Lelield MporpaMmbl 1O (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICIYIONINX 3124

e TMpHOOpeTEeHHE 3HAHUN O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IMpPUOOpETEHHWE YMEHMHA ONUCBHIBATb U OOBIACHATH (UBUYECKUE SBJICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHUI;,

e OCBOCHHE METOJOB pEIICHUSA MPOCTEUIINX PACUYETHBIX 3a/Jad C HCIOJIb30BaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHME YMEHHH HaOMOJaTh NPUPOJHBIE SBJICHUS U  BBIIOJHATH  OIMBITHL,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJIbHBIE HCCIEJOBAHUS C HCIOJb30BaHUEM
M3MEPUTENbHBIX TPUOOPOB;

e OCBOCHHE MNPUEMOB PabOTHl ¢ uHPOpMaIUend (PU3MYECKOTO COJECpPIKAHUs, BKIOYAs
MHPOPMAIIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3UKU, aHAU3 U KPUTUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO chepaMu TPoPeCcCUOHATIBEHON IeSITEILHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JOCTIKEHUSIX (PU3HMUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30Bblii ypOBEHb) HAa YpPOBHE OCHOBHOTO OOUIETro
oOpazoBanust oTBoaAUTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B He/IeN0), B 8 Kilacce —

68 yacoB (2 Jaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HezIelo).

[Ipennaraemelil B mporpaMMe 1o (U3MKe MnepeyeHb J1abopaToOpHbIX padOT U OMBITOB
HOCHUT PEKOMEHAATEIbHBIA XapaKTep, YIUTEb JIeJaeT BEIOOp MPOBEACHUS JTa0OPATOPHBIX
paboT M OMBITOB C Y4YETOM HHIAMBUAYATbHBIX OCOOEHHOCTEH OO0y4aroIuXcs, CIUCKa
HKCIIEPUMEHTAJIBHBIX 3aJaHui, MpesiaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.

COILEPKXAHUE OBYUYEHUA

7 KIIACC
Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPA.
®usuka — Hayka O npupoae. SBneHus npupoabl. DU3HMYECKUE SABJICHHUS:

MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnyeckue BeauyuHbl. M3mMepenue Gpu3ndeckux BenuuuH. Ouzndeckue mpudopsl.
[TorpemHocTh M3MepeHn. MexayHapoIHas CUCTEMA €AUHMULL.

Kak ¢wusuka u©  jgpyrue  eCTeCTBEHHbIE  HAyKH  M3Yy4arOT  MPUPOIY.
EcTecTBeHHO-HayUHBIN METOJ| TO3HAHUS: HAOJIOJCHHE, TOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKEHUE TUTIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE THUIIOTE3, O0BsICHEHNE HAOII01aeMOT0
sBieHus. Onucanue GU3NYECKUX sIBICHUN C TTOMOIIBI0 MOJICIICH.



Jemoncmpayuu.

1. MexaHn4ecKue, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. @Ousnyeckue MNPUOOPHI M TMpoOlEAypa MPSMBIX H3MEPEHUN aHAJOTOBBIM U

1u(GPOBBIM IPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue UEHbI IeNEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. HM3mepeHune pacCTOSHUU.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO Tea.

4. OmpeneneHue pa3MepoB MajbIX Tel.

5. M3Mepenue temmnepaTypsl MPU MOMOIIHA KUJIKOCTHOIO TEPMOMETpPA U JaTUMKA

TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHus IO MPOBEPKE T'MIOTE3BI: JAIBHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BELECTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHne yactull BeniectBa. CBs3b CKOPOCTH JBHKEHUS YACTHUIL C TEMIIEPATYPOIL.
BpoynoBckoe nuxenue, nuddysusa. BzaumoaeiicTBre yacTull BENIECTBA: NPUTSIKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(KpUCTaITMYECKUX ) Tell. B3auMOCBS3b MEXK/Ty CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX W HX aTOMHO-MOJICKYJSIPHBIM CcTpoeHreM. (OCOOEHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI.

Jlemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddysun.

3. HaGnionenue sBieHUMN, OOBSCHSIOMIMXCA TPUTSHKEHUEM WM OTTAJIKMBAHUEM

YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomuel u onvimol.

1. OrmeHka 1uaMeTpa aToMa METOJO0M PSJIOB (C UCIOb30BaHUEM (GoTorpadmii).

2. OmnpITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUSI.

Pa3nen 3. /IBukeHue U B3aumMo/ieiicTBHE TeJl.

MexaHnnueckoe nBUkKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBUkeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. Pacy€T myTu 1 BpeMEHHU JIBUKEHUSI.

SIBrnenue nHepUU. 3aKOH MHEpUUH. B3anMoneincTBue Tean Kak NpuurHa U3MEHECHUS
CKOpPOCTH JABUKEHHMS Tesl. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHOoCTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.

Cunia Kak XxapakTepucThKa B3auMojiercTBus Teil. Cuia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ TOMOIIbIO AUHAMOMETpA. SIBICHUE TITOTEHUs U cuia TshkecTu. Cuna
TSKECTH Ha IpyTruXx muaHerax. Bec tena. HeBecomocTs. CriokeHue cuil, HanpaBJIE€HHBIX 110
oaHoi mpsimo. PaBHoaelicTBytomas cui. Cuna TpeHusa. TpeHHe CKOJbKEHUS U TPEHUE
1okosi. TpeHue B MpUPOAE U TEXHUKE.



Jemoncmpayuu.

1
2
3
4.
5
6

HaGnroneHre MexaHn4ecKoro ABHKEHUS TeJa.

H3mepeHne CKOPOCTH PSMOIHHEHHOTO JIBIKCHHUSI.
Habumoienue siBJIeHUS] UHEPITHH.

HabmroneHne n3MEHEeHUsT CKOPOCTH TPU B3aUMOCHCTBUU TEJI.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEL.

Cro>xeHue CHJl, HAlPaBJICHHBIX 110 OJHOW MPSMOHU.

Jlabopamopnwie pabomel u onvimol.

1.

OmnpeneneHrne CKOPOCTH PABHOMEPHOTO IBUKEHHUS (IIAPUKA B )KMIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeiHel CKOPOCTU CKOIBKEHHS OpycKa WM IIapyuKa M0 HAaKJIOHHOU
IUIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO TeNa.

OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS (Ae(OpMALIMK) TIPYKUHBI
OT MPUJIOKEHHOMN CUIIBI.

OnBbITHI, IEMOHCTPHUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKECHUS OT BEca Teja
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTE U ra30B.

HaBnenne. CrnocoObl YMEHBIIEHHMS W YBEJIWYEHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUS Ta3a oT 00bEéMa, TemmepaTypsl. [lepenada ngaBiaeHus TBEPABIMU
TeJIaMHU, KUJKOCTIMU U razamu. 3akoH [lackains. [lTHeBMaTnuueckue MalmHbl. 3aBUCUMOCTD
JABJICHUS )KUJIKOCTH OT ITyOuHbl. ['uapocraTuyeckuii mapaaokc. Coobuiaromuyecs CoCy/bl.
[M'uapaBanyeckre MeXaHU3MBbI.

Atmocdepa 3emiid u atmocdepHoe naieHue. [ [puanHbl CylecTBOBaHUS BO3TYIITHOM
o6onouku 3emin. OnbiT Toppuyesmu. M3amepenue armocepHoro gaBiaeHus. 3aBUCUMOCTD
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mns u3MepeHus
aTMoc(epHOro aBJICHUS.

JlelicTBHE KUAKOCTM M Ta3a Ha IMOrPYKEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
Jemoncmpayuu.

A

~

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiIeHUs JKUIKOCTHIO U Ta30M.

Coobmrarouecs: CoCy/bl.

['mnpaBnuyeckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIIKMBAIOIIEH CUJIBI OT O00BbEMA MOTPYKEHHOM 4YacTU Tejia U
IJIOTHOCTHU JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

YcnoBrue mniaBaHMs TEJ: IUIABAHWE WIIM NOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHMS TUIOTHOCTEU TeJIa U )KUJIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

UccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BEMaA IMOTPYKEHHOU B
JKUJIKOCTH YacTH TEJIa.



2. OmnpenerieHUe BBITAJIKUBAIOIICH CHIIbI, JEUCTBYIONIEH Ha TENO, MOTPYKEHHOE B
KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTHM BBITAJIKMBAIOIICH CHIIBI, ACHCTBYIOLICH Ha TEIO B
KHUIKOCTH, OT MacChl Tena.

4. OmnbITHI, IEMOHCTPHUPYIOLIME 3aBUCUMOCTD BBITAJTKUBAOLIEH CUIIbI, IEHCTBYIOLIEH
Ha TEJI0 B KUJIKOCTH, OT 00BbEMa MOrpyXKEHHOW B JKUAKOCTh YAaCTH Tejla U OT
IUIOTHOCTH 7KMJIKOCTH.

5. KoHcTpyupoBaHue apeoMmeTpa WIM KOHCTPYMPOBAHHE JIOJAKU U OIpPEIEIeHHE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHEpPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTbh. [IpaBmiio paBHOBecus
peiuara. Ilpumenenue mnpaBwiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MpaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. KuHernueckas u noreHuuaneHas 3Heprus. lIpespaienue
OJIHOTO BHJIa MEXaHUYECKOM 3HEPTUU B IPYroil. 3aKOH COXPAHEHHSI SJHEPTUU B MEXAHHKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CWJIbI TPEHHs] NMPU PABHOMEPHOM JIBIKEHUHU Tella IO

TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yCnoBUM paBHOBECHS pblUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHHUsI MEXaHUYECKOW DHEPTUU.

8 KUIACC

Pa3nen 6. TenJioBbie sIBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOEHUS BELIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTNIBITBI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BEIIECTBA.
Kpucrannmmaeckue u amopdusie Tena. OObsiICHEHHE CBOWCTB Ira30B, JKUJIKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIAPHO--KUHETUYECKOW Teopunu. (CmauuMBaHHWE H
KalWJUISIPHBIE SBJIEHUSA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsA3p TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHMS YaCTHILL.
Buytpennss sneprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEW HHEpruM: TeIulonepenadya u
coBepileHre padboTel. Buabl Temonepeaaun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonnuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTD BelllecTBa. TemIoo0MeH U TEMI0BOE
paBHOBecHE. YpaBHEHME TeIUIoBoro OamaHca. [lmaBiaeHwe M OTBEpleBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJAelbHas TemuioTa IuiaBiaeHus. [lapooOpasoBanue wu
kouaencauus. Ucnapenne. Kunenne. Y aenbHas temnora napoodpazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO AABJICHUS.

BiaxxHoCTh BO31YyXA.

DOHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.



[Tpunummner pabotel TemnoBeix apurateneir KIIJ temoBoro neuratens. Temnosbie
JBUTATENIN U 3aIATA OKPYKAIOIIEH CpEebl.

3aKOH COXPAaHEHMS U IIPEBPALIECHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

vk wnN

w KL N

10.
11.
12.
13.

Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Habmonenue nuddysumn.

HaGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
Habmoienue TermnoBoro pacumpeHust Ted.

N3MeHenne [aBiieHWs ra3a MpU MU3MEHEHMH OObEMa W HArpeBaHUU WM
OXJIQXKICHHH.

[IpaBuna uzMepeHus: TeMIepaTyphl.

Busl Teruionepeayu.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiieHUN paOOThl BHSITHUMHU CHJIAMHU.
CpaBHeHHE TEITOEMKOCTEN pa3IMUHbIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMITepaTyphl MPH TJIaBJICHUH.
Mojaenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

OnbIThI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITEl IO HAOIOJEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPBIX
Tell.

Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBIICHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WM OXJIAXKICHUS.

IIpoBepka THUMOTE3bl JMHEHHONW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3aMeHneHrs BHyTPEHHEH SHEPTHH TeJla B pe3yibTaTe TeIIonepeadn
1 pabOThI BHEIITHUX CHII.

UccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOW M TOPSYEH
BO/IBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEMIOOOMEHE C
HArpeThIM METAJUINYECKAM LUIIMHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.

Onpenenenue yAaenbHOM TEMIOTHI IIJIABJICHUS JIbJA.

Pa3znen 7. DaeKkTpryecKue U MATHUTHbIE SIBJICHUS.

Onextpu3zaums Ten. J[Ba poma asnekTpuyeckux 3apanoB.  BzammopeiicTBue
3apsKEeHHbIX Tell. 3akoH KyroHa (3aBUCUMOCTB CHUJIbI B3aUMOAECHCTBHUS 3apPSDKEHHBIX TEJ OT
BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMM).



Onexktpuyeckoe 1none. Hanpsok€HHOCTh — anekTpuueckoro  motist.  [IpuHuumn
CYTIEPIIO3UIINU PJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35ekTpudecKkux 3apsaaoB. DIeMEHTapHbIN dNeKTpudeckuid 3apsaa. CTpoeHue
atoma. [[poBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsiia.

DJEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS SJEKTPUUECKOro TOKa. MCTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOTO TOKA (TEIMI0BOE, XMMUYECKOE, MATHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onextpuyeckas nenb. Cuiia Toka. DieKTpuyeckoe HampspkeHue. ConpoTUBIEHUE
MIPOBOJIHUKA. Y JEIBHOE COINPOTHUBICHHE BeUIeCTBAa. 3akoH Oma s ydacTKa LIEMH.
ITocnenoBarenbHOE M MTApaIIENIbHOE COCTUHEHUE ITPOBOTHUKOB.

PaboTa 1 MOIIHOCTB 3neKTpruecKkoro Toka. 3akoH [xoyns—JIeHna. Dnekrpuyeckue
I[ENY U TOTPEOUTENH IEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3auMo1eMiCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTHoOe 1ose 3eMJIM ¥ €r0 3HAYEHHUE [T KU3HUA Ha 3emiie. OnbIT Opcrena. MarautHoe
[0JIe  DJIEKTPUYECKOro TOKa. [IpuMeHeHue »IEeKTpOMarHuToB B TeXHUKE. JlencTBue
MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM. OJIEKTPOJBHUIATENb IOCTOSHHOTO TOKA.
Hcnonb30BaHuE JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapagesd. fIBneHue 3nekTpoMarHuTHOM wHAYKUuU. lIpaBumo JleHna.
OnextporenepaTop. CriocoObl MOMYyUYEHHUS JIEKTPUUECKOW 3HEPTUH. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO MOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUUYECKUI TOK B HKUJKOCTH.
. I'a30BbIl paszpsm.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH cONpOTHUBIIEHUN.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs MOJIOCOB MAarHuTa.
. MonenupoBaHuE MATHUTHBIX MOJIEN MOCTOAHHBIX MATHUTOB.
. OnbIT Dpcrena.
. MaruutHoe noje Toka. DJIeKTPOMarHur.
. [elicTBue MarHMTHOIO MOJISL HA MPOBOJHUK C TOKOM.
. DNEKTPOABUTATEL TOCTOSIHHOTO TOKA.
. UccnenoBanue ABIEHUS 3IEKTPOMATHUTHOM UHAYKIIHH.
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23.
24,

25.

Oneitel @apagnes.

3aBUCHUMOCTb  HAINpaBJiE€HMs  HMHAYKIMOHHOTO TOKAa OT  YCJIOBHM  €ro
BO3HUKHOBEHHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OnbITh O HAOMIOACHUIO SJICKTPU3AIMH T€T MUHAYKIIMEH U IPU COMPUKOCHOBEHHH.

2. HccnenoBanue OeHCTBUS AIEKTPUUYECKOTO TOJISI HA IPOBOJIHUKHU U JUAJIEKTPUKH.

3. COopka u mpoBepka padOThI AEKTPUIECKON IEMH MOCTOSHHOTO TOKA.

4. VI3MepeHune u peryJMpoBaHue CUJIbI TOKA.

5. M3MepeHue U peryJmpoBaHUE HANPSHKCHHUS.

6. HMccnegoBaHne 3aBUCHUMOCTH CHJIBI TOKa, WAYLIETO 4Yepe3 PE3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOIO COMPOTUBICHUS
MPOBOJIHMKA OT €ro JJIMHBI, TUIOUa/I1 MONEPEYHOI0 CEYEHUS U MaTepHaa.

8. IIpoBepka mpaBuiia CIIOKEHUS HAINPSDHKEHUM IPU MOCIEA0BATEIHOM COSAMHEHUN
IIByX PE3UCTOPOB.

9. IIpoBepka nmpaBuia s CUIIbI TOKA IIPU MMAPAJUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpesenenre padboThl JEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PEIUCTOP.

11. OnpezesieHne MOITHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMOMN Ha pE3UCTOPE.

12. MccnenoBaHve 3aBUCHUMOCTH CHJIBI  TOKA, HIYIIET0 4Yepe3 JaMIO4YKy, OT
HaIpsHKEHUS Ha HE.

13. Onpenenenne KIIJI narpesarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHMTHOTO MOJsi MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHHH H
pazzieneHumn.

16. MccnenoBanye IEWCTBUS 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUSL KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa M HAMpPaBJIEHUS TOKA B KaTYIIKE.

18. I3yueHue neiicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue paboThl JIEKTPOIBUTATEIIS.

20. U3mepenne KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. ONBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIIMH: UCCIIEOBAaHUE
M3MEHEHUI 3HAaUEHUS M HAPABJICHUS] HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe  aBWkeHME.  MarepuanbHas — Touka.  Cucrema  OTCYETa.
OTHOCUTENPHOCTh MEXAHUYECKOTO JBWKEHUS. PABHOMEPHOE MPSAMOJIUHENHOE JBHKCHUE.
HepaBromepHoe npsiMonuHeiHOe ABMKeHUE. CpeHssi 1 MTHOBEHHAsA CKOPOCTh TeNa Mpu
HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJHMHEHHOE aBrkeHne. CBOOOIHOE MajeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMKEHME IO OKpYKHOCTHU. [leproa n yactota obpamienus. JInHelHas
U yIyioBas cKopocTu. LleHTpocTpeMuTenbHOE YCKOpEHHE.



IlepBoiii 3akoH Hprorona. Bropou 3akoH Herotona. Tperuit 3axkoH HeroTona.
[IpyuHIMI CyNIEpIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMsI: CHila TPEHUS CKOJIbKEHUS, CUIIA TPEHUS
IIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO MaJCHUS.
JBrxenue miaHer BOKpyr Comnna. IlepBas kxocmuueckas ckopocTs. HeBecomocTh u
[EPETPY3KH.

PaBHOBecue maTepuaibHOM TOUKU. AOCOIIOTHO TBEPIOE TeNo. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsce Tena. I3menenune umitynbcea. IMmyiibe cuiibl. 3aKOH COXpaHEHU UMITYJIbCA.
PeakTuBHOE NBM>KECHHUE.

Mexannueckast pabota 1 MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, Tpeaus. CBsi3b
sHepruu u padoTsel. [loTeHnnanpHas 3Heprus Teaa, NOJAHATOrO Ha/l MOBEPXHOCTHIO 3EMIIH.
[loreHnmanbHass 3Heprus cxartod npyxuHbl. Kunernueckas »sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPI M.

Jlemoncmpayuu.

1. HaOmroneHne MexaHUYeCcKOTo JBUKEHHUSI Tela OTHOCUTENIBHO Pa3HbIX TEI OTCUETA.

2. CpaBHEHME IyTEW U TPACKTOPUN JBUKEHUS OJTHOTO U TOTO K€ TEJIA OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

N3mepeHne cKkOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKEHUS.

Hccenenosanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HaGnronenue nBMXKeHUS Tella Mo OKPYKHOCTH.

HaGntogenne MexaHWYecKHX SIBJICHUM, MNPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBWKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

A

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MAacChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.
N3meHnenue Beca Tea Mpyu yCKOPEHHOM JIBHXKCHUH.

10. [lepenaya nmmnynbca npu B3aUMOJICUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHEeHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGmroeHne peakTUBHOTO JIBHXKCHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUH TTPU CBOOOTHOM IaJICHUH.

16. CoXxpaHeHHE MEXAaHWYECKOW DJHEpPruM MNpH JBUKEHUU Tella MOJ JACHCTBHEM
PY>KUHBI.

Jlabopamopnuie padomel u onvimol.

1. KoHcTpynpoBaHue TpakTa Jjsl pa3roHa U JadbHEWIIEro paBHOMEPHOTO JBUKECHUS
IapuKa WA TEJIECKKH.

2. Ompenenenne cpeHel CKOPOCTH CKOIBKEHUS OpyCKa WIIH IBYKCHHUS IIApUKaA TI0
HAKJIOHHOM TJIOCKOCTH.

3. OmnpezneneHue yCKOpEeHUs Tea MPU PAaBHOYCKOPEHHOM JABHKEHHUH IO HAKIOHHOU
IIJIOCKOCTH.

10



10.

11.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU O€3 HayajIbHOU
CKOPOCTH IyTH OTHOCATCS Kak psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenre kodduIeHTa TPEHNUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre padOTHl CHIIBI TPEHHsS] NMPU PABHOMEPHOM JBIDKEHHUH Tella IO
TOPU30HTAJIBLHON MTOBEPXHOCTH.

Omnpenenenue pabOThl CUIbI YIIPYTOCTU NMPHU MOABEME Ipy3a C HCIOIb30BAaHUEM
HEMO/IBIYKHOTO U TIOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3znen 9. Mexann4yeckue KoJie0aHusl ¥ BOJIHbI.

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoJICOAHMM: TEpHO,
4acToTa, aMIUIATY1a. MaTeMaTU4eCKU U NMPYKUHHBINA MasTHUKU. [IpeBpalienre sHepruu
P KOJIE0ATEIbHOM JIBHOKCHHH.

3artyxaroniue kosieOaHus. BbiHyxJeHHble KosieOaHus. Pe3oHanc. MexaHuudeckue
BOJIHBI. CBOMCTBA MeXaHMYECKUX BOJIH. [Ipo/107bHbBIE U TTOTIEpEUHbIE BOJIHBI. [[7TMHA BOJIHBI
1 CKOPOCTh €€ pacnpocTpaHeHuss. MexaHUuueCKUe BOJHBI B TBEPJIOM TEJE, CEHCMUYECKHUE

BOJIHBI.

3ByK. 'poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. NH(Ppa3Byk u yIbTpa3BYyK.
Hemoncmpauuu.

1
2
3
4.
5
6

Ha6nronenue xonebanuii Te Mo ASUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Onpenenenre 4acTOThI U MEpUoa KoJieOaHUN MaTEMaTUYECKOTO MasITHUKA.
OnpeneneHre 4acTOThI U MepUoa KojieOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUICUMOCTH NEpHOJIa KOJICOAHUN MOBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnegoBanue 3aBUCUMOCTH TEpHOJa KOJIEOAHUHA NPYKUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

IIpoBepka He3aBUCUMOCTH IIepHoAa KoyieOaHU rpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITEI, EMOHCTPUPYIOUINE 3aBUCUMOCTb IMepHojia KOoJeOaHWW MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yCKopeHHst CBOOOJHOTO MaeHMsL.
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Pa3nen 10. DiekTpoMarauTHoe 1oJjie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DIEKTPOMAarHuTHOE 0JI€. DJIEKTPOMAarHUuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [Ilkana ayeKTpOMAarHuTHBIX BOJH. MCIOIB30BaHUE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBS3H.
DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3ydeHune CBOMCTB 37EKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe SIBJICHHUS.
JIyueBas mozeinb cBeta. Microunuku ceera. [IpsMonrHeiiHOe pacpOCTpaHEHHE CBETA.
3atmenus Connna u Jlynsl. Otpaxenune cera. [Iimockoe 3epkano. 3akOH OTpaKEHUS CBETA.
[Ipenomnenue ceera. 3akOH npenomieHus cBeTa. 11onHOe BHYTpEHHEE OTpaKEHHE
cBera. Mcnonp30BaHue OJHOTO BHYTPEHHETO OTPAKEHUS B OTHYECKUX CBETOBOJAX.
JIunza. Xog nydedr B nuH3e. OnTuueckas cucreMa (oToarmnapara, MUKPOCKOIa U
Teneckona. I'a3 kak onTudeckas CucteMa. bim3opykocTs U JalbHO30pPKOCTb.
Pa3znoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. CroskeHHe CHEKTpaIbHBIX
uBeToB. Jlucnepcus ceera.
Jlemoncmpayuu.
[IpsiMonMHEHOE pacIpOCTPaHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuueckuii CBETOBOI.
Xox mydeii B cOOMparoIiei JInH3e.
Xoq y4yer B pacCEenBAIOILIEH JINH3E.
[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Tpuntun aeicTBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
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10. Moaens rinasa.

11. Pa3noxenue 6em0ro cBeTa B CIIEKT.

12. [Tonydenue 6enoro cBeTa Mpu CIO0KEHUHM CBETA PAa3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yTJia MaJICHHUS.
2. M3yuenune xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yTIJIa MPEIOMIICHUS CBETOBOTO JIy4a OT yrjia MajeHus
Ha TPAHULIE «BO3yX—CTEKIIOM.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3BI.
OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTD.

OnbITHl MO BOCOPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUH YEPe3 LIBETOBBIC
(bUIBTPHI.

N o v s
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Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pezepdopna u minanerapHas mojeinb aromMa. Mogens artoma bopa.
HcnyckaHnue u noriouieHue cBera atoMoM. KBaHThl. JInHEHYaThie CIEKTPBI.

PamnoaktuBHOCTE. Anbda-, 6eTa- U ramma-usnydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas mozaens aromHoro sigpa. M3oromel. PangnoaktuBHble npeBpamienus. [lepruon
MOJIypacriajia aTOMHBIX SIAEP.

SAnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsI0BOIO U MAacCOBOTO YUCE. DHEPTHUS
CBA3M aTOMHBIX sjep. CBs3b Macchl W SHEpPruM. Peakuuu cuUHTE3a W JACJIECHUS SAEp.
Ncrounnku sHeprun ConHua U 3BE37.

AnepnHas sHepreTuka. [[elicTBusA paguOaKTUBHBIX U3IyYEHHN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4€HUS U MOTJIOIIEHUS.

2. CHexkTpsl pa3MyHbIX T'a30B.

3. Cnektp Bomopoa.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTunka HOHU3UPYIOIIMX U3TYyUCHUI.

6. Perucrtpanus uznydeHus: OIpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CIUIOMIHBIX M JIMHEWYATHIX CIEKTPOB U3ITyUYEHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUM YACTHULBI IO TOPMO3HOMY IyTH (110

doTorpadusim).

3. H3MepeHue painoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIIUIT MOAYJIb.

[ToBTOpHTENBEHO--0000AIOIMKA MOAYJb MpEeAHa3HAYEH Mg CHCTeMaTH3alud U
00001IEeHNsT MPEAMETHOTO COJEPKAHUS U OIBITa JESATENbHOCTH, MPUOOPETEHHOTO IpH
M3YYEHUHU BCETo Kypca (pU3MKH, a TakxkKe I HOATOTOBKY K OCHOBHOMY I'OCY1apCTBEHHOMY
AK3aMeHy Mo (pU3uKe sl 00yUYaroIIUXCs, BIOPABIINX 3TOT yUYE€OHBIHN MpEaMET.

[Ipy u3ydYeHUM [AAHHOTO MOAYJS PEATU3yIOTCS W CUCTEMATU3UPYIOTCS BHJBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHXKEHHE NPEIMETHBIX M|
MeTanpeIMETHBIX MJIAHUPYEMBIX pE3yJIBTATOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHas PAMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB MCCIIEIOBAHUS SBJICHUN
MPUPOBI U TEXHUKU, OBJIAICHUE YMEHUSIMH OOBSCHATH (PU3NUYECKUE SABJICHUS, TPUMEHSS
MOJIy4eHHbIC 3HAHUS, pelIaTh 3a/1a4M, B TOM YUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNIIMATBEHO AEATENBHOCTHBIM XapaKTep JaHHOTO pasliesia pealnu3yercs 3a CUET
TOT0, YTO 00YHYaIOIIKECs BBIMOJIHSIIOT 3aJaHHsI, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU paClO3HaBaTh U HAYYHO OOBSACHATH (HU3MUECKUE
SABJIEHUS B OKPYKAIOIIEN TPUPOJIE U TIOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYyYHBIE METOJIbI HCCIIeIOBaHUs (DU3NYECKUX SBJICHUH, B TOM UHCIIE
IUTSl IPOBEPKHU TMIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAan0O0JIe€ BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HaIlpuMep, TPAaKTHYECKOTO MCIIOJIb30BaHUs PA3JIMUHBIX HCTOYHUKOB SHEPIMU HAa OCHOBE
3aKOHAa MPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB DHEPTHH.
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IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
N3yuenne Qu3Mku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAMPABICHO Ha
JNOCTUKEHUE JIMYHOCTHBIX, METAlpPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.
B pesynpraTe u3zydeHus (UMK Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT cpOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:
1) naTpUOTHYECKOI0 BOCIIMTAHMS:
— TMpPOSIBIICHHME HMHTEpEca K MCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKH;
— IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHHUSAM POCCUNCKUX YIEHBIX--(U3HKOB;
2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXXJIEHHWU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C TPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN (PUBUKY;
— OCO3HAaHHME BAXXHOCTU MOPAJIbHO--3TUYECKUX PUHLUIIOB B JIESITEIIBHOCTH YYEHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
— BOCHPUSITHE HCTETUYECKUX KAyeCTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:
— OCO3HAaHHWE IEHHOCTU (M3MYECKOM HAayKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;
— pa3BUTHME HAYYHOM JI0003HATEIBHOCTH, WHTEpEca K HUCCIEN0BATEIbCKON
JESITETbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSI M SMOIIUOHAJIBHOT0 0JIATONOIYYHS:
— OCO3HAHME IIEHHOCTH 0€30MMacHOr0 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXXHOCTH TMpaBWi OE30MaCHOrO0 TOBEJAEHUS Ha TPAHCIOpPTE, HA JOporax, ¢
AIIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;
— c(hOpMUPOBAHHOCTh HaBbIKa pedeKCHH, TPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTI0 K€ MpaBa y JIPyroro 4eaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— QaKTUBHOE Yy4yacTHE€ B pEIICHUM TMpaKTHYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpTraHM3aIlui, TOpOja, Kpas) TEXHOJOTHYECKOW U COIMAIBbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;
— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOohecCrid, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA
— OpHUEHTalMd Ha NpUMEHEHHEe (PU3NYECKUX 3HAHUM Uil PElIeHHs 3a7ad B 00JacTh
OKpY)KalOIEel Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKHM MX BO3MOXHBIX
IIOCJIEACTBUN 11 OKPYKAIOIEW CPEJIbI;
— OCO3HaHME TN100aTBbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOieM U MyTeil UX pelieHus;
8) ajanTanuu K U3MEHSIOIIUMCH YCI0BUAM COLHAJIBHOM U MPUPOJIHOM Cpeabl:
— TOTPEeOHOCTh BO B3aWMOJICHCTBUU TIPU BBHITIOJHEHWN WCCIEJOBAHUN W TIPOEKTOB
(bU3UYECKOI HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;
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— MOBBIILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AeSTeIbHOCTD;

— MOTpeOHOCTh B OPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (HOpMyJIHpPOBATh UJCH,
MOHSITHS, TUIIOTE3bI 0 PUZNUECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHUe 1e(PUITUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1aCTH (DPU3UKH;
— TUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUU HOBBIX (PU3NUECKHUX 3HAHUH;

— CTpeMJICHHE aHAJIU3UPOBAaTh W BBISBISATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHU;

— OIICHKa CBOMX JIEUCTBUU C YYETOM BIHMSHHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
TJ100aBHBIX TOCTEACTBUMA.

METANPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBO€HHs Mporpammbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBaHus y oOyyaroiierocsi 0ynyT chopMUpOBaHbl MeTanpeaMeTHbIE Pe3yJbTaThl,
BKJTFOYAFOITNE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC TCUCTBHUSA, KOMMYHHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHUS.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble Jioruyeckue 1eiicTBUS:
BEISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS I 000OIICHUS 1
CpaBHEHUS;
BBISIBJISAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUUs] B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOTFOICHUAX, OTHOCSIINUXCS K (PU3NUECKUM SBIICHHSIM;
BBISIBIIATh MPUIUHHO--CJICACTBEHHBIC CBS3M TPU HM3yYCHUH (PU3NYECKHUX SIBICHUA W
MPOIIECCOB, JeNaThb BBIBOABI C MCIOJIB30BAHUEM JICNYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJIUYHUH;
CaMOCTOATENILHO BBIOMpATh crioco0 perieHus: yueOHoi du3ndeckoil 3a1a4un (CpaBHEHUE
HECKOJBKMX BapHaHTOB pEIICHHs, BHIOOP Hamboiee TOAXOMAIMICTO C YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
HCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 0 CAMOCTOSTEIIEHO COCTABJICHHOMY IIJIaHY OITBIT, HECIIOXKHBIA (PU3NUSCKHMA
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAaHNE (PU3HUECKOTO SIBJICHMS;
OIICHMBATh Ha TPUMEHHMOCTh U JOCTOBEPHOCTh HH(POPMAIHIO, IMOJYYEHHYIO B XOJIC
WCCJICIOBAHUSI WJT DKCIIEPUMEHTA;
CaMOCTOATENHEHO (HOPMYITHPOBATH 00OOIIEHHUS U BHIBOJIBI IO PE3YJIHTaTaM MPOBEIEHHOTO
HAOJFOICHMS, OITBITA, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JANbHEHIEe pa3BUTHE (PU3UYSCKUX IMPOILIECCOB, a TAKKE
BBIJIBUTATH MPEIOJIOKEHHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.
Pabora ¢ undopmanmeii:
MPUMEHSTh PA3IMYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl TPH TIOWCKE W OTOOpe
uHGOPMAIIMU WM JAHHBIX ¢ yU4ETOM MPEAIoKeHHOU yueOHO! (hr3uUecKoi 3a1auu;
aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATh WH(OOPMAILUIO PATHMUHBIX
BUJIOB U (hOPM TIPECTABICHMUS;
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CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMy TMpencTaBieHUs HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXXHBIMA CXE€MaMH, JuarpaMMmamu, HHOU
rpaduKoOi U KX KOMOMHAITASMH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YUeOHbIe JeliCTBUS:

B X07I€ 00CYXKIEHUS Y4eOHOT0 MaTepHaia, pe3yabTaTOB Ja00OPAaTOPHBIX PAaOOT U IPOEKTOB
3aJlaBaTh BOMPOCHI IO CYHIECTBY 00CYK/IaeMOW TEMbI U BbICKa3bIBAaTh UJI€U, HAlICJICHHBIC
Ha PEeIlICHUE 3a/1a4u U ToJIJIepKaHKe 0JaroxenaTeIbHOCTH OOIIEHUS;

COMOCTABJIATh CBOU CYXKJACHHA C CYXICHUSAMH JPYTUX YYaCTHHUKOB JHAaJOra,
OOHapyXHBaTh Pa3IUUYHUE U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyONUYHO  TPEACTaBIATH  PE3yJIbTaThl  BBINOJIHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOCKTA);

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W UHIUBUIYaJIbHOU pabOThI MPH
pEIICHNH KOHKPETHOU (PU3UYEeCcKOil MpoOIeMBbl;

OPUHUMATh 1I€JM COBMECTHOM JI€ATENbHOCTH, OPraHMU30BbIBATH JEHCTBUS 1O €€
JOCTHKEHUIO: PacHpeliessITh PO, 00CYXKJaTh MPOLIECCHl U PEe3ylbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJHATh CBOIO YacTh pabOThI, MOCTUTash KAuyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HAIPAaBICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUSX, TPEOYIOUUX ISl PEIICHUS
bu3nUecKuX 3HaAHUM;

OPUEHTHPOBATHCS B PA3NMUYHBIX MOJIXOJaX MPUHATHS peleHUd (MHIUBUAYaIbHOE,
NPUHATHE PEIICHUS B TPYIIe, IPUHATHE PEIICHUI TPYIIO);

CaMOCTOSITENIFHO COCTAaBJISITh QJITOPUTM pelieHus (U3NYECKOW 3ajaud WM TUIaHa
UCCIIEIOBaHMUSI € YYETOM HUMEIONINXCS PEecypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH IpearaeéMble BapUaHThl PEILICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIA HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYallUW U TpeJyiaraTh miaH e€ N3MECHCHNUS,

OOBSICHATh MPUYUHBI JOCTUKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTHh KOPPEKTUBHI B JCSATEIBHOCTH (B TOM YHWCJIE€ B XOJ BBITOJHEHHS (DU3HUECKOTO
MCCJIEIOBAHMSI WIIM TIPOEKTA) HA OCHOBE HOBBIX 00CTOSATEIHCTB, U3MEHUBILUXCS CUTYyAIUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3YNIbTATa LEJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO IPYTOro YEJIOBEKa B X0/I€ CIIOpa WIIH IMCKYCCHH Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

NpU3HaBaTh CBOE MpaBO Ha OMMUOKY MpH peleHurd (U3MYECKUX 3aJady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TAKOE K€ MPaBo JPYroro.
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HHPEAMETHBIE PE3YJIBTATDBI

K koHI1ly 00yueHus B 7 Kjaacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHbBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh TOHATHS: (PHU3MYECKHUe W XUMHUYECKHUE SBJICHHS, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHULIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIKEHUE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE,  MpPSMOJIMHENHOE),  TPaeKTOpus,
paBHOJICUCTBYIOIAA cuia, Jedopmanus (ympyras, IJIacTU4YecKasi), HEBECOMOCTD,
COOONIAIOIINECS COCYBL;

paznuyath siBiIeHus (Auddy3us, TEMI0BOe JBHKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBH)KCHUE, HEPAaBHOMEPHOE IBWKCHHUE, WHEPIUS, B3aUMOJCHCTBUE TEJ, PABHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHON OCBIO BPAILIEHHUS, ITepeada AaBieHUs TBEPAbIMU TEIAMH,
KUAKOCTIMU M Tra3amM, aTMOC(PEpPHOE JaBlICHHWE, IUIAaBAHHE TeJ, MPEBpaALICHUS
MEXaHUYECKOW IHEPTUH) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (DPU3UMUECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4uclie (U3NYECKHUE SIBJICHUS B TPUPOJIC: MPUMEPHI JBIKECHUS C Pa3IMUYHBIMU
CKOpPOCTSIMH B KMBOW M HEXWBOW NPUPOAE, ACHUCTBUE CHUJIBI TPEHUS B NPHUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHUS HA XUBOW OpraHu3M, IUIaBaHHE PbIO,
phIUard B TeJI€ 4YeJOBEKa, MPH 3TOM IMEPEBOJAMTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUII;

OTHUCHIBATh U3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SIBIICHUS, UCTIONB3Ys (Pu3nueckue
BEIUYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMS, MyTh, CKOPOCThb, CPEAHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC TeJa, CUjla TPEeHUs, J1aBlieHue (TBEPIOTO
Tena, YKUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHUYeCKasi paboTa, MOIIIHOCTh, IJICHO
CHUJIbI, MOMEHT CHJIbI, KOO(DPUIIUEHT MOJE3HOTO ACHUCTBUSI MEXaHU3MOB, KHUHETUUECKAs U
MOTEHIMAJIbHASL DHEPTHs), IPU OMUCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIH3YEMbIX BEJTMUMH, X 0003HAUYCHUS M €AMHUIIB (PU3NUECKUX BETUYNH, HAXOAHUTh
(dbopMyIIBl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BETUYMHY C JIPYTUMHU BEIMYUHAMH,
CTPOUTH TpaUKN NU3YUCHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, PU3NUECKHE SIBJICHUS U IPOLIECCHI, UCIOJb3Ys MpaBUiia
CIIOKeHMs cuil (BIIOJIb OJTHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TIPABWIO» MEXaHUKH, 3aKOH
COXpaHEHUs MEXaHWYECKOW HDHEPTruu, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHSTH (PU3NYECKUE SBJICHUS, TPOLIECCH] M CBOMCTBA TEJI, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalUMid  NPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBUABIATH  MPUYUHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JTOTUYECKUX IIaroB ¢ ONnopon Ha 1—
2 W3y4YEHHBIX CBOWCTBa (UBWYECKUX SBJICHUM, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B 1-2 fAeWCTBUS, HCHONB3YSd 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a7a4u 3aMUChIBATD

KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3UUYECKHE BETUYMHBI B (HOPMYNIBI M TPOBOAUTH
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pacuéThl, HAXOIUTH CIIPABOYHbBIE JaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOITYYEHHON (PM3UYECKON BETNUMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH IPHU MOMOIIU (GU3UYECKUX METO/IOB,
B OIHCAHUM MCCIEIOBAaHUS BBIIEIATh IPOBEPSIEMOE NPEANONOKEHUE (THUIOTE3Y),
pazuyaTh M MHTEPIPETHPOBATH MMOJTYYEHHBI pe3yJibTaT, HaXOJUTh OLIMOKHA B XOJ€
OTIbITA, JIEJIaTh BBIBOJIBI [10 €TO PE3YJIbTaTaM;

IPOBOJIUTDH OIBITHI 10 HAOMIOACHUIO (DPU3MUECKUX SIBICHUN WU (PU3NYECKUX CBOWCTB
Ten: (OopMyIHpOBaTh TMPOBEpsiEMbIE MPEANONIOKEHHs, COOMpaTh YCTAaHOBKY W3
MPEJIOAKEHHOTO 000PYA0BaHNUS, 3alMCHIBATH XO/I ONbITa U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATH MPSIMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MACChl Tella, 00bEMA, CHIIbI U
TEMIEPATypbl C HCIOJb30BAHUEM AHAIOIOBBIX M LHU(POBBIX MPUOOPOB, 3aMUCHIBATH
HoKa3aHus IpUOOPOB ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI;
MPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BETWYMHBI OT JIPYroil C
MCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUN (3aBHCUMOCTU IyTH PAaBHOMEPHO JBUKYILETOCS
Tela OT BPEMEHHU JIBM)KCHMS Te€ja, CUJIbI TPEHUS CKOJIBKEHMS OT BEca TeEJa, KauyecTBa
0o0paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOUaau
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTU OT YJIMHEHHS NPYKUHBI, BBITAIKHBAIOLIEH
CHUJIBI OT O00BEMa MOTPYKEHHOM dYacTU Tejda U OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€JIa, OT INIyOMHBI, HA KOTOPYIO MTOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUS TeJ, YCIOBUM PaBHOBECHUS pblyara U OJIOKOB), y4aCTBOBATh B IUNIAHWPOBAHUU
y4eOHOro HCCIeOBaHUs, COOMpATh YCTAHOBKY U BBINOJHATH H3MEPEHUs, CIEAys
MPEAJIOKEHHOMY — IUIaHy, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTH
(U3HUECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOMUI U TpauKOB, JAeNIaTh BHIBOJABI 10
pe3ynbTaTam HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEpEeHUs (U3MUECKHX BEIMYMH (TUIOTHOCTh BeLIECTBa
KUAKOCTH W TBEPIOTO TeENa, CUJAa TPEHUS CKOJIBKEHUS, JaBJIICHHE BO3/yXa,
BBITAIKUBAIOIIASI CUJIA, ICHCTBYIONIAS HA OTPYXKEHHOE B )KUJIKOCTb TEJI0, KOADPUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYs MPEAJIOKEHHOW UHCTPYKIUU: MIPU
BBIMOJHEHUH H3MEPEHUN coOUpaTh 3KCHEPUMEHTANbHYI0 YCTAHOBKY M BBIYUCIATH
3HAYEHHUE NCKOMOM BEJIUYUHBL;

coOmo/IaTh TpaBWIa TEXHUKH 0O€30macHOCTH mpu  paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

yKa3blBaTh MPUHLMIBI JACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETpP, COOOIIAIOIINECS COCYAbI, OapOMETp, phluar, MOJBUKHBIA U
HEMOJIBUKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTD;

XapaKTepHU30BaTh MPUHIUIIBI ACHCTBUS H3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpOM Ha WX ONUCaHus (B TOM 4YMCIE: MOAIIUIHHUKH, YCTPOWCTBO BOJONPOBOAA,
TUJIpaBIMYECKUN IIpecc, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HAcoC, apeoMeTp),
UCIIONIb3YSl 3HAHUA O CBOMCTBaX (PU3MYECKUX SBICHUN W HEOOXOAUMBbIE (PU3UUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpPUMEPhl (HAXOIUTh HH(MOPMALKMIO O TMpUMepax) MpPaKTUYECKOIo
UCIOJb30BaHUS (PU3MUECKUX 3HAHUW B IIOBCEIHEBHOM MHU3HU Uil oOecnedeHus
0e30macHOCTH TMpH oOOpalieHnd ¢ OpubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH,
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COXPAHEHUS 370POBbsI U COOJIOIEHUS] HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKpPY>KarOIIen
cpene;
OCYUIECTBJISATh OTOOpP MCTOYHUKOB HHGopmanuu B MHTepHETE B COOTBETCTBUM C
3aIaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIETATH MHPOPMAIUIO, KOTOPAas SIBISIETCS MPOTUBOPEUNBOM
WJIH MOXET ObITh HEJOCTOBEPHOI;
UCIIOJI30BATh MIPH BBIMOIHEHUU YUEOHBIX 33JlaHUN HAy4YHO--TIOMYJSPHYIO JINTEPATypPy
du3nIecKoro coaepKaHus, ClipaBOYHbIE MaTepUabl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMl KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HWHGOpPMALKUKA U3 OTHOU
3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIC KpaTKUE MUCHMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaluu (HU3NUECKOro COoAEpKaHUsl, B TOM YHUCIE IMyOJMYHO JIeNaTh
KpaTKHe COOOIIEHUS O pe3yJibTaTaXx MPOEKTOB MM YYEOHBIX MCCIIEIOBAHUN, IPH 3TOM
IPAaMOTHO HCHOJb30BATh W3YYEHHBI MOHATHUMHBIA anmapar Kypca (U3HKH,
COIIPOBO’KJ1AaTh BBICTYILUICHUE IPE3CHTALINEH;
IPU BBIMOJIHEHUN YYEOHBIX MPOEKTOB U HMCCIEAOBAHUN pacHpenessiTh 00sS3aHHOCTH B
IPYIIE B COOTBETCTBUM C MOCTABJIECHHBIMU 3aJ]a4aMH, CJICAUTh 3a BBIIIOJHEHUEM IIJIaHA
JNEUCTBUM, AaJIeKBAaTHO OIIEHUBAaTh COOCTBEHHBIM BKJAJ B JACSITENbHOCTb TIPYMIIbIL,
BBICTpAaNBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoniy obyuenuss B 8 kijacce mpeaMeTHble pe3ybTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
HCIIOJIB30BaTh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JABMKEHHE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIECTBA, KPHUCTAIUIMYECKHME M aMOp(HBbIE Tena,
HACBHILIECHHBI U HEHACBIIIEHHBIN ap, BIAXXHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPrusi, TEIUIOBOM JBUTATEIb, JJIEMEHTAPHBIN JJICKTPUUECKUN 3apsill, JJIEKTPUUECKOE
10JI€, TPOBOAHUKHU U TUDJIEKTPUKH, IOCTOSTHHBIN JIEKTPUUYECKUNA TOK, MATHUTHOE TIOJIE;
paznuyaTh SIBJIEHUs (TEIJIOBOE pACUIMpPEHHE M C)KaThe, Tellonepenaya, TEeIrIoBOe
paBHOBECHE, CMAayMBaHUE, KaNWUISAPHbIE SBICHUS, WCIAPEHUE, KOHAECHCALNS,
IIJIABJICHHE, KpUCTAJLTU3AIUS (oTBEpAEBaHUE), KUIICHUE, Terionepeaaya
(TEemIONpPOBOHOCTh, KOHBEKLMS, W3JIyYEHHUE), SJIEKTpU3ALMs TEJ, B3aUMOJEHUCTBUE
3apsioB, JEHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MAarHuTOB, JAEHCTBHE MArHUTHOTO TOJII Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIUSI) 10 ONHCAHUI0 HX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4HCJie (PU3HUECKUE SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KAITUJUISIPHbBIE
ABJIEHUS B IPUPOJE, KPUCTAIIBI B IpUpoie, n3iryyeHue CollHia, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHEra, JJIEKTPUUYECKHUE SIBJICHUS B
atMoc(epe, 3MEeKTPUUECTBO KUBBIX OpPraHM3MOB, MArHUTHOE Moje 3emiu, Apeid
MIOJIFOCOB, POJIb MAarHUTHOIO MOJIS ISl )KM3HU Ha 3emile, MOJSPHOE CHUSHHE, PU 3TOM
NEPEBOIUTh MPAKTUYECKYIO 3ajady B y4eOHYIO, BBIJIEIATh CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) HU3NYECKUX SBICHUM;
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OMUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SBICHUS, UCIIONB3Ys (hU3HUUECKUE
BEJIUYMHBI (TeMIlepaTypa, BHYTPEHHSSI HHEPrus, KOJIMYECTBO TEIIOTHI, YAEJIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, VyjeJbHAas TEIUIOTa IUJIaBJCHUS, yHAelbHas TeruioTa
napooOpa3oBaHus, yJelibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PUIUEHT IMOJIE3HOTO
JNEUCTBUSA TEIUIOBOM MAalIMHBI, OTHOCUTENIbHASI BIAXXHOCTh BO31yXa, AJIEKTPUYECKUUI
3apsl, CUiia TOKa, SJIEKTPUUECKOE HAMPSXKEHHUE, COIPOTUBRIICHUE TPOBOIHUKA, YACIbHOE
CONPOTHUBJICHUE BEIIECTBA, paO0Ta U MOILIHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBIJIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICI UCHOIB3YEMbIX BEITUYHMH, 0003HAUCHUS U
eAMHULBI  (U3UYECKUX BEJIMYHMH, HAXOAUTh (POPMYJBI, CBS3BIBAIOLINE JaHHYIO
(¢u3nYecKyl0 BEIMYMHY C JPYTMMH BEJIMUYMHAMH, CTPOUTH TpaduKH H3yUYEHHBIX
3aBUCUMOCTEHN (PU3UUECKUX BEJTNYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOILECCHI, MCIIONIb3Ys
OCHOBHBIE TMOJIOKEHUS MOJEKYJISIPHO--KHHETUYECKOH TEOpUU CTPOCHHSI BEULIECTBA,
MPUHIUI CYNEPIIO3UIUH NOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a,
3ak0oH OMa Uil yyacTka 1enw, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEHUsI SHEPTHUH, IIPU
STOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMAaTUYECKOE
BBIPAKEHUE;

O0OBACHATH (PU3UUECKHUE MPOIIECCHI U CBOKWCTBA TEJN, B TOM YUCJIE U B KOHTEKCTE CUTYyaIUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKHUX MIArOB C ONMOPON Ha 1—2 M3y4eHHBIX CBOMCTBA
bu3HUecKuX IBICHUM, (U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiaTh pacyéTHble 3anadyd B 2—3 JEUCTBUS, MCHONB3YSd 3aKOHbI U (HOPMYJIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4M 3aIIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTAaTOK JAHHBIX JUIsl PEIICHUs 3aJauyM, BbIOUpATh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIs €€ pPelleHus], MPOBOIUTh PAcYEThl U CPAaBHUBATh
HOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;

pacno3HaBaTh NPoOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MTPU MOMOIIN (PU3NYECKUX METOJIOB,
UCIIOJIb3Ysl OINUCAaHUE UCCIENOBAHUS, BBIJCIATh MPOBEPSEMOE MPEIINOJIOKEHHE,
OLICHUBATh IPABUJIBHOCTH MOPSAKA IPOBEICHUS HCCIIENOBAHUS, 1€JIaTh BEIBOBL;
MIPOBOMTH OIBITHI [0 HAOIIOIEHUIO (PU3UUECKUX SIBICHUN UITH (PU3UUECKUX CBOMCTB Tel
(KanWIISipHbIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHHS BO3/1yXa OT €ro o0bEmMa, TeMIepaTypsl,
CKOPOCTHU TpOIecca OCTHIBAHUS M HArpeBaHUs MPHU M3TYyYEHUU OT LBETAa U3Iydarouien
(mornomaroieit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYPbI KUIKOCTH
U IUIOIIAJHM €€ MOBEPXHOCTH, JJIEKTPU3ALUs TEJ M B3aUMOJACHCTBUE SJIEKTPUUYECKUX
3apsAJI0B, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHMWTOB, BU3yaJIW3aldsl MArHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TMOJISI HA MPOBOAHUK C TOKOM, CBOWMCTBA
ANIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (popMyIupoBaTh
IpoBepseMble  MPEANOJIOKEHUs, coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI ONbITa U (POPMYITHPOBATH BHIBOBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHHUsI TEMIIEPATYphbl, OTHOCUTEIBHOW BIAXKHOCTU BO3/YXa,
CWJIbl TOKa, HANpSDKEHHs] C MCMOJIb30BAHMEM aHAJOTOBBIX NMPUOOPOB M JIATUMKOB
(Gu3NuecKuX BEIUYMH, CPAaBHUBATh pe3yJbTaThl H3MEPEHU C YYETOM 3aJaHHOU
abCOIOTHON TIOTPEIIHOCTH;
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MPOBOANTH MCCIEAOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKON BEIUYMHBI OT APYTOM C
UCIOJIb30BaHUEM NIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COTIPOTUBIIEHUS TPOBOAHHKA OT €T0
JUIMHBI, TUIOIIAAU IONEPEYHOI0 CEUEHUs M YJEIBbHOIO CONPOTUBJIEHHS BELIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, HIYILIETO Yepe3 NPOBOAHUK, OT HANPSKEHHsI HAa IIPOBOJHUKE,
HCCJIEIOBAHUE MOCIEA0BATEIBHOIO W MAapaluIeIbHOTO COEIWHEHHA IPOBOJIHHUKOB):
IUTAHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEHys
peI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAThI MOJYYEHHON 3aBUCUMOCTU B BUJE
TabyuIl U TpauKOB, /IeJaTh BHIBOBI M0 PE3yIbTaTaM UCCIICI0BAHUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIMUYUH (yIelbHAs TEIUIOEMKOCTD
BEILIECTBA, COMPOTUBJIECHUE MPOBOJHHMKA, padOTa WU MOIIHOCTbH 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
IIPEIIOKEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUECHUE BEITUYHHBI;

coON0IaTh MpaBWiIa TEXHUKH 0O€30MmacHOCTM Mpu paboTe ¢  Ja0OpaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh IPUHIIUIIBI AEUCTBUS N3yUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C ONOpOM Ha MX ONUCaHUS (B TOM 4YMCIE: CHUCTEMa OTOIUICHUS JIOMOB, THMTPOMETD,
napoBasi TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUYHUK JIEKTPUUYECKON SHEpPrum,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTEIbHBIE JJIEKTPONPUOOPHI (IPUMEPHI),
ANEKTPUYECKUE MNPEIOXPAHUTENH, AIIEKTPOMATHUT, SJIEKTPOABUIATENb MOCTOSHHOIO
TOKa), HCHOJb3ysl 3HAHUS O CBOMCTBaX (U3MUECKUX SIBICHUH M HEOOXOIUMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENbHBIE TPUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTelb BHYTPEHHEIO CrOpPaHHMsl, JIEKTPOCKOI, PEOCTar), COCTAaBIATh
CXEMBI 3JIEKTPUYECKHUX LIENEH C MOCIEI0BATEIbHBIM U IapaJUICIbHBIM COEIMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
NPUBOAUTH MpUMEPHl (HAXOAUTh MHPOPMALMIO O TMpPUMEpax) MIPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWWA B TOBCEIHEBHOW >KM3HU [JIsi OOECICUEHUS
O0e3omacHOCTH Tpu OOpalieHuu ¢ TOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 37J0POBbsI U COOJIIOJIEHUS] HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KaIOLIei
cpene;

OCYUIECTBJIATh MOUCK UHPOpMauu (pU3ndeckoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U MYTEM CpPAaBHEHUS JOMOJHUTEIbHBIX HMCTOYHHUKOB BBIJEISThH
uH(pOpPMaLIKIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;
MCIOJIb30BaTh NPU BHINOJHEHUH YU€OHBIX 3aJaHUil HAYYHO--TIONMYJSIPHYIO JUTEPaTypy
(u3HUECcKOro coJep>KaHusl, CIpaBOYHbIe MaTepUualibl, pecypchbl cetu MHTepHET, Bl1aieTh
npuéMaMy KOHCHEKTHUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOpMALUU W3 OHOU
3HAaKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M KpPAaTKHE YCTHBIE COOOMICHHs, 0000IIas
MH(GOPMALIMI0O U3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOTO COAEpKAHUS, B TOM YHUCIE
nyOlIMYHO  MPEACTaBIATh  PE3yJbTaTbl  IMPOEKTHOM  WJIM  HCCIEN0BATENbCKOU
JESTeIbHOCTH, IPU 3TOM I'PaMOTHO HMCHOJb30BaTh M3YyUEHHBIH NMOHSITUHHBIN ammapar
Kypca (pU3uKH, COMPOBOKIATh BBICTYIUICHHUE MTPE3CHTALINEH;
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MPU  BBINIOJIHEHUHM Y4YE€OHBIX TIPOCKTOB W HWCCIEIOBAHUN (PU3MUECKHX TIPOIECCOB
pacnpenensiaTb 00S3aHHOCTU B TPYMNE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/ladyaMH,
CIEAUTh 3a BBIOJIHEHUEM IUJIaHA JACHUCTBUM M KOPPEKTHPOBATH €ro, aJ€KBATHO
OIICHUBAaTh  COOCTBEHHBIM BKJAJ B  JEATEIBbHOCTh TPYNIbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce mpeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUI:
WCMOJIb30BaTh MOHATHS: CHCTEMA OTCUETA, MaTepualibHas TOYKA, TPACKTOPUS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus (ymnpyras, IiacTHdeckas),
TPEHUE, IECHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTD U IIEPETPY3KH, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJOE TEJO, IEHTP TKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE
KOJ1e0aHMsI U BOJIHBI, 3BYK, UHPPA3BYK U YJIBTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUSI, alibpa-, 0eTa- U raMMa-u3TydeHUs1, U30TOIIbI, iFepHasi YHEPIeTHKA,
paznuyaTh SBJIICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEMHOE [IBH)KEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TMaJIeHUE TeJ, PABHOMEPHOE
JBWKEHHE TI0 OKPYXKHOCTH, B3aUMOJCUCTBHE TEJ, PEAKTUBHOE JBHKCHUE,
KoJiebaTellbHOE JIBIJKEHHE (3aTyXalollMe W BbIHY)KICHHbIE KOJIEOaHHWsA), PE30HAHC,
BOJIHOBOE JIBMKEHHE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MIPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3NI0KeHHE OEJIoro cBeTa
B CIEKTP U CJOXEHHE CIEKTPaJIbHBIX LBETOB, JUCIIEPCUS CBETA, €CTECTBECHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHMYATOr0 CIIEKTPA U3TYyUCHHUS ) TIO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIMIMNX JaHHOE (U3UYECKOE
SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE MU3YUYCHHBIX (PU3UUYECKUX SIBIICHUN B OKpY’KaroleMm Mupe (B
TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE: MPUIUBLI U OTIIMBBI, JIBIDKCHHUE TIJIAHET
CoOJIHEUHOM CUCTEMBI, PEAKTUBHOE JIBUKCHUE )KUBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHUE, CEMUCMHUYECKHE BOJIHBI, I[yHaAMH, 03XO0, IIBE€TA Tell,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPaPUOIETOBOTO W PEHTIEHOBCKOTO H3JYyYEHUW, €CTECTBEHHBIM pPaTuOaKTUBHBIN
¢dboH, KOCMHUYECKHE JTyUH, paIMOaKTUBHOE U3ITyUYE€HHUE TPUPOTHBIX MUHEPATIOB, ICHCTBHE
PaIMOAKTUBHBIX M3Jy4YCHUH Ha OpraHu3M 4YeJjoBeKa), IPU OTOM IMEPEBOJUTH
MPaKTUUECKYIO0 3a7ady B Yy4e€OHYIO, BBIICIISITH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
bu3HUeCcKuX SIBICHHUI;
OMHCHIBATh M3YUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIONIBb3YS (PU3MUECKUE
BEJIMYMHBI (CpeJHssI U MTHOBEHHAs CKOPOCTh TeJjla MpU HEPaBHOMEPHOM JBHIKECHUH,
YCKOpEHHUE, IEPEMENIEHNE, TYTh, YTII0Basi CKOPOCTh, CUJIa TPEHMUS, CHJIA YIIPYTOCTH, CHUIIa
TSYKECTH, YCKOPEHUE CBOOOAHOrO MAaJEHUs, BEC Tela, UMIYJbC Tella, UMIYJbC CHUJIbI,
MexaHu4eckas paboTa M MOITHOCTH, MOTEHIMAIbHAS DHEPrUsl Telia, MOJHATOTO Ha
MMOBEPXHOCTHIO 3€MJIM, IMOTCHUUAIbHAS HDHEPrUsl CKATOM NPYKUHBI, KAHETUYECKas
SHEPTrHUsl, MOJHAS MEXaHWYECKas SHEPTrusl, MEPUOJI U YacTOTa KOJeOaHUi, ITTMHA BOJIHBI,
I'POMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, TOKA3aTelb MPEJIOMIICHUS CPE/Ib ), IPU
OTMKCAHUHM TPABWIBHO TPAKTOBaTh (PU3MUECKHN CMBICT WCIOIB3YEMbIX BEIINYHH,
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0003HAYECHUSA W €IMHULBI (PU3NUECKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTMMHU BEJIMYMHAMU, CTPOUTH T'paUKu U3yUEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SBICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH
COXPAaHEHHUsI HHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYNEPHO3UINUA CHUII,
OPUHIIMI OTHOCUTENHHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAXKEHHUS U MPETIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsA0BOT0 U MACCOBOTO
YHCell MPHU SJIEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U
3aMUChIBAaTh €T0 MATEMAaTUYECKOE BBIPAXKECHHE;

OOBSACHATH (PU3HUECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyalUi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO--CIICJCTBEHHBIE CBS3U,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpoi Ha 2—3 U3yUEHHBIX CBOICTBA
(u3HUeCcKUX ABICHHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3a/1a4d (OMUPAIOIIUECS HAa CUCTEMY M3 2—3 ypaBHEHMII), UCIOIb3Ys
3aKOHBI ¥ (HOPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJlayd 3alKChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIONINE WU H30BITOYHBIC
JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE ISl PELICHUs, MPOBOIUTH
pacuéThl U OIEHUBAThH PEATUCTUIHOCTH MOYYCHHOTO 3HAYCHUS (PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEIIUTH MPHU MOMOIIN (GU3UYECKUX METO/IOB,
UCTIOJNIb3ysl ONUCAHHE HCCIENOBaHUs, BBIICHATh MPOBEPIEMOE MPEANOIOKEHHE,
OLICHMBATh MPABUJIBHOCTh TMOPSIKA MPOBEIACHUSI HCCIECIOBAHMS, J€JaThb BbIBOJBI,
WHTEPIIPETHPOBATH PE3YNIbTAThl HAOIIOCHUN U OIBITOB;

MIPOBOMTH OMBITHI IO HAOIIOIEHUIO (PU3UIECKUX SIBICHUN UITH (PU3HMUECKUX CBOMCTB TEI
(u3ydyeHre BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPruu, 3aBUCUMOCTh
nepruoja KoyiebaHui Ipy>KMHHOTO MasgTHHUKA OT MacChl Ipy3a U KECTKOCTH MPYNKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/Ibl MaJIbIX KOJeOaHU, MPAMOIMHEIHOE pacTIpoCTpaHeHHE
CBETa, Pa3JI0KEHUE OEJIOro CBETA B CIIEKTP, U3YUEHUE CBOMCTB N300paKEHUA B IJIOCKOM
3epKajie U CBOMCTB H300pa)k€HUsI TpeaMeTra B coOUparolie JuH3e, HaOII0JeHUE
CIUIOIIHBIX U IMHENYATHIX CIIEKTPOB U3IYUCHHSI): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY
13 u30bITOYHOTO Habopa 000pYIOBaHUs, OMUCHIBATH XOJ OMBITA M €T0 PE3YJIbTATHI,
(opMyIUpPOBATH BHIBOIBI;

NPOBOJUTH TPH HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX W3MEPEHHM, OMpENeNss CpeaHee
3HAUYCHHE U3MEpAEMON BeIUYMHBI ((POKYCHOE paccTOsHUE COOUpArolIel JIMH3bI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEePUTETHHOTO MPUOopa);

MPOBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C MCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JABM)KCHUU
0e3 HaYaJIbHOM CKOPOCTH, MepHuoja KojieOaHUH MaTEMAaTUYECKOI0 MAasATHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaXEHHsS CBETa OT yria MaJeHusl W yria MpeJoMJIeHUs: OT
yria majeHus): IUIAaHUPOBATh HCCIIEOBAHHME, CAMOCTOATEIHLHO COOMpPATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yNabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYUH B BHJE
Ta0JIMIl U TPAPUKOB, eJIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEeI0BaHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHUs (U3NYECKUX BEIMYMH (CpPEeNHssi CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MajeHHUS,
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KECTKOCTD MPYXKUHBI, KOIPPUIMEHT TPEHHsI CKOJBXKEHHs, MEeXaHHueckas pabora u
MOIIIHOCTb, YaCTOTa U EPUO]] KOJIeOaHUH MAaTEMAaTUYECKOTO U MPY>KMHHOTO MAasITHUKOB,
OnTHYECKas CUjia COOMPAIOIIEH JIMH3BI, paIMOAKTUBHBIN (POH): TNIAHUPOBATH U3MEPEHMUS,
coOupaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH HW3MEPEHUS, CIEAys
MPEIJIOKEHHOW WHCTPYKIMHU, BBIYKCIATH 3HAYEHHWE BEJIWYMHBI W AHAJIU3UPOBATh
MOJIyYCHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;

coONo/IaTh TpaBWila TEXHUKM Oe30macHOCTH TMpu paboTe ¢ JabOpaTOPHBIM
000py10BaHUEM;

pa3nnyaTh OCHOBHBIC NPU3HAKK HU3YYEHHBIX (PU3MYECKHX MOJENEeH: MaTephasibHas
TOYKa, aOCOJIOTHO TBEPIOE TEIO0, TOUCUHBIA HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHEeTapHas MOJIEJIb aTOMa, HYKJIOHHASI MOJIE]Ib aTOMHOTIO S]1pa;

XapaKTepU30BaTh IPUHLIUIIBI IEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOICTB
C OMOpOM Ha UX ONMCaHUs (B TOM YHCIIE: CIIUIOMETP, TaTYUKH MOJIOKEHUS, PACCTOSIHUS
U YCKOPEHUS, PAaKeTa, 3X0JIOT, OUYKH, IEPUCKOI, (poToanmapar, ONTUYECKUE CBETOBOIBI,
CIEKTPOCKON, JIO3MMETp, KaMmepa BuibcoHa), HCIONB3ys 3HAHMS O CBOMCTBax
(puznyecKkux sABJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCII0JI30BaTh CXEMBI M CXEMAaTUYHbIE PUCYHKH H3YYECHHBIX TEXHUYECKHUX YCTPOWCTB,
M3MEPUTEINIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEHICHUH YYEOHO--
MPAKTUYECKHUX 3aJ]1ay, ONTUYECKHUE CXEMBbI JUJISl TOCTPOEHUS M300paKEHUU B IIJIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

OPUBOJAUTH HpPUMEpPhl (HAXOIUTh HHGMOpPMALMIO O TpUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsI (DU3MYECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU [IJIsi OOECHEUYEeHUS
0e30macHOCTH Mpu OOpalieHuu ¢ NOpuOOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MOBEEHUS B OKpYKatoLen
cpexne;

OCYIIECTBIIATh MOMCK uHGopMauuu (u3nueckoro conaepxxanus B HTepHere,
CaMOCTOSTENbHO (OPMYIUPYSd MOUCKOBBIM 3alpoc, HAXOAWTb IYTH OINPEACICHUS
JIOCTOBEPHOCTH TIOJyYeHHOW WHGOpPMAIlUM HA OCHOBE WMEIOIIMXCS 3HAHUU U
JOTOJHUTENBHBIX UCTOYHUKOB;

MCIOJIb30BaTh MPH BHINIOJHEHUH YY€OHBIX 3aJaHUI HAy4YHO--TIONMYJSPHYIO JUTEPATypy
(u3nyecKoro coaepkaHus, ClipaBOUYHbIE MaTepHalbl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMu KOHCIEKTHMPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALMH W3 OJHON
3HAKOBOM CHCTEMBI B JIPYTYIO;

c03/1aBaTh COOCTBEHHBIE MMCbMEHHBIEC U YCTHBIE COOOIICHHS HAa OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUYECKOTO COACpKaHMs, IMyOJIUYHO TMPEACTaBIATDH
pe3ynbTaThl MPOEKTHOW WIIM HCCIEAOBATENbCKOM NIEATETbHOCTH, MPU 3TOM TPaMOTHO
UCIOJIb30BaTh M3YyUYCHHbIM MOHATHMHBIA amnmapar u3y4aeMmMoro paszaenia (U3UKA U
COMPOBOXK/IATh BBICTYIJIEHUE TMPE3CHTALMEH C Yy4E€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne = HaumeHoBaHHe pa3[ie/jiOB U TeM Koamsecrso acon JJieKTpOHHBbIE (IU(pPOBHIE)
n/n MPOrpaMMbl Beero  OHTPOJbHbIe IIpakTHYecKHE  oGhazopaTenbHBIE pecypebl
padoThI padoThI
Pa3nen 1. ®u3uka v €€ poJib B NO3HAHMH OKPY/KAKOLIEro MUpa
1.1  ®wuzuka - HayKa O IPUPOJE 2 BH6H,HOTGK3 HOK
https://m.edsoo.ru/7f416194
bubmoreka [IOK
1.2 | DE3HIECKHE BEUTHHEL 2 1 https://m.eds00.ru/7f416194
13 EcTecTBEHHOHAaY4YHBIN METO 2 1 bubmuoteka [JOK
' MO3HAHUS https://m.edsoo0.ru/7f416194
Htoro o pazaeny 6
Paznen 2. IlepBoHayajibHbIe CBeJIeHUS 0 CTPOEHUM BelllecTBa
2.1  CrpoeHue BemiecTBa 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f416194
29 JIBU>KEHVE ¥ B3aMMO/ICUCTBHUE 2 1 1 butmoreka [JOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
2.3 = ArperaTHble COCTOSHUS BEIIECTBA 2 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
bubmoreka IIOK
3.1 Mexanmieckoe IBIKCHHE 3 1 https://m.eds00.ru/7f416194
bu6mmoreka IJOK
3.2 Huepuus, Macca, INIOTHOCTE 4 1 https://m.edso0.ru/7f416194
bu6mmoreka IJOK
3.3 Cuna. Bunsi cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHMAKOCTENH M ra30B

[aBnenue. [lepenaua naBnenus
4.1 TBEPABIMU TEJIAMU, KUJIKOCTIMU 3 EH6H_HOTeKa LHOK
https://m.edso0.ru/7f416194
U Ta3aMu
bubmoreka [JOK
4.2 Jlasnenue xuaKocTy 5 1 https://m.eds00.ru/7f416194
bubmoreka [JOK
4.3 ATMOC(HEpHOC NaBiICHHC 6 https://m.edsoo0.ru/7f416194
44 JlericTBUE )XKUJIKOCTH U Ta3a Ha 7 1 3 bubmoreka [JOK
' NOTPYKEHHOE B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIIHOCTH. DHEPIrusi
bubmoreka [IOK
5.1 | Pabora m mommoCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka IJOK
5.2 | TIpocThIe MEXaHHSMEL . 1 https://m.eds00.ru/7f416194
bu6mmoreka IJOK
5.3 Mexanmicckas snepri 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIUYECTBO YACOB IO IPOI'PAMME 68 3) 12

26
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Ne HaumeHoBaHMe pa3iesioB 4 TeM
n/n NPOrpamMMmbl

KoanuyecTBOo 4acoB

KonTtpoabnbie IIpakTuueckue

Beero padoThI padéoTbI

Paszgea 1. TemsioBbIe iBJIeHUSA

JJIeKTpPOHHBbIE (HU(PPOBHIE)
o0pa3oBaTesibHbIE pecypchl

1.1  CtpoeHue u CBOICTBA BELIECTBA

1.2 TerioBbie TPOIECCHI

Hroro no pazneny

7 1
21 1 5
28

bubmoreka [JOK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
https://m.edsoo.ru/7f4181ce

Pazgea 2. JjeKTpuyecKue 1 MATHUTHbIE SIBJICHUS

DIIEKTPUYECKUE 3aPSIBbL.

bu6mmoreka IJOK
21 3ap PDKCHIBIC TEMA 11X ! . 1 https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBUE
2.2 TlocTOSHHBIN ANEKTPUIECKUIN TOK 20 1 7 ﬁggg%ﬁi%iiorﬁ/? f4181ce
bubmoreka [IOK
23 | Marauribe ABTCHUS 0 . 15 https://m.edsoo.ru/7f4181ce
2.4 DIJIEKTPOMArHUTHAS] UHYKIIUS 4 1 EES;II;/(EZEZ&?’IJ/? f4181ce
Wroro no pazneny 37
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME 68 6 14.5
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9 KUIIACC

KosnuecTBo 4acoB
Ne HaumeHoBanue pa3aesioB U TeM DJIeKTPOHHBbIE (LM poBbIe)
n/u NpoOrpamMmebl Beero  KOHTpoJbHbie IIpakTHYeCKHE GhazopaTenbHbIe pecypebl
padoThI padoThI
Pasznen 1. Mexannueckue siBJECHHUSA
11 MexaHnuecKkoe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmoreka [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmoreka [JOK
1.2 Bsaumoneticrsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
1.3 3axoub coxpancHus 10 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasmeny 40
Paznen 2. Mexannyeckue KOJIeOAHUS U BOJIHbBI
2.1  Mexaaudeckue KonebaHus 7 1 3 bromzorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 = MexaHuuecKkue BOJIHBI. 3BYK 8 1 3 hitps://m.edso0.ru/7f41ada6
Wroro no pazueny 15
Paznen 3. DjeKTpOMArHUTHOE 1MOJIE€ M YJIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHUTHOE T0JIE U 6 2 butmoreka [JOK
' AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bubmoteka IIOK
4.1  3aKkoHBI pacOpOCTPAHECHUS CBETA 6 1 2 htps://m.edsoo.ru/7f41ada6
bubmoreka IIOK
4.2  JluH3BI U ONITUYECKHE MPUOOPHI 6 1 3 htps://m.edsoo.ru/7f41ada6
bu6mmoreka IJOK
4.3  Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 htps://m.edso0.ru/7f41a4a6

Wroro no pazneny 15



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

Pasznena 5. KBanTtoBble ABJICHUSA

5.1 Hcnyckanue u IOTJIOIICHHE CBETa aTOMOM 4 1 ﬁgggl;l/(r)r:ee?scl){)or{f/?f 112436
bubmunoreka IIOK
5.2 | Crpoerne aToMHOro £1pa 6 1 1 https://m.edscl)lo.ru/7f41a4a6
bubmoreka [JOK
5.3  SlmepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3ngea 6. IloBTOpUTEIBLHO-0000IIAKOIIIMIA MOTYJIb
6.1 [ToBTOpeHue u 0600IICHIE COEPIKAHUS 9 1 5 bubnuotexa [JOK
' Kypca pus3uku 3a 7-9 Kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB 11O ITIPOT'PAMME 102 10 27
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