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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (u3uKe Ha ypoBHE OCHOBHOI'O OOILIEr0 00Opa30BaHMs COCTABIEHA Ha
OCHOBE TOJOXXEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrapieHHbIx B @T'OC OO0, a takxke ¢
yuérom deaepaibHOi paboueil mporpamMMbl BocnuTanusd U KoHuenuuu mpemnojgaBaHus
yaeOHoro npeamera « Puznkay.

CopepxaHue mporpamMMmMbel 1Mo  (QU3MKE HampaBieHO Ha  (OpMHpOBaHUE
€CTECTBEHHOHAaYYHOH I'PaMOTHOCTH 00YYarOUIUXCcs U OPraHu3aliio U3y4eHHs] PU3UKHU Ha
NEeSITENbHOCTHOM ocHOBe. B mporpamme mno ¢u3MKe Yy4YUTHIBAIOTCS BO3MOXXHOCTH
yueOHoro mpeamera B peanuzauun TpeboBanuit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM W METaNpeIMETHBIM pe3ysbTaTaM OOYYEHHMs, a TaKkKe MEXKIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEJIMETOB HAa YpPOBHE OCHOBHOTO OOLIETro
00pa3zoBaHUsI.

[Iporpamma mo (u3MKe yCTaHABIMBAET pacHpeliesieHue y4yeOHOro marepuania 1o
rogam oOy4eHus (Mo Kjaccam), mpeajaaracT NPUMEPHYIO TTOCIIeI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOIO COJAEPKaHUS U YyUET€ BO3PACTHBIX
0coO0eHHOCTEN 00YYarOIINXCS.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ IENbIO0 OKa3aHUS METOIUYECKOM MOMOIIN
YUHUTEIO0 B CO3/JaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

®duszuka SBISETCA CUCTEMOOOPA3YIOMIUM JUIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB W SIBJICHUM,
HU3y4aeMbIX XUMHCH, OHOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEJOCTaBIsAeT Hanboliee sCHble 00pa3iibl
NPUMEHEHHs] HAY4HOTO METOJa MO3HaHUs, TO €CTh CIoco0a MOJIY4YeHHUsS TOCTOBEPHBIX
3HAHUI O MUDE.

OmHa w3 TIaBHBIX 3a7ad  (pu3nyeckoro oOpa3oBaHHS B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B (OPMHPOBAHUU €CTECTBEHHOHAYUYHON IPAMOTHOCTH U MHTEpeca
K HayKe y 00yJaronmxcs.

Nzydenne ¢u3nku Ha 0a30BOM ypOBHE MpEIIOJaraeT OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMH, XapaKTEpU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD!

® HAy4YHO OOBSICHSTH SBJICHUS;

® OIEHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® VHTEPHPETUPOBATh JAHHBIE W HMCIOJb30BATh HAYUYHBIE JI0KA3aTEJIbCTBA
JUTSI TIOTYYEeHHS BBIBOJIOB.

Lenu u3yyenust GU3MKA Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHUs OMpPEIEIICHBI
B Konmenuun mnpenonaBanusi ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuiickon Denepanuy, peau3yroImux OCHOBHBIE
oOmieoOpa3oBaTesibHBIE  MPOTrpaMMbl,  yTBepkAEHHOM  pemieHuem  Kosteruum
MunuctepcTBa npocsenienus Poccuiickoit deneparuu (mpotokon oT 3 aexadps 2019 r.
Ne [TK4BH).

Henu usyyenus Gpusuku:



e TpuOOpEeTeHHEe WHTEpeca W CTPEMJICHHS OOYYaIOIUXCS K HAYYHOMY M3YUEHHUIO
OPUPOJIBI, Pa3BUTHE MX WHTEIUIEKTYAIBHBIX U TBOPUYECKHUX CTIOCOOHOCTEH;

® Da3BUTHE TMPEACTAaBICHUA O HAYYHOM METOJE TMO3HaHUS U (HOPMHUPOBAHUE
MCCIIEI0BATEIBCKOTO OTHOMICHUS K OKPYKAIOIITNM SBIICHUSM;

e (opMuUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3YYCHHS OCHOB
CTPOCHHUS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKH;

e (dopMupOBaHUE TPEACTABICHUH O ponu (GU3UKH [ Pa3BUTUS  OPYTHUX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTUH;

® pa3BHUTHE INPEACTABICHUNA O BO3MOXHBIX cepax Oyaymel npodeccuoHanbHON
NESATENBHOCTH, CBSI3aHHOM C (PM3MKOM, IOJATOTOBKA K JajbHEHIIEMY 00YUEHHIO B
3TOM HaIlpaBJICHUU.

JlocTrkeHue 3TUX LieJied NMporpaMMsbl M0 (PU3MKE HA YPOBHE OCHOBHOTO OOILIETro

o0pa3oBaHusl 00ECIIeUNBACTCS PEIIEHUEM CIEAYIOUINX 3a/1aY:

e npuoOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOEHUH BEIECTBA, O MEXAHWYECKHX,
TEIUIOBBIX, IJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puUOOpEeTeHHE YMEHHUH ONHUCHIBaTh U OOBICHATH (PU3UYECKHUE SBICHUS C
UCTIOH30BAHUEM TIOJTyUYSHHBIX 3HAHU;

® OCBOEHHME METOJOB PEIICHUS MPOCTEHITNX PACUETHBIX 33729 C UCIOJIE30BaHUEM
du3nIeCcKuX MOJeNel, TBOPUECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33124,

® Dpa3BUTHE YMEHHH HAOIIOAAaTh NPHUPOJHBIC SBICHHUS W BBITOJIHATH OIIBITHI,
nabopaTtopHble  pabOTBI M JKCIEPUMEHTAIbHBIC  HCCIEAOBaHUS  C
UCMOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e ocBocHHE NpUEMOB paboTel ¢ wuHPopManuend (GU3NIECKOT0 COJEpIKaHUS,
BKJIIOYasi MHGPOpPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHAIU3 U
KPUTHYECKOE OIICHWBaHNE HH(POPMAIINY;

® 3HAKOMCTBO €O cdepamu MNpodEeCCHOHATBHOU ACSTEIBHOCTH, CBSI3aHHBIMH C
(GU3NKOI, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha JOCTHIKCHHUSX
dbuznueckoi HayKH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro

oOpazoBanus oTBouTCs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeJleq0), B 8 Kiacce
— 68 uwacoB (2 uaca B Hememo), B 9 kmacce — 102 yaca (3 waca B HeAENIO).

[Ipennaraemslii B mporpamMme 1o (usnke nepedeHb J1adopaTopHbIX padOT U ONBITOB
HOCUT PEKOMEHIATENbHBI  XapakTep, YYHTEIb JeJaeT BBIOOp NPOBEACHUS
7abopaTopHbBIX pabOT W OMNBITOB C YYETOM HMHAMBUAYaJbHBIX OCOOEHHOCTEH
oOydJamuxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHui, TpejiaraéMblX B paMKax
OCHOBHOTO roCy/1apCTBEHHOTO JK3aMeHa o dusuke.



COJAEPKXAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u eé poJib B IO3HAHUYN OKPY KAIOIIEero Mupa.
®duszuka — Hayka O npupone. SBneHus npuponsl. Dusmyeckue SABICHUA:
MEXaHUYECKHE, TEIIOBBIE, JJIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnyeckue BeIMUUHBI. M3Mepenne pusznueckux BennunH. Pu3znyeckue npuoophl.
[TorpemHocTs U3MepeHUl. MexayHapoiHasi CUCTEMA €UHULL.
Kak ¢usuka u  jgpyrue  ecTeCTBEHHblE  HAyKM  H3y4yaloT  [PUPOAY.
EcTtecTBeHHOHay4HBIN METOJ| MMO3HAHUA: HAOJIO/IEHHE, IOCTAHOBKA HAYYHOTO BOIPOCA,
BBIIBIDKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 0OBICHEHHE HAOII01aEMOT0
sBneHust. Onucanue GU3NYECKUX SBJICHUN ¢ TIOMOILBIO MOJIEIEH.
Jemoncmpayuu.
1. MexaHuyecKue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. Ousnyeckue NpuOOPHl W TpoUeAypa MPSIMBIX H3MEPEHUN aHaJOroBBIM U
(G pOBBIM TTPHOOPOM.

Jlabopamopnuie padbomst u onvimel.

1. OmnpeneneHue 1eHbI ASICHUS MIKAIbl H3MEPUTEIBHOTO PUOOpA.
N3mepenue paccTossHUN.

w

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Ornpenenenne pasMepoB MajbIX TEIN.

N3mepenne temmnepaTypsl IpYU TOMOIIU KUIKOCTHOIO TEPMOMETPA U AaTUMKA
TeMIEPaTYphI.

v &

6. IIpoBeneHue wucciuenoBaHus 10 IPOBEPKE THUIIOTE3bl: JAJIBHOCTH IOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbIIE BBICOTA MYCKA.

Paspnea 2. IlepBoHayaibHbIC CBEACHHUSI O CTPOCHHMH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JICKPETHOE CTPOEHUE BELIECTBA.

JBm>xeHue yactull BemecTBa. CBs3b CKOPOCTH JBMXKEHHUS YACTHUIL C TEMIIEPATYPOIl.
bpoyHoBckoe nBmwkenue, nuddysus. BzaumoaeiicTBre yacTHIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM U TBEPABIX
(kpucTa/uIMUeCcKuX) Tel. B3auMOCBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSX M WX aTOMHOMOJICKYJSIPHBIM CcTpoeHueM. (OcoOEHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmroneHrne OpOyHOBCKOTO JIBHXKEHUSI.

2. Habmonenue nuddysum.

3. HaOmronenue sIBICHUN, OOBSICHSAIOMIMXCS MPUTSHKEHHUEM WIM OTTaJKUBAaHUEM

YaCTHUI] BEILIECTBA.

Jlabopamopnuie padomut u onvimeol.



1. OneHka quameTpa aToMa METOAOM PSAOB (C UCHONb30BaHUEM (poTorpaduii).
2. OnbIThl IO HAOMIOACHUIO TETJIOBOTO PACUTUPEHHUSI Ta30B.
3. OnsITHI IO OOHAPYKEHUIO JEUCTBUS CHUJI MOJICKYJISIPHOTO MIPUTSIKEHUS.
Paznea 3. /IBukenne u B3auMoeCTBHE TeJl.
Mexanuyeckoe aBuxkeHrue. PaBHOMepHOE U HepaBHOMEpHOE BMkeHHue. CKOpPOCTh.
Cpenusig CKOpOCTh TP HEPABHOMEPHOM ABMKEHUU. Pacuér myTu u BpEMEHHU JBUKEHHUS.
SlBnenve wHepnuu. 3akoH UHepUUU. B3aumMmojeilcTBHe Ten Kak MpUYMHA
U3MEHEHUsI CKOPOCTH ABWXKEHHUs Tel. Macca kak mMepa MHEpTHOCTH Tena. [lmoTHOCTh
BelecTBa. CBs3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEIECTBRA.
Cuna kak XapakTepUCTUKa B3aumojaecTBus Ten. Cuia ynpyroctu u 3akoH I'yka.
N3mepenue cuiibl ¢ MOMOIIBI0 TUHAMOMETpA. SIBIeHNEe TATOTEHUs U cuiia Tsbkectu. Cuna
TSOKECTH Ha Apyrux mianerax. Bec tema. HeBecomocTs. CrioxkeHue cujl, HaIpaBIEHHBIX
no ojgHou mpsiMou. PaBHopeictByromas cwi. Cwia TpeHus. TpeHHE CKOJIBXKEHUS U
TpeHue NMoKos. TpeHue B MpUpoJie U TEXHUKE.
Hemoncmpayuu.
HaGuroneHre MexaHn4ecKoro JBUKEHUS Tela.
N3MepeHne CKOpOCTH NMPSIMOJTMHEUHOTO JBHKEHUS.
HaGumroneHue siBeHus: HHEPIIUH.
HaGmronenre u3MeHeHusI CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHEHME MacC N0 B3aMMOJIEUCTBUIO TETI.
CrnoxxeHue Cuil, HalpaBJICHHBIX IO OJJHON IPSIMOM.
Jlabopamopnuie padomut u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [IBIDKCHHS (IIapuKa B IKUIKOCTH,
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MOJIEJIN JIEKTPUUECKOTO aBTOMOOWIISI U TaK Jajee).

2. OmpeneneHue cpenHed CKOPOCTH CKOJIbKEHUsT Opycka WM IIapuka [0
HAKJIOHHOH IJIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPAOIO TENA.

4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBHUCHMOCTb pacTshkeHus  (nedopmainun)
IPYKAHBI OT MPUIIOKEHHOMN CHUIIBI.

5. OmnsITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca
TeJla U XapaKTepa CONPUKACAIOIIUXCS TIOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHbIICHHS W YyBEJIWYEHUs JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBJICHUS ra3a oT 00bEéMa, TemrnepaTypsl. [lepegada naBiaeHus: TBEPABIMU
TelaMH, KUAKOCTAMM M razamu. 3akoH [lackams. IlHeBMarnueckue MallUHBI.
3aBUCUMOCTb JaBJCHHUS JKUIKOCTH OT TrayOuHbl. [HapocrtaTmyeckuit mapajokc.
CooOuiaronecs cocyabl. 'uapaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emun u arMmocdepHoe aAaBieHHe. I[IpUUMHBI CYIIECTBOBAHMUS
BO3AYIIHOM 06onouku 3emiu. OnbiT Toppuuemnnu. M3mepenne atMocepHOro JaBiIeHHUS.
3aBUCUMOCTb aTMOC(EPHOI0 AABICHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopsr mis
U3MEPEHUs aTMOC(HEPHOTO TaBICHHS.



e

HWCTBUE KHUAKOCTH M Tra3a Ha HorpyxcéHHoe B HHUX Te€a0. BpITankupBaromas

(apxumenoBa) cuia. 3akon Apxumena. [InaBanue Ten. BozayxormiaBanue.
Jlemoncmpayuu.

o kwnNeE
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3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIEPATYpHhl.

Ilepenaya naBieHUs ) KUAKOCTBIO U Ta30M.

CooO1maroriiecs: CoOCy/ibl.

['mnpaBnnueckuit mpecc.

[IposiBnenue aeiicTBUsI aTMOC(HEPHOTO AABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM 4YacTU Tejaa U
IIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VYcnoBue miaBaHus Tel: TUIAaBAaHWE WIM MOTPY)KEHUE TEl B 3aBUCHUMOCTH OT
COOTHOIICHUS INIOTHOCTEH Tejia M KUJIKOCTH.

Jlabopamopnuie padomul u onvimeol.

1.

Pa

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyXKEHHOW B
JKMJKOCTH YacTH TeJa.

OrnpeneneHue BBITAIKMBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHJIBI, JICHCTBYIOIIEH Ha TEJIO B
JKMJKOCTH, OT MacChl Telia.

OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKHBAOUIEA  CHUJIBI,
JEHCTBYIOIIEH Ha TEIO B JKHJIKOCTH, OT O0OBEMA MOTPYXKEHHON B KUIAKOCTH
YacTH Tejla M OT INIOTHOCTHU JKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONpPEICTICHUE €€
Irpy30II0ABEMHOCTH.

3aea S. PaGora u MOIIHOCTD. JHEPrus.

Mexanuueckas padota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuio paBHOBecus

phluara.

[IpuMeHeHne mnpaBuiIa paBHOBECHS pbluara K OJOKY. «30J0TOE MPaBUIIO»

mexanuku. KIT/I mpocTsix Mmexannu3moB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas u noreHuuanbHas sHeprus. [Ipespanienue
OJIHOTO BHJ1a MEXAHUYECKON DHEPTUH B IPYTOW. 3aKOH COXPAaHEHMS DHEPTUU B MEXAHUKE.
Jlemoncmpayuu.

1.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimel.

1.

2.
3.
4.
8 KUIA

Omnpenenenue paboOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBMKEHUHU Tela IO
TOPU30HTAIIBHOU IIOBEPXHOCTH.

HccnenoBanue ycinoBUM paBHOBECHUS pbluara.

N3mepenune KIIJ[ HaKIOHHON IIIOCKOCTH.

N3yueHne 3aKk0Ha COXPaHEHHS] MEXaHUYECKON SHEPTUH.

CC



Paspnen 6. TensioBbie siBJICHUS.

OCHOBHBIE MOJOKEHUSI MOJEKYISIPHO-KUHETUUECKON TEOpPUHM CTPOCHHS BEILECTBA.
Macca u pa3mepbl aTOMOB M MoJIeKyJl. OIBIThI, TMOATBEPKIAIONIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPHUHU.

Mopnenn  TBEpIOrO, JKMIKOTO M ra3000pa3HOr0  COCTOSHHUH  BEILECTBA.
Kpucrannuyeckue u amopdubsie Tena. OObsSCHEHHE CBOWMCTB Ta3oB, KHUAKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHYECKOU Teopur. CMaunBaHue
Y KalWUISIPHBIE sIBJIEHUS. TEeIIoBOE pacIIUPEHNUE U CKATHE.

Temnepatypa. CBsizb TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBM)KEHUS YaCTHII.
Buytpennsist sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEH SHepruu: Tervionepenada u
coBepuieHMe paboTel. Buasl Teruonepenayu:  TEIUIONPOBOJHOCTh, KOHBEKIIHS,
U3JIy4CHHE.

KonuyecTtBo TemnoTel. VYenbHas TEIIOEMKOCTh BelIeCTBA. TermiooOMeH u
TEIUIOBOE paBHOBeCcHE. YpaBHEHHE TeruioBoro Oamanca. [lnmaBieHue M oTBepjeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJlenbHas TeIiora IulaBieHus. llapooOpasoBanue u
koHaeHcanus. HMcmapenue. Kunenue. VYienpHas — TemsioTa  mapooOpa3oBaHUS.
3aBHUCHUMOCTD TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS.

BnaxxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IEJIbHAS TEIUIOTA CTOPAHMSL.

[Tpunnunel paboTel TerwmoBbiX asurareneit KIIJ[ termmoBoro asurarens. TerioBbie
JIBUTATENH U 3aIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHHUsI U MPEBPAILECHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmroneHrne OpOyHOBCKOTO JIBUXKEHUSI.

Hab6mronenue nuddysun.
HabOmroieHne siBjieHUN CMauyuBaHKS M KaITMJIIIPHBIX SBICHHUH.

oW

HaburoieHre TeninoBoro pacimpeHust Ted.

o

W3MeHeHne naBieHMs Traza IMpU HM3MEHEHHH OO0BbEMa M HAarpeBaHUU WIH
OXJIaXKICHUH.

[TpaBuiia n3MepeHus TeMIeparypsl.

Buael Tenonepenaum.

OxJaxxzieHe NMpu COBEpLUICHUHU padOTHI.

HarpeBanue npu coBepiiieHMH pabOThl BHEIIHUMH CHUJIAMH.

©® N o

10. CpaBHEHUE TEIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaGnronenue KUIeHus.

12. HaGmroieHre moCcTOsSTHCTBA TEMIIEPATYPhI MPHU TJIaBJIICHHUH.

13.Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnusie padbomul u onvimel.

1. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSHKEHUS.

2. OmbITHI IO BRIPAITMBAHUIO KPUCTAJIJIOB TTIOBAPEHHOM COJIM WJIU caxapa.

3. OmbIThI 110 HAOIIOICHUIO TETIOBOTO PACIITUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TEJl.



4. OmpepeneHue JaBjieHMs Bo3AyXa B 0ajuioHe MINpUIA.

5. OmbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3/yXa OT ero o0béMa u
HarpeBaHUs WU OXJIAXKICHUSI.

6. [IpoBepka rumoTe3bl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKOMN TPYOKE OT TEMIIEpaTyPHl.

7. HaGnmrogenwe uW3MEHEHHMs] BHYTPEHHEW OJHEpruM Tejda B  pe3yibTaTe
TEIJIoNEepeiaun U pabOThl BHEIIHUX CHUII.

8. UccnenoBaHue sBIICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOW W ropsiyeit
BOJIBL.

9. OmpezeneHue KOJUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW MPHU TEIII0O0OMEHE C
HarpeThiM METAITHYECKUM LIJIUHIPOM.

10. Onpenenenue yneabHON TEMII0EMKOCTH BEILIECTBA.

11. VccneqoBaHue mporecca HCapeHus.

12. OnpeneneHue OTHOCUTENIBHOW BIIaKHOCTH BO3/1yXa.

13. Onpenenenue yneapHON TEIIOTHI IIABJICHHUS JIBA.

Pazgen 7. DiiekTpuvyecKkue 1 MATHUTHbIE SIBJICHHS.

Onektpu3anus Ten. JIBa poma dSIEKTpUYECKUX 3apsanoB. Bsammopencrtsue
3apsUKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHIIBI B3AMMOJICUCTBUS 3apPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXK]Y TEIaMu ).

OnekTpuueckoe mojne. Hanpsok€HHOCTh  anekTpuyeckoro mnons. [Ipunnun
CYNEpHO3ULIUH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsioB. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN  3aps.
Crpoenue aroma. IIpoBOAHMKHM M AMAJIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKUN TOK. Y CIIOBUSI CYHIIECTBOBAHUS AJIEKTPUUECKOro ToKa. cTOUHMKH
MOCTOSIHHOTO  TOKa. JIeHMCTBHSL DJIEKTPUYECKOrO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUM TOK B )KHIKOCTSAX U ra3ax.

OnekTpuueckas uenb. Cuiia Toka. DiekTpuueckoe HampspkeHue. ConpoTUBICHUE
IIPOBOJIHHMKA. Y JEIIBHOE COINPOTHBJIICHUE BelleCTBA. 3akOH Oma i ydacTKa LEIH.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGora w MomHOCTH  dIEKTpUYeckoro Toka. 3akoH  JIxoyna—Jlenna.
DJeKTpUuecKre Lenu U NOTpeOUTeNnu dJeKTpuuecko sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHuThHL. B3anMmoneldcTBHE TOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosie. MarauTHoe nose 3eMiu U ero 3HaueHue ajs >ku3Hu Ha 3emuie. OnbIT Dpcrena.
MaruutHOe moJe 3JIEKTPUYECKOTro Toka. [I[puMeHeHue 3JIeKTPOMArHUTOB B TEXHHKE.
JleficTBrie MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO
ToKa. Mcnosib30BaHME DJICKTPOABUTATENIEM B TEXHUYECKUX YCTPOMCTBAX U Ha
TpPaHCIOPTE.

OnbiTel @apazesi. SIBieHue 3MEKTpOMAarHUTHOM wuHAYKIUH. [IpaBuno Jlenua.
OnexrporeHeparop. CrocoObl MOTYISHHSI AIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HICTOUHUKAX YHEPTHUHU.



Jemoncmpayuu.

O 0N WNRE

DJIeKTpHU3aIus Tel.

JIBa poJia 3EKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOMCTBO U JEUCTBUE AIIEKTPOCKOIIA.

DJeKTpocTaThuyecKast HHIYKIUS.

3aKOH COXpaHEHUS JIEKTPUYECKHUX 3aPSIOB.

[IpOBOTHUKY U TUDIIEKTPUKH.

MoaenupoBaHU€E CUIIOBBIX JIMHUN SJIEKTPUUYECKOTO TTOJIS.

M CTOYHNKY MOCTOSIHHOI'O TOKA.

JlercTBusA 3JIEKTPUYECKOTO TOKA.

10. DNIeKTPUYECKUN TOK B JKHJIKOCTH.

11.1'a30BbIM pa3ps.

12. I3mepeHue CUITbl TOKA aMIIEPMETPOM.

13. I3Mepenue 2JeKTPUUYECKOT0 HAIPSKEHUS BOJIbTMETPOM.
14.PeocTaT 1 Mara3ud CONPOTHBIICHUM.

15. BzauMoercTBrE MOCTOSIHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS IMOJIOCOB MArHUTA.
17. MopnenupoBaHue MarHUTHBIX IIOJIEN TOCTOSSHHBIX MAarHUTOB.

18. OnwIT Opcrena.

19. MarHuTHOE 10JIe TOKA. DJIEKTPOMArHHUT.

20. JleficTBE MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DNeKTpOABUTATEINb IOCTOSSHHOTO TOKA.

22.VccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

23. OnbiTel @apages.

24.3aBUCHUMOCTb  HANpPaBJICHHUS HWHIAYKIIMOHHOTO TOKa OT YCJIOBUHA  €ro

BO3HHUKHOBCHUMU:I.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie padbomst u onvimel.

1.

ou kW

OnbiTel 1O  HAOMIONEHUIO  AJIEKTPU3ALMU  Tel HMHIAYKIHEH U IpH
CONPUKOCHOBEHHUH.

HccnenoBanue  JEHWCTBHUS  DJIEKTPUYECKOTO MOJS HAa IPOBOAHUKU U
JUDJIEKTPUKH.

COopka u mpoBepka padOoThI ANEKTPUUECKOH 1IeTTH MOCTOSIHHOTO TOKA.
W3mepeHue u perylnupoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHHUe HaPpsKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 PE3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCThH 3JIEKTPHUUECKOIO COMPOTHUBIICHUS
IPOBOJHMKA OT €ro JUIMHBI, IUIOIIA1 TIONIEPEYHOI0 CEYEHHS U MaTepHraa.
[IpoBepka mpaBWiIa CIOXKEHUS HANPsSOHKEHUHW TpPU  MOCIEA0BATEIHLHOM
COCIMHEHUU JBYX PE3UCTOPOB.



9. IlpoBepka mpaBuna Uisd CWIBL TOKa IPU [APAJIICIBHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenenue padoThl SIEKTPUIECKOrO TOKA, UAYLIETO YEPE3 PEZUCTOP.

11. OnpeneneHre MOUTHOCTH MIEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12.UccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, MAYLIETO 4YE€pe3 JaMIOYKy, OT
HaIPsDKEHUS Ha HE.

13.Onpenenenne KII1/1 narpeBaresns.

14. MccnenoBaHue MarHUTHOIO B3aUMOIEUCTBUS IIOCTOSTHHBIX MarHUTOB.

15.3y4yeHre MarHUTHOTO MOJSl MOCTOSTHHBIX MAarHUTOB IPH UX OOBEAMHEHUH U
pa3ieiIeHUH.

16. MccnenoBanne qeHCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0nsITI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMOAECUCTBHS KaTYyIIKH C
TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHUSI TOKA B KATYIIKE.

18. M3ydeHue NelCTBUSA MarHUTHOTO ITOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCTpyupoBaHUE U U3y4€HHE PaOOThI AJEKTPOABUTATEIS.

20.U3mepenue KIIJ[ snekTpoaBuraTeIbHOM YCTAaHOBKH.

21.0mBITBI O  HUCCIEAOBAHUIO  SIBJICHUS  DJIEKTPOMAarHWTHOM  MHAYKLUU:
UCCIIe0BaHUE U3MEHCHUN 3HAYCHNS Y HAIIPABJICHUS NHIYKIIMOHHOIO TOKA.

9 KUIIACC

Paspnen 8. Mexannueckue siBJICHUS.

Mexannyeckoe — aBwkeHne.  MarepuanpHasg — Touka. (Cumcrema  OTCYETA.
OTHOCHUTENBPHOCTh ~ MEXAaHUYECKOTO0  JBMKEHUA. PaBHOMEpHOE  INpPSMOJIMHEHHOE
nBwxeHne. HepaBHomepHOe mnpsmosinHEWHOe nBMXeHue. CpenHsss M MIHOBEHHas
CKOPOCTB T€JIa IIPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe MpsiMosinHelHOe JBrxkeHue. CBoOOAHOE MasieHue.
OnbiTel ['anunes.

PaBHOMepHOE JBHXKEHHME 1O OKpyxHocTu. Ilepuog u uacrota oOpalleHus.
JIuneitHas u yrioBas CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBoiii 3axkoH Hprotona. Bropoit 3akoH Hberorona. Tpermit 3akoH HproToHa.
[IpuHUUI CYynEepHO3ULIUUA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHUS CKOJIBXEHHS, CUJia
TPEHUS MIOKOs1, IPYTrUe BUJBI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOpEHHE CBOOOTHOTO IMaJeHUSI.
JIBmxenune nnaHer Bokpyr Connua. IlepBas xocmuueckas ckopocTb. HeBecomocTh u
NEpPErpy3KHu.

PaBHOBecue wmatepuanbHOM TOUKU. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3MeHenue wummnysnbca. MMiynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE NBUKEHHE.

Mexanndeckas pabota W MOIIHOCTh. PaGoTa cui TSDKECTH, YNPYroCTH, TPEHUS.
Cas13b sHepruu U padoTsl. [loTeHIManbHast 3Heprust Tena, NOJIHATOTO HaJl HTOBEPXHOCTHIO



3emud. [loTeHnManbHAas Heprust cxaToil npyxuHsl. Kunetnueckas sHeprus. Teopema o
KMHETUYECKON YHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUU.
Jlemoncmpayuu.

1.

oukw

7.
8.
0.

Habmionenne MexaHWYecKOro JBMD)KEHUS Tejla OTHOCHTEIbHO PAa3HBIX Tel
OTCu€Ta.

CpaBHeHHE @yTed W TPAaeKTOpPUH JBMXKEHHMS OJHOIO U TOTO K€ Tela
OTHOCUTEJIBHO PA3HBIX TEJI OTCUETA.

W3MepeHne CKOpoCcTH U YCKOPEHUS IPSIMOJIMHEHHOTO JBYKEHUS.
HccnenoBanue npu3HaKoOB PABHOYCKOPEHHOIO JIBUKEHUSI.

HaOmronenue ABMKEHUS Tella 110 OKPY>KHOCTH.

HabntoneHne MexXxaHWYeCKUX SBJICHUH, MPOUCXOISAIMIMX B CHCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM [BUXEHHU OTHOCUTEIBHO
KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHHMsI Te€la OT MAcChl Tela U JEHCTBYIOIIEN Ha HErO CUJIBIL.
Habunronenre paBeHCTBA CHII IIPH B3aUMOJAEHCTBUM TEII.

M3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

10.IIepenaya umnynbca Ipyu B3aUMOJICHCTBUY TEN.

11.TIpeoOpa3oBaHus SHEPTUHU IIPU B3aMMOJICHCTBUU TEJI.

12. CoxpaHeHne UMITYJIbCa [IPY HEYIIPYTOM B3aUMOIECHCTBUN.

13. CoxpaHeHHe UMITYJIbCa TTPU a0COIOTHO YIIPYTrOM B3aUMOICHCTBHUU.

14. HaGmroieHne peakTUBHOTO JIBUKCHHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH IIPH CBOOOTHOM TIaJICHUH.

16. CoxpaHeHHEe MEXaHWYECKOM SHEPruy MpU JBUKEHHUHM Tejla MOJ JIEHUCTBHEM

MIPY>KUHBI.

Jlabopamopnuie pabomst u onvimel.

1.

KoHcTpynpoBaHue TpakTa JUIsi pa3roHa | JAJBHEHIIEr0 pPaBHOMEPHOTO
JIBUKCHUS IIIAPUKA WITH TEIICHKKH.

OrnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUSI OpycKa WIIM JBVIKEHHUS IIapHuKa
110 HAKJIOHHOMU IIJIOCKOCTH.

OnpenencHue YCKOPEHUS Tella TMPU PABHOYCKOPEHHOM JIBHOKCHHH  TI0
HAKJOHHOM IJIOCKOCTH.

HccnenmoBanne 3aBHCHUMOCTH TYTH OT BPEMEHH TIPU PaBHOYCKOPECHHOM
JBIDKCHHH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBIDKEHHUU 0€3 HadaabHOM
CKOPOCTH TYTH OTHOCSTCS KakK psifi HEUETHBIX YHUCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JIaBJICHUS.

Onpenenenne ko3 HULMEHTA TPEHUS CKOJIBKCHHS.

OmnpenencHue )KECTKOCTH TPYKUHBI.

OmnpeneneHue pabOTHI CHIIBI TPEHHUS MPH PABHOMEPHOM JBMKEHUU Tella IO
TOPU30HTAIBHON TTOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIIPYTOCTH MPU MOABbEME TPy3a C HUCTIOIb30BaHUEM
HETOABHMKHOTO U TTOJIBMKHOTO OJIOKOB.

11. 3yyeHne 3aK0OHA COXPAHEHHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJie0aHUA U BOJIHBI.

KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKH KoJieOaHUM: Tepuo,

4acToTa, amIuITyAa. MareMaTHdecKuid U TPYXKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPTUHU MPHU KOJIeOATETLHOM ABMKECHUH.

3aTyxaI0n1He KoJICOaHHS. BI)IHY)K,Z[CHHBIG KoJicOanusi. Pe3oHanc. MexaHWYecKue

BOoJIHBL. CBOMCTBa MexaHM4eCcKUX BOJH. [IpomonbHbie M momepeuyHbie BOMHBL [[nmHa
BOJHBI M CKOPOCTh €€ paclpocTpaHeHHs. MexaHWYecKHue BOJHBI B TBEPIOM Tele,
celicMUYeCKUe BOJIHEL.

3Byk. ['poMmkocTh 3Byka W BbicoTa ToHa. OtpaxenHue 3Byka. HMHPpa3Byk u

yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne xoneOaHUM Ted MOJ JACUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaGmroneHre BEIHYKIEHHBIX KOJIeOaHU U pe30HaHca.

PacnipocTpanenue mpoa0abHBIX U MTONEPEYHBIX BOJTH (HA MOJIETH).
HaGuroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKN PE30HAHC.

Jlabopamopnuie padomut u onvimeol.

1. OmpeneneHue 4acTOTHl U IEPHO/Ia KOJIEOAaHUN MaTEeMaTHYECKOTO MasiTHUKA.

e wnN

2. OmnpezneneHue 4acTOTHI U epHoOJa KoJeOaHU MPY>KUHHOTO MasiTHUKA.

3. HUccnenoBaHue 3aBUCHMOCTH MEpHOJa KoJeOaHUI MOJBEIIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBHUCHMOCTH IEpHOJia KoJeOaHU NMPYKMHHOTO MasiTHUKA OT
Macchl Ipysa.

5. TlpoBepka HE3aBUCHUMOCTHU IMepuoja KojaebaHui rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh IMEpHOAA KOJIICOaHUN MPY>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3MepeHue ycKOpeHHs CBOOOIHOTO MaCHHUS.

Pa3nea 10. DieKTpOMaraHuTHoOE MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE ToJIE. ONeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa

SJICKTPOMArHuTHBIX BOJIH. [IIxama SJICKTPOMATrHUTHBIX BOJIH. Hcnons3oBanue

SJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1. CgoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onvimel.



1. V3ydyeHue CBOMCTB 9JIEKTPOMAarHUTHBIX BOJH C IIOMOLIbIO MOOMJIBHOTO
TenedoHa.

Paszpnen 11. CBeToBBIC SIBJICHHS.

JlygeBast mopnenb cBera. Vctounuku cBera. IIpsMonnHeiiHoe pacnpocTpaHeHue
ceera. 3atMmenuss Comuua u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa’KE€HUs CBETA.

[Ipenomnenue cBera. 3aKoH IpesoMiieHHs cBeTa. [loHOe BHYTpeHHEEe OTpakeHue
cBeTa. Mcnonap30BaHNe MOJHOTO BHYTPEHHETO OTPAXXEHHsI B ONTUYECKUX CBETOBOJAX.

JInnza. Xox nyueir B nuH3e. Onruyeckas cucreMa goroanmnapara, MUKpOCKoNa U
Tesneckona. a3 kak onTuyeckas cucreMa. bin3opykocTs U JambHO30PKOCTb.

Pasnoxxenue 6enoro cseta B crektp. OnbiTel HetoToHA. CloXKEHNE CIIEKTPaIbHBIX
nBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpsiMonuHetHOE pacpoCcTpaHEHUE CBETA.

Otpaxenue cBera.

[Tomyuenue n306paxeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTHyeckuil CBETOBOI.

Xox myuelt B coOuparouiei JInH3e.

XoJ Jiydeu B pacCEeUBaOLIECH JIMH3E.

[TonydyeHue n300pakeHU ¢ TOMOUIBIO JIUH3.

[Tpunnun neficTBus Goroamnmnapara, MUKPOCKOIA U TEIECKOIA.

10. Mopens rnaza.

O 00Nk WN R

11.Pa3noxeHue 0eI0ro CBEeTa B CIIEKTP.

12.Tlonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomut u onvimeol.

1. WccnenoBanue 3aBUCHUMOCTM yria OTpPaXEHHs] CBETOBOrO Jiyda OT yria
NaJICHUS.

2. W3ydeHue xapakTepUCTUK U300paXeHHsI PeMETa B IJIOCKOM 3€pKaJle.

3. UccnenoBanue 3aBUCHUMOCTH yrjla MPEJIOMJIEHHS CBETOBOTO Jyda OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlonydyeHue n300pakeHUM C TOMOIIbIO COOUPAIOIIEH JTNH3BI.

5. Omnpenenenue (GOKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI COOHMparomiei
JIMH3BI.

6. OIBITHI IO PA3NIOKEHUIO OETIOTO CBETa B CIICKT.

7. OnpITBl TIO BOCHPUATHIO I[BETa NPEAMETOB MpPU HUX HAOIIONCHUH Yepes3
I[BETOBbIC (DUIIBTPHI.

Pa3znen 12. KBanTOBBIE SIBJICHHS.

OnbiTel  Pezepdopna u mumanerapnas mozaens aroma. Mopens aroma bopa.

Hcnyckanue u norionieHure ceera aromoM. KBauTsl. JInHeuaTeie CIEKTPHI.



PagnoaktuBHOCTh. Anb(da, 6eta- U ramma-uznydeHus. CTpoeHHue aTOMHOTO sapa.
Hyxnonnas monens atomHoro sigpa. M3oronsl. PagnoaktuBHble npeBpamieHus. [lepuon
IoJrypacnaza aTOMHBIX sJIEp.

Snepuble peakuy. 3aKOHBI COXpPaHEHUs 3apsAI0BOTO U MaCCOBOT'O YHMCEN. JHEPIHs
CBA3M aTOMHBIX siAep. CBsi3p Maccel W 3Hepruu. Peakuuu cuHTE3a M JENEHHS sIEp.
Nctounuku sueprun CosHIa U 3BE3/I.

Snepnas oHeprerwka. JIeMCTBHS pPAagMOAKTUBHBIX M3JIy4EHMM Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnexkTpsl U31y4YEHHUS U HOTJIOLIECHHUS.

2. CrnexTpsbl pa3InyHbIX Ta30B.

3. CnekTtp BoJOpoOJa.

4. HaOmronenue TpekoB B kamepe Buiibcona.

5. PabGora cuérunka HOHU3UPYIOIIUX H3TyUYCHUMH.

Peructpanus nznydeHus NpupogHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padomut u onvimeol.

1. HaOmroeHue CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHUS.

2. HccrnenoBaHue TpeKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH (110

dotorpadusim).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOPHUTENBHO-0000IAIOIINIA MOAYJIb.

[ToBTOpUTENBHO-00001IAIOMINKA MOJYIb TMpeJHa3HAYeH Ui CUCTeMaTH3alluu U
0000111eHNsI TPEAMETHOIO COAEPKAHUS U ONBITa JEATEIbHOCTH, TPUOOPETEHHOTO MpPHU
U3yUYEHUH BCEro Kypca (U3MKH, a TakkKe IS TOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY 9K3aMEHY MO (PU3HKe ISl 00yUYaoIUXCs, BRIOPABIINUX ATOT yUeOHBIHI
peaMer.

[Ipy u3yyeHUM MAAHHOTO MOAYJIS PEATU3YIOTCI U CUCTEMATU3UPYIOTCS BUIBI
NeSITETbHOCTH, HAa OCHOBE KOTOPBIX 0OecrnednBaeTcsi JOCTHIKEHUE NPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yNbTaToOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAay4YHass TI'PAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIIEJOBaHUS
SBJICHUN MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSAMU OOBACHATH (PU3NYECKUE SBIICHUS,
NpPUMEHsISl TOJIyYeHHbIE 3HAHMS, pelaTh 3aJadd, B TOM YHCIE KAaueCTBEHHbIE U
AKCIIEPUMEHTAJIIbHBIE.

[TpyHIMNHATBHO JEATEIbHOCTHBIN XapakTep JaHHOTO paszfelia peanu3yeTcs 3a
CY€T TOTO, YTO 00OYYaOIIUECs BHITIOTHSIOT 33/I1aHUs, B KOTOPBIX UM MpeJIaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHMM PACIO3HABATh U HAYYHO OOBICHATH (PU3NYECKUE
SABJICHUS B OKPY’KAIOLIEH IIPUPOJIE U TOBCEIHEBHOW JKU3HU;

HCIIOJIb30BAaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SIBJICHU, B TOM YHCIIE
JUIsI TIPOBEPKU TUIIOTE3 U MOJTYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4HbIEe OCHOBbI Hauboiee BaXKHBIX JIOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MNPAKTUYECKOrO0 MCHOJb30BaHUS PA3JIMUHBIX HCTOUYHUKOB



OHCPIri Ha OCHOBC 3dKOHA IIPCBpallCHUA W COXPAHCHHUA BCCX H3BCCTHBLIX BH/IOB
OHCPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3NKH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmpaBleHO Ha

AOCTUIKCHUC  JIMYHOCTHBIX, MCTANIPCIMCTHBIX MW MPCAMCTHBIX O6p330B3,TCJ'IBHBIX

pe3yNbTaTOB.

B pesynbrate m3ydyeHus (UMK HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUA Y

oOyuaromierocst OyayT chopMUPOBaHBI CIEAYIONIUE JIMYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHMSA

- IPOSIBJIEHUE HMHTEpPeca K HCTOPUM H COBPEMEHHOMY COCTOSHHUIO POCCUMCKON
($u3nUecKOl HayKH;

- LICHHOCTHOE OTHOLIEHUE K JOCTUKEHHUSIM POCCUICKUX YUEHBIX-(U3HKOB;

2) rpaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEeM, CBSI3aHHBIX C NPAKTUUYECKHUM MTPUMEHEHHEM JIOCTHKEHUMN
bu3uKy;

- OCO3HaHUE BAKHOCTU MOPAJIBbHO-3TUYECKUX MPUHIUIIOB B ACSTEIbHOCTH YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPHUATUE JCTETHUYECKUX KadyecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHE IEHHOCTU (M3MUECKOW HAayKd KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHEHILEH COCTABISAIOIIEN KYJIbTYPHI;

- pa3BUTHE Hay4dyHOM JI0OOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKOM
NeSITEIbHOCTH;

5) popmupoBaHus KYJIbTYPBbI 310POBbSI M SMOLHOHAJIBHOIO 0J1arOIOIyYHsI:

- OCO3HaHME ILIEHHOCTH 0Oe3omacHOoro o0pa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MPaBUJI 0€30I1aCHOTO MOBEIEHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM 000pYI0BaHUEM B JOMAIIHUX YCIOBUSIX;
- cOpMHUPOBAHHOCTHh HaBBIKA PEeQIICKCHUU, TPU3HAHUE CBOETO MpaBa Ha OIMMOKY U
TAKOTI'0 )K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOT0 BOCIIUTAHUSA:

- AKTMBHOE YYacTHE€ B pEIIEHUM NPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHONM OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKOM U COLMaIbHOM
HaNpPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIIE ¥ (PU3NUECKUX 3HAHUA;

- HHTEpeC K MPAKTUIECKOMY M3y4YeHHIO Mpodeccui, CBSI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOrM4eCKOro BOCIIUTAHHUS

- OpPHEHTAIUsl HAa MPUMEHEHHE (PU3UYECKUX 3HAHUU Ui pEeIIeHUs 3a1ad B 00NacTh
OKpYXaroleil cpeapl, IUIAHWPOBAHMUS TIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MIOCIIEJICTBUM JJIs1 OKpY>Kalollel Cpeibl;

- OCO3HAHUE II00aJIbHOr0 XapaKkTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelICHHUS;



e 8) ajanTanuu K M3MEHSIOIMMCS YCJIOBHSM CONMAJIbLHON M IPUPOIHON CpeAabI:

e - NOTPeOHOCTh BO B3aMMOJECMCTBUU IPH BBIMOJIHEHUU HCCIIECOBAHUN U NPOEKTOB
¢u3nyecKkoil HapaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JPYTHUX;

® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1€ATEIbHOCTD;

e - 1OTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4HCIe (POPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3BI O PUZNYECKUX OOBEKTAX U SABICHUSIX;

® - OCO3HaHHME JACPUIUTOB COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH B 001acTu
¢bu3uKy;

® - [UIAaHWPOBAHHE CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMJICHME AHAJIM3UPOBATH W BBISBISTH B3aUMOCBSI3M IPHUPOJABI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCTIOJIB30BAHUEM (PU3NUECKUX 3HAHMIA;

® - OLIEHKAa CBOUX JECHCTBHI C y4ETOM BIMSHUS Ha OKPYKAIOUIYIO CPEAy, BO3ZMOKHBIX
ri100aabHBIX ITOCIEICTBUI.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe OCBOCHHS MpPOrpaMMbl N0 (PHU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBanusi y o0ydaromierocs OyayT copMUpoBaHbl MeTaNpPeAMeTHbIE Pe3yJIbTAThI,
BKJTIOYAOIIIHE TO3HABATEIIbHBIC YHUBEPCATbHBIC YUCOHBIC IEHCTBHS, KOMMYHHUKATHBHBIC
YHUBEPCAIbHBIC YICOHBIE JICUCTBHSI, PETYIISITUBHBIC YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS.

Ilo3naBaTeJbHBIE YHuUBEpCaJdbHbIC y‘leﬁHbIe HEﬁCTBHﬂ

ba3oBbIe JJornuyeckue aeicTBUA:
® BBISIBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIE MMPU3HAKU OOHEKTOB (SIBICHUIA);
® VCTaHABJIMBATH CYIICCTBCHHBIM MPHU3HAK KJIACCU(DUKAIIMN, OCHOBAHUS IS
000011IeHUS U CPABHEHHS;
® BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B pacCMaTpPHBAEMBIX (akTax,
JAHHBIX ¥ HAOIOJICHUSIX, OTHOCAIIUXCS K (PU3HUCCKHUM SIBIICHUSIM;
® BBISBIIATH MPUYMHHO-CJICJICTBCHHBIE CBS3U MPU U3YYCHUH (DU3HUYECKHUX SBIICHUN
U TPOILIECCOB, [eNaTh BBIBOJBI C HCIOJB30BAaHUEM JEAYKTHBHBIX H
WHAYKTHBHBIX YMO3aKIIOUCHUH, BBIIBUTATh THUIOTE3BI O B3aHMMOCBS3SX
(GUBUYECKUX BETUYNH;
® CaMOCTOATENIbHO BBIOMpATh croco0 pemieHus ydeOHOM Qu3nmyeckoil 3amgauu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIIEHUs, BRIOOP HAanOOJIee OIXOSIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIICJICHHBIX KPUTEPHECR).
ba3oBble ucciieqoBarebcKue AeHCTBUA:
® HCIIOJI30BATh BOMPOCHI KaK HCCIIE0BATEILCKII HHCTPYMEHT MTO3HAHUS;
® IIPOBOJUTH IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIN
(bU3UYECKUN IKCTIEPUMEHT, HEOOJBIIIOE UCCIICIOBaHNE (PU3UUECKOTO SIBIICHHUS;



OIICHMBATh HA NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYECHHYIO B
XO/JI€ UCCIIEJOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYIHUPOBaTH O0OOIIEHHUS W BBIBOJLI IO pe3yJbTaTaMm
IPOBEIEHHOT0 HAOIIOEHUS, OTIbITA, UCCIIEOBAHNUS;

MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIEee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX YCJIOBHSIX U
KOHTEKCTaX.

PabGora ¢ undgopmanueii:

OPUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpE
MH(pOpPMALIMY WIH JAHHBIX C Y4ETOM MpPEUIOKEHHOW y4yeOHOU (Pu3nUecKoit
3ajauu;

aHAJIM3UPOBaTh, CHCTEMaTU3UPOBAaTh U HUHTEPIPETUPOBATH HH(POPMALIHIO
pa3IUYHBIX BUJIOB U (hOPM IPEICTABIICHUS;

CaMOCTOSATEIbHO BBIOUPATh ONTUMAIIBHYIO (OpMY INpecTaBlIeHUs HHOpMaUU
U WUTIOCTPUPOBATH pelIaeMble 3a7auyd HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
MHOU rpaduKoil U UX KOMOMHALIMSIMH.

KOMMYHI/IKaTI/IBHBIe YHuUBEpPCaAJIbHBLIC yqeﬁm.le }IeﬁCTBMS{:

B X0JIe 00CYXJeHHsI yueOHOTr0 MaTepuana, pe3yJlbTaToB JabopaToOpHBIX paboT u
MPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbI U BBICKA3bIBATh
U7ICH, HAllCJICHHBIC Ha PEIICHUE 3aJa4d M TOJJIepKaHue 0aroKelareIbHOCTH
OOIIIeHM;

COTIOCTABJIATh CBOM CYXKJIEHUS C CYXICHUSMHU JIPYTrUX YYaCTHHKOB JIMAjora,
0OHapYyKUBATh Pa3IMYHe U CXOACTBO IMO3UIIUIA;

BBIP@)KATh CBOIO TOYKY 3PCHHS B YCTHBIX U TUChMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3UUYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, IPOEKTA);

MOHMMATh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHIUBUIYATHbHOUN
paboThI NP pelIeHUN KOHKPETHON (hU3UUECKOM MPOOIEMBL;

NPUHUMATH 1€ COBMECTHOM JESITEIbHOCTH, OPTaHU30BbIBAThH JACUCTBUS 1O €€
JTOCTKEHUIO: PpaCIpeieNisiTh pOJIM, O0OCYXKAaTh NPOIECChl H  PE3yabTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJIHATh CBOKO YacTh PAaOOTHI, JOCTHras KadeCTBEHHOTO pe3yJibTaTa I10
CBOCMY HAIIPABJICHUIO W KOOPAMHHUPYS CBOW JICUCTBHS C JIPYTMMH YJICHAMU
KOMaH/Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMIMI MPOIYKT IO KPUTEPHUSM,
CaMOCTOSATEIBHO C(HOPMYTUPOBAHHBIM YUYACTHUKAMHU B3aMMOICHCTBHS.

PeryiasitTuBHbIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYalHsX, TPEOYIOIIUX st
pernieHus GU3NIeCKUX 3HAHHM;



OPUEHTUPOBATBCA B pa3IMYHBIX  NOJAXOJAX  MPUHATUS  pELIECHUM
(MHIMBHIyaJIbHOE, TPUHATHE PELIEHUS B TpyNNe, MNPUHATHE PEUICHU
IpYIION);

CaMOCTOSATEIbHO COCTABIISATh AJITOPUTM peIIeHus (PU3MUECKO 3amaud Wiu
IUIaHA UCCIIEZIOBaHUS € YYETOM HMEIOLUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh Ipe/laracéMble BapUAHThI PEIICHUM;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILEHUE.

CaMOKOHTpOJIb, AMOIUOHAIbHBIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U MpeAJiaraTh IJ1aH €€ U3MEHEHUs;
OOBSICHATD MPUYHHBI TOCTHKEHUS (HEIOCTUKEHUS) PE3yJIbTaTOB e TEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OMBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOro UCCIIEOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHHUBILNXCS CUTYallUl, yCTAHOBJIEHHBIX OUIMOOK, BOSHUKIINUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIA U YCIOBUAM;

CTaBUThH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJAE CIopa WIH JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYIroro;

NpHU3HABaTh CBOE MPaBO Ha OIMIMOKY NpU pelieHHH (U3NYEeCKuX 3ajad Wiu B
YTBEPKIACHUSAX Ha HAYUYHbIE TEMBI U TAKOE K€ MPaBoO IPYyroro.

HHPEJMETHBIE PE3YJIBTATDBI

K xoHmy oOyuyenust B 7 KJacce INpeiMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

UCIIOIb30BaTh TOHATHUA: (PU3UYECKUE M XUMUUYECKHE SIBJICHHS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIeJb, THUMOTE3a, CAUHUIBI (PU3MUECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, KUIKOE, Ta3000pa3HoE),
MEXaHUYECKOe JBUXKEHUE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHEIHOE),
TPACKTOpHSI, paBHOJCHCTBYIOIIAs cuia, nedopmanus (yrnpyras, njaacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznmuuath sBiaeHus (Auddy3us, TENIoBOE JIBIKCHHE YacTHI[ BEIIECTBA,
paBHOMEpPHOE JBIKEHHUE, HEpPaBHOMEPHOE JBIDKCHHUE, WHEepIH,
B3aUMOJICIICTBUE TEJ, paBHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OChIO
BpallleHus, Tepenayda JaBicHUsS TBEPABIMH TeJIaMH, >KUJIKOCTSIMU WM Ta3aMH,
aTMoc(epHoe aBlIeHHE, TIaBaHUE TEJ, TPEBPAIICHUS MEXaHUYECKON dYHEPTUN)
MO0 ONWCAaHWI0 MX XapaKTEePHBIX CBOWMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHHCE,

pacrto3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3UYECKUX SBICHHA B OKPYKAIOIIEM
MHUpPE, B TOM 4uCJe (U3NYECKUE SIBIICHUS B TPUPOJIC: MPUMEPHI IBUKEHUS C
pa3IMYHBIMUA CKOPOCTSMH B JKUBOM M HEXHUBOW MPUPOJE, NCUCTBUE CHUIIBI
TPEHHsI B MPUPOJIE U TEXHUKE, BIUSHHE aTMOC(EpHOTO IaBICHHS Ha >KUBOU
OpraHu3M, IUIaBaHUE PBIO, pbIYaru B TeJie YeJIOBEKa, MPU ITOM TMEPEBOJUTH



NPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) PU3NIECKUX SIBJICHUI;

OMKCHIBATh M3YYCHHBIE CBOWMCTBA Tel W (U3MUYECKHUE SIBICHUS, HCIOIb3YS
¢usnveckne BenmuyuHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMs, ITYTh,
CKOPOCTB, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, cuiia
TpPeHUsi, NaBieHue (TBEPIOTO Tena, KUAKOCTH, ra3a), BHITAJIKUBAIONIAS CHIIA,
MexaHuueckas paboTa, MOIIHOCTh, TJIEYO CUJIbl, MOMEHT CHJIbI, KOA(PPUIIUEHT
MIOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHHETUYECKasl W MOTCHIMAIbHAs YHEPIHs),
Opyd ONHCAHWU TPABUIBHO TPAKTOBATH (DU3MUECKUH CMBICT HCIIOIb3YEMBIX
BEJIMYMH, HMX OO0O3HAYECHHUS U EIUHUIBI (U3MUYECKUX BEJIUYUH, HAXOIUTh
dopMyTBl, CBS3BIBAIOIIME JAaHHYI0 (U3WYECKYIO BEIUYMHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpaQUKd M3YUYEHHBIX 3aBUCHUMOCTEH (HU3HUECKHUX
BEJIMYWH;

XapaKTepHU30BaTh CBOMCTBA Tel, (YM3MUECKUE SBICHUS W MPOIECCHI, HCIIOIb3Ys
IpaBWIa CIOXKEHHs CUJ (BIOJIb OTHOW mpsiMoif), 3akoH ['yka, 3akon [lackas,
3aKOH ApXHMea, MpaBWIO paBHOBECHUS pblyara (0JIOKa), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYeCKOH SHEpTruH, MpH AITOM J1aBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa U 3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKCHHUE;

OOBSCHATh (PU3UYECKHE SBICHUS, MMPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATH
NPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHWE W3 1—2 JIOTHYECKUX
maroB ¢ omnopod Ha |-2 W3y4EeHHBIX CBOWCTBA (PUBUYECKUX SBJICHUH,
¢u3nYecKnX 3aKOHa UM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7aud B 1—2 NEHCTBUS, MCIIONB3YS 3aKOHBI U (OPMYIIBL,
CBSI3BIBAIONINE (DM3MUECKHE BENWYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3a7adu
3aIlMCBIBATh KPATKOE YCIIOBUE, NMOACTABIATh (PU3NUECKUE BEIMUNHBI B (POPMYITBI
W TPOBOAWTH PAcYEThl, HAXOAWUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHust 3a7ady, OLEHUBATh PEATMCTUYHOCTh TOJYYEHHOH (u3ndeckon
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3NIECKUX
METOIOB, B OMMCAHWH HCCIIEIOBAHUS BBIIEIATH MPOBEPSEMOE MPEATIOI0KEHNE
(runoresy), pa3iauyaTh U UHTEPIPETUPOBATH MOTyUYEHHBIN PE3yabTaT, HAXOIUTh
OITMOKH B XOJIE OMBITA, JIeTaTh BEIBOJIBI IO €T0 PE3yIbTaTaM;

NPOBOJIUTH OMBITHI TIO HAOTIOACHUIO (DU3MUYECKUX SIBICHUNA WM (PU3UICCKUX
CBOWMCTB TeN: (HOPMYIHPOBAaTh WPOBEPSIEMBIC TPEANOIOKEHUS, COOMpPATh
YCTaHOBKY U3 MpPEJIOKEHHOTO O0OpYJOBaHMS, 3alMCBIBATH XOJ ONbITA U
(bopMyTHpPOBATH BHIBOJIBI;

BBITIOJIHATH TIPSIMBbIE W3MEPEHHSI PAaCCTOSHUS, BPEMEHU, MAcChl Tela, 00béMa,
CWJIBI U TEMIIEPAaTypPhl C UCTIOJIH30BAHUEM aHAIOTOBBIX U ITU(PPOBBIX MPUOOPOB,
3alUChIBAaTh II0OKAa3aHUs NpUOOPOB € YUYETOM 3aJaHHOM  abCOJIOTHOMN
MIOTPEUTHOCTH U3MEPEHUH;



NPOBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTH OIHON (PU3MUECKON BEIMYMHBI OT
IpYrod ¢ HCIOJb30BAaHUEM IMPSAMBIX HM3MEPEHHMHM (3aBUCUMOCTH IyTH
PaBHOMEpPHO JABMXKYILETOCS Tela OT BPEMEHU ABUKEHUS Te€ja, CHIIbl TPEHHUS
CKOJIbKEHUA OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEM Ten U
HE3aBUCUMOCTU CHWJIBl TPEHHA OT IUIOWAAU CONPUKOCHOBEHMS TEJ, CHIIbI
YOPYTrOCTH OT YJJIUHEHHUS TMPYKUHBI, BBITAJIKUBAIOUIEH CWIBI OT 00BbEMa
MOTPY>KEHHOM YacTH Tejda M OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH T€Ja, OT IIIyOMHBI, Ha KOTOPYIO IOTPYKEHO TEJIO0, YCIOBUM TIaBaHUs
TEJ, YCJIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B IJIaHUPOBAaHUU
y4eOHOrO HCCJEeIOBaHUs, COOUPATh YCTAaHOBKY M BBIMOJHATH W3MEPEHUS,
cienys MPEeAIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yJbTaThl MOJYYEHHON
3aBUCHUMOCTH (DU3MYECKMX BEIUYMH B BUAEC TNPEUIOKEHHBIX TaOMUI U
rpaduKoB, 1eJaTh BBIBOJBI 10 pe3yIbTaTaM HCCIICJOBAHMUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3HMUECKUX BEJIMYUH (IIOTHOCTH BEILECTBA
JKUJKOCTU M TBEPAOrO TeJa, CHJIa TPEHUsI CKOJBXKEHHUSA, J1aBIICHUE BO3/yXa,
BBITAJIKMBAIOIAsl CHUJIA, JIEWCTBYIOIIAs HA MOTPYXKEHHOE B JKHUIKOCTh TEINO,
KOO(DPUIIMEHT TIOJIE3HOTO  JCHCTBUA  MPOCTBIX  MEXAHU3MOB),  CIEAYA
NPEIJIOKEHHON MHCTPYKIMU: TPU  BBINOJHEHUU HM3MEPEHHH coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISITH 3HAYEHUE UCKOMOU BEJTUYHHBI
coOroaTh MpaBUjiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opya0BaHKEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIINeCs COCyAbl, OapoMeTp, pblyar,
ITOJIBMYKHBIM M HEOABYMKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;

XapaKTepU30BaTh MPHUHIUIIBI JACHUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C OMOPOI Ha WX OMUCaHusl (B TOM YHUCJIE: MOJUIUITHUKHU, YCTPOUCTBO
BOJIONIPOBOJA, TUAPABIMYECKUNA IPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoOC, apeoMEeTp), MCIOJB3Yysd 3HAHUS O CBOMCTBAX (DU3WUYECKHUX SIBICHUU U
Heo0X0IMMBbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJIUTE TPUMEPHI (HAXOIUTh MH(POPMAIMIO O MPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUs (DU3MYECKUX 3HAHUN B MOBCEIHEBHOM KU3HH Ui 0OecrieueHus
0€30MacHOCTH NpU OOpallleHuu ¢ NTpUOOpaMHu U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOJEHHUS HOPM HKOJIOTHYECKOIO IOBEJICHUS B
OKPYKAIOIIIEH CpelIE;

OCYIIECTBJISITh OTOOpP MCTOUHUKOB MHPOpMaluu B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOMIMXCSA 3HAHUM M MyTEM
CpaBHEHMS PA3IMYHBIX HCTOYHUKOB BBIACIATH HHPOPMAIUIO, KOTOPAsI SIBISETCS
POTUBOPEUMBOM WIIM MOKET OBITh HETOCTOBEPHOI;

UCIOJIb30BaTh TPHU BBHIMOJHEHUM YUYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOro CoAepKaHusl, CIPaBOYHbIE MaTepuaibl, peCypchl CeTH
WuTeprer, Biameth nmpuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUS
uH(popManuu U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;



C03/1aBaTh COOCTBEHHBIE KPATKUE MMMCbMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE
2—3 ucTOYHWMKOB uWHMopManuu (PHU3UIECKOTO COACPXKAHUS, B TOM UHUCIEC
nyOJIMYHO AeNaTh KpaTKUe COOOIICHHS O pe3ylbTaTax MPOEKTOB WU y4eOHBIX
WCCIICIOBAHUM, MPU 3TOM TPAMOTHO MCIIOIB30BaTh H3YUYEHHBIA MOHSATHIHBIN
anmapar Kypca (QU3uKH, CONPOBOXK/IAaTh BHICTYIUIEHUE TIPEe3EHTAIINEH;

OpU  BBIMOJTHEHUH YYEOHBIX TPOEKTOB U HCCIEAOBAHUU  pacmpenessTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABIEHHBIMH 3aJjadaMH, CIIETUTh
3a BBIMOJIHEHHUEM ITUTaHa JACHCTBUM, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
JEATEIbHOCTh TPYNIbl, BBICTPAaUBATh KOMMYHHMKAaTHUBHOE B3aWMOJECUCTBHE,
YUYUTBIBAsI MHCHHUE OKPY>KAIOIIHX.

K koHiy oOyuenuss B 8 kiacce npeaMeTHbIE pe3yiabTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y O0YUaIOIIUXCSl YMEHUI:

UCIIOJIb30BAaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHHMSI BEILECTBA, KPHUCTAJUIMUECKHUE U
amop(HbIe Tena, HACHIIICHHBI M HEHACHIIIEHHBIN Map, BIAKXHOCTh BO3/yXa,
TEeMIepaTypa, BHYTPEHHsSI SHEpIHs, TEIJIOBOW JBUTATeNlb, 3JIEMEHTapHBIN
DIIEKTPUYECKUN 3apsifi, SJIEKTPUYECKOE TOJe, MPOBOAHUKUA M JAUDIEKTPHUKH,
ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;

pa3nuyath sBIEHUs (TEIUIOBOE pacIIMpEeHUWE U CKaTue, TeIllonepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMayMBaHUE, KaNWUIAPHBIE SBJICHUS, HUCHApEHUE,
KOHJCHCAIMsI, IUJIaBJICHUE, KpUCTauih3alus (OTBEpAEBaHHE), KHUIICHUE,
Teruionepeaaya (TEeIIONPOBOAHOCTh, KOHBEKILMS, W3JIYYEHHE), DJIEKTPU3ALUS
TEeJN, B3aMMOJCHCTBUE 3apsjioB, JICUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBME MAarHWTOB, JAEHCTBHE MAarHUTHOTO TIOJiA Ha
MPOBOJHUK C TOKOM, JJICKTPOMAarHUTHAasE WHAYKIHKSA) [0 ONUCAHUIO MX
XapaKTepHbIX CBONCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOLUIUX JaHHOE
dbusnueckoe sBICHUE;

pacro3HaBaTh MPOSBIEHUE M3YYCHHBIX (DPU3MYECKUX SIBJICHUN B OKPY)KAIOIEM
MHUpE, B TOM u4ucle (U3MUECKUEe SBICHUS B NPUPOJE: IOBEPXHOCTHOE
HaTSDKEHHE W KamWUIApHBIE SIBJIEHUS B MPUPOJAE, KPUCTAIIBI B MPHUPOJE,
u3znydenue CoiHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHuE
pochl, TyMmMaHa, WHEes, CHera, »JJEKTpUYECKUEe SBJICHHUS B aTrMocdepe,
AIIEKTPUUYECTBO KHUBBIX OPraHM3MOB, MarHUTHOE MOJIe 3eMIIH, JApei] MooCcoB,
pOJIb MAarHUTHOTO MOJS JUIS JKU3HM Ha 3emiie, MOJSPHOE CHUSHUE, MPH 3TOM
NEePEeBOIUTh TPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIIEISTH CYIICCTBEHHBIC
CBOICTBA (MPU3HAKHN) PU3NYECKUX SBICHMUIA;

ONKCHIBaTh HM3YYCHHbIE CBOWCTBA Tel W (U3MYECKHUE SIBIICHUS, HCIOIb3Ys
dbusznueckue BeIUYUHBI (TeMIiepaTypa, BHYTPEHHSS DJHEPrusi, KOJIUYECTBO
TEIJIOTHI, yJeNbHAsl TEIIOEMKOCTh BEIIECTBA, yJ/eNbHAsl TEIUIOTa IUIABJICHUS,
ylienpHas TEIuloTa mapooOpa3oBaHUsl, yJeibHas TEIUIOTa CropaHus TOIUIMBA,
KOO(PHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/lyXa, OJJIGKTPUYECKUU 3apsll, CWJIa TOKa, OJJIEKTPUUYECKOe



HallpsSDKEHNWE, CONPOTHBIIEHHE  TMPOBOJHUKA, YAEIbHOE  CONPOTUBIICHUE
BElIECTBa, paboTa © MOIIHOCTh OJJIEKTPUUYECKOTO TOKA), MPHU OIMUCAHUU
IOPAaBWIBHO TPAaKTOBATh (DU3MYECKUII CMBICI HCIONB3YEMBIX BEJIHMYUH,
o003HaYeHUs] W eAUHUIBI (U3MYECKUX BEJIUYHMH, HAXOIUTh (HOPMYIIHI,
CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO0 BEJIMYMHY C JPYTMMU BEIMYHMHAMU,
CTPOUTH TpadUKHU U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBIICHUS U MPOLECCHI, UCTIOIb3Ys
OCHOBHBIE  TIOJIO)KEHMSI ~ MOJIEKYJISIPHO-KMHETUYECKON  TEOpUU  CTPOEHUs
BELIECTBA, NMPUHIUI CYNEPHO3ULUHU MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsna, 3akoH Oma ansg ywyacTka nenu, 3akoH JDxoymns—Jlenna,
3aKOH COXpPAHEHUS HSHEPruu, NpPU STOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3allUChIBATh €T0 MATEMATHUYECKOE BBIPAKEHHUE;

00BSCHATH (PU3MUYECKHUE TIPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyalUH IPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYMHHOCIICJICTBEHHBIE CBSI3M, CTPOUTh OOBICHEHHE U3 1—2 JIOrHMYecKHX
mIaroB ¢ omnopod Ha |-2 W3y4EeHHBIX CBOWCTBA (PU3UYECKUX SBIICHUH,
($u3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTE;

pemarb pacu€THble 3aJauud B 2—3 NEHCTBUSA, UCHOJIb3Ys 3aKOHBI U (HOPMYIIBL,
CBs3BIBAIONINE (PU3MYECKUME BEIUYMHBI: HA OCHOBE aHajin3a YCIOBUS 3a/1auu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX JJsl PELIECHUs
3ajayy, BHIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIC IS €€ pelieHus,
OPOBOAUTH pPacyéThl M CpPAaBHUBATh IOJYyYEHHOE 3HAaYeHHE (U3NUYECKON
BEJIMYUHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (PU3UUECKUX
METOJIOB, MCIOJIb3ys OIMCAaHUE HCCIEIO0BAaHUA, BBIACIATH IPOBEPIEMOE
NpeNIoNIOKEeHHe,  OLIEHMBAaThb  NPaBWIbHOCTh  TOpSAAKAa  IPOBEACHUS
UCCJIE/IOBAHUS, 1€TaTh BBIBOJIBI;

MPOBOAUTH ONBITHI MO HAOTIOAEHUIO (U3MYECKHUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeJl (KanWUIpHBIE SBJIEHUS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €T0
o0béMa, TemrmepaTypbl, CKOPOCTH Ipollecca OCTBbIBAHWS W HArpeBaHus IpHU
U3JIy4YeHUU OT LIBETa M3Jydaromieil (MOrIoLAoIIei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsI BOJBI OT TEMIIepaTyphl JKUJIKOCTH U IUIOUIaAM €€ MOBEPXHOCTH,
NIEKTpU3alMs.  Tel W B3aUMOJACWCTBHE  DJIEKTPUYECKHUX  3apsJiOB,
B3aMMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YyalHW3allMsi MarHUTHBIX TOJel
IOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM,
CBOIICTBa 3JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJIBUraTeNsl MOCTOSIHHOIO TOKA):
dbopmMynHpoBaTh NPOBEPSIEMbIe TNPEAMNOIOKEHHUS, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOT0 000pYyAOBaHMs, OMNUCHIBATH XOJl ONBITa U (OPMYIHPOBATH
BBIBO/JIbI;

BBITIOJIHATh TPAMbIE M3MEPEHHUS TEeMIIepaTypbl, OTHOCUTEIBHOW BIAXXHOCTH
BO3/yXa, CHJIbI TOKA, HAMPSDKEHUS C UCTIOIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U



JTATYUKOB (PU3MYECKUX BEJIMYHUH, CPABHUBATH PE3YyJIbTaThl U3MEPEHHI ¢ yuETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

NPOBOAUTH HCCIEAOBAHME 3aBHUCHUMOCTH OJHOM (DU3MYECKOW BEIUYMHBI OT
JPYTO#l C MCIIOJIb30BAaHUEM MPSIMBIX HU3MEpPEHUH (3aBUCHMOCTH COMPOTHUBIICHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOIMIATU TOMEPEUYHOTO CEUEHHUs M YAEIbHOTO
COTIPOTHUBIJICHHUS BEUIECTBA MMPOBOJIHUKA, CHIIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK,
OT HAaNpsDKeHHUS Ha TPOBOJHUKE, UCCIEIOBAHUE IIOCIEN0BATEIBHOIO U
NapajuieIbHOTO COSAMHEHWH TPOBOJHUKOB): IUIAHUPOBATH HCCIIEIOBAHHUE,
coOMpaTh YCTAHOBKY M BBIMONHATH U3MEPEHHSI, CIEAYS MPEIOKECHHOMY IIJIaHy,
¢dbukcupoBaTh pe3yNbTaThl TOJYUYEHHON 3aBUCUMOCTA B BHJE TaOIHUI] U
rpauKoOB, 1e1aTh BEIBOJIBI IO PE3yIbTaTaM MCCIICOBAHNUS;

NPOBOANTh KOCBEHHBIC HM3MEPCHHS  (PU3NYECKUX BenwunH  (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHWE MPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPHIECKOTO TOKA): TUTAHUPOBATH MU3MEpCHHUS, cobmupath
OKCIIEPUMEHTAIIHYIO YCTaHOBKY, CIEAysl TPEUIOKEHHOW WHCTPYKUUU, U
BBIYHCTISITh 3HAYCHUE BEIIMYNHBI,

coOiroaTh MpaBuUiia TEXHUKH OE30MacHOCTH MPH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS W3YYCHHBIX MPUOOPOB W TEXHHUUECKHUX
YCTPOWCTB C OMOPOH Ha UX OMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOTUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOrHA, aMIIEpPMETP, BOTBTMETP, CUETUHUK IEKTPUUECKON
DHEPTHH, DIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATEIBHBIE AIEKTPOIPUOOPHI
(mpumepsl), ANEKTPUUECKHE MPeI0XPaHUTEINH, AJIEKTPOMATHHT,
AIIEKTPOJBUTATENIh TOCTOSIHHOTO TOKa), HCIONb3ysS 3HAaHUS O CBOMCTBax
busznueckux ABICHUIN 1 HEOOXOANMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTETbHBIC MPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBI TEPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, ABUTATENb BHYTPEHHETO CTOpPaHUs, AJIEKTPOCKOII,
peocTaT), COCTABISITh CXEMBI JJIEKTPUYECKUX IIeNel C TOCIeI0BATEIbHBIM U
napauieIbHBIM COCTUHEHHEM D3JIEMEHTOB, Pa3iindasl yCJIOBHBIE 00O3HAUYCHUS
DIIEMEHTOB AJIEKTPUUYECKUX IICTICH;

NPUBOJIUTh TPUMEPHI (HAXOIUTh MHGOPMAIUIO O MPHUMEpPax) MPaAKTUYECKOTO
UCTOJIb30BaHMs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HH JUIsl 0OecTIeueHUs
0e30MacHOCTH TPU OOpaIEHHH ¢ MPHOOpaMU U TEXHHUYECKUMHU yCTPOWCTBAMM,
COXpaHEHHsS 370POBbS W COOJIOACHHS HOPM HKOJOTHYECKOTO IOBEICHHUS B
OKPYKAIOIIIEH CpelIE;

OCYIIECTBIISITh MOMCK MH(OpMaIuu puzndeckoro coaepxkanus B laTepHeTe, Ha
OCHOBE MMCIOIIMXCS 3HAHUHM ¥ TyTEM CPaBHEHUS JIOTIOJHUTEIIBHBIX HCTOYHUKOB
BBIJICTISATh MHGOPMAIIIO, KOTOpask SBISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh
HEJIOCTOBEPHOU;

UCIIOJIb30BaTh TIPH BBIMOJHCHUM YYEOHBIX 3aJaHWi HAyYHO-TIOMYJIIPHYIO
auTeparypy GU3NYECKOro COACPIKaHus, CIIPABOYHBIC MaTEPHAIIbl, PECYPCHI CETH



WuTepuer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3zoBaHUs
uH($OpMAaILIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHbIEC MHUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEeHMs, 00001as
nH(pOpMaILIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOrO COJEPIKAHUS, B TOM
qucie nyOJIMYHO MPEJICTaBIATh PE3yNIbTATHI IPOEKTHOMN WIH
UCCIIEAOBATEILCKON  JEATEIbHOCTH, MpPH OSTOM TPaMOTHO HCIOJIb30BAThH
M3Y4YCHHBIN MOHATUHHBIN anmapar Kypca (GU3MKH, COMPOBOXKAATH BBICTYILJICHUE
MPE3EHTALNEN;

IIPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBaHUM (PU3NUECKUX MPOLIECCOB
pacmpeneniaTh OO0sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTaBJICHHBIMU
3aJladyaMH, CJICTUTH 32 BHIMIOJHEHUEM IUIaHA JEHCTBUNH U KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JESITEIBHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBHE, TMPOSBISAS TOTOBHOCTh
paspeniaTh KOH(JIUKTHI.

K koHiy oOyuenuss B 9 kJjacce MpeJAMETHbIE pe3yabTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

UCIIOJIb30BAaTh MOHATHS: CHCTEMa OTCYETa, MaTephalibHasi TOYKa, TPACKTOpPHS,
OTHOCHTEIHHOCTh  MEXaHHUYECKOTO  JBWKEHHA, aedopmarnus  (ympyras,
IUIACTHYECKas), TPEHHE, IICHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3kd, LEHTP TSDKECTH, aOCOMOTHO TBEPAOE TENO, IEHTP THKECTH
TBEPIOrO Teia, paBHOBECHE, MEXaHMYECKHE KOJIICOaHUS M BOJHBI, 3BYK,
WHQpPa3ByK W yABTPa3BYK,  DIEKTPOMAarHUTHBIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTh M JaTbHO30PKOCTH, CIIEKTPHI
UCIYCKaHUS M TIOTJIOIIEHUs, anbda, Oera- W ramma-us3nydyeHHs,, H30TOIBI,
s7IepHast JHEPTEeTUKA;

paznuuaTh sABIEHUS (PaBHOMEPHOE W HEPaBHOMEpPHOE MPSIMOIHMHEHHOE
JIBI)KEHUE, pABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHHE, CBOOOIHOE IMajleHHUe
TEJN, PpAaBHOMEPHOE JBIDKEHHE TI0 OKPY)XHOCTH, B3aUMOJICHCTBHE TEll,
peakTHBHOE  JBIJKEHHE, KojeOaTelbHOE  JIBIKEHHME  (3aTyXaioue u
BBIHY)KJICHHBIE KOJICOaHNs1), PE30HAHC, BOJTHOBOE JBI)KCHUE, OTPAKCHHUE 3BYKA,
NpSMOJIMHENHOE PacIpOCTpaHEHHE, OTPAKEHNE U MPEIOMIIEHHE CBETa, MOJHOE
BHYTpPEHHEE OTPa)KCHUE CBETA, pa3iio’KeHHe OeIoro CBeTa B CIIEKTP M CIOKEHUE
CTHEKTPAIbHBIX I[BETOB, JWCIEPCHUS CBETAa, E€CTECTBEHHAS paJAMOAKTUBHOCTH,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa W3Iy4YeHHs) 1O ONHUCAHUIO HX
XapaKTEePHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX TaHHOE
¢u3nveckoe siBICHUE;

pacro3HaBaTh MPOSBIEHUE M3YUYCHHBIX (DPU3MYECKUX SIBICHUN B OKPY)KAIOIIEM
mupe (B TOM uucie (U3NYECKUE SIBICHUS B TPUPOJC: MPHIUBBI U OTIHBHI,
nBwkeHrne TutaHeT CONHEYHOW CHUCTEMBI, PEaKTUBHOE JIBUKCHHE JKHUBBIX
OpPraHMW3MOB, BOCTIPUSITHE 3BYKOB XHUBOTHBIMH, 3€MJICTPSCEHHUE, CEHCMUYECKHUE
BOJIHBI, I[yHaMH, 53XO, I[B€Ta TEJ, ONTHYECKHWE SBJICHHUA B TMPHUPOJE,
Ouosiornyeckoe JNEHCTBUE BHIUMOTO, YIbTPA(UOIECTOBOTO U PEHTTEHOBCKOTO



U3NTy4YeHUH, €CTeCTBEHHbI paJMOaKTHBHBIM (OH, KOCMHYECKHUE JIy4YH,
paauoaKkTUBHOE M3IyUYE€HHE NMPUPOJHBIX MUHEPAJIOB, IEUCTBUE PATUOAKTUBHBIX
U3IyYEHUH Ha OpraHu3M 4YeJoBeKa), IPHU 3TOM MEPEBOJUTH MPAKTUYECKYIO
3ajaqyy B Y4eOHyIO, BBIJENSATh CYIIECTBEHHbIE CBOMCTBa  (NIPU3HAKH)
(u3NYECKUX SBICHUM;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tel W (U3MYECKHUE SIBJICHUS, MCIOIb3Ys
¢busznueckue BEeNWYUHBI (CpeAHsII W MIHOBEHHas CKOpPOCTh Tella IMpHU
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IepeMelIeHHe, IMyTh, YIioBas
CKOpPOCTb, CHJIA TpPEHMs, CWIa YIPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJIeHUs1, BEC Teja, UMITYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHUYeCKas
paboTa W MOIIHOCTb, MOTEHUUAJbHAsI »JHEPrusl Tena, MOAHATOrO0 Hal
MOBEPXHOCTHIO  3€MJIM, NOTEHIMAJbHAs OSHEPrUsl  CXKATOM  MPYKHUHBI,
KUHETUYECKas SHEprus, MOoJIHAs MEXaHWYecKas SHEprus, Mepuoj] U YacToTa
KosieOaHuM, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
NoKa3areiab MPETOMIICHHUSI Cpelbl), NPHU OINUCAHUU MPaBUIBHO TPAKTOBATh
dbuznueckuii CMBICT HCMOJIb3YEMBIX BEJIMYMH, OOO3HAUYEHUS U EIIUHUIIBI
¢u3nyecKux  BEIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢bu3nUecKyIo BEJIMYUHY C APYTMMH BETUYMHAMH, CTPOUTH rpaduKu U3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOLIECCHI, UCTIOIB3YS
3aKOH COXPAaHEHMsSI DJHEPruHM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLIHUII
CyHEpIO3ULMU CUJI, IPUHUUII OTHOCUTENbHOCTU ['anmuies, 3akoHbl HploTOHa,
3aKOH COXpaHEHWs HMITYJbCa, 3aKOHbI OTPAKEHUS U TMPEIOMIICHHUS CBETa,
3aKOHBI COXPAHEHUs 3apsI0BOIO MU MAacCOBOTO YMCEN INPH SIIEPHBIX pEaKLUsX,
Opy 3TOM JaBaTh CJIOBECHYIO (OPMYIUMpPOBKY 3aKOHa M 3aIlUChIBAaTh €ro
MaTEMaTH4YECKOE BBIPAIKEHNUE;

OOBSCHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBISBIATh MPUUYUHHO-
CJICJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKUX IIarOB C OMOPOM
Ha 2-3 M3YYECHHBIX CBOMCTBA (PU3UYECKUX SIBIICHUH, QU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEM;

pemiath pacu€THble 3a/ay (OMMparolluecs Ha cucTteMy U3 2—3 ypaBHEHHUN),
UCIOJIb3Ysl 3aKOHbI U (OPMYyIIbI, CBS3bIBarOUIMe (PU3MUYECKHE BEJIWYMHBI: Ha
OCHOBE aHaju3a YCJIOBUA 3aJauyd 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJOCTAIOIME WM H30bITOUHBbIE JaHHbIC, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBbIE I pEUIeHHs, TNPOBOJUTH  PAacyéTsl M OLIEHUBATh
PEeaNMCTUYHOCTD MOJYYEHHOTO 3HaUeHUS (PU3NUECKON BETUUMHBL;

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIU (PU3UIECKUX
METOJIOB, HCIOJIb3ys OIMCAaHUE UCCIENOBaHUs, BBIICIATh MPOBEpIEMOe
IPEIOJIOKEHHE, OLICHMBAaTh  MPABWIBHOCTh  MOpSAKA  MPOBEICHUSA
UCCIJIeIOBaHUs, JeliaTh BbIBOJIbl, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOECHUN U
OTIBITOB;



NPOBOJIUTH OMBITHI MO HAOMIOACHHUIO (PU3MUECKUX SBICHUA WIH (U3NIECKUX
CBOMCTB Ten (M3ydeHHE BTOpOTO 3akoHa HbBIOTOHa, 3aKOHAa COXpaHEHUS
SHEPIUH, 3aBUCUMOCTb Iepuojia KojeOaHuil MPYy>KMHHOTO MasTHUKA OT MAacChl
rpy3a W KECTKOCTH TMPYKHHBI W HE3aBHCUMOCTb OT aMIUIATYIBl MaJbIX
KoJIeOaHUH, NPSAMOJMHENHOE PpacHpOCTpaHEHHE CBeTa, pPas3jioKeHue Oenoro
CBETa B CIEKTP, U3yUYEHUE CBOWCTB N300paKEHHUS B INIOCKOM 3€pPKajie U CBOHCTB
n300pakeHusl mpeAMeTa B coOuparoliel JiMH3e, HaONIoJEeHUE CIUIOUIHBIX U
JUHEWYATHIX CHEKTPOB M3ITYUYCHHS): CAMOCTOSTENFHO COOMpAaTh YCTaHOBKY H3
U30BITOYHOTO HabOpa 000PYIOBaHHS, OMUCHIBATH XOJ OIBITA U €TO PE3yJIbTaTHl,
(bopMyIMpPOBaTH BHIBOBI;

IPOBOJUTh MPH HEOOXOJUMOCTH CEpPHIO MPSIMBIX W3MEPEHHM, OIpenesss
CpelHee 3HAuYeHHE U3MepseMoill  BenuuuHbl  ((DOKyCHOE  paccTOosHuE
cobmparomet  JUH3BI), OOOCHOBBIBATH  BBHIOOp  crmocoba  M3MEpeHUs
(M3MepUTETHLHOTO MPUOOpPa);

NPOBOJIUTh  HWCCIEAOBAHWE  3aBHCHUMOCTEH  (PU3MUECKHX  BEIMYUH  C
UCTIONH30BAHUEM TPSMBIX W3MEPEHUH (3aBHCUMOCTH IYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JIBM)KCHHUU 0€3 HadaJbHOW CKOPOCTH, NepHoja KojJeOaHuin
MaTeMaTHYECKOTO0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTIJa OTPa)KEHUS
CBETa OT yIJa MaJeHHs U yIyia MpeJoMJIEHHUs OT yrja MaJeHusi): MIaHUPOBaTh
UCCIICZIOBAHUE,  CAMOCTOSITENIBHO  COOMpaTh  YCTaHOBKY, (UKCHPOBATh
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B BHJIE TaOIHIl U
rpauKOB, 1e1aTh BEIBOJIBI IO PE3yIbTaTaM HUCCIICIOBAHNUS;

IPOBOJINTH KOCBEHHBIE M3MEPEHUs (PH3NUECKUX BEIWYHH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Teja TPU PaBHOYCKOPECHHOM JBW)KCHUHU, YCKOPEHHE CBOOOIHOTO
najfieHusi, OKECTKOCTh TNPYXKHUHBI, KOIPQPHUIMEHT TPEHUs  CKOJIbXKEHUS,
MexaHuyeckass paboTa W MOIIHOCTb, 4YacToTa W NEpUoJ KoyieOaHUM
MaTeMaTUYECKOr0 M MPYKMHHOTO MasTHUKOB, ONTHYECKas CUiIa COOMparolIeit
JUH3bI, PAJUOAKTUBHBIM  (OH): IJIAHUPOBATH HU3MEPEHUs, COOHMpaTh
IKCIEPUMEHTANIBHYI0O  YCTAHOBKY W  BBINOJHATH  W3MEPEHMsS,  CIenys
NPE/UI0KEHHOW MHCTPYKIINH, BEIYUCIIATH 3HAYCHUE BEIMYMHBI M aHAJTU3UPOBATh
MOJTyYCHHBIE PE3YNIbTAThI C YIETOM 3a/IaHHOM MOTPEITHOCTH H3MEPEHUH;
coOnroaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh ~ OCHOBHBIE NPHU3HAKM  W3YYCHHBIX  (U3NYECKHX  MOJEINeH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, TUTAHETapHas MOJIeNIb aTOMa, HYKJIOHHAsi MOJIETThb aTOMHOTO
apa;

XapaKkTepHU30BaTh MPUHLUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOWCTB C OMOPOM Ha WX ONHCAaHMA (B TOM 4YHCIE: CIUJOMETpP, JaTYUKU
TIOJIOXKEHMSI, PACCTOSIHWSI W YCKOPEHHWs, paKeTa, 3XOJOT, OYKH, IEPHCKOII,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, JO3MMETp, Kamepa



Bunbscona), wucnonb3ys 3HaHMS O CBOMcTBaX (U3MYECKMX SBICHUH U
Heo0X0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PHUCYHKH H3YUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB IMpHU
pelieHn y4eOHO-TIPAaKTUYECKUX 3afad, ONTUYECKHUE CXEMbl JJIsi MOCTPOCHHUS
M300pakeHUH B MJIOCKOM 3€pKalie U COOMparoliei JINH3E;

IPUBOJUTH HPUMEPHI (HAXOAUTh MH(POPMALUIO O MPHUMEpPAx) MPAKTUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHUW B MOBCEIHEBHOM JKU3HM JUIsl 00ecTieueHus
0€30MacHOCTH TpU OOpaIleHUU ¢ TPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMHU,
COXpaHEHMs 370pOBbS U COOIIOAEHHUS HOPM HKOJIOTMUECKOIO IOBEIACHHUS B
OKpY’KaIoLIEH CpeJe;

OCYUIECTBIISITh MOUCK MHGpOpManuu (U3NYECKOro cojaepkanus B MHTepHere,
CaMOCTOSITEIbHO ~ (OPMYNUPYSd  TMOUCKOBBIM  3alpoc, HAXOAUThb  IYTH
OTpeNeNieHuss  JOCTOBEPHOCTH  TOJYYEeHHOW uHGOpMalMd HAa  OCHOBE
MMEIOIINXCS 3HAHUW U IONOJIHUTENIbHBIX UICTOUHHUKOB;

UCIIOJIb30BaTh TIPU BBIMOJHEHUM YUYEOHBIX 3aJaHUil HAyYHO-TIOMYJISAPHYIO
auTepaTypy GU3MUECKOTro COACpkKaHUs, CIPABOYHBIE MAaTEpUAIbI, PECYPCHI CETH
WuTepHer, Bianerh npuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(GOpPMAIIUY U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHOpMAllUM U3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO  COJEpPKaHUs,
nyOJIMYHO MPEACTABIATh pPE3yJAbTaThl MHPOEKTHOM WM HCCIEI0BATEIbCKON
JEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIb30BATh W3YUYEHHBINH MOHATHITHBIN
anmapatr u3y4aemoro pasjeia (QU3MKH M CONPOBOXJIATh BBICTYIUICHUE
npe3eHTaIei ¢ yaéToM 0COOCHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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