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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMUsS COCTABIIEHA Ha
OCHOBE TOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBatenbHOM mporpammel, npenacraBieHHsix B GI'OC OO0, a Takke ¢ ydéTtom
denepanbHOil paboyeil mporpammbl BocniuTanus W KoHIenuu mnpenoaaBaHus y4eOHOTO
npeamera «Dusukay.

Copmepxanue mporpaMmbl 1o  (u3uke  HampaBieHO Ha  (QopmMupoBaHUE
€CTECTBEHHO-HAyYHON IpaMOTHOCTH OOYYaIOIIUXCSl U OPraHU3alMI0 U3ydyeHus (PU3MKU Ha
NeSITENIbHOCTHOM OcHOBE. B mporpamme mo ¢pu3uke y4UTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanuzauuu TpeboBanuit GI'OC OOO k 1uIaHUPyEeMbIM JTUYHOCTHBIM H
METanpeIMETHBIM  pe3yibTaTaM OOy4eHHus, a TakKkKe MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAyUHBIX YU€OHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMUS.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelesieHHe y4yeOHOro maTepuaina Iio
rogam oOydeHus (IO KjaccaM), MpeajiaraeT MPUMEPHYIO MOCIIEI0BATEIIbHOCTh U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEJAMETHOTO COJACPKAHHS M Y4YETE BO3PACTHBIX
0coOeHHOCTEN 00YHaArOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKON MOMOIIH
YUHUTEIO B CO3/JaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

®duzuka SABISETCS CHUCTEMOOOPA3yIOIIMM Ui  €CTECTBEHHO-HAYYHBIXY4eOHBIX
IPEeIMETOB, MOCKOJIbKY (M3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOILIECCOB M SIBJICHUH,
U3y4aeMbIX XUMUEH, Ononoruen, actpoHoMuen u Gusndeckoit reorpadueil, BHOCUT BKJIa]l
B €CTECTBEHHO-HAyYHYIO KAapTUHY MHUpaA, MpPEJOCTaBisieT Haubosiee sICHble 0O0pa3iibl
NPUMEHEHHs] HayYHOrO MeETOoJa MO3HAaHHSA, TO €CTh CIoco0a IMONY4YEeHHs JOCTOBEPHBIX
3HAHHUI O MUDE.

Onmna w3 THaBHBIX 3aj7ad  (U3WYECKOro oOOpa3oBaHHS B CTPYKType OOIIEro
00pa30BaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K
HayKe y 00y4arommxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJCHHUE CIIEAYIOUUMHU
KOMIIETEHTHOCTAMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSATH SIBIICHMUS,

* OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HaYy4YHOI'O UCCIIEJOBAHNUS;
MHTEPIIPETUPOBATh JAHHBIE MCIOJIB30BAaTh HAyUYHBIE JI0KA3aTENIbCTBA JUISl TOJYy4YEHUS
BBIBOJIOB.

[enn nzyyeHus: GU3NKN HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS OIpPE/ICICHBI B
Konuenuuu mnpenoaaBanus ydyeObHoro mnpenmera «®Dusmka» B 00pa3oBaTeNbHbIX
opranm3anusx Poccuiickoit @enepaiuu, peann3yrIUX OCHOBHBIE 00I1e00pa3oBaTeIbHbIC
IIPOTPAMMBI, YTBEPKIAEHHOU pELICHUEM



Konnernn MunucrepctBa npocsemnienust Poccuiickoit @enepanuu (IpoTOKOI OT 3 aexadps
2019 r. Ne I1K-4BH).

eau usyyenust Gpu3uKM:
npuoOpeTeHrne WHTepeca U CTpeMJIeHUsT 00yJaroMMXcs K HAyYHOMY HU3YYEHUIO MPUPOIBI,

Pa3BUTHUE UX UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTaBICHUM O HAy4yHOM METOJe TMOo3HaHusA U  (GOPMUPOBAHHE
HCCJIEA0BATEIHLCKOIO OTHOMICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpoBaHHE HAay4YHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa M3y4eHHs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUe MPECTaBICHUN O PO (PUZUKH IJIS1 PA3BUTHUS JPYTHX €CTECTBEHHBIX HAVK,
TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
NESITENBbHOCTH, CBSI3aHHOM ¢ (U3MKOMN, MOJArOTOBKA K JalibHEHIIEMy OOYYEHHIO B ATOM
HaIpaBJICHUH.

JlocTkeHue 3TUX Ielied mporpaMMbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusl 00€CTICYNBACTCS PEIICHUEM CIETYIONTUX 3a/1a4.
npuoOpeTeHrne 3HAHUN O JAMCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMYECKUX, TEIJIOBBIX,
DIICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npHOOpETeHNE YMEHHUI OMHUCHIBATh U OOBSCHATH (PM3MUECKHE SIBICHUS C MCIOJIh30BaHUEM
MOJTYYECHHBIX 3HAHUM;
OCBOEHHE METOJI0B peuieHus MPOCTEUIINX pacuETHBIX 3aza4y C
HCIIOJIb30BaHHEM(U3UIECKUXMOJIEIICH, TBOPUCCKUXUITPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HaOMIOAATh MPUPOJHBIC SBICHUS U BBIMOIHSITH OIBITHI, TAOOpATOPHBIC
paboThl M SKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C HCIOJB30BAHUEM HW3MEPHUTEIHHBIX
npuOopoB;
OCBOcHHE TMpPUEMOB paboThl C¢ wuHOpMammel (U3UIECKOrO COJEpKaHUs, BKIIOUas
UH(OPMAIIUIO O COBPEMEHHBIX JOCTUKEHUSIX (DU3UKH, aHATU3 U KPUTHUECKOE OIEHUBAHUE
uH(pOpMaLINK;
3HAKOMCTBO CO cdepaMu NMpoPecCHOHATBHON JESITEIHPHOCTH, CBI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JOCTIHKEHUSAX (PU3UUECKON HAYKHU.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi oTBOAUTCA 238 vacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeN0), B 8 Kiracce—
68uacoB(2uacaBHezento),B9knacce—102yaca(3uacaBHeento).

[Ipemyaraemplii B mporpamme o (U3UKe MepeueHb J1a00paTOPHBIX pabOT U OIMBITOB
HOCHT PEKOMEHIATEeIbHBIN XapaKTep, YIUTEh JATAET BHIOOP MPOBEICHHUS
7abopaTopHBIX pabOT U ONBITOB C Y4E€TOM HWHIWBHUIYAJIbHBIX OCOOCHHOCTEH
0o0ydJarImuXcsi, CIHUCKA OKCIEPUMEHTAIBHBIX 3aJlaHui, TMpeajlaraéMblX B  paMKax
OCHOBHOTI'O TOCY/IapCTBEHHOT0 3K3aMeHa Mo (PU3HUKe.



ukh wnNe

COJAEPKAHUE OBYYEHUA 7 KJIACC

Pasznenl .®Pu3uka u e€ poJib B NO3HAHUM OKPY’KaIOLIero Mupa.
®uszuka — Hayka o0 npupone. SBneHus mnpuponabl. PU3NYECKUE SBIICHHUS:

MEXaHUYECKHE, TEIJIOBbIC, AJIEKTPUUECKUE, MATHUTHBIC, CBETOBbBIC, 3BYKOBBIE.
duznueckue BeMHMUMHBL. M3Mmepenne pusznueckux BenuurnH. Ousnyueckue mpuOOpBHl.
[TorpemHocTh U3MepeHn. Mex1yHapoaHas CUCTEMA €UHUILI.

Kak ¢usmka w®  JApyrme  eCTeCTBEHHbIE  HAyKHM  HM3yYalOT  MPUPOAY.
EcTecTBeHHO-HAay4YHBIM METOJ| MO3HAHUs: HAOIIOJEHUE, MOCTAHOBKAa HAyYHOI'O BOIPOCa,
BBIJIBIDKCHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THMOTE3, 0OBSICHEHHE HAOII0aeMOro
apieHus. Onucanue PU3NUeCKuX SIBJICHUHN C TOMOIIBIO MOJCIICH.

emoncmpayuu.
Mexanuueckue, TEIUIOBbIE,  DJIGKTPUYECKHWE,  MArHUTHBIE,  CBETOBBIC

SIBJICHUSL.
duznyeckue IpuOOpkI U MPOIeIypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM
npuOopom.

Jlabopamophuie padbomwt u onvitmol.

OmnpeneneHue MeHbI AJICHUS IIKaIbl U3MEPUTEIHHOTO MPUOOopa.

W3mepenue paccTossHUN.

N3mepenne o0bEMa KUJKOCTU U TBEPIOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEL.

N3mepenue TtemmepaTypbl MpU TOMOIIM >KUJKOCTHOIO TEepMOMETpa H JaTyuka

TEMIIEPATYPBHI.
[IpoBeneHue wuccienoBaHus IO NPOBEPKE THUIOTE3bl: JAIbHOCTh TMOJIETA NIapuUKa,
MYLIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3nen 2 .IleppoHavaibHble CBeJleHUS 0 CTPOEHUM BelllecTBa.
CrpoeHune BemiecTBa: aToOMbl M MOJIEKYJBI, UX pa3Mmepbl. ONBITHI, JOKa3bIBAIOIINE

JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBuxenne yactul BeniectBa. CBsI3b CKOPOCTH JBMXKEHHS YACTHUIl C TEMIIEPATYPOM.
BbpoyHoBckoe nBmwxkenue, nuddysusa. BzaumoaeicTBre 4acTHIl BEIIECTBA: MPUTIKECHUE U
OTTAJIKUBaHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEHW M TBEPIBIX
(KpuCTa/NIMUECKUX ) Tesl. B3auMOCBA3b MEXy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX AaTOMHO-MOJICKYJSIPHBIM cTpoeHHueM. (OCOOCHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI.

Jlemoncmpayuu.
HaGmtonenre O6poyHOBCKOTO JBUKEHUSI.
Hab6monenue nuddysun.
HaGnronenue SIBJICHUI, OOBSICHSFOIIIUXCS TPUTSKCHUEM WIH
OTTaJKUBAHHEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimol.
Ouenka JuamMerpa arTomMa METOJIOM PsIIOB (c HCIIOJIb30BaHUEM
dboTtorpadumuii).
OnpITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHHSI Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYIISIPHOTO TIPUTSKEHHUSL.
Pa3nen3./IBu:keHne u B3auMoaeiicTBUe TeJl.

Mexanunyeckoe IBH)KEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpPOCTb.
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CpenHsisg CKOpOCTh [P HEPABHOMEPHOM JIBMKEHUU. Pacu€r myTH U BpeMEeHU JBUKEHUS.

SBnenve uHepuuu. 3aKoH MHEpLMHU. B3auMozaeiicTBue Ten Kak MpUYMHA WU3MEHEHUS
CKOPOCTH JBHWKEHHUS Ted. Macca Kak Mepa HHEpTHOCTHU Teina. [lnotHocTs BemecTBa. CBs3b
IJIOTHOCTHU C KOJTMYECTBOM MOJIEKYJT B €AMHUIIE 00bEMa BEIIECTRA.

Cuna kak XapakTepuCTUKa B3aumozeiicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO TMHAMOMETpa. SIBjIeHUE TATOTeHUsS U cuia Tsxectu. Cuia
TSKECTU Ha ApYrux IuiaHetax. Bec tena. HeBecomocTs. CrioxkeHue CHil, HalpaBJICHHBIX IO
onHou npsmoi. PaBuopeiicTByromas cui. Cuna Tpenus. TpeHHe CKONBKEHUS U TPEHUe
nokosi. TpeHue B mpupoJie U TEXHUKE.

Jlemoncmpayuu.

HaburoneHne MexaHM4ecKoro IBUKEHUS Tela.

N3mepeHune CKopoCcTH MpSIMOJIMHEMHOTO IBHXKCHHUS.

HaGuroneHue siBeHUs HHEPIIUU.

Habmronenre n3aMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aMMOAECHCTBUIO TEJL.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHOM IIPSIMO.

Jlabopamophule padomut u onvimol.

OrnpeneneHne CKOPOCTH paBHOMEPHOIO JIBH>KEHUS (IIapUKa B AKUIKOCTH, MOAEIIH

ANEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

OmnpeneneHue cpeHeil CKOPOCTH CKOJBXKEHUS OpyCKa U JIMIIAPUKa M0 HAKIIOHHON
TJIOCKOCTH.

Ornpenenenue IIOTHOCTU TBEPOTO TeNa.

OMBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTshKeHUs (JeopMaIiuu) npy>KuHbI OT
MIPUII0KEHHOW CHJIBI.

OMBITHI, IEMOHCTPHUPYIOIIHME 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKCHHUS OT Beca TeJla U
XapakTepa CONMPUKACAIONINXCS TTOBEPXHOCTEH.

Paznend./laBieHue TBEPABIX TeJl, ;KUAKOCTEH W ra3oB.
JlaBnenne. CriocoObl yMEHBIICHHS W yBEIWYCHHUS JaBicHUsA. JlaBmeHue rasa.

3aBUCHUMOCTH JaBJICHUSI raza oT o0béma, TemmepaTyphl. [lepenaya naBneHus TBEPABIMU
TeJIaMu, KUJKOCTAMH U razamu. 3akoH [lackans. [TneBMaTnueckue MaivHbl. 3aBUCUMOCTD
JABJICHUS KUJIKOCTH OT r1yOuHsl. [ mapoctaTnyeckuii mapaaokc. CooOmarmmuecs: CoCy/bl.
['mapaBauyeckue MEXaHU3MBI.

Atmocdepa 3emmm u armocepHoe gaBieHue. [IpuyuHBI  CyIIECTBOBaHUS
BO3AyIIHON oOonouku 3emmu. Omnbit Toppuuennu. M3mepenne atMocepHOTo aBICHHS.
3aBUCUMOCTh aTMOC(EpHOTO MaBlieHHUs OT BBICOTHI HaJl ypoBHeM Mmops. [IpuGopsr mms
U3MEpEeHUs: aTMOC(EPHOTO JABJICHHUS.

JlencTBue KUIAKOCTH M Tra3a Ha NOTPYKEHHOE B HUX Teno. BeITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JIaBJICHHS T'a3a OT TEMIIEPaTyphl.

Ilepenava naBieHUs KUAKOCTHIO U Ta30M.

CooOuiaroniuecs: cocyibl.

I'mapaBnuueckuil mmpecc.

[IposiBieHue AeiicTBUS aTMOC(EPHOTO AABICHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U MIIOTHOCTH

JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEN CUJIbI BEC Y BBITECCHEHHOMW KUJIKOCTH.



VYcioBue miaBaHus TeJl: MIABaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOLLICHUS
IUTOTHOCTEN TeJla U KUIKOCTHU.

Jlabopamopnuie padbomwt u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHON B KUIKOCTh YaCTH

Tena.

OnpenenieHne BhITAIKUBAIOIIECH CUIIBI, IEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B KUJIKOCTb.
[IpoBepka HE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, ICUCTBYIOIIEH HA TEJIO B JKUIAKOCTH, OT
Macchl Tena.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHUIIBI, IEUCTBYIONICH Ha TEJIO
B KUJKOCTH, OT 00BEMA MOTPYKEHHOMN BKUIKOCTh YACTH TeJIa M OT IJIOTHOCTH JKUJIKOCTH.
KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKHM U OIpeneieHue eé
Irpy30I10ABEMHOCTH.

Pa3znenS.PaGoTranMoOIIHOCTh. JHEPrusi.
Mexannueckas padota. MOIIHOCTb.
[IpocThie MexXaHMU3MBI: pblyar, OJIOK, HAaKJIOHHAs IJIOocKocTh. [IpaBuio paBHOBecus

pbryara. [IpumeHeHnue npaBusia paBHOBECHS pbldyara K OJIOKY.
«3omotoe npaBuio» Mexanuku. KII/] mpocteix mexanusmoB. [IpocTbie MeXaHU3MBI B OBITY
Y TEXHUKE.

Mexannueckas sHeprusd. KuHetndeckas U nmoreHuuaibHas sHeprus. lIpeBpainenue
OJIHOTO BUJAa MEXaHUYECKON 3HEPTHH B IpYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXaHUKE.

Jlemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHHU3MOB.

JlabopamopHhule padbomot u onvimol.

OmnpenencHue padOTHI CHITBI TPEHUS TTPH PABHOMEPHOM JBUKCHHUH TeJia TI0

TOPU30HTAJIBHOW OBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBECHUS pblyara.
N3mepenne K11/ HakIIOHHOM TIIOCKOCTH.

N3ydeHune 3ak0HAa COXPaHEHUSI MEXAHUYECKOU DHEPTUH.
8KJIACC

Pa3nen6.TemnoBblie siBjeHUs.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUUYECKON TEOPUU CTPOEHHUS BEIECTBA.
Macca u pa3zmepsl aTOMOB U MOJIEKYJ. OTBITHI, HOATBEPKIAIOIINE OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUH.

Mopenu  TBEPAOTO, KUAKOTO W  Ta3000pa3HOTO  COCTOSHHM  BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsICHEHHE CBOWCTB Ira30B, KUAKOCTEH U TBEPABIX
T€Jl HAa OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHO--KUHETHYECKON Teopur. (CMayuMBaHUE U
KanWJUISIPHBIE SIBJICHUSA. TEIIOBOE pACIIMPEHUE U CoKATHE.

Temnepatypa. CBsizb TeMmmnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMXKEHHUS YACTHII.
Buytpennsisi sneprusi. CriocoObl W3MEHEHHs] BHYTPEHHEW SHEPTUU: TeIUionepeaadya u
coBepIeHue paboTel. Buasl Temonepeaaun: TemIONPOBOHOCTD, KOHBEKIIHS, H3TyUYCHHE.

KomnuecTtBo TemnoThl. YaenbHas TEINIOEMKOCTE BEIIECTBA. 1emI000MEH U TEIJIOBOE
paBHOBecue. YpaBHEHHME TemyoBoro Oamanca. [lmaBmeHue ®  OTBEpAEBaHUE
KPUCTANIMYECKUX BEIIEeCTB. YelbHas TeIwioTta IuiaBieHus. [lapooOpazoBanue u
koHaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JTaBIICHMSL.
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11.
12.
13.

BnaxunocTe Bo3gyxa.

DHeprus TOIUINBA. Y JebHas TEIJI0Ta CTOPAHMUSL.

[Tpuntunel paboThl TetuioBbIX ABuraTeneit K11/ TernmoBoro gBurarers.
TersioBble IBUTATEIN U 3al[UTa OKPYKAIOIIEH CPEIBI.

3aK0OH COXpaHEHHUs U MPEBPAILICHHS YHEPTUU B TETUIOBBIX MPOIECCaX.
Jemoncmpauyuu.

HaGmronenrne 6poyHOBCKOTO JBUKEHUS.

Ha6mronenue muddysun.

HaGmronenue saBieHnil cMauyuBaHUsI U KallWJUISIPHBIX SBJICHUU.
HaG:mroienre TernaoBoro paciiupeHus Tell.

N3menenue naBieHus ra3a npu U3MEHEHUH 00bEMA U HArPEBAHUM WIIH OXJIAXKICHUH.

[IpaBuia n3mepeHus TeMnepaTyphl.

Bunsl Teruionepenayu.

OxJaxieHne Mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHUU pabOThl BHEITHUMH CHJIAMHU.

. CpaBHEHHE TETIIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kumneHus.

. HabGmroieHre mocTossHCTBA TEMITEpaTyphl TIPH TIIABICHHH.
. Monenu TemIoBBIX IBUTATEIICH.

Jlabopamophule padomut u onvimol.

OnbITH IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYIISIPHOTO TIPUTSKEHHSL.

OMBITHI O BBHIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIMIT U caxapa.

OnbITH IO HAOIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, )KUJIKOCTEH U TBEPIBIX TEI.

OnpeneneHue naBieHUs BO3IyXa B OAJIJIOHE MITIPHULIA.

OHBITBI, ACMOHCTPHUPYIOINHUEC 3aBUCUMOCTD JABJICHHUSA BO3AYXAa0TCTO 00BEMa u HarpCBaHH:A

WJIA OXJIQKJICHUS.
[TpoBepka runmoTe3bl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA JKHIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TEMIIEPaTyPHI.

Habmonenue W3MEHEHUsI BHYTPEHHEHM DJHEPruM TEla B PE3yJbTaTe

TeIJIoNepeiaun U paboThl BHEITHUX CHUII.

HccnenoBanue siBIeHUS TETNIO0OOMEHA TP CMEIIMBAHUU XOJIOTHON U TOpsiueid BOBI.
Ornpenenenue KOJINYECTBA TEIJIOThI,  TOJYYEHHOIO BOJIOM
TEII00OMEHE C HArPEThIM METAJUTHUECKUM IHIINHIPOM.

Ornpenenenue yneabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca UCIapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

Ornpenenenue yeapHON TEIJIOTHI IIJIABJICHUS JIbJA.

Paznen7.dnekrpuyeckre 1 MArHUTHBIE SIBJICHHS.

Onextpuzauus Ten. JIBa poaa nanekTpuyeckux 3apsanoB. B3aumonelicTBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTD CUJIbI B3AaUMOJICUCTBUS 3aPSKEHHBIX TENl OT

BCJIIMYHMHEBI 3apsAaA0B U PACCTOSAHUA MCKIOY TGJ'IaMI/I).

Onextpuueckoe 1none. Hampsk€HHocTh  anmekrtpuyeckoro  nonst.  [IpuHumn

CYNEPHO3UIUHU IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocurenn »aeKTpUYECKUX 3aps0oB. JIEMEHTAPHBIA  BJEKTPUYECKUN  3apsi.
Ctpoenue aroma. IIpoBOJHMKM U JUANEKTPUKH. 3aKOH COXPAHEHUS HIIEKTPUUYECKOTO
3apsija.

DNEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOr0 TOKa. VICTOUHUKHU
MMOCTOSTHHOTO TOKa. JICHCTBUS AIEKTPUIECKOTO TOKA (TEIUIOBOE, XUMHUUECKOE, MAarHUTHOE).
DNIEKTPUUECKUHN TOK B KUJKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DJIeKTpudeckoe HamnpspkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YJEJIbHOE COMPOTUBICHUE BemiecTBa. 3akoH OMa [ ydacTKa LEeMH.
[TocnenoBarenbHOE U MApAIIIEILHOE COCTMHEHNE MPOBOHUKOB.

PabGoTa 1 MOIIHOCTB ANEKTpUUYECKOTrO ToKa. 3akoH J[xoymns—Jlenna. Dnexkrpuueckue
IIENH U TOTPEOUTENH IJIEKTPUUSCKON dHEpruH B ObITY. KOopoTKoe 3aMbIKaHuE.

ITocTossHHBIC MarHuTHl. B3anMoaencTBHEe MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTHoe 1osie 3eMJIM U €r0 3HaYeHUe I KU3HU Ha 3emiie. OnbIT Ipcrena. MarHutHoe
MoJI€ DJIEKTPUYECKOrO0 ToKa. IIpruMeHeHHe »HIEeKTPOMArHUTOB B TexHUKE. JlelicTBue
MarHUTHOTO TIOJII Ha MPOBOJHMK C TOKOM. OJEKTPOJBHUTATEIb IOCTOSHHOTO TOKa.
Hcnonb30BaHuE 3IEKTPOIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitel  ®apanes. SfBiaeHue »>JeKTpoMarHUTHOM wuHAyKIUU. [IpaBuno Jlenna.
OnektporeHeparop. CrnocoObl MOTyUYEeHUs JICKTPUUECKON IHEPTrUU. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOUYHHUKAX SHEPTHHU.

Jlemoncmpayuu.

DneKkTpuzanus Ted.

JIBa posa dneKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIL.
YCTpolCcTBO U AEUCTBHUE AIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKAs] MHIYKIIHS.

3aKOH COXPAHEHHUs DJIEKTPUUECKUX 3apsiI0B.

[IpOBOHUKY U TUDTIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JJUHUU JIEKTPUUECKOTO MOJIS.

N cTouHMKH TOCTOSIHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KHUIKOCTH.

. I"a30BB11 paspsn.

. 3mepenue cuiibl TOKa aMIepMeTpoM.

. I3MepeHue 31eKTpuyecKoro HanpspKeHUs: BOJIbTMETPOM.

. Peocrar u MarasuH conpoTUBIICHUI.

. BzamMmopencTBre MOCTOSTHHBIX MAarHUTOB.

. MoaennpoBanue He BO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe noJjie Toka. DIEeKTPOMAarHur.

. JleicTBHE MarHUTHOTO MO HA MIPOBOJIHUK C TOKOM.

. DNEeKTPOABUTATEIb MOCTOSSHHOTO TOKA.

. UccnenoBanue siBlI€HUS 3JIEKTPOMArHUTHOW UHAYKIUU.

. OnbrTel @apanes.

. 3aBUCHUMOCTbH HaIlpaBJICHUs] ~ MHAYKIMOHHOTO  TOKa OT YCJIOBHH  €ro

BO3HUKHOBEHHSI.
DJEeKTpOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padbomut u onvimol.

OneiTel  TIO HAOITIOICHUIO DIIEKTPU3AIMM  TeN HMHIAYKIUEH U TpH
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CONPUKOCHOBEHUH.
Uccnenosanue JNEUCTBHUSL  BJIEKTPUYECKOrO  MOJS Ha MPOBOAHUKH U
JIUDIIEKTPUKH.

CO6opka u mpoBepka pabOThI IEKTPUUECKON 1IETIH MOCTOSHHOTO TOKA.

W3mepeHne u peryiupoBaHue CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO 4Y€pEe3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3UCTOpa U HANPSHKEHUS HA PE3UCTOPE.

OnbITh, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUUYECKOIO CONPOTUBIIECHUSA NMPOBOAHUKA
OT €r0 JUIMHBI, ITOMIaA1 MONEPEYHOr0 CEYEHUS U MaTeprala.

[IpoBepka mpaBuiia CJIOKEHHS HANpPsDKEHUM IPU MOCIEAO0BATEIBHOM COECIMHEHUHU JABYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Jyisi CUIbl TOKA MIPU NapajIeIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenue padOTHI AMEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 pe3nucTop.

Onpenenenue MOIIIHOCTH  JJIEKTPUYECKOTO0  TOKa, BBIAETSEMON  Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HAYLIETO YEPE3 JaMIIOUKY, OT HalpsKEHUs Ha
HEH.

Onpenenenune KIIJ[ HarpeBares.

HccnenoBanne MarHuTHOTO B3aUMOICUCTBHS TTOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO ~ TOJIS MOCTOSIHHBIX MarHuToOB  MpU  HX
00BEMHEHUH U PA3JICIICHUN.

HccnenoBanue AeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

ONBITEI, JEMOHCTPUPYIOIINE 3aBHCUMOCThH CHJIBI B3aUMOJCHCTBUS KAaTyIIKH C TOKOM H
MarHuTa OT CUJIbI TOKa U HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue padoThl JJIEKTPOABUTATEIIS.

N3mepenne KIIJI anexTpoaBurareibHONM yCTaHOBKH.

OmnbITH 1O MCCJENIOBAHUIO SIBJICHHUS DJEKTPOMAarHUTHOW WHAYKIMU: HWCCIEI0BAHUE
M3MEHEHU 3HAUeHUS U HAIlPaBJIEHUS UHIYKIIMIOHHOTO TOKa.

9KJIACC

Pasznen8.Mexannuyeckue siBJICHUS.
Mexanuueckoe  aBukeHue.  MarepuanpHas — Touka.  Cucrema  oTcuéra.

OTHOCHUTENBHOCTh MEXAaHUYECKOTO ABMKEHMS. PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHHUE.
HepaBHOMepHOE npsiMonuHeHoe ABMkeHne. CpelHssl 1 MTHOBEHHAsl CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBUKEHUHU.

VYckopenne. PaBHOyckopeHHOe MpsiMoiinHeliHoe ABuxkeHue. CBOOOIHOE MajeHHe.
OnbiTel ['anunes.
PaBHOMepHOE ABIKEHUE O OKpYKHOCTHU. [lepnon 1 yacToTa oOparieHus.
JIuHeiHasa u yriaoBast CKOpocTU. LIEeHTpoCTpeMUTENIBHOE YCKOPEHHUE.
Ilepsb1ii 3axoH Herotona. Bropont 3axkon Herotona. Tpetuit 3akon Herorona.
[TpyHIMI CynepnO3ULIY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUS CKOJIbKEHHUS, CHIIa TPEHUS
IIOKOS1, APYT'ME BUIBI TPECHHUS.

Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOAHOIO MaJeHHs.
JBuxenne muaHer Bokpyr Comnua. IlepBast kocmuueckas ckopocTb. HeBecomocTh u
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NEepEerpy3KHu.

PaBHOBecue maTepralibHOM TOUKU. AOCONIOTHO TBEPOE Teao. PaBHOBecue TBEPIOTO
TeJa C 3aKPEIUIEHHOM OChIO BpallleHus. MOMEHT cuibl. LleHTp TshxecTu.

Umnynee Tena. W3menenwe wummynbca. Mmmynsc cuiibl. 3aKOH COXpaHEHHUSA
UMITyJIbCa. PeakTUBHOE JBUYKEHHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TSXKECTH, YHPYroCTH, TPEHHS.
Cesi3p  sHeprun u  paborel. [loTeHnumanbHas dHEPrusi Tejla, MOAHITOrO  HaJ
IOBEpPXHOCThIO3eMIM. [ [oTeHIIManbHas I HEpTUACKATOUNIPYKUHBL. KHHETUUECKass ~ DHEPTHS.
Teopema 0 KHHETUYECKON SHEPTUH. 3AKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.
Jlemoncmpayuu.

Habmronenrne MexaHM4ecKoro IBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHME IIyTEW U TPACKTOPUN IBHXKEHHUS OJHOTO M TOTO K€ T€JIa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS MPSAMOJIMHEUHOTO IBUXKEHHUS.

HccnenoBanue Mpu3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHUSI.

Habnronenre aBuKeHHs Tella o OKPYKHOCTH.

HaGnroneHrne MexaHM4eCKUX SBJIEHUM, IPOUCXOAIINX B CUCTEME OTCUETA

«Tenexka» npu €€  paBHOMEPHOM U YCKOPEHHOM JBAKECHUU
OTHOCHUTENIbHO KaOuHeTa (GU3HKH.

3aBUCHMOCTb YCKOPEHHs TeJla OT MAcChl TeJIa U JEHCTBYIOIIEH HAa HETO CUJIBIL.

Habuntonenre paBeHCTBA CUIT ITPU B3AUMOJCHCTBUY TeJl.

M3meHeHne Beca Tena pyu yCKOPEHHOM JABU)KCHUM.

Ilepenaua ummynbca pyu B3aUMOJEHCTBUHU TEIL.

[TpeoOGpazoBaHus JHEPTUH MPU B3aUMOJICHCTBUN TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMIyJbca IpHu a0COIOTHO YIIPYTrOM B3aUMOJICHCTBHUHU.

HabGnronenne peakTHBHOTO JIBUYKCHUSI.

CoxpaHeHue MEXaHUYECKON SHEPTUH MPU CBOOOTHOM IMaJICHUH.

CoxpaHeHne MEeXaHUYEeCKON SHEPTUH MPU JIBUX)KEHUU TeJa MOJ ACHCTBUEM NPYKUHBI.
Jlabopamopnuie padomut u onvimol.

KoHcTpyHnpoBaHue TpakTa i pa3roHa U JAIbHEUIIEr0 paBHOMEPHOIO JBHKEHUS [IapUKa
VTN TEJICKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUA Opycka WM JBWKCHHS IIapHKa IO
HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue YCKOPEHHs] Tella MPU PABHOYCKOPEHHOM [IBJKEHHMM TI0 HAKJIOHHOMU
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBIKEHUH 0e3
HAYJIIbHOU CKOPOCTH.

[TpoBepka rumoTe3sl: €Cliv MPU PABHOYCKOPEHHOM JBMKEHUM 0€3 HayaJbHOM CKOPOCTH
IIYyTH OTHOCSITCSA KAK PsJi HEYETHBIX YMCEN, TO COOTBETCTBYIOIIHUE MPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHMUS.
Onpenenenue ko3P puiueHTa TpeHUs: CKOJIbKEHUSL.

Ornpenenenue )KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTAIIBHOU IIOBEPXHOCTH.
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HENOJIBUKHOTO U IOJBUKHOTO OJIOKOB.
N3ydeHue 3ak0Ha COXPAHEHUS SHEPTUU.
Pa3znen9.Mexannyeckneko1e0aHUSIMBOJHBI.

KonebarenbHoe paBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMN: MEPHO/,
4acToTa, aMIUTUTYy1a. MareMaTuyeckuidl U MpyKUHHBIN MasTHUKU. [IpeBparnienue sHepruu
MpH K0J1e0aTeIbHOM JIBHXKCHUU.

3aryxarone KkosneOaHus. BruiHyxkneHHble KoneOanusi. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MeXxaHMYECKHUX BOJIH. [IponoibpHbIe U onepeyHble BOIHBL. J[JIMHA BOITHBI
U CKOPOCTbh €€ pacmpocTpaHeHHs. MeXxaHn4ecKrue BOJHBI B TBEPIOM Tele, CeCMUYECKHe
BOJIHBI.

3Byk. ['poMmkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. HHOpa3Byk u
yIIBTPa3BYK.
emoncmpayuu.

HaGmronenue konebanuii Ten Mo JEHCTBUEM CUIIBI TSHKECTH U CUITBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U HA MIPYKUHE.

HaGnroneHre BbIHYKIEHHBIX KOJIeOaHUN U pe30HaHca.

PacrmipocTpaneHue npoaoiabHBIX U MONMEPEYHBIX BOJTH(HA MOJIEIIH).

HaGnroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKNI PE30HAHC.

Jlabopamopnule padomut u onvimol.

Onpenenenue 4acTOThl M Mepuoja  KojliedaHM  MaTeMaTH4eCKOro

MasiTHUKA.
Onpenenenue 4acTOThI U IEpUO/Ia KOJIeOaHUH MPYKUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH Tleproa KojieOaHUI MOJBEIIEHHOTO K HUTH Ipy3a OT JIJTMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojieOaHUI NMPYyKMHHOT'O MasTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOAA KOJIEOAHUIT py3a, MOABEIIEHHOTOK HUTH, OT MaCChI
rpysa.
OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb nepuoja  KojeOaHMit
NPYXKUHHOTO MAasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.
N3mMepeHne ycKopeHHs cCBOOOAHOTO MaICHHUS.
Pa3nenl0.2/1eKTPOMArHUTHOECIIOJIEMIIEKTPOMATHU THBIE BOJIHBI.

DeKTpOMarHuTHOE noJe. DJeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa

NeKTpoMarHuTHBIX ~ BOdH.  Illkama  snexkrpomMarHUTHBIX  BOJH.  Vcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.

CBOIiCTBA DJICKTPOMArHUTHBIX BOJIH.

BonHoBbIE CBOKCTBA CBETA.
Jlabopamopnuie padbomut u onvimol.

N3ydeHne cBOMCTB 3I€KTPOMArHUTHBIX BOJIH C TOMOIIIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nenll.CBeToBBICSIBJICHHUS.
JlyueBas Mmopenb cBera. Mcrounuku cBera. [IpsmonuHeliHOe pacnpocTpaHEHHE

ceera. 3arMenus Connua u JIynel. Otpaxxkenue cera. [Inockoe 3epkano. 3aKOH OTpaKeHUs
CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHUs: cBeTa. [lolHOE BHYTpEHHEE OTpa)KeHue
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cBera. Mcnonap30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJAX.
JInnza. Xox nydeil B nuH3e. Ontuyeckas cucrema ¢oToammnapara, MUKPOCKOINa U

Teneckomna. ['y1a3 kak onTudeckasi cucreMa. bim3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenne Genoro ceera B cnektp. OnbiTel HptoToHa. CrloxkeHue CreKTpabHbIX

1BETOB. J{ucnepcus cera.

Jlemoncmpayuu.

[TpsimonmHENHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n306pakeHUi B INIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Tpenomnenue ceera.

OnTuyeckuil CBETOBOI.

Xox myueit B coOuparoiei JInH3e.

XoJ JIydeu B pacCEHUBaIOIEH JIMH3E.

[Tomyuenue n306paxeHU ¢ TOMOIIBIO JIUH3.

[Tpunuun nefictBus ortoanmapata, MUKPOCKOIIA U TEJIECKOMA.

. Monens rnasa.
. Paznoxxenue Gemoro cpeTa B CIEKTP.
. Ilomydenue 6emoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamophuie padbomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS CBETOBOTO JIy4a OT yrija MaJeHUs.

N3ydenne xapakTepUCTUKU N300pakKeHHs MpeIMeTa B TUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH YIJIa MIPEJIOMIIEHHUS CBETOBOIO JIy4a OT yrja MaJeHus Ha
IPaHHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n3o0paxeHuil ¢ MOMOIIBI0 COOMPAIOIIEH JTHH3BI.

Onpenenenue POKYCHOTO PacCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIECH JIMH3BI.

OnbITHI IO Pa3I0KEHUI0 OEJI0ro CBETABCIEKTP.

OnbITHI IO BOCHPUSATHUIO I[BETA MTPEIMETOB MPU UX HAOIIOJEHUH Yepe3 [IBETOBbIC (DUIBTPHI.
Pasznenl2.KBantoBblesiBJICHHS.

Oneitel Pezepdopaa u muianerapHas Mojienba ToMa. Mojens aroma bopa.

Hcnyckanue u norioueHre ceera aromom. KBanTtsl. JInHelyaTeie CIEKTPEI.

PagnoaktuBHOCTh. Anb(da-, 6eTa- u ramMmma-usnydeHus. CTpoeHHME aTOMHOTO sJpa.
Hyxnonnas monens atomHoro sigpa. Msoromnsl. PapnoaktuBHbIE npeBpaineHus. llepuon
noJiypacraja aTOMHBIX sJep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHMsI 3apsA0BOTO U MAacCOBOI'O YHUCET. DHEPIUs
CBSA3M aTOMHBIX siaep. CBA3b Macchl M SHEpruu. Peaknuum cuHTE3a W JENEeHUS sIep.
Hcrounuku sHepruu ConHIa U 3BE3I.

SAnepHas sHepreTuka. JlecTBUs paJuOoaKTUBHBIX U3Ty4YE€HUHN Ha KUBbIE OPraHU3MBI.
Jlemoncmpayuu.

CrieKTphl U3JIy4EeHHSI U TTOTJIOLIEHMSL.

CrieKTphl pa3Iu4HbIX Ia30B.

CnekTtp Bosiopo/a.

Hab6mronenue TpexkoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOLIUX U3JTyYEHUH.

Perucrpanus nzinydeHus NpupogHbIX MUHEPAIIOB U IPOIYKTOB.
Jlabopamopnuvie padbomul u onvimol.

HabGnronenue CrijiomHbIX U TMHEHYAThIX CIIEKTPOB U3JIy4EHUS.

HccnenoBanue TpeKOB: U3MEPEHNE SHEPTUN YACTHUIBI IO TOPMO3HOMY ITYTH (110

dotorpadusim).



N3mepenue painoakTUBHOTO (OHA.
IHoBTOPHUTEILHO-0000IAIOIIIUI MOTYJIb.
[ToBTOpUTENBHO--0000MAIONINIT MOAYIb MpeJHa3HAYeH [UIsi CUCTEMaTH3alud |

0000111eHNsT TPEIMETHOrO COJAEPKAHHUSI U OIbITa JESATEIBHOCTH, NMPUOOPETEHHOTO MpPH
U3YyYEHUH BCEro Kypca (pU3UKH, a TAKXKe JJIsl IOATOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY
AK3aMEeHY N0 (PpHU3MKe ISl 00y4aroUXCsl, BBIOPABIINUX 3TOT YUYEOHBIN TPEIMET.

[Ipy u3ydeHMHM [aHHOTO MOAYJS PEAIU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSITEIbHOCTH, HAa OCHOBE KOTOpBIX 0OecreduBaeTcs JOCTHKEHHE NPEIMETHBIX M
MeTanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAYYHAATPaMOTHOCTh: 0OCBOCHUEHAYYHBIXMETOJOBUCCIIEOBAHNUS
SBJICHUN MPUPOABl U TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (PU3NYECKUE SIBICHUS,
IOPUMEHSS IIOJIyYeHHbIE 3HAHMs, pelaTh 3aJadyd, B TOM 4HCIIE KadyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNMAIBHO AESTENBHOCTHBIA XapaKTep JaHHOTO pas3zella peajn3yercs 3a CUET
TOT0, YTO 00yYaIOUIUECS BHIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HaHHWM pacro3HaBaThb U HAay4yHO OOBSICHATH (hU3MUECKUE
SBJICHUS B OKPY’KAOLIEH IPUPOJIE U TOBCEIHEBHOW JKU3HU;

UCMOJIb30BaTh Hay4YHbIE€ METOJbI MCCIEI0BAaHUS (PU3NYECKUX SBJICHUM, B TOM YHCIe
JUISI IPOBEPKU TUIIOTE3 U MOJTYyYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HayuHble OCHOBBI HanOoJiee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOIHH,

HanpuMep, NPAKTUYECKOrO0 HMCMOJIb30BaHUS PA3IUYHBIX HCTOYHHUKOB HHEPTUU HAa OCHOBE

3aKOHA MIPEBPALLEHUS U COXPAHEHMS BCEX N3BECTHBIX BUIOB 3HEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenrne (u3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIpPAaBIEHO Ha
JOCTM)KEHHWE  JIMYHOCTHBIX, METalpeaIMETHBIX UM  MpeIMEeTHBIX  00pa3oBaTeIbHBIX
pE3yJIbTaTOB.

B pesynpraTe usydeHus (U3MKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
obOyuaroierocst 6yayT chopMHUPOBaHBI CIAEAYIONINE JIMYHOCTHBIE PE3yJIbTAaThl B YACTH:
1)maTpuoTH4ecKOro BOCIIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOHN (PH3UUECKOM
HayKH;

—IIEHHOCTHOE OTHOIIEHHUE K IOCTHKEHHUSIM POCCUHCKUX YUEHBIX--(DU3HUKOB;
2)rpaxIaHCKOro U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYUMBIX U STUYECKUX
npo6JeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHNEM JTOCTIKEHUH (PU3UKY;

— OCO3HAHME BaKHOCTH MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;
3)3cTeTMYECKOro BOCIIUTAHUS:

— BOCHPUATHE ICTETUUECKUX KauyecTB (PU3MUECKON HAyKU: €€ rapMOHMYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4)lIeCHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HaHUE LEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOIO MHCTPYMEHTA IMO3HaHUS MHUpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHEUILEH COCTABIAIOIIEH KYJIBTYpBI;

— pa3BHUTHE HAYYHOH JIFOO03HATETLHOCTH, HHTEPECA K UCCIEAOBATEIbCKON AEATEIIHOCTH;
S) popmupoBanus KyJIbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0/1ar0NOTyYus:



— OCO3HaHWE IEHHOCTH 0€30MacHOro 00pasa >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTU TMpaBWJ O€30MacHOr0 TMOBEJACHUS Ha TpaHCIOpPTE, Ha JOporax, ¢
ANEKTPUUYECKUM U TETIOBBIM 000PY/I0BAHHEM B JJOMAIIHUX YCIOBUSX;

— c¢(hOpMUPOBAHHOCTh HaBbIKa pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTo
K€ TpaBa y Ipyroro 4ejoBeKa;

6)TpyaoBOrO BOCIUTAHMS:

e — QAaKTHMBHOE Yy4yacTH€ B pEIICHUM NPaKTUUECKUX 3a7ad (B paMKaxX CEMbH,

00pa3oBaTeIbHOM  OpTraHM3allud, TOPOJa, Kpas)TEXHOJOTHYECKOH ©  COIMaIbHOMN
HaIPaBJIEHHOCTH, TPEOYIOMIUX B TOM YHUCIIEC U PU3NUECKUX 3HAHUM;
—HMHTEPECKIPAKTUYECKOMYU3YUCHUIO TPOPECCUi, CBSI3aHHBIX C (PU3HUKOI;
7)3K0JI0TM4€CKOr0 BOCIIMTAHMS:

— OpHCHTAIMs Ha TpUMEHeHHWe (HU3WYECKMX 3HAHUW IS pelieHUs 3aaad B 00JacTH
OKpY’KaIOIIeH Cpejpl, TUIAaHUPOBAHUS TOCTYIIKOB U OLICHKHA MX BO3MOXKHBIX IMOCJIEACTBUN
JUTISL OKPYIKAIOIIIEH Cpeibl;

— OCO3HAHHUE II00ATBLHOTO XapaKTepa IKOJOTHISCKUX MPoOIeM U MyTel UX PeIIeHuUs;

8) apanTanumn K M3MEHSIOIMMCH YCJIOBUSIM COUMATBHOI U MPUPOIHON Cpeabl:

— TOTpeOHOCTH, BO B3aWMOJCHCTBHHM IIPH BBITIOJHEHUH HCCIAEAOBAaHUNH M TPOCKTOB
bu3HYeCcKOl HAMIPaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— TMOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU YePe3 MPAKTUUECKYIO JeATEIbHOCTD;
—OTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWM, B ToMYHcle (HOPMYIHPOBATH HUIEH,
MOHSATHS, TUIIOTE3bI O PU3NUECKUX 00BEKTAX U SBIICHHSIX;

— 0Cco3HaHue Je(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;

— MJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3MUECKUX 3HAHU;
—CTpEMJICHUE aHAJIU3UPOBaTh U BBIIBISATH B3aWMOCBSI3M  TPHUPOJBI, oOOIIecTBa U
APKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PHU3UYECCKUX 3HAHHIA;,

— OIICHKa CBOMX JCHCTBUN C Y4ETOM BIHUSHHS Ha OKPYXKAIOIIYIO CpPEeAy, BO3MOMXHBIX
ri100aJbHBIX ITOCIEACTBUH.

METANIPEJAMETHBIEPE3YJIBTATHI

B pesymbraTe OCBOCHHs TpOTrpamMMbl MO (U3WKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanuss y  oOywaromerocss  Oyayr  cOpMHpPOBaHB  MeTanpeaMeTHbIE
Pe3yJabTaThl,BKIIOYAIONINETIO3HABATEIbHBICYHUBEPCATbHBICYUCOHBICACHCTBUS,
KOMMYHUKAaTUBHBIC YHUBEpCAJIbHbIC yueOHBIEC NEHCTBHS, PEryISTUBHBIC yYHHUBEpCAJIbHBIC
y4eOHbIe EHCTBUSI.

ITo3HaBaTe/bHBIE yHHMBepcajJbHble Y4deOHble JeiicTBusi ba3oBble Jormyeckue
NEeMCTBUSA:



BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUA O0OBEKTOB (SIBJICHUH);
YCTaHABJIMBATh CYIICCTBEHHBIA MPHU3HAK KJIACCH(PUKAIIUN, OCHOBAHUS IS OOOOIICHHS H
CpaBHCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHS] B pacCMaTpUBAEMBIX (aKTax, JAHHBIX WU
HAOJIOICHUSX, OTHOCSIIMXCS K (PU3NICCKHUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO--CJICJICTBEHHBIC CBS3M TPH HW3YYCHUHM (DU3UYECKUX SBICHUN U
NPOIIECCOB, JieJaTh BBIBOJBI C UCIOJB30BAaHHEM JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOUEHHH, BBIIBUTATH TUIIOTE3BI O B3AUMOCBS3SX (PU3NICCKUX BEIIMUUH;
CaMOCTOSITEIFHO BBIOMpATh CIOCO0 pelieHus ydeOHON (u3ndeckoil 3amgaum (CpaBHEHHE
HECKOJIbKUX BApUAaHTOB pEIICHHUS, BHIOOpP HamOosiee TOMXOIANIETO C  y4ETOM
CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHECB).

basoBble uccienoBarebCKHe ACUCTBHS:

HCIIOJIb30BaTh BOITPOCHI KaK UCCIIEA0BATEIBLCKAI HHCTPYMEHT TTO3HAHWS,

NPOBOJIUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PH3NUCCKUN
AKCIIEPUMEHT, HeOOJIBIIIOE UCCIIeIOBaHNEe (PU3UUECKOTO SBIICHUS;

OIICHWBaTh Ha TMPUMEHHMOCTh M JOCTOBEPHOCTH WH(GOpPMAIMIO, TOJYYCHHYIO B XOJC
UCCJICTOBAHUS WM DKCTICPUMEHTA,;

CaMOCTOSATEIbHO (POPMYIIHPOBATh OOOOIICHUS M BBIBOJBI IO Pe3yJbTaTaM MPOBEIEHHOTO
HAOJTIOICHUS, OTIBITA, HCCIICIOBAHMS;

NIPOTHO3UPOBATh BO3MOXKHOE JajbHEHINEe Pa3BUTHE (U3NYCCKHX IPOIECCOB, a TaKKe
BBIJIBUTATh MIPEAMOIONKEHUST 0OUX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:
MPUMEHATHh pPa3UYHbIe METOJbl, WHCTPYMEHTHI W 3alpoChl MPHU TIOUCKE U OTOOpe

WH(OPMAIIUY WUJIH IaHHBIX C yU4ETOM MpeIIOKEHHON yueOHOM Pr3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh M WHTEPIPETUPOBATH HH(DOPMALNIO pPa3TUIHBIX
BUJIOB U ()OPM INIpE/ICTABICHHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTUMANIbHYIO (opMy TmpencTaBieHuss UHGOpMALUU U
WITIOCTPUPOBATh pelIaeMble 3aJjaud  HECJIOXXHBIMU CXEMaMM, JAuarpaMMaMH, HWHOU
rpaduKoi U UX KOMOWHAIHSIMHU.

KoMMmyHuKaTHBHBIE YHUBepPcaibHbIe YUeOHbIe JelicTBUSI:
B Xo7ie 00CyX/IeHUs y4eOHOro Marepuaia, pe3yabTaToB Ja00paTOpHBIX pabOT U MPOEKTOB

3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOW TEMbl M BBICKA3bIBATh HJICH, HAIlCJICHHBIC
Ha pelIcHUE 3aa91 U TOIIep)KaHne OJIaroKeaaTeIbHOCTH OOIICHHUS,

COTIOCTABJISATh CBOM CYXKJACHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHAJIOTA,
0OHApYKMBATh Pa3INYHUEe U CXOJCTBO IMO3HIIHIA,

BBIP@)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEICTABIATh PE3yIbTaThl BHIITOJIHEHHOTO (DU3UYECKOTO OMBITa (IKCIIEPUMEHTA,
UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHON pabOTHI MpH
peleHN KOHKPETHON (PU3NIECKON MPOOIeMBI;

NPUHUMATh II€JM COBMECTHOW JICATCIIBHOCTH, OPTraHW30BBIBATH JCHCTBUSA TI0 €6
JOCTIKEHUIO: PACHpeNieNsiTh PO, OOCYKIaTh MPOIECChI W PEe3yIbTaThl COBMECTHOU
paboThl, 060011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBHITIONHATh CBOKO YacTh pPaOOTBI, MTOCTHrasi KadyeCTBEHHOTO pE3yJbTara IO CBOEMY
HAIPABJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMHU YWICHAMU KOMaH/IbI,

OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIMU MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO



c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIECHCTBUSI.

PerynsiTuBHbIe YHUBepcaJbHbIe YueOHbIe aeiicTBus CaMoopranuzanus:

. BBISBJISATh TPOOJIEMbI B KU3HEHHBIX U YYEOHBIX CUTYyalHsX, TPEOYIOIIUX IS
penieHust PU3NYECKUX 3HAHUIM;
e OpPHUEHTHUPOBATHCS B PA3IUYHBIX TMOJAXOJaX MPHUHATHS peueHudl (MHIUBUIYaIbHOE,

IPUHATHE PELICHUS B TPYIIE, IPUHITHE PELICHUM TPYyIIION);

e CaMOCTOATEIBHO COCTABJISITH QITOPUTM pelIeHus (U3NUECKON 3ajauyd WIM IUIaHa
UCCIIEIOBAaHUSI € YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHUPOBATh IIPEJIaracMbl€ BApUAHTHI PEILICHMUII;

e JieNIaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.
CaMOKOHTPOJ1b, IMOIUOHAIbHBIH HHTE/IEKT:
e 1aBaTh aJICKBATHYIO OLICHKY CUTYallMM U MpeJIaraTh IIaH €€ N3MEHEHUS;

e OOBACHATH NMPUUYUHBI JOCTUKEHUS (HE JOCTMKEHHS) pe3yNlbTaTOB JEATENbHOCTH, /1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTUBBI B JEATENBHOCTH (B TOM YHUCJIE B XOJ BBINOJHEHUA (PU3UUECKOTO
MCCJICIOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIUXCS CUTYAIIHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEH;

¢ OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBHSIM;

e CTaBUTH ce0s HA MECTO JPYToro 4eJoBeKa B XOJ€ CIIOpa WU AUCKYCCUU HAa HAYYHYIO TEMY,
NOHUMAaTh MOTHUBBI, HAMEPEHUSI U JIOTMKY JIpYyroro; Mpu3HaBaTh CBOE MPaBO Ha OUIMOKY
Opy peleHNH (PU3MUECKUX 3334 WM B YTBEPKJIEHUSIX HAa Hay4YHbIE TEMbl M TaKOE K€
IIPaBo JAPYroro.

HPE/IMETHBIEPE3YJIbTATBI
K xoHmy o0ydenus B 7 KJjacce IpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE

JIOJDKHBI OTpaxatb c(hOPMUPOBAHHOCTh y 00Y4YaIOLINXCSl YMEHUI:

e WCHOJB30BATH MOHATHS: (PU3HUECKUE U XUMHUCCKUE SBIICHS, HAOIIOICHNE, DKCTICPUMEHT,
MOJIeNIb, THUIOTE3a, €AWHUIBI (PU3MUECKUX BEJIWYMH, aTOM, MOJIEKYJa, arperatHble
COCTOSIHUS BELIECTBA (TBEpIIOE, KUIKOE, razoo0pa3Hoe),MexaHM4eCKoe
JBU)KEHUE(PaBHOMEPHOE, HEpaBHOMEPHOE, PSIMOJIMHENHHOE), TpaeKTopus,
paBHOAGHCTBYIOIIAas cuia, aedopmanus (ympyras, IUlacTH4YecKas), HEBECOMOCTb,
coo0IIaIuecs CoCy/bl;

e paznmmyarh sBIeHUS (Iudy3us, TEIMIOBOE ABMKEHHUE YACTHI] BEIIECTBA, PaBHOMEPHOE
JBW)KCHUE, HEPaBHOMEPHOE [IBWKCHHE, WHEPIHs, B3aUMOJCHCTBHE TeJ, pPaBHOBECHE
TBEPIBIX TEN C 3aKPEIIEHHON OCBHIO BpallleHUs, Mepenavya JaBIeHUs TBEPABIMU TellaMH,
KHUIKOCTSIMH ¥ Ta3aMH, arMoc(epHOe JaBJieHHE, IUIABAHHWE TEJN, TPEBPALICHUS
MEXaHUYEeCKOH DHEPTuH) MO OMHCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE SIBICHUE;

e pacro3HaBaTh MPOSIBICHUE N3YYCHHBIX (DU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUPE, B TOM
yrcie GU3NIECKHe SIBICHUS B IPUPOJIE: MPUMEPHI IBUKESHHS C PA3TMYHBIMU CKOPOCTSIMHU B
’KMBOM M HEXHMBOH INpHUpOJE, NEHCTBUE CUIIBI TPEHHUS B NPUPOAE U TEXHUKE, BIHUSHUE
aTMOC(EPHOTO JaBICHUS Ha XKUBOW OpraHM3M, IUIaBaHHE pbIO, PHIYard B TEJE YEIOBEKA,
OpU 3TOM IEPEBOAMTH IPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBLAEIATh CYIIECTBEHHBIE
CBOICTBA (MPU3HAKN) PUINYECKUX SIBJICHMIA;

e ONUCHIBaTh W3YYEHHbIE CBOICTBAa Tel M (U3NYECKHE SBJICHUS, UCHOJbB3Ys (QU3NUECKHE
BeIMYUHBl (Macca, OO0BEM, IUIOTHOCTH BEUIECTBA, BPEMS, MyThb, CKOPOCTb, CPETHSS



CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC Tela, CHJIa TPEHHs, JaBjieHHe (TBEPAOro
Tena, )KUJIKOCTH, T'a3a), BITAJIIKUBAIOLIAs CUja, MEXaHWYecKas padoTa, MOIIHOCTb, IJIEYO
CWJIbI, MOMEHT CHJIbI, KOA((PUIIMEHT TMOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHUYECKAsl U
NOTEHLMAJIbHASL 3HEPrusi), IPH OMNHMCAHUM IPaBUIBHO TPAKTOBATH (PM3MUECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAUCHUS U €IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTD
(GOpMyIIbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMU,
CTPOUTH TpadUKHU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH;

. XapaKTepu30BaTh CBOWCTBA Te€J, (PU3NYECKHUE SBIICHUS MU IPOLIECCHI, HCIOJB3YS
npaBWiia CJIOXKEHUs CUJI(BAOIL OJHOM mpsiMoii),3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs phiuara(0JioKa), «30JI0TOE MPABHIIO» MEXAHUKH, 3aKOH
COXpaHEeHHsI MEXaHUYECKOW SHEPTUHU, IIPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
Y 3alMCBIBaTh €T0 MaTEMATUYECKOE BBIPAKECHHUE;

O00BSICHATh (pU3MYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIITH PUYNHHO--CJIEICTBEHHBIE
CBSI3M, CTPOUTH OOBsICHEHHWE M3 1—2 JOTMYECKUX IIAroB ¢ ONOpod Ha 1—2 M3y4EeHHBIX
CBOICTBa (PU3NYECKUX SBJIECHUH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amauun B 1-2 JEWCTBHs, UCHONB3YsSd 3aKOHBI W (POPMYIIBI,
CBA3bIBatONIME (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHANM3a YCJIOBHUS 3aJa4yM 3alHCHIBATh
KpaTKOE yCIIOBUE, MOJCTABIATh (PU3HUECKHUE BEIMUYUHBI B (DOPMYIIBI U TPOBOJIUTH PACUETHI,
HaXOJUTh CIPABOYHbIE JIaHHbIE, HEOOXOJMMBbIE [UIsl pelIeHHs 3aJad, OLEHUBATh
PEATUCTUYHOCTD MOTYYSHHON (PU3UUECKON BETUYHHBL;

pacno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (U3HUUECKUX METOJIOB, B
ONMCAHUM HCCIEN0BAaHUS BBIIEIATH IIPOBEPSEMOE MPEANON0KEHUE (TUIIOTE3Y), Pa3InyaTh
U MHTEPIPETUPOBATh MOITYYEHHBIH pe3yJbTaT, HAXOJIUTh OLIMOKM B XOJI€ OIbITa, JeNIaTh
BBIBOJIBI 110 €r0 PE3YJIbTATaM;

IPOBOAUTH ONBITHI MO HAOIIOJIEHUIO (PU3NUECKUX SBJIEHUN WK (PU3HMUECKUX CBOMCTB Tel:
bopMyIHpOBaTh MPOBEPSiEMbIE MPEANONI0KEHNS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py0BaHMsI, 3aIMCHIBATH XOJI OMbITA U (POPMYJIUPOBATH BHIBO/IBI;

BBINIOJIHATH MpPSIMbIE M3MEPEHUsl PACCTOSIHMS, BPEMEHHM, Macchl Tejla, 00bEMa, CUJIbl U
TEMIepaTypsl C HCIOJb30BAHUEM aHAJIOTOBBIX M HHU(POBBIX MPHUOOPOB, 3aANMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHON MOTPEIIHOCTH U3MEPEHMUIA;
NPOBOJIUTh HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKOM BENTWYMHBI OT APYro ¢
UCIIOJIb30BAHUEM TMPSIMBIX H3MEpPEHHHl (3aBUCUMOCTH MYTH PAaBHOMEPHO IBUKYILIETOCs
Tela OT BPEMEHM JABW)KEHMS TeNa, CHJbl TPEHHS CKOJIBKEHHsS OTBEca TeJa, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tel W HE3aBUCHUMOCTHM CWJIBI TpPEHHUS OT IUIOIIAU
CONPUKOCHOBEHUS TE€J, CUJIbl YIIPYTOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI
oT 00béMa MOrpyKEHHOW YacTU Tesla M OT IUIOTHOCTH KUJIKOCTH, €€ HEe3aBUCHUMOCTH OT
IUIOTHOCTH TeNa, OT TIyOWHBI, HA KOTOPYIO IMOTPYXKEHO TEeJO, YCJIOBUM IUIaBaHUS Te,
YCIIOBUM paBHOBECUsl pbluara M OJIOKOB), Yy4acTBOBAaThb B IUJITAHUPOBAHUMU Y4YEOHOIO
UCCIIEIOBaHUs, cCOOMpaTh YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CIEAyS NPENIOKEHHOMY
I1aHy, GUKCUPOBATh

pe3yabTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYECKHX BEIMYUH B BHAE MPEITIOKECHHBIX
TabJIUIl ¥ TpadUKOB, E1aTh BHIBOABI IO PE3yJIbTaTaM UCCIIEIOBaHMS;

POBOJIUTH KOCBEHHBIE M3MEPEHHSI (PU3NIECKUX BETMYHH (TUIOTHOCThH BELIECTBA JKUIKOCTH
U TBEPAOrO Tella, CUjla TPEHUS CKOJIbXEHUS, JaBJICHUE BO3/lyXa, BBITAJIIKMBAIOLIAs CuUJa,



NeMCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTb TEJO, KOI(D(ULUUEHT MOJE3HOro AeUCTBUS
IPOCTBIX MEXAHU3MOB), CIEAYS MPEATI0KEHHON MHCTPYKIIUU: TIPU BBITIOJIHEHUN U3MEPEHUN
coOUpaTh HKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHHE HCKOMOW BEJIHUYUHBL;
coOmoaTh MpaBHia TEXHUKM O€30IacHOCTH Ipu  pabore ¢  1a00paTOpHBIM
000pyIOBaHUEM;
YKa3blBaTh MPUHIMUIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIUECS] COCY/Ibl, OAPOMETp, pbIUar, MOABM)KHBIM U HEMOBUKHBIH
0JIOK, HAKJIOHHAS IIJI0CKOCTB;
XapaKTeprU30BaTh MPUHILUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpod Ha HX oOmnucaHus (B TOM 4YHUCJE: NOJUIMIHUKH, YCTPOIMCTBO BOJOMNPOBOAA,
T'UJPABINYECKUNA ITPecc, MAaHOMETP, BEICOTOMED, MOPIIHEBOM HAcOC, apeoMeTp), UCTIONb3Ys
3HaHMS O CBOMCTBaX (PU3WYECKUX SIBICHUW M HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI M
3aKOHOMEPHOCTH;
IIPUBOJUTH MpUMEPbI(HAXOAUTh uH(popmaruo 0 MPUMEPAX )IPAKTUUECKOTO
UCMOJb30BaHUA (U3NYECKMX 3HAHUW B IIOBCEJIHEBHOM JKM3HM s oOecredeHus
0€30MacHOCTH MpU 00paIieHnH ¢ TPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS
3JI0POBbsI U COOJTIO/IEHUSI HOPM 3KOJIOTMUECKOTO IMOBEACHUS B OKPYKAIOILEH cpesie;
OCYIIECTBIISITh OTOOP UCTOUYHUKOB HHQOpManuu B IHTepHETE B COOTBETCTBHUHU C 33JaHHBIM
MOMCKOBBIM 3alpocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUN M MYyTEM CPaBHEHUS DPA3JINYHBIX
MCTOYHUKOB BBIIECIATh MH(OPMALIMIO, KOTOpas SBISETCA MPOTUBOPEUYMBOW WU MOXKET
OBITH HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh NPU BBHINOJHEHUU YYEOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JIUTEPATYPY
¢u3nyecKoro cojaep)kaHus, CIpaBOYHbIE MaTepHalbl ,pecypchl ceTd HTepHeT, BIaaeTh
npruéMaMHi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALUK U3 OJHOU 3HAKOBOU
CUCTEMBI B IPYT'YIO;
. co3/1aBaTh COOCTBEHHbIE KPaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—
3 ucrouyHuKoB MH(OpMAIUU (PU3MUECKOTO COJICPIKAHMS, B TOM 4YHCIE MyOIMYHO JeNaTh
KpaTKue COOOILEHUs O pe3yJbTaTaX MPOEKTOB WJIM Y4E€OHBIX HCCIIEOBaHHUM, MPU 3TOM
rPaMOTHO UCIOJIb30BAaTh U3YUEHHBIH MOHATUHHBIN anmnapar Kypca (GU3MKH, COMPOBOXKAATh
BBICTYIUJIEHUE NPE3EHTALUEN;
IpU BBINIOJHEHUU YYE€OHBIX TMPOEKTOB M HCCIEIOBAaHUM pachpeleisTh 00S3aHHOCTH B
rpynne B COOTBETCTBMM C IOCTaBJIEHHBIMM 33JauyaMi, CJIEAUTH 3a BBIIIOJHEHUEM IUIAHA
NEHUCTBUM, aJeKBaTHO OLIGHWBATh COOCTBEHHBIM BKJIaJ B JACSITEIBHOCTh TPYIIIIHI,
BBICTPanBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHE OKPY/KAIOIIHX.

K konmy oOyueHuss B 8 kJlacce mpeIMeTHbIEe pe3ynbTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXxaTb c(hOPMUPOBAHHOCTh y 00YHYaIOLINXCS YMEHUH:
UCIIOJIb30BaTh ~ MOHSTHS: Macca M pa3Mepbl  MOJIEKYJ, TEIUIOBOE  JIBHJKEHHUE
aTOMOBHMMOJIEKYJI, arperaTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAJUINYECKUE U aMOp(HBIE Tena,
HACBIIIEHHBI M HEHACHIIIEHHBIM Tap, BJIAXXHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPEHHSS
DHEPIHUsl, TEIUIOBOW JBUIATENb, JJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE
110J1€, TPOBOIHUKH U AUAJIEKTPUKHU, TOCTOSHHBIN 3IEKTPUYECKUIA TOK, MArHUTHOE I10JI€E;
pa3nuyarh SIBIEHMS (TEIUIOBOE pAacCIIMpEHHE M C)XKaThe, TeIUlonepeaaya, TEelIoBoe
paBHOBECHE, CMauMBaHUe, KaWIISPHbIE SIBICHUS, UCIIAPEHUE, KOHJIEHCAllUs, JIaBJIeHuE,
KpucTaju3auus  (OTBEpAEBaHHME), KHUIIEHHE, Teronepeaaya  (TErIoNnpOBOJHOCTD,
KOHBEKLUS, W3Iy4YeHHE), JJIEKTpU3alusl Tel, B3aUMOJCHCTBHE 3apsioB, JeHcTBUA



AIIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJEHCTBME MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJISl Ha MIPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAS WHAYKIINS) 0 OTMCAHUIO MX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (U3NYECKOE
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUECKUX SBJICHUN B OKPYKaIOLEM MUPE, B TOM
gyrcne (pu3nueckue SBICHUS B TMPHPOJE: TMOBEPXHOCTHOE HATSDKEHHWE M KalMWLISPHBIC
SBJICHUS B MPHUPOJE, KPUCTAIUIBI B Ipupoje, usnydeHue CoiHla, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 0o0pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra, JJICKTPUUYECKUE SBJIICHUS B
aTMocdepe, IIEKTPUYECTBO HKHUBBIX OPraHU3MOB, MarHUTHOE Ioje 3emiu, Apeld
MIOJTIIOCOB, POJIb MAarHUTHOTO TOJIS ISl JKM3HU Ha 3emiie, MOJSPHOE CUSHHUE, MPU ITOM
NEePEeBOIUTh NPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCNATH CYILIECTBEHHBIE CBOMCTBA
(mpu3HAKKM) PU3NUECKUX SIBICHUM;

. ONKCHIBATh M3yYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBJICHUS, HCIOIb3Ys
¢u3nveckne BEIMUYUHBI (TEMIlEpaTypa, BHYTPEHHSS DHEPTUsA, KOJUYECTBO TEIUIOTHI,
ylenbHas TEMJIOEMKOCTh BEILIECTBA, y/AEIbHas TEIUIOTa IUIaBJICHHUSA, YAeIbHas TerioTa
napooOpa3oBaHusi, yAEIbHAS TEIUIOTa CTOpaHUS TOIUIMBA, KOA(P(OHUIIMEHT TOJIE3HOTO
JIeMCTBUA TETJIOBOM MAIIMHbBI, OTHOCUTEIbHAS BIAKHOCTh BO3/lyXa, JJIEKTPUUECKUN 3aps,
CHJIa TOKa, OJJIEKTPUYECKOE HAaIpPsDKEHHE, COMPOTUBICHHE NPOBOJHUKA, YAEITHHOE
COIPOTHUBJICHUE BEIeCTBa, PaboTa M MOUIHOCTh 3JIEKTPUUYECKOIO TOKA), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIONB3YEeMBIX BEIWYHH, OOO3HAYCHHS U
eIMHUIB! (PU3NYECKUX BEJIHUUH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOLINE TaHHYIO (PU3HUECKYIO
BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH M3YUYEHHBIX 3aBHUCHUMOCTEH
(U3UYECKUX BETUYMH;

XapaKTepHU30BaTh CBOMCTBA TeN, (PM3NUYECKUE SIBICHUS M MPOIIECCHI, UCTIONB3YS OCHOBHBIC
MOJIOKEHHUSI  MOJIEKYJISIPHO--KHHETHYECKON TEOpUH CTPOCHHUS BEIIECTBA, IMPHHIIMII
CYTIEPIIO3UIINY TIOJIeH (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma
JUIS ydacTKa 1end, 3akoH J[xoyns—JIeHna, 3akoH COXpaHeHHsI SHEPTUH, NIPH 3TOM JaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3alMCHIBATh €0 MAaTEMAaTHIECKOE BBIPAKECHUE,
OOBACHATHh (PU3MYECKUE MPOLIECCH M CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE CHTYaIui
NPaKTUKO-OPHEHTUPOBAHHOTO XapakKTepa: BBIABIATh TNPUYUHHO-CIEICTBECHHBIE CBS3H,
CTPOHTH OO0BSICHEHHE M3 |—2 JIOTMYECKUX IIAroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWMCTBA
¢u3nvecKux sBICHUN, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemats pacu€THple 3amaudn B 2-3 JICUCTBUS, UCHOJB3Ys 3aKOHBI H  (OPMYIIHI,
CBsI3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/1ayMl 3aIllMCBIBATDH
KpaTKOe YCJIOBHUE, BBISBIATH HEJIOCTATOK JAHHBIX JIJIS PEIICHUS 33Ja4d, BEHIOMPATh 3aKOHBI
u (opmynbl, HEOOXOoAWMBIE sl €€ pelleHus, MPOBOAUTH pacué€Tel M CpPaBHUBATH
MOJTyYeHHOE 3HAUYCeHUE (PU3NICCKON BEIIMYMHBI C U3BECTHBIMH JJaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (PU3UYECKUX METOJIOB,
UCTIOJB3YS ONMCAaHKUE MCCIEAOBAHUS, BBIICISTh MPOBEPSEMOE TPENOI0KEHHE, OIICHUBATh
NPaBUIBHOCTH MOPSIIKA MIPOBEACHHISI HCCIIEIOBAHMS, ATIaTh BHIBOBI;

. IPOBOJIUTH ONBITHI IO HAOIIOACHUIO (U3NYECKUX SBICHUH WIN (PU3NYECKHX
CBOMCTB Ten (KalmWJUISIPHBIC SBICHHS, 3aBUCHMOCTBH JIaBJICHHS BO3AyXa OT €ro o0bEMa,
TeMIepaTypbl, CKOPOCTH IpoLiecca OCThIBAHMSI M HATrPEBAHUS NPH U3IYYEHHUU OT ILIBETA
U3TyJaromei (MorIonareii) TOBEPXHOCTH, CKOPOCTh HCMAPEHUsI BOJBI OT TEMIEPaTyph
KMJIKOCTM M IUIOIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMUs Tel U B3auMoJeicTBue



JIEKTPUYECKUX  3apsANOB, B3aHUMOAECUCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyaJIu3aLus
MarHMTHBIX NOJIEH MOCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO IOJIA Ha MPOBOJHUK C
TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOMCTBAa 3JEKTPOJBUIaTENsl IOCTOSHHOIO TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MIPEANIONOKEHUSA, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHMsl, OTIUCHIBATh X0/ OIBITAa U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa, CUJIbI
TOKa, HANpPSDKEHUS C HCIOJb30BAaHUEM AaHAJOTOBBIX NMPUOOPOB U JATUMKOB (DU3MUYECKUX
BEJIMYMH, CpPAaBHHUBATh PE3yJbTaThl HU3MEPEHUN ¢ YYETOM 3aJaHHOW aOCONIOTHOU
NOTPEIIHOCTH;

MPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (U3NYECKOW BEIUMYHMHBI OT JIPYrod ¢
UCMOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBHCHUMOCTH CONPOTHBIIEHUS NMPOBOJAHMKA OT €ro
JUIMHBI, TIUJIOIIAAM TIONEPEYHOI0 CEYEHHS U YJENbHOIO COMNPOTHBJICHMS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYLIErO 4Yepe3 MPOBOJHUK, OT HAIPSDHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHUE TIOCIEJOBATEIbHOIO U MNapaJUyIeIbHOIO COEIMHEHUHM TPOBOJIHUKOB):
IUTAaHUPOBATh HCCIIEJIOBAHKE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUs, Cleays
NPEII0)KEHHOMY IUIaHY, (UKCHPOBATh PE3YJbTAThl IMOJYYEHHONW 3aBHCHUMOCTH B BHJE
TabuUI U rpauKoOB, J1e7aTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHNUS;

IPOBOAUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIUYMH (yAeNbHAs TEMI0EMKOCTb
BEIIIECTBA, CONPOTHBIIEHUE IPOBOAHMKA, Pab0Ta M MOIIHOCTb 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh ~ HU3MEPEHMs, coOupaTb  HKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  cleays
IPEJI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYEHNUE BEJIMYHHBI;

coOnoaTh MpaBuUilia TEXHUKH O€30MacHOCTH Mpu  pabore ¢ 1abOpaTopHBIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
ONOpOM Ha UX ONMMCAHMS (B TOM YHCIE: CUCTEMA OTOIUIEHMS IOMOB, THTPOMETp, MapoBas
TypOuHa, amMIepMeTp, BOJIbTMETP, CUYETUHK ANEKTPUUECKON SHEpruw,
ANIEKTPOOCBETUTENbHBIE  MPUOOPHI, HArpeBaTelbHBIE  BIEKTPONPUOOPHl  (IPUMEPHI),
AIIEKTPUYECKUE TPETOXPAHUTENHN, IEKTPOMArHUT ,3JIEKTPOIBUTaTElb MOCTOSIHHOTO TOKA),
UCIIONIb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOJUMbIe (QHU3NUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTENIbHbIE TPUOOPHI MO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENlb BHYTPEHHEro CropaHus, DJEKTPOCKOI, pPEeoCcTaT), COCTaBISATh CXEMBI
AIIEKTPUYECKUX LENEeN C MOCIeA0BATEIbHBIM U MApaJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyasi  yCJIOBHbIe OOO3HAYEHHMS DJIEMEHTOB  JJIEKTPUYECKUX  IIETICH;IPUBOAUTH
OpUMEPBI(HAXOUTh  WH(OPMAIUIO 0 M[PUMEPAX)IPAKTHYECKOIO0  HCIOJIb30BAHUS
¢bu3nueckux 3HAHUW B TMOBCEAHEBHOM >KM3HM JUIsi oOecredyeHus O€30MacHOCTH Mpu
oOpameHn ¢ TpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 370POBbS U
cOOJII0/ICHUST HOPM HKOJIOTMUECKOT0 MOBEACHUS B OKpYXKarouleil cpee;

OCYILECTBIISITh MOUCK MH(POpMaNuu (U3NIECKOro conepkaHusi B VHTepHETe, Ha OCHOBE
UMEIOINUXCSl 3HAHMW M IYTEM CPaBHEHUs JOINOJHUTENbHBIX MCTOYHHUKOB BBIACIATH
UH(POPMAIIHIO, KOTOpas SBISIETCS IPOTHBOPEUNBOI MM MOXKET OBITh HETOCTOBEPHOI;
UCMOJb30BaTh NPHU BBINOJHEHUHM YYEOHBIX 3aJaHUl Hay4YHO--TIOMYJSPHYIO JIUTEpaTypy
¢u3nvIecKoro copepkaHusi, CIPaBOYHBIE MAaTEPHAIBI ,pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusi HHGOPMALUK U3 OJHON 3HAKOBOU



CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE M KpaTKUE YCTHblE COOOIIeHHs, 0000mas
UHPOpPMALMIO U3 HECKOJBKHUX HCTOYHUKOB (DU3MUYECKOrOo COJECpXKaHHs, B TOM YHUCIIE
nyOJIMYHO MPEACTABIATh PE3YNbTAaThl MPOEKTHOM WIIM UCCIEI0BATEIbCKON JIEATEIbHOCTH,
IOpU 3TOM TPaMOTHO MCIIOJIb30BATh M3yYEHHBIH MOHATUHHBIA ammapar Kypca (U3HKH,
COINPOBOKJATh BBICTYIUJIEHUE NTPE3EHTALUEH;
P BBIIOJHEHUH Y4YEOHBIX TPOEKTOB M HUCCIEJOBAHUN (PU3UYECKHUX IPOLECCOB
pacnpenensaTb OOsf3aHHOCTM B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 33Jla4amH,
CJIEIUTH 3a BBIIIOJHEHUEM IUIaHA JACHCTBUI M KOPPEKTUPOBAThH €ro, aJIeKBaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JACATEIBHOCTh TPYHIbl, BBICTPAaWBATh KOMMYHHUKATHBHOE
B3aUMOJIEUCTBUE, MTPOSBIISASA TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoHmy oOydeHus B 9 kjacce IpeIMETHBIE pE3yJabTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaxaTh c()OPMUPOBAHHOCTh y 00Y4YaIOLINXCSl YMEHUM:
UCIIOJIb30BAaTh TOHATHS: CHUCTeMa OTcuéra, MaTepuajibHasg TOYKa, TPaeKTOpus,
OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBW)KEHHUA, Aedopmanus (ynpyras, IJIacTHYEcKas),
TpEeHHE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U MEpPErpy3Ku, UEHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE, MEXaHHMYECKUE
Kosie0aHusl U BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IlIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTh, CIEKTPbI UCITYCKaHUS U
NOTJIOLIEHUS, allb(a-, 6eTa- U TaMMa-U3JIy4eHHsI, U30TOIbI, SAEPHAst SHEPTreTUKA;
pa3nuyarh sBJIEHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE TNPSAMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MNPSIMOJMHEMHOE ABM)KEHUE, CBOOOJHOE IaJ€HUE Tell, PABHOMEPHOE
JBUKEHUE 10 OKPYKHOCTH, B3aUMOJIEHICTBHE
TE€J, PEaKTUBHOE JBUYKEHHUE, KojebaTelbHOE JBUKEHUE (3aTyXarollue U BbIHYKICHHbBIC
Koyie0aHMs), PE30HAHC, BOJHOBOE JBI)KEHHE, OTpPAXEHHWE 3ByKa, MPSIMOJIMHENHHOE
pacnpoCTpaHEeHHe, OTPAKECHUE M IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAKCHHE
CBeTa, pa3joXeHHe 0eI0ro CBeTa B CHEKTP U CIOKEHUE CIIEKTPAIbHBIX 1IBETOB, AUCIIEPCUS
CBETa, €CTECTBEHHAs PaIUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPA U3JTYUECHHUS )
10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢u3nveckoe siBICHNUE;
pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHUM B OKpYKaIoleM MUpe (B TOM
yuciae (u3nyuecKue SBICHUS B MPHUPOJAE: NPUIMBHL M OTJIMBBI, ABI)KCHHE IIIAHET
ConHeYHOM CHUCTEMBbl, PEaKTUBHOE [IBUKEHHE MKUBBIX OpPraHU3MOB, BOCIPHUSITUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, LIBETA TE€JI, ONTUYECKUE
SBJICHUS B TpUPOJE, OHOJOornyecKkoe MACHCTBUE BHJIKMMOIO, YJIbTPa(UONETOBOIO H
PEHTIC€HOBCKOTO W3JyYCHHH, €CTECTBEHHBIM pPaJHOaKTUBHBIM (OH, KOCMHUYECKHE ITy4H,
PaAroOaKTUBHOE U3JIyYeHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX U3ITYYCHHI
Ha OpraHu3M 4YeJIOBEKa), MPU ATOM IMEPEeBOAMUTH IMPAKTHYECKYIO 3anady B YydeOHYIO,
BBIJIEIISATH CYILIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUECKUX SBIICHUII;
OINMCHIBATh M3YYECHHBIE CBOMCTBA Tel W (U3WYECKUE SBIICHUS, HCIONB3YS (PU3NUECKHE
BEIMYUHBI (CpedHssl M MIHOBEHHAs CKOPOCTb Teja IpPU HEPAaBHOMEPHOM JIBUKEHHH,
YCKOpPEHUE, NepeMEILIEHNE, TyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOJHOIO MAJECHHs, BEC Tela, UMIIYJIbC Te€la, UMITYJIbC CHIIBI,
MeXaHMuYeckas paboTa M MOIIHOCTb, [OTEHUMWANbHAsl SHEPrus Tejia, MOJHATOTrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTEHLUalIbHAs DSHEPrUsl CKATOM INPYXKUHBI, KHHETUYECKas



JHEprus, NOJHasi MEeXaHW4YecKas 3HEprus, Nepuoj M 4YacToTa KoJeOaHWMH, JJIMHA BOJIHBI,
ITPOMKOCTH 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTeb MPEIOMIIEHUS CPE/Ibl), IPU
ONUCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKHH CMBICI HCIOJB3YEMBIX BEJINYMH,
0003HAaYeHUs! W EAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO0 BEIMYUHY C OPYTMMHU BEJIMYUMHAMM, CTPOUTH T'papUKu M3yUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;

XapaKTepu30BaTh CBOMICTBAa TeJ, (U3NYECKHE SBJICHUS U IPOLECCHl, UCIOJB3YS 3aKOH
COXpPAaHEHHsI DHEPIUM, 3aKOH BCEMHMPHOI'O TATOTEHHs, NPUHLUII CYNEPHO3ULHMM CHUII,
IPUHLIMI OTHOCUTENbHOCTU ['amwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HMMITYJbCa,
3aKOHBI OTPAKCHUS U NPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOr0 U MacCOBOIO
qrcen

OpU  SIEPHBIX pEeakUusax, MpPU 3TOM JlaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIACHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

O0O0BACHATH (PM3HUECKHE MPOLIECCH U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallul
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUYUHHO--CIIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKUX IIaroB ¢ ONOpOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA
¢u3nUecKux SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTrh pacuy€THbIC 3a7a4ydl (OMUpAIOIIMEcs HAa CUCTeMYy M3 2—3 ypaBHEHHI), HCIOJb3Ys
3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKHE BETUUYMHBI:HA OCHOBE aHAJIN3a YCIOBHUS
3a/1ayyl 3aMHUChIBaTh KPATKOE YCJIOBHE, BBISIBIISTH HEAOCTAIOIINE WU M30BITOYHBIE TaHHBIE,
BbIOMpPATh 3aKOHBI M (POPMYINbI, HEOOXOAMMBIE JUISI PEIICHHs, MPOBOAUTH PacUEThl U
OLICHMBATh PEATUCTUYHOCTH MOJTYYEHHOTO 3HAUCHUS (PU3NYECKOI BEIMUUHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOLIM (PU3NUYECKUX METOJIOB,
WCITIOJIb3YS ONHMCAHUE UCCIEIOBAHNS, BBLACIATH IPOBEPSIEMOE MPEANIOTI0KEHUE, OLICHUBATH
IIPaBUJILHOCTD IOPsZIKA IIPOBEACHUS UCCIIEAOBAHUsA, AEJIaTh BBIBOJBI, MHTEPIIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUHN U OIBITOB;

IPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3NYECKHUX SBICHUNA MM (PU3NUYECKUX CBOWCTB Tl
(u3yueHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTh MeproJia
KoieOaHUi NPYKUHHOTO MasSTHMKAa OT Macchl TIpy3a U JKECTKOCTU NPYXKUHBI U
HE33aBHCHUMOCTh OT AMIUIMTYAbl MaJIbIX KOJIEOAHUH, MPSAMOJIMHENHOE paclpOCTPAHEHUE
CBETa, pa3jokeHue Oesoro cBeTa B CHEKTpP, U3yUYEHHE CBOMCTB M300pa)K€HUs B IMIOCKOM
3epKajie W CBOMCTB M300pakeHHMs TpeaMera B coOuparomeidl JnH3e, HaOIoAeHHe
CIUIOUIHBIX M JIMHEHYATBIX CIIEKTPOB U3JIYUECHHSI): CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY U3
n30bITOUHOTO Habopa 0OOpyNOBaHHS, OMUCBIBATH XOJ OMbITA M €ro pe3yibTaThl,
(bopMynHUpoOBaTh BHIBOJIBI;

OPOBOJUTh TPU HEOOXOJUMOCTH CEpHUI0 TMPSMBIX HM3MEPEHUH, OIpeneNss CcpeaHee
3HauE€HUE u3MepseMOoN Benu4MHbl ((OKYCHOE pacCTOSHHE COOMpAIOIIEed JIUH3bI),
000CHOBBIBAaTH BBIOOP crioco0a u3MepeHus (M3MEPUTENBHOTO IPHO0Pa);

NPOBOAUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (DM3MUECKHX BEJIWYMH C MCHOJb30BAHUEM
OPSIMBIX U3MEPEHUI (3aBUCUMOCTb IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBH)KEHHUU
0e3 HavaJbHOW CKOpPOCTH, MEpHOAa KOJIEOAaHMH MaTeMaTH4eCKOro MAasTHUKA OT JJIMHbI
HUTH, 3aBUCUMOCTH yTJla OTPAKCHUS CBETA OT yIJIa MaJCHUS U yrja MPEJIOMIICHUs OT yIJia
[a/IeHNUs ) ITNIAHUPOBATh HCCIIeI0BaHUE, CAMOCTOSITEIbHO COOMPATh

YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJTYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIHYUH B
BUie TaOIUI] U rpaKOB, Ae7aTh BHIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHNUS;



IPOBOJIUTh KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEIUUYUH (CPEAHssl CKOPOCTh U YCKOPEHHE
Tela NPU PABHOYCKOPEHHOM JIBUKEHUHU, CKOPEHUE CBOOOJHOrO MaJeHUs, XKECTKOCTb
IOPY>XUHBI, KOA(QQHUIMEHT TPEeHUs CKOJBKEHHUs, MeXaHuueckas padoTa M MOIIHOCTb,
4acTOTa U MEPUOJ KOJeOaHU MaTeMaTH4eCKOro U MPY>KMHHOI'O MAasTHUKOB, ONTHYECKas
cwiia coOuparoleil JIMH3bI, paJuOoaKTUBHBIA (DOH): IUIAHUPOBATH W3MEPEHMs, coOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBINOJHATh H3MEPEHUS, CIENys MNPeII0KEHHOU
MHCTPYKLIAH, BBIYHACIIATH 3HAYEHUE BEJIMUMHBI U AaHAIM3UPOBATH IIOJIYYEHHBIE PE3yJIbTaThl
C y4€TOM 3aIaHHOHU MOTPEIIHOCTH U3MEPEHUN;

coOmonaTe MpaBWwia TEXHUKUM Oe3omacHOCTHM mpu  pabore ¢ 1a0OpaTOPHBIM
000pya0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YYCHHBIX (PM3UUYECKUX MOJENel: MaTepuaibHasl TOUKa,
a0COIOTHO TBEPAOE TENO, TOUCUHBI UCTOYHUK CBETa, Jy4, TOHKAas JIMH3A, IJIaHeTapHas
MOJIENb aTOMA, HyKJIOHHAsl MOJI€JIb aTOMHOT'O S11pa;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS M3YUEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OIOpoil Ha MX OmMCaHMA (B TOM YHCIE: CHHIOMETP, NATYMKHU MOJOKEHUS, PACCTOSHUSA U
YCKOPEHHUA, pakKeTa, 3XO0JIOT, OYKH, MEepUcKol, (oToarmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOII, T03UMETpP, KaMepa BuibcoHa), Ucronb3ys 3HaHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBl M CXEMAaTHYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTMYECKUX TMPOLECCOB MpPU PEIIEHUH Yy4eOHO--
NPAaKTUYECKUX 3aJ]ay, ONTHYECKHE CXEMBbl I TMOCTPOCHHSI H300paKeHUH B IIOCKOM
3epKajie ¥ COOMparoIIen JUH3E;

IPUBOJIUTH pUMEPBI(HAXOANUTD UH(pOpPMAIIIO 0 IPUMEPAX ))IPAKTUUECKOTO
UCIIOJIb30BaHMUS (DU3MYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HM [UIsl oOOecreyeHus
0€30MacHOCTH MPH 0OpaIleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS
3/10pOBbSI U COOJIIOJIEHUSIHOPM SKOJIOTHYECKOTO MOBEEHUS B OKPYXKAIOLIEH Cpe/Ie;
OCYILECTBJISITh NOUCK HUHpopMmanmu  (¢uznyeckoro cojaepxanuss B  VHTepHere,
CaMOCTOSITENbHO (OPMYJIHPYS TOUCKOBBIA 3ampoc, HAXOAUTh IYTH OIpeAeseHus
JIOCTOBEPHOCTH TIOJIYYEHHOM HHQPOpMAIlMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTEIbHBIX UCTOUYHUKOB;



UCIOJIb30BaTh IIPU BHIIOJHEHUH y4EOHBIX 3aJJaHUI Hay4yHO--NIOMYJISIPHYIO JIUTEpaTypy
(u3nYEeCKOro coaepxKaHus, CIpaBOYHbIE MaTepUabl, pecypchl ceTu HTepHeT, BIaaeTh
npuéMaMi KOHCHEKTUPOBAaHHUS TEKCTa, IpeoOpa3oBaHus HHGOpPMALMU M3 OIJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(opmanuu
U3 HECKOJBbKHX HMCTOYHUKOB (PU3MYECKOrO COAEpX aHUsA, MyOIMYHO NPEICTaBIAThH
pe3yNbTaThl NPOEKTHOM WIIM HCCIEN0BATENBbCKOM NEATEIBbHOCTH, IIPH 3TOM T'PaMOTHO
UCIOJIb30BATh HM3YYEHHBI NOHATUMHBIM ammapaT HM3y4yaeMoro pasjaena (QU3uKu u
COIPOBOXKJIaTh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€TOM OCOOCHHOCTEM ayAauTOopuu
CBEPCTHHUKOB.



TEMATHYECKOEIIJTAHUPOBAHMUE

7 KIIACC
KoaunuecTBO 4acos 3.J'IeRTp0HHI>Ie I[OHOJIHI/ITe.J'IL
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo IpakTu (uudgposbie) Hasg
n/n NMporpaMmbIl Bcero JIbHbIE YyecKue oGpasoBareib uHpopmanus
padoThI padoThI HbI€ pecypchbl
Pa3znenl.®@u3nka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUpPa
bubmmoteka
OK
11 ®dusnka-HayKa 0 MPUPOJIe 2 1
Ve prpoa https://m.edsoo.r
u/7f416194
bubmmoteka Hudposas
OK naboparopus
12 ®u3nyecKre BeTUINHBI 2 1 1
https://m.edsoo.r |~ O dusnke
u/7f416194
bubmmoreka
13 EcTtecTBeHHO Hay4YHBIN METO]] TO3HAHUS 2 1 HOK
https://m.edsoo.r
u/7f416194
Hroro no pazneny 6
Pa3nen2.llepBoHayajibHble CBeleHUsI 0 CTPOCHHH BelllecTBa
bubnmmoreka Hudporas
OK nmaboparopust
2.1 Ctpoenue BeriecTBa 1 1
P B https://m.edsoo.r | 1O dusnke
u/7f416194
29 JIBr>KeHre U B3aMMOJICMCTBUE YaCTHI] 9 1 bubnmoreka Hudposas
' BellleCTBA 1IOK nabopatopus 1o

busmke
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https://m.edsoo.ru

(7416194
bubnmnoreka Hudposas
OK naboparopusi 1o
2.3 ArperatHbie COCTO eIecTBa 2 1
Rt O BEHIECTR https://m.edsoo.r | $u3HKe
u/7f416194
Hroro mo pazneny 5
Paznen3./IBu:keHne u B3auMojieiicTBue TeJl
bubmmoteka [Mudposas
OK naboparopust
3.1 MexaHn4ecKoe JIBHKCHHE 3 1
8 https:/m.edsoo.r | 1O u3nke
u/7f416194
bubanorexa
3.2 Huepuus, macca, I0THOCTD 4 HOK
https://m.edsoo.r
u/7f416194
bubnmorexa Hudposas
OK naboparopust
3.3 Cra. Brsic 14 1
A, BRI https:/m.edsoo.r | MO (u3mke
u/7f416194
Hroro no pazneny 21
Pasznend./laBiieHneTBEPABIXTEN, KUIKOCTCHUTA30B
bubnuoreka Hudposas
41 Hasnenue. [lepenaya napieHus: TBEPIbIMU 3 LIOK naboparopusi 1o
' TeJIaMH, KUJIKOCTSIMH U Ta3aMU https://m.edsoo.r (usuke
u/7f416194
bubnmoreka Hudponas
4.2 JlaBneHue KUIKOCTH 5 [IOK naboparopust 1o

https://m.edsoo.r

¢busnke
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u/7f416194

bubmmoreka [udposas
LIOK naboparopusi 1o
4.3 ATMoOcdepHOe aBieHue 6 hitos://m.edsoo.r | DH3HKE
u/7f416194
bubmoreka Hudposas
JleiicTBUE JKUAKOCTH M T'a3a Ha MOTPYKEHHOE LIOK nabopaTopusi 1Mo
44 7 3
B HUX TEJIO https:/m.edsoo.r | $u3nKe
u/7f416194
Hroro no pazneny 21
Pa3neaS.PaboranmMomHoCTh. JHEpPrus
bubamnoreka Hudposas
LIOK nabopatopus
5.1 Pabota u MotHOCTb 3 1 hitos/im.edsoor | 1O dusuke
u/7f416194
bubnuotexa
5.2 [IpocThie MexaHNU3MBbI 5 1 HOK
https://m.edsoo.r
u/7f416194
bubnmorexa Hudposas
OK naboparopus
53 MexaHuuecKkas SHePTus 4 1 1
P https://m.edsoo.r | O dusnke
u/7f416194
Hroro mo pazneny 12
PeszepBHoe Bpemst 3
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68 12
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8 KJIACC

KouanuecTBO yacoB DJIeKTPOHHbIE Jlonosnuresb
Nem/n HaumeHoBaHUe pa3iesioB H TeM KouTpo IpakTn (mu¢ppossie) Has
i NpOrpaMMal Bcero JbHbBIE YyecKHue obpasoBateibH | HMHQopManus
padoThI padoThbI ble pecypchbl
Paznenl.TenyioBbie ABJICHUSA
bubnnoreka
11 CrpoeHue u CBOWCT BaBeIIECTBA 7 HOK
https://m.edsoo.ru
[7f4181ce
bubmmoreka [Mudposas
OK naboparopust
12 TennoBbIe IPOIIECCHI 21 1 5 1
por https://m.edsoo.ru | O dusnke
[7f4181ce
Hroro no pazneny 28
Pazjnen2.DunekTpuyecKkneMMArHUTHBIESIBJIEHUSI
bubnuoreka Hudposas
91 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea - 1 [TOK naboparopusi 1o
' Y UX B3aUMOJIEHCTBUE https://m.edsoo.ru | H3mKe
[7f4181ce
bubnnoreka Hudposas
. . OK nabopaTopusl 1o
2.2 [TocTOSHHBIN JIEKTPUUYECKUIN TOK 20 1 7 1
P https://m.edsoo.ru | $u3mKe
[7f4181ce
bubnmoreka Hudporas
OK nabopaTopus 1Mo
2.3 MarHuTHBIC SIBJICHUS 6 1 15 1
https://m.edsoo.ru | $u3mKe
[7f4181ce
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bubnmoreka [udposas
24 DIIEKTPOMArHUTHAS MHIYKIIHSA 4 ﬁtopiﬂm.edsoom J;?;Eg;iiﬂﬂ
[7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 68 14.5



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

9 KJIACC

KosimyecTo yacos DJIeKTPOHHbIE JonoHuTe bHAS
Noxt/it HaumeHoBaHue pa3ieioB H TeM Kontpo Ipakruy (uudposbie) uHdopmanus
i NporpamMmblI Bcero JbHbIE ecKHe oOpasoBaTe/IbHbIE
padoThbI padoThbI pecypcnl
Paznenl. Mexannueckue siBJeHUS
bubanorexal [OK
MexaHu4ecKoe JBHKEHUE U CIIOCOOBI
11 10 1 https://m.edsoo.ru/7f41
€ro OINMUCaAHUS
a4ab
bubnnoreka [JOK Hudposast
1.2 BaaumozeiicTaue el 20 1 3 https://m.edsoo.ru/7f41| 1a0oparopus
adab o pu3uke
bubnnoreka [JOK Hudposast
13 3aKOHBI COXPAHEHHUS 10 3 https://m.edsoo.ru/7f41 J1abopaTopus
adab 1o Gpu3nKe
Wroro mo paznery 40
Pa3znen2. Mexanuveckne Ko0JieOaHUS U BOJTHBI
Bu6morexa LIOK | Ludposas
2.1 Mexanudeckue KoneOaHus 7 3 https:/m.edsoo.ru/7f41 J1adopaTopus
adab no pusmke
bubnnoreka [JOK Hudposas
2.2 Mexanuueckne BOTHBI. 3ByK 8 1 3 https://m.edsoo.ru/7f41 J1abopaTopus
adab 1o Gu3nKe
Hroro mo pazneny 15

Pa3nen3.2/1eKTPOMarHUTHOEN0J1eN3JIEKTPOMATHUTHBHIEBOJTHbI
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bubmmorexal [OK Hudposas
DNEeKTPOMarHuTHOE MOJIe U
31 6 https://m.edsoo.ru/7f41] Jlaboparopus
ANEKTPOMATrHUTHBI €BOJTHBI o436 10 (usHKke
Hroro mo pazneny 6
Pa3nend.CBeroBbIe IBJICHUSA
bubmmoreka [IOK Hudposas
41 3aKOHbI PACIIPOCTPAHCHHS CBETA 6 https://m.edsoo.ru/7f41| J1aboparopus
adab 1o ¢pusuKe
bubnuoreka [IOK Hudposas
4.2 JInH3BI 1 onTHYECKHEe TTPHOOPHI 6 https://m.edsoo.ru/7f41 Jlaboparopust
adab 1o Gpu3nKe
bubmmoreka [IOK Hudposas
4.3 Pasnoxxenue 0esoro cBera B CEKTp 3 https://m.edsoo.ru/7f41 J1adopaTopus
adab 1o Gpu3nKe
Hroro no pazneny 15
Pa3znenS.KBaHTOBbBIE SIBJICHUSA
Hcnyckanue u MoriaoIeHne cBeTa bubmmorexallOK
51 4 4 https://m.edsoo.ru/7f41
aTOMOM
a4ab
bubnuorexkal [OK Hudposas
5.2 CtpoeHue aTOMHOTO s/pa 6 https://m.edsoo.ru/7f41] JlaGopaTtopus
adab no pusmke
bu6mmorexal [OK
53 SnepHbie peakuun 7 https://m.edsoo.ru/7f41
ad4a6
Hroro no pazaeny 17
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Pa3znen6.IloBTOpUTEIHLHO-0000 1A IIMIMOLY b

[ToBTOpEeHME M 00600IIEHUE COTACPKAHUS bubmoreral [OK
6.1 P P 9 2 https://m.edsoo.ru/7f41
Kypca ¢u3uku 3a 7-9 knacc
a4ab
Wroro mo pazneny 9
OBLIEEKOJIMYECTBOYACOBIIO 102 97

[TPOI'PAMME
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