153. ®enepanbHas pabouas nporpamma o ydyeoHomy npeamery «Duzukar
(0a30BbBIi YPOBEHbD).

153.1. ®enepanpHas paboyas mporpamMma 1o yueOHoMy npeameTy «Duszrkar»
(6a30BbIN ypoBeHB) (MpeaMeTHas 001acTh «ECTeCTBEHHO-HAy4YHBIC IMPEAMETHI)
(majiee COOTBETCTBEHHO — TIporpamMma Mo Qusuke, (Qusuka) BKIHOYAET
NOSICHUTETIFHYIO 3alHCKy, CcoAepXaHue OOyYeHHs, TUIAHUPYEeMbIe pPe3yJIbTaThl
OCBOEHUS IPOTPaMMBI 110 (PU3HKE.

153.2. IlosicuuTenbHast 3aMucKa.

153.2.1. [Iporpamma mo (pu3nke Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelbHON MPOTPaMMbl, MPEICTABICHHBIX B
@I'OC 00O, a Takxe ¢ yueToM (peaepaibHOi paboueil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIMHU MIpeTnoaBaHus yueOHoro npeamera « Ou3ukay.

153.2.2. Conepkanrie  mporpamMmbl 10 (U3MKE  HANPABJICHO  Ha
(GopMUpOBaHHME  €CTECTBEHHO-HAy4YHOH  TIPaMOTHOCTH  OOydaroumxcs |
OpraHM3aluio U3ydeHus (PU3MKU Ha AEsITeIbHOCTHOW OCHOBe. B mporpamme mo
(u3nKe YUYUTHIBAIOTCS BO3MOXKHOCTHM Y4YeOHOro mpeaMera B peaju3aluu
tpeboBanniit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM
pesyibTaTaM OOy4eHHs, a TaKXKe MEXIPEIMETHbIE CBA3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IETO 0Opa30BaHUsI.

153.2.3. Ilporpamma mo ¢u3nKe yCTaHABIMBACT pacIpeiesicHue y4eOHOro
MaTepuaia 1o rojaaMm oOydeHus (MO Kjiaccam), TMpeasiaraeT MPUMEPHYIO
MOCTICIOBATEIPHOCT M3yUEHHUSI TEM, OCHOBAaHHYK) Ha JIOTHKE pPa3BUTHS
IPEIMETHOTO COICPIKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YJarOIINX CSI.

153.2.4. Tlporpamma 10 ¢u3nuke pazpaboTaHa C TEIbIO  OKa3aHUs
METOUYECKONM TTOMOIIIHM YUYUTENIO B CO3IaHUU paboyeii MporpaMMebl 1Mo y4eOHOMY
peaMETY.

153.2.5. ®usuka ABIAETCA CUCTEMOOOPA3yIOIINUM JIJIsi €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBJICHHWM, W3y4aeMbIX XHUMHEH, OMOJOTHEH, acCTpOHOMHUEH H (HU3UICCKOU

reorpa(bneﬁ, BHOCHUT BKJIaZ B CCTCCTBCHHO-HAYYHYIO KapTUHY MHpPaA, IPCIOCTABIISACT



HamOoJiee sICHbIe O0pa3Ibl MPUMEHEHUS HAy4YHOI'O0 METOJla TMO3HAHHUsS, TO €CTh
croco0a MoJIy4eHHs! IOCTOBEPHBIX 3HAHUN O MUPE.

153.2.6. Ogna u3 rIaBHBIX 3a7a4 (PU3MUECKOro 0O0pa3oBaHUSI B CTPYKTYype
oOmero oOpa3oBaHUsT COCTOMT B  (OPMHUPOBAHUU  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M MHTEpECca K HayKe Y 00y4aroIIuXCs.

N3yuenune ¢u3uku Ha yriiyOJ€HHOM YpOBHE IMpeArojaraer OBJaJcHHUE
CIIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIIUMU €CTEeCTBEHHO-HAYUHYIO
TPaMOTHOCTH:

HAyYHO OOBSCHSTH SIBIICHUSI,

OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHMUS;

UHTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
TIOJTy9ICHHSI BBIBOJIOBY.

153.2.7. llenwn uzy4yeHus: pu3nuku Ha ypOBHE OCHOBHOTO O0IIETO 00pa3oBaHUs
ompeseseHbl B KOHIECMIMM TpenojaBaHus ydeOHoro mnpeamera «®Dusmka» B
oOpasoBarenbHbIX opraHm3anusax Poccuiickoit @Dexepannn, pearTn3yrOMMAX
OCHOBHBIE 00111€00pa30BaTebHbIE IPOrPAMMBI.

153.2.8. Lenu uzyuenust Gpu3NKU:

npuoOpeTeHne HHTEepeca U CTPeMJIeHHs OOydYarouuxcsi K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HHTEIUICKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUNA O HaAyYHOM METO/E MO3HaHUS U (POpMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSIM;

(dopMupOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yueHHUs] OCHOB
CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoOBaHUE TIPEACTABICHUN O poil (U3MKU ISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HayK, TCXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TMpPEACTaBIEHUHA O  BO3MOXHBIX  cepax  Oyayuueir
npoeCCUOHANILHOW  JESTETLHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JanbHeleMy 0Oy4eHHIO B 3TOM HaIlpaBIICHUH.

JlocTrkeHre ATUX Iiesield mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO

o0m1ero oopa3oBaHus 00eCIeYNBACTCS PEIICHUEM CIIETYIOIMINX 3a1au:



npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHUH BEILIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUIX;

IpUOOpETEHNE YMEHUI ONMUCHIBaTh U OOBSCHATh (PU3UUYECKHUE SIBICHUS C
UCII0JIb30BAaHUEM II0JIyYEHHBIX 3HAHU;

OCBOCHHME METOJOB PCIICHHs MPOCTEHIIMX PAcyE€THBIX 3agad4 ¢
UCIIOJIb30BAaHUEM buznyeckux MoJieTieH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HAOIIO/aTh MPUPOJHBIE SIBICHUS W BBIMOJIHATH ONBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTANBHBIE UCCIEAOBAHUS C UCIIOIb30BAaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME NPHEMOB palbOThl ¢ MH(pOpManueil (U3NUECKOro COAepKaHUs,
BKJIIOYass HMHQPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHMSIX (PU3UKH, aHAJIU3 |
KPUTHUYECKOE OLICHMBaHUE UH(POPMALIHH;

3HaKOMCTBO €O chepamu MpodhecCHOHATbHOM AesTEIbHOCTH, CBI3aHHBIMH C
(U3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JIOCTHIKEHUSAX
buznuecKor HayKu.

153.2.9. O6miee ynciio 9acoB, pEKOMEHIOBAHHBIX IS M3y4YeHUs (U3UKH Ha
6a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIENI0), B § Ki1acce
— 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B HEZEINIO).

[Ipennaraemslil B nporpamme no ¢usuke nepedyeHp J1adopaTopHbIX padoT U
OTIBITOB SIBJISIETCSl PEKOMEHAATEIbHBIM, YUUTENb JI€JacT BIOOp IpU NPOBEACHUU
1a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIUBUAYAJIbHBIX OCOOEHHOCTEW
oOyyJaroumxcsi, Cucka SKCIePUMEHTANbHBIX 3a/JlaHUi, MpeiaraeéMblX B pamMKax
OCHOBHOI'0 FOCYJIJApPCTBEHHOI'0 AK3aMeHa Mo (Pu3uKe.

153.3. Coxepxanue oOyueHus B 7 Kiacce.

153.3.1. ®usuka u e€ poJib B TO3HAHUU OKPYKAIOIIET0 MUPA.

®usuka — Hayka o mnpupone. SBnenus npupozasl. Ousznyeckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckne BeIUYMHBL. M3mepenue ¢uznueckux BeauunH. Dusmyeckue
npubopsl. [lorpentHocts u3mepennii MexryHapoaHasi CuCTeMa €AUHMII.

Kak ¢usuka wu gpyrue ecTecTBEHHbIE HAYKH H3Y4YalOT MPHUPOIY.



EcTtecTBeHHO-Hay4YHBIH METOJ IMO3HAHUs: HAOJIOJEHHE, MOCTAHOBKA HAay4YHOTO

BOIPOCA, BBIJBUKEHUE T'MIIOTE3, SKCIIEPUMEHT 10 MIPOBEPKE TUIOTE3, OOBSICHEHUE

HaboaemMoro saBieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.
153.3.1.1. /leMoHCTpalum.

MexaHnueckue, TeII0oBbIe, YIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

Owuzuveckre MpuOOPHl W MpOlEAypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U
U (pPOBBIM IPUOOPOM.

153.3.1.2. JIaGopatopHble pabOThI U ONBITHI.

Omnpenenenne 1EHBI JSICHUS MIKAIBI K3MEPUTETHLHOTO MPUOOpA.

N3mepenne paccTosHU.

N3mepenne 00bEMa KHIKOCTH U TBEPAOTO TEJA.

Ornpenenenne pa3MepOB MaJbIX TE.

W3mepenne TeMmmeparypbl MpU TOMOIIM >KUIKOCTHOIO TEpMOMETpa U
JaT4rMKa TEMIEPATYPBHI.

[IpoBenenue wuccneoBaHUs MO MPOBEPKE THUMOTE3bl: JAIBHOCTH IOJIETA
IapuKa, MyLUEHHOI0 TOPU30HTAIIBHO, TeM OoJiblie, yeM O0JIbllie BHICOTA ITyCKa.

153.3.2. [lepBoHa4anbHbBIE CBEJICHUS O CTPOCHUH BEIIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OIbITH,
JI0Ka3bIBaIOIINE JUCKPETHOE CTPOCHHE BEIECTBA.

JIBmxkeHue dyactull BewiecTBa. CBA3b CKOPOCTH JBUXKEHUS YacTUL[ C
Temneparypoil. bpoyHoBckoe nBuxkenue, nud¢ysus. BzanMopelicTBue YacTuil
BEIIECTBA: MPUTSHKEHHUE U OTTAJIKUBaHUE.

ArperaTtHpie COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KUIAKOCTCH U TBEPIBIX
(KpUCTaJNIMYeCKUX) Ted. B3auMOCBsI3b MEXIy CBOWCTBaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUMN BOJIBI.

153.3.2.1. JlemoHCTpanuu.

HaOnronenue 6poyHOBCKOTO ABUKEHUS.

Habmonenue nuddysun.

Habmonenue siBineHuit, OObICHIIOMIMXCS MPUTSKECHUEM WIH OTTATKUBAHUEM

qaCTHIl BCIICCTBA.



153.3.2.2. JIabopatopHbie paOOThI U OMBITHI.

Ornenka quaMeTpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHuEeM (poTorpaduii).

OnbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

OnbITHI 110 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSIKESHUS.

153.3.3. /IpmkeHne U B3aUMOICHCTBHUE TEIL.

Mexannueckoe aBUXKeHUE. PaBHOMEpHOE W HEpPaBHOMEpPHOE JIBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM ABMKEHUH. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue uwHepuuu. 3aKOH WHEpIuU. B3aumoneicTBue Tel Kak NpUYHHA
U3MEHEHUSI CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BEIECTBA.

Cuiia Kak XapakTepucTHKa B3auMoJiecTBUs Tell. Cuia ynpyroctu u 3aKOH
I'yka. 3Mepenue CWiibl ¢ MOMOIIBK JUHAMOMETpA. fBJICHHUE TATOTEHUS U CUia
TsokecTd. Chila TSHKeCTH Ha Jpyrux manerax. Bec tena. Hesecomocts. CnoxxeHue
CUJI, HaIIPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHOmelcTByIOmas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUs U TPEHUE MOKOs. TpeHUe B IPUPOJE U TEXHUKE.

153.3.3.1. /leMoHcTpanum.

Hab6nronenne MexaHM4eCKOro JIBHXKEHHS Tea.

N3mepenne ckopoCcTH MPSAMOJIUHENHOTO ABUKEHHUS.

HabGntonenue siBneHus: MHEPIUU.

Hab6nronenue uaMeHeHus: CKOpOCTH IIPU B3aUMOICHCTBUU TeEl.

CpaBHeHHE MaccC MO B3aUMOJICUCTBHUIO TEI.

CroxeHune CHl, HalpaBJICHHBIX 110 OJTHOW MPSMOM.

153.3.3.2. JIabopaTopHbie paOOTHI U OMBITHI.

OrnpeneneHre CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapuKa B KHUIKOCTH,
MOJIEJIM AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHEll CKOPOCTH CKOJBXEHUS Opycka WM IIapuka Io
HAKJIOHHOU ITTIOCKOCTH.

OrnpeneneHure MmI0THOCTH TBEPIOTO Tea.

OneITB, NEMOHCTPHUPYIONMIME 3aBUCHUMOCTh pacTsDkeHus (aedopmMariun)



NPY>KUHBI OT MPUIIOKEHHOM CUJIBI.

OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

153.3.4. JTaBnenue TBEPBIX TEJI, )KUIKOCTEH U ra30B.

HNasnenue. CriocoObl yMEHbIIICHHS U YBeJIMUEHUs JaBieHus. Jlapienue rasa.
3aBUCUMOCTh [IaBJICHUSI raza OT 00BEMa, TemmepaTypbl. llepemaua namneHus
TBEPABIMU TEJaMHU, XXUAKOCTIMU M rasamMu. 3akoH llackansa. [lHeBMarmueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapoctaruyeckuii
napagokc. Coolaromuecs: cocyabl. [ napapinueckue MeXaHu3Mbl.

AtMocdepa 3emnn u armoceprnoe naBineHue. [IpuymHbl CylecCTBOBaHHUS
Bo3nymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1ist u3MepeHust arMoc(hepHOTO TaBIICHHUS.

JlelicTBHE )KMAKOCTH U T'a3a HA MOrPYKEHHOE B HUX TeENO. BeITaknBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

153.3.4.1. /leMoHCTpalnH.

3aBUCHUMOCTbH AABJICHUS ra3a OT TEMIEPaTypPhI.

[Tepenaua naBieHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mapaBnuueckuii nmpecc.

[IposiBnenue necTBUS aTMOCPEPHOTO JTABJICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTH Tea U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAKOUIEH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

VYcioBue niuaBaHus TEN: TJIABAHUE WJIM MOTPY>KEHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIICHHUS TNIOTHOCTEW TEJa U KUJIKOCTH.

153.3.4.2. JTabopaTopHbie paOOTHI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tea B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCTH TENa.

Onpenenenre BBITAIKMBAOIIEH CUIIBL, IEUCTBYIOILEN HA TEJIO, IOIPYKEHHOE

B X KNJKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIBL, ICMCTBYIOIIEN HA TEJIO B
AKUJKOCTH, OT MacChl Tea.

OneIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh  BBITAJIKHBAIOIIEH  CHUJIBL,
JIEUCTBYIOIEH HA TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHON B )KUAKOCThH YaCTU
T€JIa U OT TUIOTHOCTU KUJKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJIKU U ONpEICICHUE
€€ rpy30I0IbEMHOCTH.

153.3.5. Pabora 1 MOIIHOCTh. DHEPrUsl.

Mexanuueckas padora. MOIIHOCTb.

[IpocTble MeXaHWU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecus pblyara. [IpumeHeHue npaBusia paBHOBECHS pblyara K 0J10Ky. «30J10TO€
npaBuiion Mexanuku. Kosdduuuent nonesnoro neiicreus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckass sHeprud. KuHeTMueckas M NOTEHLMAIbHAs SHEPIHUs.
[IpeBpailienrie 0HOTO BUa MEXAHUUECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUS
DHEPrUU B MEXaHUKE.

153.3.5.1. /leMoHcTpanum.

IIpumepsl MPOCTHIX MEXaHU3MOB.

153.3.5.2. JIaGopatopHbie pabOThI K ONBITHI.

Omnpenenenue pabOThI CHIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHUU Teja MO
TOPU30HTATBHON TOBEPXHOCTH.

HccnenoBanue yciioBhil paBHOBECHS pblyara.

N3mepenne KII/I HaKIIOHHOW MJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUsS] MEXaHUYECKOW SHEPTHUU.

153.4. Conepxanue oOyueHus B 8 Kiacce.

153.4.1. TenioBbIE SIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHUS
BeniecTBa. Macca M pa3Mmepbl aTOMOB M MOJeKyd. ONbIThl, MNOATBEPKAAIOLINE
OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenun TBEPAOrO, >KMAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.

Kpucranmmaeckue n amopdusie Tena. OObICHEHHE CBOWCTB ra30B, KUIKOCTEH U



TBEPJIBIX TEJI HAa OCHOBE IMOJOXKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPHUH.
CmaunBaHUE U KallWJUISIPHBIE SIBJICHHS. TEmIoBOe paclliupeHNE U CoKaTHeE.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
gacTull. BuyTpennssi sHeprusi. CrocoObl HM3MEHEHHsS BHYTPEHHEH OHHEpPruu:
TEeIIonepeaaya u coBeplieHre padboTsl. Bujpl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIMS, U3TyYCHUE.

KomunuectBo Temnorel. YaenabHas TEINIOEMKOCTEL BellecTBa. 1emioo0OMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [lmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJeNbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kunenue. YnenbHas teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT arMoc(hepHOro
JIaBJICHUS.

BnaxunocTts Bo3myXxa.

DHeprus ToIUIUBa. Y IeJibHas TEIJIOTa CrOPaHusl.

[Mpuanuner pabotel TeruioBbix apurareneit KIIJ temmoBoro msurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILECHHS YJHEPTUH B TETUIOBBIX MPOIIECCAX.

153.4.1.1. /leMoHCTpaluH.

Habmronenne 6poyHOBCKOTO ABHIKCHHS.

Habmonenue nuddysun.

Hab6nronenue siBjeHuit cMaurBaHus M KaWUISIPHBIX SIBICHUH.

Hab6nronenue TemnoBoro paciimpeHus Ted.

N3menenne naBieHHs raza Mpd M3MEHEHUUM O0OBEMAa M HArpeBaHUU WM
OXJIQKACHUH.

[IpaBuna n3MepeHus: TEMIIEPATYPHI.

Bunsl Teruionepenayu.

OxJtaxkieHue npu COBEpLUIEHUU PAOOTHI.

Harpeanue npu coBepiiieHUU padOThl BHEIIIHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

HaOnronenue kunenusl.

Hab6nronenne mocTossHCTBa TeMIIepaTyphl IPU TJIaBJICHUH.



Mojenu TeIIOBBIX IBUTaTEIICH.

153.4.1.2. JIabopatopHbie paOOThI U OMBITHI.

OnbITHI 110 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSIKESHUS.

OnbIThI IO BRIPAIIMBAHUIO KPUCTAIJIIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpiThl 10 HaAOJMIOEHUIO TEIJIOBOIO PACIIMPEHUsl Ta30B, >KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenve JaBiaeHus BO3yXa B 0a/uIOHE IINpULA.

OnbITHL, AEMOHCTPUPYIONINE 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro 00bEéMa
Y HarpeBaHUsI WK OXJIaXKICHUS.

[TpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue wu3MeHeHMsT BHYTPEHHEW SHEpruM Tejla B Pe3ysbTare
TEIJIoNepeaaul U padOoThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHA IPU CMEIIMBAHUM XOJOJHOM H
ropstuer BOJIBL.

Omnpenenenne KOJIUYECTBA TEIJIOTHI, MTOJTYYEHHOTO BOAOH MPH TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIMJIMHAPOM.

Onpenenenne yaelIbHON TEIUIOEMKOCTH BEILIECTBA.

Hccnenosanue npoliecca UCrapeHus.

OrnpeneneHre OTHOCUTEIBbHOM BIIAXKHOCTH BO3/1YXa.

OrnpenenenHre yaeabHOM TEMIOTHI IJIABJICHHUS JIbJA.

153.4.2. DneKTpUUECKUE U MAarHUTHBIC SIBJIICHUS.

OnekTpuzauus Ten. [[Ba poma sneKTpUUECcKUX 3apsaaoB. B3ammonercTBue
3apsbkeHHbIX  Tel. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEX]y TEJIaMH).

Onekrpudeckoe nosie. Hanpsox€éHHOcTh anexTpuyeckoro mnons. [IpuHoun
CYNEPIIO3ULIMH dJEKTPUUYECKUX N0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpudecknux 3apsgoB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsii.
Crpoenne aroma. IIpOBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsAaa.

3H€KTquCCKI/Iﬁ TOK. Y CIIOBUS CymCCTBOBAHHUA JJICKTPHUYICCKOI'0 TOKaA.



McTOouyHUKN TIOCTOSHHOTO TOKa. JIeMCTBHUS DJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuna TOKa. DJIEKTPUYECKOE  HANpPsHKEHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka uend. [locnegoBaTenpHoOe U apaieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGora u wMomHOCTh dJieKTpudeckoro Toka. 3akoH Jxoyns—JleHina.
DJIEKTPUYECKUE 1IETH U MOTPEOUTENH IEKTpUUecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocrositHHble ~ MarHUTHL.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE 1oJie 3eMJIM U €T0 3HAYEHHE IS KU3HU Ha 3eMUle.
Omeir  Opcrena. MarHuTHoe T1OJ€  DJIEKTPUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO TOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTPOJIBUTaTENlb IMOCTOSSHHOTO TOKa. lcmonib3oBaHue »3ieKTpojBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. SABneHue 3nekTpoMarHuTHOM uHAyKuu. [Ipasuiio Jlenua.
DIIEKTPOreHeparop. CriocoOb1 MOy YEHUSI AIEKTPUUYECKOM SHEPIUMu.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

153.4.2.1. JlemoHCcTpalumu.

DJIeKTpU3aLMs TeJl.

JIBa poza 3JIEKTPUYECKHUX 3apsiA0B U B3aUMOICHCTBHE 3aPSKEHHBIX TE.

YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOoCTaTU4ECKast HAYKIHSA.

3aKOH COXpAHEHUS JIEKTPUUECKUX 3aPAJIOB.

[TpoBOTHUKH ¥ AUBTEKTPUKH.

MonenrpoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIA.

HcTOoYyHMKHM TTOCTOSTHHOTO TOKA.

JIeHCcTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUJKOCTH.

I"azoBbIi pa3psia.

N3mepenune cuitbl TOKa aMIEPMETPOM.

H3MepeHHe QJICKTPHUYICCKOI'O HAIIPAKCHUA BOJIbTMCTPOM.



Peocrar u marazus COnpoOTUBIICHUHN.

BzaumonercTBre MOCTOSHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTU Pa3CICHUs ITOJI0COB MArHUTA.

MonenupoBaHHe MAarHUTHBIX I1OJIEW OCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1noJie ToKa. DJIEKTPOMArHUT.

JleicTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMAarHUTHOM HHAYKIUH.

OmnbrTer @apanest.

3aBUCUMOCTh HANPABICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBCHMUSL.

DIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

153.4.2.2. JlabopatopHbie paOOTHI U OTBITHI.

OnbITel 1O  HAOMIONEHHWIO BJEKTpU3aAUUUA TeJl HHAYKUMEH U 1pHu
COIIPUKOCHOBEHUMU.

HUccnenoBanue [OEUCTBHUS AJIEKTPUUYECKOTO TMOJISI HA NPOBOJHUKUA U
JADIICKTPUKHU.

COopka 1 mpoBepka padOoTHI AIEKTPUUECKON IIEMU TOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKECHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HMAYIIETO YEpe3 pE3UCTOop, OT
COINPOTHUBJICHUS PE3UCTOPA U HANIPSXKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JJIMHBI, IJIOMIa1 MOMEPEYHOr0 CEYEHHS U MaTepuarna.

[IpoBepka mpaBuia CHOXKEHHS HANPSHKEHUW MOPU  TMOCIEA0BATEIILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mnpaBuna [ CWIbl TOKAa IPU MMAPAUICIBHOM COEIUHECHUU
PE3UCTOPOB.

Onpenenenre padOThI AEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.

Onpez[eneHI/Ie MOITHOCTH JJICKTPHUYICCKOI'O TOKA, BBII[GH?ICMOﬁ Ha pe3ucCTopc.



HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YEpe3 JaMIIOYKY, OT
HaIpsKCHUS HA HEH.

Omnpenenenne KII/I HarpeBaTensi.

HccnenoBanre MarHuTHOIO B3aUMOJICUCTBUSA TOCTOSIHHBIX MarHUTOB.

N3yyeHue MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUH U
pa3icIICHUHN.

HccnenoBanue 1eMCTBUA JNEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICMCTBUS KaTyIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA W HAIPABJICHUS TOKA B KATYIIIKE.

N3yuenne neicTBus MarHuTHOTO OIS HA MPOBOJITHUK C TOKOM.

KoHnctpynpoBanue u nuzyueHue padoThl 3J€KTPOIBUTaATENS.

Nsmepenue KII/] anmekTpoaBUraTtenbHONM YCTAHOBKH.

OneITEl 1O MCCIEAOBAHUIO SIBIICHUS DJEKTPOMArHUTHOM HWHIYKIIHH:
VCCIIEIOBAHNE U3MEHECHUHM 3HAYCHHS M HAIIPABJIECHUS] MHIYKIMOHHOTO TOKA.

153.5. Conepxanue oOydeHus B 9 kiacce.

153.5.1. MexaHu4ecKkue sSBICHUS.

Mexanunueckoe ABWXKEHHE. MarepuanbHasg Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHMYECKOIrO JBUKEHHs. PaBHOMepHOE NpsIMOJIMHENHOE
nBxeHue. HepaBHoMmepHoe npsimosinHeiHOE ABUkeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBH>)KEHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiinHelHoe JBmkeHue. CB0OOOIHOE
nagenue. OnsIThl ["anues.

PaBHOMepHOE NBHKEHME 1O OKpYyXHOCTU. [lepuoa u yacrora oOpalieHus..
JluHerHasa 1 yrioBasi CKOPOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

[Tepsoiii 3akoH HproToHa. Bropoii 3akon HeroTtona. Tpetuit 3akoH HeroToHa.
[TpuHIMII Cynepno3unuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUS CKOJIbXKEHUS, CUla
TPEHUS MOKOS, APYTUE BUJBI TPEHHUS.

Cuna TSOHKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOPEHHE CBOOOIHOIO
nageHus. JIBmwxenue tutaner Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.

HesecomocTe u neperpysku.



PaBHOBecue maTepuanibHONW TOYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TspkecTH.

Nmmynsc Tena. MsMeHeHne nMirysbca. VIMIysbe CHIIBl. 3aKOH COXPAHECHUS
uMIyJibca. PeakTuBHOE ABMKEHUE.

Mexannueckass pabora U MOIIHOCTb. PaboTa cuil TsKecTH, yHpyroctw,
TpeHusi. CBsA3b dHEpPruu u pabotsl. [loTeHnanbHas 3Heprus Teia, MOJHATOr0 Hall
NOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTHs CKaTOM NpykuHbl. KuneTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIuMu.

153.5.1.1. JlemoHCTpanuu.

Habnronenne MexaHW4yecKoro JABMXKEHHUSI Tela OTHOCHTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€l W TPACKTOPUN JABWKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepenne cKopoCTH U yCKOPEHHMS TPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

Hab6utoienne nBH>KeHUs Tejla o0 OKPY>KHOCTH.

HabntonieHne MexaHMYeCKHX SIBICHUHN, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TEA U JEHCTBYIOIIEH Ha HETO CUJIBI.

HabGuroieHne paBeHcTBa CUJl IPU B3aUMOJIEHCTBUU TEIL.

N3meHeHne Beca Tena Mpu yCKOPEHHOM JBUKEHUH.

[Iepenaya uMmyJsibca Ipy B3aUMOACHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJibca IIPU HEYNPYTOM B3aUMOJICCTBHH.

CoxpaHeHHe UMITYJIbCa TPU A0CONIOTHO YIIPYTOM B3aUMOJEHCTBUU.

Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU MTPU CBOOOHOM MA/ICHHH.

CoxpaHeHHEe MEXaHUYECKON SHEPruH NpH JABMKEHUU TeJa MOJ JECHCTBHEM

IIPY’KUHBI.



153.5.1.2. JIaGopatopHbie paOOThI U OMBITHI.

KonctpyupoBanue Ttpakra [l pa3roHa M JAJIbHEUIIETO PaBHOMEPHOTO
JNBWKCHUS IIAPUKA WA TEJIEKKU.

Onpenenenue cpegHed CKOPOCTH CKOJIbKEHUS OpycKa WU JBUKEHUS
HIapvKa M0 HaKJIOHHOW ITIOCKOCTH.

OnpeneneHre yCKOpEHHsI Tena NPU PABHOYCKOPEHHOM JIBMKEHUH 10
HAaKJIOHHOM IIJIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH NyTH OT BPEMEHM MPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 Ha4aJIbHOU CKOPOCTH.

[TpoBepka runoTe3bl: €Ciau Npu PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaabHOU
CKOPOCTH MYTH OTHOCSTCS KakK PsAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJINHAKOBBI.

HUccnegoBanne 3aBUCMMOCTH CHJIBI TPEHUSA CKOJIBXKEHHSI OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenencuare K03 UIMEHTa TPESHUS CKOJIBKCHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUSI TIPYU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAIBHOU IOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  yOPYrOoCTH TIPU  MOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpAaHEHHS YIHEPTHH.

153.5.2. Mexanuueckue KoiaeOaHusi U BOJTHBIL.

KonebarensHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUMN: TIEPHO/I,
4acToTa, aMIuIuTyaa. MareMaTtudeckuil U NpyKUHHBIA MasTHUKU. [IpeBpamienue
SHEPruu MpH KojaeOaTeIbHOM JBUKCHUU.

3aryxatomue  koneOanus.  BoiHyxkneHHole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHBI. (CBOHCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MONEPEYHbIEe BOJHBI. JIMMHA BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa ToHA. OTpakenue 3ByKka. MH(ppa3Byk u

yJIbTPa3BYK.



153.5.2.1. /leMoHCTpalum.

HaOmronenue koseOaHui Ted 104 IEWCTBUEM CHJIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Ha6nronenue BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenue npoaoabHbBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIHN).

Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKHI PE30OHAHC.

153.5.2.2. JIabopaTopHbie pabOTHI U OIBITHI.

OnpeneneHre 4acTOThl U NIeprUoa KoJIeOaHUH MaTEMaTUYECKOI0 MasTHHUKA.

Onpenenenre 4acTOThI U MIepruoAa KoJieOaHUH NPYKUHHOTO MasiTHUKA

Uccnenosanne 3aBUCUMOCTH MEpHOJa KOJIEOAHUN MOABEHIEHHOTO K HUTHU
rpy3a OT JJINHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpHo/ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT
MAacchl rpysa.

[IpoBepka HE3aBHUCHUMOCTH MepHoja KoseOaHUil Tpys3a, MOJABEUIEHHOIO K
HUTH, OT Macchl rpysa.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD IEPHO/1a KOJIEOAHU MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHUsI.

153.5.3. DaeKTpOMarHUTHOE MOJIe U AJIEKTPOMArHUTHBIC BOJTHBI.

DNEeKTpOMarHuTHOEe  ToJyie.  DJIeKTpoMarHuTHole  BoyiHBL.  CBoMCTBa
ANEKTPOMAarHUTHbIX BOJH. [llkana snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CkOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETA.

153.5.3.1. JlemoHCTpamuu.

CBOMCTBA IIEKTPOMArHUTHBIX BOJIH.

BosHOBEIE CBOMCTBA CBETA.

153.5.3.2. JIaGopaTopHbie pabOTHI U OIBITHI.

I/IByquHe CBOMCTB QJICKTPOMAIrduTHBIX BOJIH C IIOMOIIBIO MOOMJILHOT'O



tenedoHa.

153.5.4. CBeTOBBIC SBJICHUS.

JlyueBags  moxpens  cBera.  Hcrounumkm ~ cBera.  lIpamonuHenHoe
pacnpoctpanenue cBera. 3armeHus Connua u JIlynsl. Otpaxkenue ceta. [lmockoe
3epKaJio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnienne cBeta. 3akoH mperomiieHUs cBera. llonmHoe BHyTpeHHEe
OTpaxkeHHe cBera. VICNOonb30BaHME TMIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox onyded B nuH3e. Onruueckas cuctema (Qoroanmnapara,
MHKPOCKONA M Tejleckomna. [7a3 kak onrudeckass cucrema. bIHM30pyKoCTh U
JallbHO30PKOCTh.

Paznoxkenue Oenmoro cBera B chektp. Omnbitel HploTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(nucnepcus ceera.

153.5.4.1. /leMoHCTpaInH.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxxkeHue cBera.

[Tonydenne n300pakeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrudeckuii CBETOBO/I.

Xon yuel B coOuparoliei JInH3e.

XoJ1 JIydei B paCCEUBAIOIIECH JIUH3E.

[Tonyuenne nzo06pakeHu ¢ MOMOIIBIO JIMH3.

[TpuHuun aeiicTBus poroannapara, MUKpOCKOIA U TEJIECKOMA.

Mopens riasa.

Paznoxxenue 6e10ro cBera B CHEKTP.

[Tonyuenue 6esoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1BETOB.

153.5.4.2. JTabopaTopHbie paOOTHI U OIBITHI.

HccnenoBanne 3aBUCMMOCTH yTJia OTPaKEHUSI CBETOBOrO Jiy4ya OT yIJia
MaJICHHUS.

N3ydenne xapakTepucTUK U300paKeHUs MPeIMETa B TNIOCKOM 3€pKaJie.

HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTHU YyTJia NPCIIOMIICHUA CBCTOBOIO Jiyda OT yTIJia



IIaJICHNs HA TPAHULIE «BO3AYX—CTEKIION.

[Tony4yenune n300pa>keHUii ¢ TOMOIIBIO COOUPAIOIIEH JTNH3HI.

Omnpenenenne (OKYCHOTO pacCTOSHUS M ONTUYECKOM CHIiIbI coOMparouieit
JIMH3BI.

OnbITHI IO Pa3JIKEHUIO OEJI0Tr0 CBETA B CIIEKTP.

OnpIThl IO BOCHPHUATHIO 1[BETa NPEIMETOB MPU WX HAOIIOJCHUU uepes
BETOBbIE (PUIIBTPBI.

153.5.5. KBaHTOBBIE SIBJICHUS.

OmneiTel Pesepdopaa u nanerapHas mojenb aroma. Mojaens aroma bopa.
Hcenyckanne u nornomenre cBera aroMoM. KBaHThl. JIMHENYaThIe CIEKTPBI.

PanunoaktuBHOCTh. Ab(a-, OeTa- u raMma-u3nyudeHusi. CTpoeHHe aTOMHOIO
anpa. HyknoHnas Mogxens aromMHOro szapa. HMszoromsl. PannoaxTnBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakuuy. 3aKOHbI COXPAHEHMs 3apsiA0OBOrO M MAacCOBOT'O YHCE]L.
OHeprus cBA3M aroMHbIX sjep. CBs3p Maccel M 3Heprud. Peakuum cuHTe3a u
nenenus saep. Ucrounnku sneprun CoiHua v 3BE31I.

SlnepHas »Hepreruka. [[eWCTBUSA pAaAMOAKTUBHBIX H3JYYCHUHW Ha KUBBIC
OpraHU3MBI.

153.5.5.1. /leMoHcTpanum.

CreKTpsl U3JIy4eHMS U MOIJIOLIEHUS.

CrieKTpsl pa3au4HbIX Ta30B.

CrniexTp Bogopoaa.

Ha6ntonenue tpexoB B kamepe Bunbcona.

Pabota cuérunka HOHU3UPYIOLIUX U3ITYyUEHUH.

Perucrpanus nsnyyeHns npupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

153.5.5.2. JIaGopatopHble pabOThI U ONBITHI.

HabGnronenue CruloniHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

HccnenoBanne TpeKOB: U3MEPEHUE DHEPTUN YACTHULBI 10 TOPMO3HOMY ITyTH
(mo ortorpadusm).

N3mepeHne paagnoakTUBHOTO (hOHa.

153.5.6. IToBTOpUTENHHO-0000IAIOLTIIT MOAYb.



[ToBTOpUTENHEHO-00001IAIOIINI MOYJTH TIPEIHA3HAYEH JIJIs1 CUCTEMATU3AIINH
¥ 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTBITA IEATEIbHOCTH, MPUOOPETEHHOTO
Ipy U3Y4YEHHH BCEro Kypca (pU3uMKH, a Takke JUisl MOJATOTOBKHM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY Mo (u3HKe s 00ydarolMXcs, BHIOPABIIMX ITOT
y4eOHbIN TIpeIMET.

[Tpu M3ydeHnr TaHHOTO MOIYJIS PEATM3yIOTCS U CHCTEMaTH3UPYIOTCS BHIBI
JeATETbHOCTH, Ha OCHOBE KOTOPBIX 00€CIIEUNBACTCS JOCTHIKEHUE MTPEAMETHBIX H
METANpeJAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00ydeHHus, (GOpMHPYETCS
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCICAOBAHUS
SIBJICHMA TIPUPOABI W TEXHUKH, OBJIAJICHUE YMEHUAMH OOBICHATH (Pu3ndeckue
SBJICHHSI, TIPUMEHSS TIONyYCHHBIC 3HAHWSA, pEImaTh 3a7a4d, B TOM YHUCIC
KauyeCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIIMTIHATBEHO NESITEIHHOCTHBIN XapakTep MaHHOTO MOAYJIS Peain3yeTcCs
32 c4€T TOro, 4YTO OOYyYarOIIMECS BBIONHSIIOT 33JaHus, B KOTOPHIX UM
peaiaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUW pACIO3HABaTh M HAYYHO OOBSCHATH
dbuznueckue sIBICHUS B OKPYXKaIOIIel MPUPOJIe U TTOBCETHEBHOM KU3HM;

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIIEIOBAHUS (DU3UUECKUX SIBJICHUI, B TOM
YHCIIE JIJIS1 TPOBEPKH TUIIOTE3 U MOIYYSHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHSITH HAy4YHbIE OCHOBBI HAaM0OJIEE BAKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHU, HApUMEp, MPAKTUYECKOTO MCIOIb30BaHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

Kaxmas w3 TeM JaHHOTO MOIYJsl BKIIOYAET OKCIIEPUMEHTAIBHOC
HCCIIeJIOBaHNE O0O0OIIAroero xapakrepa. Moylb 3aBEpIIACTCS MPOBEICHUEM
JIMarHOCTUYECKOW U OLIEHOYHOM paboThI 32 KypCc OCHOBHOI'O O0IIero o0pa3oBaHusl.

153.6. [lmanupyembie pe3ybTaThl OCBOSHUS (PU3NKH (0a30BbIN YPOBEHB) Ha
YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHuUsI.

153.6.1. 3yuenue Qu3nku Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
HANIPaBJICHO Ha JOCTIDKEHWE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX

O6p&30BaTeJ'IBHI)IX PE3YyJIbTATOB.



153.6.2. B pesynbraTe uszydeHus: (GU3MKA HAa yYpOBHE OCHOBHOI'O OOIIETO
oOpasoBanusi y obOywaronierocs OyayT cOpMUPOBaHbI CIEAYIOIINE JTUYHOCTHBIC
pe3yibTaThl B YaCTH:

1) maTpUOTHYECKOTO BOCTIUTAHHMS:

NPOSIBIICHUE UHTEpECca K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nUecKol HAyKU;

IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakJJaHCKOI'0 M TyXOBHO-HPABCTBEHHOI'O BOCITUTAHMSL:

TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKICHUHU OOIIECTBEHHO-3HAYMMBIX
U 3THYECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUN
buzukKy;

OCO3HaHWE BAXXHOCTH MOPATHLHO-3THYECKUX MPHUHIMIIOB B JEATEIHHOCTH
Y4EHOrO;

3) ACTETUYECKOIO BOCIIUTAHUS:

BOCHIPHSITHE ICTETUYECKUX KauyeCTB (PM3MUECKONW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 1ICHHOCTH HAy4YHOTO TIO3HAHUS:

OCO3HaHWE IIEHHOCTH (HU3UYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUpPA, OCHOBBI DPAa3BUTHUS TEXHOJOTUHM, BaXXHEHIIEH COCTaBISIOLLEH
KYJbTYpHI;

pa3BUTHE HAY4YHOU JIF0OO3HATENBHOCTH, MHTEpeca K MCCIIeq0BaTEIbCKON
NeSTEeIbHOCTH;

5) popmMupoBaHUs KYJIBTYPbI 3J0POBbS M SMOIMOHAIBHOTO OJIAr OOy IHs:

OCO3HaHWE IIEHHOCTH O0e30MacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXHOCTH TpaBui 0€30MacHOTO TOBEACHUS Ha
TPAHCIIOPTE, HAa JOporax, C SJEKTPUYECKMM M TEIJIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHAX yCJIOBUSX;

c(hOpMUPOBAHHOCTh HaBblKa peduiekcuu, MNpU3HAHKME CBOErO IpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y Pyroro 4eaoBeKa;

6) TPyIOBOTO BOCITUTAHHS:

7) aKTUBHOE Y4acTHE B PSIICHUH IPAKTHYCCKUX 33]1a4 (B paMKax



CeMbH, O00pa30BaTEIbHOW OpraHU3alMd, HACEJICHHOIO IyHKTA,
POAHOTO Kpasi) TEXHOJOTMYECKOW M COLUMAIbHOW HAIPaBICHHOCTH,
TpeOYIOIIMX B TOM YKCIE U GU3NUECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY M3yUEeHUIO podeccuii, CBI3aHHBIX ¢ (PU3UKOM;

8) 9K0JIOTMYECKOTrO BOCITUTAHHUS:

OpUEHTAallUsl HAa MpPUMEHEHHE (U3MYECKUX 3HAHWM JUIs pelieHus 3aaad B
00J1aCTH OKpY>Karouei cpeibl, MIAHUPOBAHUS MOCTYIKOB M OLIEHKHU UX BO3ZMOMHBIX
MOCJIEICTBUM JJIsl OKPYKAIOILEN Cpeibl;

OCO3HAaHHUE TJI00AIBHOrO XapakTepa IKOJIOTMYECKUX MpoOJIeM M MyTel HX
peLIeHUS;

9) aganTanuu K W3MCHSIIOIIMMCS YCIIOBHSIM COLMAIBHON W TMPHPOTHOU

Cpepbl:

NOTPEOHOCTh BO B3aMMOJCHCTBHMM TPHU BBIIOJHEHWU HCCIENOBAaHUN U
IPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTHUX;

NOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Yepe3 NPaKTUYECKYIO
JeSITENIbHOCTD;

noTpeOHOCTH B (HOPMHUPOBAHUU HOBBIX 3HAHU, B TOM YKCIie POPMYIUPOBATH
UJIeH, OHSTHUS, TUIIOTE3bl O GPU3NYECKUX 0OBEKTAX U SIBICHUSX;

0CO3HaHME TeUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
07370478

IUTAHUPOBAHHUE CBOETO PA3BUTUS B MPUOOPETEHUH HOBBIX (PU3MUECKHUX
3HaHUM;

CTpPEMJICHHE aHATU3UPOBATh U BBISIBIISITH B3aUMOCBSI3H TPUPOIbI, OOLIECTBA U
HSKOHOMHKH, B TOM YHKCJIE C UCIOJIb30BaHUEM (HU3HUECKUX 3HAHUMH;

OIIEHKA CBOMX JEUCTBUHA C YYETOM BIMAHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXKHBIX TJI0OQJIBHBIX TOCIEACTBUM.

153.6.3. B pesynbrare usydeHus (QU3UKM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOywatromerocss OyayT cQoOpMUpOBaHbl METaNpPEIMETHbBIE
pe3yabTaThl, BKIIOYAKOUIME O3HABATEIbHbBIE YHUBEPCAIbHBIE yUeOHbIE IEUCTBHS,
KOMMYHUKATUBHbIE  yHHUBEpCajbHble  Yy4eOHbIE  JCWUCTBUA,  PETYJISTHBHbBIC

yHHUBepcaibHbIe yueOHbIE TEHCTBUS.



153.6.3.1. OBnaneHne yHUBEpPCATbHBIMU Yy4Ye€OHBIMH TO3HABATEILHBIMU
JICUCTBUSIMHU:

1) 6a30BBIC JIOTHYECKHUE ICUCTBUSA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIN TMPU3HAK KIACCH(UKAIIMA, OCHOBAHMS JIJIS
0000111eHHs U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pacCMaTpUBAaeMbIX (haKkTax,
JTAHHBIX U HAOFOCHUSIX, OTHOCSIINUXCS K (PH3UIECKUM SBIICHUSM;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3W TIPU W3YYEHUU (PU3NICCKUX
SIBJICHMA M TIPOIIECCOB, MPOBOJUTH BHIBOJABI C HCIIONB30BAHUEM JEAYKTUBHBIX H
WHIAYKTUBHBIX  YMO3aKJIIFOYCHHH, BBIJBUTaTh THUIOTE3BI O  B3aUMOCBS3SX
(bu3HUECKNX BETNYNH;

CaMOCTOSITEIIbHO BBIOMPATH CIIOCO0 perieHusi yaeOHON (HU3NIEeCKON 3a1aun
(cpaBHEHHE HECKOJBKMUX BapUAHTOB PEIICHUsS, BHIOOP HambOosee MOIXOASIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIJIIEHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIEAOBATEILCKUE ACHCTBHS:

UCIIOJI30BATh BOMIPOCHI KaK MCCIEA0BATEIbCKIUIT HHCTPYMEHT MTO3HAHUS;

MPOBOJUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOXXHBIN
bu3nUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;

OILICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIUIO, TOTYYSHHYIO
B XO/I€ UCCJIEIOBAHMSI WJIK HKCTIEPUMEHTA;

CaMOCTOSTEIILHO (DOPMYJIUPOBAaTh O0OOIIEHNS M BBIBOJBI O pe3yJbTaTaM
IIPOBEIECHHOTO HAOIIOICHHUS, OTIBITA, UCCIICTIOBAHNS;

IIPOTHO3WPOBATH BO3MOXKHOE JaJIbHEHIIICE pa3BUTHE (PHU3NICCKUX MTPOIIECCOB,
a TaKXe BBIJBUTaTh NPEINOJIOXKEHUS 00 WX PA3BUTHH B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

3) pabota ¢ undopmanuei:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTBI M 3aIllPOCHl TIPH TIOWCKE U
otOope MHGOPMAINH WIIA JAHHBIX ¢ YIETOM MPEIOKEHHON yueOHOU (PU3nIecKon

3a7a4K;



aHAIN3UPOBaTh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OpMAIUIO
Pa3IUYHBIX BUJOB U (OPM TIPEACTABICHUS;

CaMOCTOSITEJIbHO  BbIOMpATh  ONTHUMAIbHYIO  (OpMy  MpelCTaBICHUS
uH(bOpMAIIMM U WUIIOCTPUPOBATh pEIIaeMble 3aJayll HECJIOKHBIMU CXEMaMHU,
JyarpaMMaMu, UHOU TpaduKoi U UX KOMOMHAIUSIMU.

153.6.3.2. OBnaseHne yHHMBEPCATbHBIMU Y4Y€OHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

1) oGuieHue:

B X0Jie OOCYXJeHHs YuyeOHOro maTepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT W TPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMBI H
BHICKA3bIBaTh WJEW, HAIlCJICHHBIC Ha pEIICHWE 3a7a4yd W  MOAJepKaHUE
0J1aroKeJIaTeIbHOCTH OOIICHMS,

COTIOCTABIIATH CBOM CYXKJICHUS C CY>KICHHUSIMH APYTUX YYACTHUKOB JTHAJIOTA,
0OHapy>XKMBaTh PA3TNMYNUEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

nyOJIMYHO TPECTABIATh PE3YJIbTAThl BHIMIOJIHEHHOTO (DPHU3UYECKOTO OMBITA
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA).

2) COBMECTHasl ACSATEIIbHOCTD (COTPYAHUYECTBO):

MOHUMATh W KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJIUBHUIYaJIHHOM
paboThI U PEIICHUN KOHKPETHON PU3NYECKON POOIEMBbI;

OPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBATH JEHCTBUSA 11O
e€ JOCTIDKEHUIO: paclpelesisiTh pPoju, OOCYyX JaTh MPOLECChl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

BBITIOJTHATh CBOKO YacTh pa0OTHI, JOCTUTAas KAYECTBEHHOTO pe3yibTara Io
CBOEMY HANPABJICHUIO W KOOPAWHHUPYS CBOM JCHCTBHUS C JPYTUMHU UICHAMH
KOMaH/IbI,

OIICHMBATh KAa4YECTBO CBOECTO BKJaJa B OOMUUA TPOAYKT IO KPHUTECPHUSM,
CaMOCTOSTEIILHO C(HOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aHUMOICHCTBHSI.

153.6.3.3. OBnagenue yHHBEpCaIbHBIMA  YYEOHBIMH  PETYJISTUBHBIMU
JNEVCTBUSIMU:

1) camoopranuzanus:



BBISIBIISITH MPOOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYalUsIX, TPEOYIOIHUX s
perieHus: GU3NUeCKuX 3HAaHUMH;

OPUEHTHPOBATBCS B  Pa3IMYHBIX  NOAXOAAX  MPUHATHS  PELICHUH
(MHOUBUYaJbHOE, IPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PELICHUN IPyIION);

CaMOCTOSITEJIBHO COCTABJIATh JITOPUTM pelIeHus (PU3NYECKOMN 3a1ayul WUiH
IUIaHa KCCIIEIOBaHUA C YYETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIpeIjlaraéMble BAPUAHThI pELICHUH;

IPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLUEHKY CUTYALMH U MPEeAJIaraTh IJIaH €€ U3MEHEHMUS;

OOBSICHATH  NPUYUHBI  JIOCTIKCHUS  (HEJAOCTIXKEHUSI)  PE3yJIbTaToB
NeSATEIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEIIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHS
(U3NYECKOro HMCCIIEeIOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM.

3) SMOIIMOHAJIbHBIN UHTEIJICKT:

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha
HAY4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTHKY JPYIOro.

4) npuHATHE ce0s U IPYTHUX:

IpU3HaBaTh CBOE MPaBO HA OMIMOKY IIPU pEelIeHNN (PU3NUECKHX 3a/1a4 WU B
YTBEPKACHUIX Ha HAy4YHbIE TEMbI M TAKOE K€ IIPABO APYTOro.

153.6.4. [IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOTpaMMbl 1O  (U3HKE
(0a30BbIi YPOBEHbD).

153.6.4.1. IlpenmeTHBIE pe3yabTaThl OCBOCHHWS MPOTPaMMbI MO (U3HKE K
KOHILy 0Oy4eHusl B 7 Kilacce:

[IpeameTHble pe3ysibTaThl Ha ©0a30BOM ypOBHE JOJDKHBI — OTpa)aThb
c(hOpMHPOBAHHOCTh y 00YUYaIOIIHUXCS YMEHUI:

UCIIOJIb30BAaTh MOHATHA: (PU3UUECKUE U XUMHUYECKHUE SBJICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, €ANHHIIB (PU3NUYECKUX BETUYHH, aTOM, MOJIEKYJIa,

arperaTHble  COCTOSHHMS  BemecTBa  (TBEpHOe, JKHUIKOE, Tra3000pa3Hoe),



MEXaHUYECKOe JBWKEHUE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHENHOE),
TPaeKTOPHs, PaBHOJAEHCTBYIOMmAas cui, nedopmarus (ymnpyras, IJIacTUYECKas),
HEBECOMOCTbH, COOOIIAIOIIUECS COCY/IbI;

paznuyath sgBieHus (Auddy3us, TEIIOBOE IBUKEHHE YaCTHIl BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE IBUKECHHUE, UHEPLIMS, B3aUMOJICUCTBUE
TEJI, PAaBHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBhIO BpAIEHHUS, Ieperaya
JaBJICHUS] TBEPABIMHU TEJIAMH, >KHJIKOCTIMU U TazamH, arMochepHOe JaBJiCHUE,
IJIaBaHWE Tej, NpPEeBpalleHUuss MEXaHWYECKOW SHEpPruu) M0 ONUCAHUIO0 HUX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX JIAaHHOE
(u3HuecKoe SABIICHUE;

pacro3HaBaTh  MPOSIBIIGHHE  U3YUYEHHBIX  (U3MYECKUX  SIBJICHUM B
OKpY’KalollleM MHUpEe, B TOM 4ucie (U3MYECKHUE SIBICHUS B MPUPOJIE: MPUMEPHI
JBW)KEHHS C PA3JIUYHBIMH CKOPOCTSIMH B JKMBOM M HEXHUBOM MPUPOJE, IECHCTBHUE
CWJIBI TPEHHSI B IPUPOJIC U TEXHUKE, BIUSHAE aTMOC(PEPHOTO JAABICHUS HA YKUBOU
OpraHu3M, IJIaBaHWE pbIO, phIUArd B TEJ€ YEIOBEKa, MPU HTOM TIEPEBOIUTH
MIPAKTUYECKYIO 33/1a4y B y4€OHYI0, BBIICNIATH CYIIECTBEHHbIC CBOMCTBA (TTPU3HAKH )
(bu3nUeCcKuX SBICHUI;

OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN M (DU3UYECKHUE SBIICHUS, HCTIOIb3YS
dusnueckre BenMUMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPEIHSIsi CKOPOCTh, CUJa YNPYrOCTH, CHJIa TSKECTH, BEC TeEJa, CHJIA
TpeHus, AaBieHue (TBEPAOro Tella, XUIKOCTH, Ta3a), BbITAJKUBAIOIIAs CHUJIA,
MexaHudeckass pabora, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KHHETUUECKas U MOTECHIIMATIbHAS DHEPTHUs ), TIPU
OTMCAaHUU MPABWIHHO TPAKTOBATh (PU3UYECKUM CMBICIT UCIIOIb3YEMbIX BEJIMYHMH, UX
000O3HauUe€HHUd M €OUHULBI (U3HYECKUX BEJIWYUH, HaXOguTh (OPMYJIbI,
CBSI3bIBAIOIIUE JAHHYIO (DU3UUYECKYIO BEJIUMYUHY C IPYTUMU BEJIUYMHAMU, CTPOUTH
rpadMKu U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIINYUH;

XapaKTEepU30BaTh CBOMCTBAa T, (PU3NYECKHE SBICHHUS M MPOLECCHI,
UCIIONB3Ys MpaBujia CIOXKEHUs Cuil (BIOJb OAHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MpaBHJIO paBHOBecHs pbluara (0JI0Ka), «30J70TOE

IMpaBUJIO» MCXAaHUKH, 3aKOH COXPaHCHHUA MEXaHUYECKOU OHCPIUH, IIPpHU 3TOM AaBaThb



CIIOBECHYIO (OpPMYIHUpPOBKY 3aKOHa U 3alHChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKECHUE;

OOBACHATH (PU3UUECKHUE SIBJICHUS, ITPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyalHil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh
NPUYUHHO-CIIE/ICTBEHHbBIE CBSA3HU, CTPOUTH O0bsICHEHUE U3 12 JIOTMUECKUX 1IaroB ¢
UCIIOb30BaHUEM 1—2 M3yYEeHHBIX CBONCTBA (PU3UUECKUX SIBICHUM, (PU3HMUESCKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a1a4u B 1—2 NeMCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3a/1au
3alUChIBATh KPATKOE YCJIOBUE, MOACTABIATH (DU3NYECKUE BEIUUUHBI B POPMYIIBI U
MPOBOJIUTH PACUYETHI, HAXOIUTH CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE JJIsl PEIICHUS
3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MMOTYYEHHON PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIMTh TMPU TTOMOIIH
(¢u3nUecKNX METOJI0OB, B OIHMCAHWHM WCCICIOBAHUS BBIICTSATH IMPOBEPSIEMOE
NpeAnoyioxKeHne (TUIOTe3y), pa3jinyaTh W HUHTEPHPETHPOBATH MOJIYUYEHHBIN
pe3yibTaT, HaXOAWTh OMIMOKM B XOJ€ OIbITA, MPOBOJUTH BBIBOABI IO €ro
pe3yJibTaram;

MIPOBOJIUTH OIIBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBJICHUM WIIH (PU3HMUECKHUX
CBOMCTB Tel: POopMyIUPOBATH MPOBEPSIEMBIE MPE/ITOIOKEHUS, COOUPATH YCTAHOBKY
U3 MPEIIOKEHHOTO O0OpYAOBAaHMS, 3aMUCHIBATh XOJ OIbITa U (POPMYyIHUPOBATH
BBIBO/IbI;

BBITIOJIHATD MPSMbIEC U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MACChI Tella, 00bEMa,
CUJIBI U TEMIIEPATypPhl C HUCMOJb30BAHUEM AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
3aMKChIBATh MOKa3aHUsl MPUOOPOB C YUETOM 3aJIaHHON a0CONIOTHOM MOTPEITHOCTH
U3MEPEHN;

POBOJIUThH UCCJIEAOBAHWE 3aBUCHUMOCTH OJIHOM (DU3WUYECKOW BEIUYMHBI OT
JIPYrof ¢ UCMOJb30BAHUEM MPSIMBIX U3MEPEHHU (3aBUCUMOCTU IMYTU PAaBHOMEPHO
JBHKYIIETOCS TEIA OT BPEMEHHU JIBUKEHUS TENA, CUIIbl TPEHUS CKOJIBXKEHUSI OT Beca
Tea, KauecTBa 00padOTKU MOBEPXHOCTEHN Tel M HE3aBUCHUMOCTU CUJIbI TPEHUS OT
IUIOMIA CONPUKOCHOBEHHS TEJI, CWIbl YNPYTOCTH OT YIJWHEHUS NPY>KUHBI,

BBITAIKUBAIONICH CUJIBI OT 00BEMA MOTPYXKEHHOW YACTH Tella W OT IJIOTHOCTH



KHUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO0, YCIOBUH IIIaBaHMsI TEJI, YCIOBUI PaBHOBECHUS phluara 1 OJIOKOB,
y4acTBOBAaTh B IJIAHUPOBAHUM YUEOHOTO HCCIIEOBAaHUs, COOMpPATh YCTAaHOBKY U
BBITIOJIHATD U3MEPEHHUSI, CIEAYS MPEAIOKEHHOMY IUIaHy, PUKCUPOBATH PE3YyJIbTATHI
MOJIYYeHHOU 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOJIUIL U
rpauKoB, IPOBOAUTH BHIBOJIBI IO PE3yJIbTaTaM UCCIEOBAHUS;

OPOBOJUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEJIUYUH (IJIOTHOCTh
BEUIECTBA KUJKOCTU W TBEPAOrO Teja, CHJIa TPEHHUS CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BRITAIKUBAIOIIAs CUila, AEHCTBYOIIAs Ha MOTPYKEHHOE B )KUJIKOCTD TEJIO,
KO3(DPUIMEHT MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CJICAYSI IPE/TI0KEHHOM
UHCTPYKIMU: TPU BBIIOJIHEHUH HW3MEPEHUH COOUpPATh HKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIYUCIISATh 3HAYEHNE NCKOMOM BEJIUYHHBIL;

coOroAaTh MpaBuUjia TEXHUKH OE30MacHOCTU MpU paboTe ¢ J1abopaTopHBIM
o0opyI0BaHUEM;

UMETh NPEJCTABICHUE O NMPUHLHUIAX JEUCTBUS MPHUOOPOB U TEXHHUUECKUX
YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOILAIOLINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;

XapaKTepu30BaTh  NPUHIMIBI  JCHCTBUS  M3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C HCIIOJIb30BAHMEM HX ONHMCAaHUA (B TOM 4MCIIE:
MOJIIUITHAKY, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHN TMpecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOM HACOC, apEOMETP), MCIOJb3ys 3HAHMA O CBOMCTBAX
(bu3MUeCKUX SABJICHUNA U HEOOXOAUMBbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIHIO O MPUMEPaXx) MPaKTUYECKOro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOW XU3HM IJI OOECHeYeHUs
0e30macHOCTH MpHU OOpallleHuH ¢ TpUOOpaMH M TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHUsl 3J0pOBbsI W COOJIOJEHUS HOPM OSKOJOTHYECKOrO0 IOBEJICHUS B
OKpYXarolIen Cpee;

OCYLIECTBIATh OTOOpP HCTOYHMKOB HHpopmauuu B HMHTepHeTre B
COOTBETCTBHUHM C 33JaHHBIM OMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN
U MyTEM CPaBHEHHUS PA3NIMYHBIX MCTOYHHUKOB BBIACIATH MH(OpPMAIUIO, KOTOpas

SIBJISICTCS] IPOTUBOPEUNUBON MM MOXKET OBITh HEJTOCTOBEPHOM;



UCIOJIb30BaTh TMPHU BBIMOJHEHWN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO CO/EpIKAHHUS, CIIPABOUYHBIE MaTEpHaNbl, PECYPChl CETU
WNurtepuer, Biaaerb npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(GOpPMAaIIK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(OpPMAIMHU, B TOM YHCIIE€ TyOJUYHO POBOJUTH KpaTKue
COOOIIEHUSI O pe3yJIbTaTax MPOEKTOB WM YYEOHBIX HCCIEJIOBAHMM, MPU 3TOM
IrPaMOTHO MCHOJb30BaTh M3YYCHHBIA MOHATUHHBIN amnmapar Kypca (U3HKH,
COMPOBOXK/IATh BHICTYIUJICHUE MPE3EHTAINEN;

OpU  BBINOJHEHUHU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM paclpenessiTh
00s13aHHOCTH B TpyII€ B COOTBETCTBUU C NOCTABJICHHBIMU 3a/la4yaMu, CJIEIHUThH 3a
BBINIOJIHEHUEM IJIaHA JI€MCTBHI, OLIEHHMBATh COOCTBEHHBIN BKJAaJ B JIE€ATEIbHOCTD
TPYIIbl, BBICTpAaUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAS MHEHHE
OKPYKaIOILIHUX.

153.6.4.2. TlpenmeTHbIE Pe3ybTaThl OCBOCHHSI MPOTPaMMbl MO (HU3UKE K
KOHITy 00y4deHus B 8 Kiacce:

[IpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI — OTpa)kaTh
c(hOpMHPOBAHHOCTH y 00YUYaIOIIHUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBHKECHUE
aTOMOB M MOJIEKYJ, arperarHble COCTOSIHMSI BEUIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TeNa, HACHINICHHBIA M HEHACBIEHHBIN Map, BIAKHOCTh BO3AYXa,
TEMIIEpPATypa, BHYTPEHHSS DSHEPrUs, TEIUIOBOW JBUTAaTElb, DSJIEMEHTAPHBIN
ANEKTPUYECKUN 3apsiji, DSJEKTPUUYECKOE TI0Jie, TMPOBOJHUKKA U JIUDJIEKTPUKH,
ITOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

paznuyaTh SBJIEHUs (TEIUIOBOE pAacIIMpEHUE U CKaThe, Terionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuUMBAHHME, KalWUISIPHbIE SBJICHMS, HCIApEeHUE,
KOHJICHCalusl, IUIaBJIEHWe, KpucTaum3auus  (OTBEp/IEBAaHUE),  KUIICHUE,
Terionepeaaya (TemIonpOBOAHOCTb, KOHBEKLUS, U3IIyYEHHUE), IEKTpU3alus Te,
B3aMMOJICHCTBHE 3apAJIOB, IEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBHE MAarHUTOB, JE€HCTBHE MAarHUTHOTO IMOJISI HA TIPOBOJAHHUK C TOKOM,

QJICKTPOMArHuTHasA I/IHI[YKLII/DI) I10 OITMCAHHIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE



OTIBITOB, IEMOHCTPUPYIOMIMX JAaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTb  NPOSIBICHUE  WU3YUYCHHBIX  (PU3MYECKUX  SBJICHUH B
OKpY>KaroIlleM MHpPE, B TOM Uncie (PU3NYECKUE ABJICHUS B IPUPOJIE: IOBEPXHOCTHOE
HATSDKEHUE U KaWIISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa30BaHHE POCHI, TyMaHa,
UHes, CHera, JJIEKTPUYECKUE SBJIEHUA B arMmocdepe, DJIEKTPUYECTBO >KHBBIX
OpraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Ipeil( MOI0COB, pOJIb MATHUTHOTO MOJIS 1J15
KU3HU Ha 3emiie, MOJISPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy
B y4€OHYI0, BBIICJISITh CYyIIIECTBEHHBIE CBOMCTBA (TTPU3HAKHY) (PU3UUYECKUX SIBICHUM;

ONKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (DPU3MUECKUE SBIICHUS, UCIOJb3YS
(u3nueckre BeIMYMHBI (TEMIEPATYpa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIJIOTHI,
yJAellbHas TEIUIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTA IUIABJICHUS, YJEIbHas
TEIUIOTa mapooOpa3oBaHus, YAelbHas TEIJIOTa CrOPaHUs TOIUIMBA, KO3(PPHUIIHEHT
IIOJIE3HOTO JIEMCTBUSL TEIJIOBOM MAIMHBI, OTHOCUTEIbHAS BIIAXKHOCTHh BO3AYXa,
ANEKTPUYECKUI 3apsll, cuila TOKa, JIEKTPUYECKOE HANpPSHKEHHE, COIPOTHUBIICHUE
OPOBOJIHHMKA, YJEJIbHOE CONPOTHUBIEHHWE BEUIeCTBa, padoTa M  MOUIHOCTh
AJIEKTPUYECKOT0 TOKA), IPU OMUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCTIOJb3YEMBIX BEIMYMH, OOO3HAYEHUS M €AMHULBI (U3MYECKUX BEJIUYMH,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEIMUUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTD I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBICHHUS U TPOILECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIOKECHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BELIECTBA, MPUHIMUII CYNEPHO3UIMHU MOojiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsana, 3akoH Oma I yyacTka 1enu, 3akoH Jxoyns-Jlenna, 3akoH
COXpaHEHUsl SHEPTUH, MPU 3TOM yMETh (OPMYIUPOBATH 3aKOH U 3aMHCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3MUYECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€ CHUTYyallMii MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBISABIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 1 —2 JIOTMYECKUX LIaroB ¢
UCTOJb30BaHUEM 1-2 M3yYeHHBIX CBOMCTBA (PU3MUECKHX SABJICHUH, (HU3MUECKUX

3aKOHOB HNJIN BaKOHOMepHOCTeﬁ;



pemaTh pacuéTHbpIC 3a1a4M B 2—3 ICHCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBalONIME (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJlauu
3aMKUChIBAaTh KPAaTKOE YCIOBUE, BBISIBIISITh HEIOCTATOK JAHHBIX JUJISI PELICHUS 3aa4H,
BBIOMpaTh 3aKOHBI M (HOPMYJIBI, HEOOXOAMMBIE Il €€ peIIeHUs, MPOBOJIUTH
pacu€Tbl W CpaBHUBATh IIOJIYYCHHOE 3HA4YeHHWE (PU3MYECKOH BEJIMYMHBI C
W3BECTHBIMHU JaHHBLIMU,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPU MOMOIIU
bU3MYECKUX  METOJO0B, HCHOJIb3ysl  ONHMCAaHUE MCCJEAOBaHUSA,  BBIACIITH
MPOBEPSAEMOE TPENOJIOKECHUE, OLEHUBATH MPABUIBHOCTH MOPSAJKA MPOBEIACHUS
VCCIICIOBAHUSI, TPOBOJAUTH BBIBOIBI;

MPOBOJIUTH OIBITHI IO HAOIIOJICHUIO (PU3NUECKUX SBICHUN WU PU3HUECKUX
CBOMCTB TeN (KanmWUISIpHbIEC SIBICHUS, 3aBUCUMOCTbH JIaBJICHUS BO3JyXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH IMpOIEccCa OCThIBAHUS W HArpeBaHUs MpU
U3JIy4YEHUHU OT I[B€Ta H3JIy4arolleil (MOorjomamnieil) MOBEPXHOCTH, CKOPOCTb
VCIIAPEHUST BOJABI OT TEMIEPATyphbl JKUAKOCTH M IUIOMIAAN €€ NOBEPXHOCTH,
AJIEKTPU3AIUA TEJI U B3aUMOJCUCTBUE DJICKTPUYECKUX 3apsJIOB, B3aUMOJICHCTBUE
MMOCTOSIHHBIX MarHUTOB, BU3YAJIM3AllAsl MATHUTHBIX IOJIEA MOCTOSTHHBIX MAarHUTOB,
JIEUCTBUSI MArHUTHOI'O TOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA 3JICKTPOJIBUTATENS TOCTOSTHHOTO TOKa): (popMyIupoBaTh MPOBEPsSEMbIC
IPEANOJIOKEHHSI, COOMpaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO0 000pyJaOBaHUS,
OTIMCHIBATh XOJ OIbITAa U (POPMYITUPOBATH BBHIBOIBI;

BBITIOJIHATD MPSAMbBIE U3MEPECHUS TEMIIEPATypPbl, OTHOCUTEIIBHOW BIIAYKHOCTH
BO3J/lyXa, CHUJIbI TOKA, HANpPSOKEHHUS C WCIOJIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEIUYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

POBOJIUThH UCCJIEAOBAHWE 3aBUCHUMOCTH OJIHOM (DU3WUYECKOW BEIUYMHBI OT
JIPYrol ¢ HMCHOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCHUMOCThH COIMPOTUBIICHUS
MPOBOJHHUKA OT €ro JJIMHBI, IUIOIAAN NONEPEYHOIO0 CEUYCHUS W YAECIBHOIO
COINPOTHUBIICHUA BENIECTBA TPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HaIpsHKEHHS HAa MPOBOJIHUKE, UCCIENO0BAHUE MOCIIEA0BATEIBHOTO U APaIEIBHOTO

COGI[I/IHeHI/Iﬁ HpOBOI[HI/IKOB)Z IUIAHUPOBATb HCCJIICAOBAHHC, CO6I/IpaTB YCTAHOBKY H



BBITOJIHATH U3MEPEHUS, ClIeAys IPEUIOKEHHOMY TUIaHy, (UKCUPOBATh pe3yIbTaThl
[OJyYEHHOW 3aBUCUMOCTU B BUJE TaOJIUI] U TpaUKOB, NMPOBOJUTH BBIBOJBI 110
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE W3MEPEHUs (U3NYECKUX BeEIMUYUH (yAeTIbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBIECHHE NPOBOJHMKA, padoTa M MOIIHOCTb
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIEPUMEHTAITBHYIO
YCTaHOBKY, CJenysl TMPeAOKeHHONM WHCTPYKUIMH, W BBIYUCIATH 3HAUYCHUE
BEJIMYUHBI,

coOJr01aTh MpaBWJIa TEXHUKU O€30MAaCHOCTH MpHU padoTre ¢ 1adopaTopHbIM
000py0BaHUEM;

XapaKkTepu30BaTh MPHUHIMIBI  JCHCTBUS  W3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMNCTB C MCTIOIH30BAHUEM HX OMHUCAHHS (B TOM YHCIE: CHCTEMa
OTOIUICHHUS JIOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIepMETp, BOIBTMETP, CUETUNK
AIIEKTPUYECKON DSHEPruu, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE MPETOXPAaHUTENH, dJIEKTPOMArHmT,
3JIEKTPOJIBUraTeNlb MOCTOSIHHOIO TOKa), UCIHOJb3ys 3HAHUS O CBOMCTBax
bu3MUecKuX SABICHUN U HEOOXOIUMBbIE PU3NIECKHIE 3aKOHOMEPHOCTH;

pacrmo3HaBaThb MPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuboOpbl MO CXEMaM M CXEMaTU4YHBIM pUCYHKaM (KHUIKOCTHBI TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTENb BHYTPEHHETO CTOPAHUS, JJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPUUYECKUX IEeNed C MOoCIeA0BaTEIbHBIM H
HapajuleJIbHBIM COECJUHEHUEM OJJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HA4YEHUs
AJIEMEHTOB JICKTPUYECKHX IIETICH;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIUIO O PUMEpax) MPaKTUYECKOro
UCTIONb30BaHUs (PM3MUYECKUX 3HAHUN B MOBCEAHEBHOW KU3HU I OOeCTeueHUs
0e30macHOCTH MpU OOpallleHuH ¢ TpUOOpaMH M TEXHUYECKUMHU YCTpOMCTBaMH,
COXPaHEHHUS 37I0POBbSI U COONIONCHHS HOPM OJKOJOTHYECKOTO TIOBEJACHHUS B
OKpYXaroLEen Cpeae;

OCYIIECTBIISATH MOMCK MH(pOpMAIUU PU3NIECKOro coaepxkanus B UuTepHere,
Ha OCHOBE MMEIOIINXCS 3HAHUM U TTyTEM CpaBHEHUS JOIMOJIHUTENBHBIX HCTOYHUKOB

BBIICNIATh WH(GOPMAIIMIO, KOTOPAasl SBISETCS MPOTUBOPEUYNBON WU MOXKET OBITH



HEJI0CTOBEPHOM;

UCIIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TOIYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHHUS, CIIPABOUHBIE MaTepHaNbl, PECYPChl CETU
WNurtepHer, Biaaerb npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHuUs
uH(pOpMAaIIK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBbIE IHCbMEHHBIE M KpAaTKUE YCTHBIE COOOILEHUS,
0000mas uHpoOpMalKMIO U3 HECKOJBKHUX HMCTOYHUKOB, B TOM YHCJE IMyOJIUYHO
NPEACTABISTH PE3YJIbTAThl MPOEKTHON WIIA UCCIIEI0BATEIbCKON NESITEIbHOCTH, IPU
ATOM TI'PaMOTHO KCIOJb30BaTh M3YUYECHHBIM MOHATHHHBIA anmapar Kypca (U3MKH,
CONPOBOXK/IATh BHICTYIUJICHUE MPE3EHTALUEH;

OpU  BBINOJIHEHHH Y4YE€OHBIX MPOEKTOB U HCCIEIOBAaHUU (PU3MUECKHUX
OPOLIECCOB  paclpenesisiTh OO0S3aHHOCTH B IpyNmne B  COOTBETCTBUU  C
NOCTABJICHHBIMA 33Ja4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPPEKTHUPOBATh €r0, OLEHUBATH COOCTBEHHBIM BKJAJ B JIESITEIBHOCTh TPYIIIHI,
BBICTpaMBaTh KOMMYHHMKAaTMBHOE B3aWUMOJECHCTBHE, MPOSBIAS T'OTOBHOCTh
paspemaTh KOH(IUKTHIL.

153.6.4.3. TlpenmeTHble pe3yibTaThl OCBOCHHSI MPOrpaMMbl MO (U3MKE K
KOHITy 00y4deHus B 9 kiacce:

[IpenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI — OTpa)kaTh
c(hOpPMHPOBAHHOCTH y 00YUYaIOIIMUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTEPUAIbHAS TOUKA, TPAEKTOPH,
OTHOCUTENBHOCTh ~ MEXaHMYeCKOro  JBWXKeHus, jAedopmauus  (ympyras,
IUIaCTUYECKasl), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COTIOTHO TBEPAOE TENO, LEHTP TIKECTU TBEPAOTO
TeJaa, PaBHOBECHE, MEXAaHWYECKHE KOJEeOaHMs W BOJIHBI, 3BYK, HH(Pa3ByK H
yIIBTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET,
0JIM30PYKOCTh U AATIBHO30PKOCTh, CIIEKTPbl UCIYCKAHMS U MOTJIOLIEHUs, alb(da-,
0eTa- U raMMa-u3JIy4Y€eHus, U30TOIbI, A/1€pHas JHEPreTUKA;

paznuyaTth SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOIMHEHHOE
JIBU)KCHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE TMaJCHHE

TCJI, pPaBHOMCPHOC JABHKXCHHC 110 OKPYKHOCTH, BBaHMOﬂeﬁCTBHC TCJI, PCAKTHUBHOC



JBU)KEHHE, KoJleOaTeIbHOE IBIKEHUE (3aTyXaroIINe U BRIHYXKICHHbIE KOJIeOaHus),
pPE30HAaHC, BOJHOBOE  JBHW)KEHHE, OTPAKEHHME  3BYyKa, IPAMOJIMHEIHOE
pacipoCTpaHEHUE, OTpPaKEHUWE U IMPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHHE CBETA, PA3JI0KEHUE OEI0ro CBETa B CIEKTP U CI0KEHUE CIIEKTPAIbHbIX
[[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs pPAaJMOaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaTOro CHeKTpa U3JIy4YeHHUs) MO OMMCAHUIO0 MX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh  MPOSABICHHE  M3YYEHHBIX  (DU3MYECKUX  SBJICHUUA B
OKpY’KaroleM Mupe (B TOM uucie (pU3ndeckue sIBICHUS B MPUPOAE: MPUIUBBL U
OTJIUBBI, JBWKEHUE MU1aHeT COJHEYHOW CHCTEMbl, PEAKTUBHOE JIBH)KEHHE >KMBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMH, 7X0, LIBETA TEJ, ONTUYECKHE SIBJICHUS B IPUPOJIE, OMOJIOrNYECKOe
JeHCTBHE BUIAUMOIO, YIbTPA(UOIETOBOTO M PEHTIEHOBCKOTO H3IYUYCHHH,
€CTECTBEHHBIN pPaJUOAKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIyYEHHE MNPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PaJUOAKTHBHBIX HW3IyYEHHW Ha
OpPraHM3M YeJIOBEKa), MPU ATOM MEPEBOAMUTH MPAKTUUYECKYIO 3aJlauy B YUYEOHYIO,
BBIJIETISITh CYLIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3UYECKUX SIBIICHUN;

ONHCHIBAaTh M3YyYEHHbIE CBOWCTBA Teld M (U3NYECKUE SIBJICHUS, HCHOIb3Ys
¢u3nyeckue BETUYMHBI (CpelHSAsT W MIHOBEHHas CKOPOCTb Teja IpH
HEPaBHOMEPHOM JIBI)KEHUHU, YCKOPEHHE, NEpEMELLEHUE, MTyTh, YIII0Bas CKOPOCTh,
CWJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOIHOIO MaIEHUs, BEC
T€Na, WMIIYJIbC Teja, HUMIYJIbC CHJIBI, MeXaHudeckas paboTa M MOIIHOCTb,
NOTEHIMANbHASL DHEprus Teja, MOJIHATOIO HaJ IOBEPXHOCTHIO  3€MJIH,
NOTEHIMAIbHASL DHEPrusi CKATOW MPYKUHbI, KUHETUYECKas DSHEPrus, IOIHas
MeXaHU4YecKasi SHEPrus, MEePUOJl U YacToTa KojJeOaHUi, JJIMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEIOMIICHUS CPEJibl), MpU
ONMMCAHUMU MPABUIIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH,
00O3HaUE€HHUd M €OUHULBl (PU3NYECKUX BEJIWYUH, HAXOAUTh (OPMYIIbL,
CBA3BIBAIOLIME TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTMMH BEJIMYMHAMU, CTPOUTH
rpadyKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTCPpHU30BaATh CBOMCTBA TCI, (I)I/ISI/I‘-ICCKI/IG ABICHHUA W IIPOLECCCHI,



UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPIMH, 3aKOH BCEMUPHOTO TATOTECHMSI, IPUHIIMI
CYNEPIIO3ULIMH CUJI, TPUHIUI OTHOCUTENIBHOCTH [ anuites, 3akousl HproTOHA, 3aK0H
COXpaHEHUs HMITYJIbCA, 3aKOHBl OTPAKEHUS U TPEJIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsJ0BOT0 MU MAacCOBOT'O YHMCEN MPHU SACPHBIX PEaKUUsX, MPU 3TOM
(bopMyIHpOBaTH 3aKOH U 3aMMCHIBATh €r0 MATEMATHUYECKOE BHIPAXKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCT€ CHUTYyallMil NpPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BBISABIATh
PUYUHHO-CIIE/ICTBEHHbIE CBA3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX I1aroB C
UCIOJIb30BaHUEM 2—3 HM3yYEHHBIX CBOMCTBAa (DM3MUYECKUX SBIECHUU, (PU3NYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THhIC 3a/1auu (OMUpAIOIIMEcs HAa CUCTEMY U3 2—3 ypaBHEHU),
UCIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3NUYECKHUE BEIIMUMHBI: HA OCHOBE
aHaJIM3a yCJIOBUA 3a/1a4d 3alUCHIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOLINE
WK W30BITOYHBIC JAaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelleHus, MPOBOJUTH PACUYEThl M OLIEHUBATh PEATUCTUYHOCTH IIOJYYEHHOIO
3HaYeHUs PU3NYECKON BETUUMHBI;

pacmo3HaBaThb MNpOOJIEMbI, KOTOpblE MOXHO PpEHIUTh HOpU TOMOIIU
(¢U3NYeCKuX  METOAOB, HCIOJb3YysS ONHCAHME MCCICNOBAaHUS,  BBIIEIATDH
OpOBEpsiEeMOEe MPEIOJI0KEHNE, OLEHUBATh MPABUIBHOCTh IOPSJIKA MPOBEACHUS
UCCJIEIOBAHMUSI, TPOBOJUTH BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN
U OTIBITOB,;

IPOBOJUTH OIBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBJICHUM WIIH (PU3NUECKHUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKOHa COXpaHEHMsI YHEPruH,
3aBUCUMOCTh Tepuoja KoJeOaHWI MPYKUHHOTO MasiTHUKA OT MAacChl rpy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJIbIX KOJeOaHUi,
OpsIMOJIMHEWHOE paclpOCTpPaHEHUE CBETa, Pa3jioKeHUe Oenoro cBera B CHEKTP,
U3Y4YEHUE CBOWMCTB HM300pa)K€HUs B IUIOCKOM 3€pKaje M CBOWCTB M300pakKeHUs
npeaMeTa B coouparonieit JinH3e, HaOI0eHHe CIUIONIHBIX U IMHEWMYAThIX CIIEKTPOB
U3JIYYEHUS): CaMOCTOSITEIbHO COOUpaTh YCTAHOBKY H3 HM30BITOYHOrO Habopa
00Opy/AOBaHUs, OMMCHIBATH XOJ OIBITA M €ro pe3ylbTaTbl, (OpMyIHUPOBATH

BbIBOJBI,



OPOBOJUTH MpPHU HEOOXOAMMOCTH CEPHIO MPSMBIX HU3MEPEHHUH, Ompenesss
CpelHee 3HAaueHHE U3MepseMOon BeanMuMHbI ((POKyCHOE paccTosiHue coOuparoiei
JIMH3BI), 000CHOBBIBATH BHIOOD croco0a n3mMepeHus (M3MepUTEILHOTO Mprudopa);

IPOBOJUTH  HCCIEAOBAaHUE 3aBUCUMOCTEM  (PU3UYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM TPSIMBIX H3MEpPEHUN (3aBUCUMOCTh MTYTH OT BPEMEHU NIpH
PaBHOYCKOPEHHOM JBMKEHHMU O€3 HadallbHOM CKOPOCTH, IepuoAa KoseOaHui
MaTeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKEHUS CBETa
OT yrja NajeHuss M yrjia MpeJoMJIeHUs OT yrja MaJeHus): IJIaHUPOBATh
UCCJIEIOBAHNE, CAMOCTOATEILHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTATHI
NOJIYy4YEHHOW 3aBUCHMOCTH (DU3UYECKMX BEIMYMH B BHUAE TaOJULl U TpaHUKOB,
IPOBOJUTH BBIBOJIBI 110 Pe3yJIbTaTaM HUCCICIOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHSI (PU3MUECKHUX BEIMYUH (CPEIHSAA CKOPOCTh
U YCKOpPEHHE Tejla NpU PaBHOYCKOPEHHOM JABI)KCHHUU, YCKOPEHHE CBOOOJHOTO
najeHUs, )KECTKOCTh MPYKUHBI, KO3(PPHUIIMEHT TPEHUS CKOIBKEHHSI, MEXaHUYEeCKast
paboTa W MOLIHOCTh, YacTOTa M TMEpPHOJ] KoOJIeOAaHUI MaTeMaTUYecKoro M
OPY>KMHHOT'O MAasiTHUKOB, ONTHYECKasi Cujia cCOOMparoieit JIMH3bI, PaJuOaKTUBHBIN
(GoH): MIaHUPOBATb HM3MEPEHHUs, COOUpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITOJIHITH U3MEPEHUS, CleAys NPeI0KEHHON UHCTPYKIIMH, BEIUUCIISTH 3HAUEHUE
BEJIMYMHBl M aHAIM3UPOBATh IMOJYYEHHBIE PE3yNbTaThl C Y4ETOM 3aJaHHOMU
MOTPENIHOCTU U3MEPEHHUI;

coOJo1aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpHU padboTre ¢ 1adopaTopHbIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBIC TPU3HAKH W3YYEHHBIX (PU3UYECKUX MOJCIICH:
MaTepualibHas TOuKa, a0COMIOTHO TBEPJOE TENO, TOUCUHBIN UCTOUHUK CBETA, Iy,
TOHKas JIMH34, IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIEb aTOMHOTO $1/pa;

XapaKkTepu30BaTh MPHUHIMIBI  JCHCTBHS  W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C WCIIOJIb30BAHMEM HX OMHUCaHusA (B TOM YHCIE:
CIHUIOMETD, JATYNKH TMOJIO0KEHUS, PACCTOSHUS  YCKOPEHUS, paKeTa, 3X0JI0T, OYKH,
nepuckon, (oToanmnapar, ONTHYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnosnb3ys 3HaHHUS O CBOWCTBAX (PU3NUECKUX SBJICHUM U HEOOXOIUMbIE

(bI/IBI/IquKI/Ie 3aKOHOMCPHOCTH;,



UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHU H3YyUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpU
pelieHnn y4eOHO-NPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl Uil HOCTPOCHHUS
N300pakeHUH B IJIOCKOM 3€pKajie U coOuparoiiei JuH3e;

IPUBOAUTH NPUMEPHI (HAXOAUTh MH(OPMALIUIO O IPUMEPAX) IPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOW U3HM MJI OOECHeYeHUs
0e30macHOCTH MpU OOpalleHuH ¢ TpuOoOpaMH W TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHUsl 3J0pOBbsI W COOJIOJEHUS HOPM OSKOJOTHYECKOrOo IOBEJEHUS B
OKpYXaroIIEH Cpee;

OCYLIECTBIATh TNOMCK MHpopMmauuu B HWHTepHeTe, CaMOCTOATEIBHO
(GopMynHpysl MOMCKOBBIM 3alpOC, HaXOAUTh MYTH OINPEIEICHHS JOCTOBEPHOCTH
NOJIy4eHHOW MH(pOpPMAllMM Ha OCHOBE MMEIOIIMXCS 3HAHUW M JOMOJIHUTEIbHBIX
UCTOYHHKOB,

UCTIOJb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOIMYJISAPHYIO
JAUTEpaTypy, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HuTepHer, BlaaeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(OpMALUU U3 OJHON
3HAKOBOM CHUCTEMBI B JIPYIYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(POpPMAIIMN U3 HECKOJIBKUX MCTOYHUKOB, IMyOJMYHO MPEJCTABIATH PE3YJIbTaThl
IOPOEKTHOM WM MCCIEAO0BATENbCKOM JESITENbHOCTH, IpPU 3ITOM TI'PaMOTHO
UCIOJIb30BaTh W3YUYEHHBIN MOHATHIHBIN anmapar U3ydyaeMoro pasziena (pusuku u
COINPOBOXAATh BBICTYIUIEHUE NPE3EHTALUEN C y4€TOM OCOOEHHOCTEH ayIUTOpUHU

00yJaroImMXxcs.
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