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1. ITosicHuTEeIbHAS 3aNIMCKA.

PaGouass mporpamma yueOHoro mnpeamera «®Pusukay g 7-9  KiaccoB
MOATOTOBJIEHA B COOTBETCTBUMU C:

o denepadbHBIM  TOCYJAPCTBEHHBIM  00pa3oBaTelbHBIM  CTaHAAPTOM
OCHOBHOTrO oOmiero oOpazoBanust (mpuka3 MHUHHCTEpCTBA MPOCBEIIECHUS
Poccuiickoit @eaeparuu ot 31.05.2021 No 287, ¢ u3MeHEeHUSIMN);

o denepanbHOil  00pa3oBaTENbHOW  MPOrpaMMON  OCHOBHOTO  OOIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEHICHUS
Poccuiickoit @enepanyu ot 18.05.23, ¢ ”BMEHEHUsAMU;

o dbenepanbHOl paboueil MpOrpaMMoil OCHOBHOTO OOIIEero oOpa3oBaHHS IO
busuke nis 7-9 knaccon (6a30BbIi ypoBEeHB), MOCKBA;

o npuka3zoM MuHucrepcrBa npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEeHMM W3MEHEHHMI B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaldbHOrO OOIIero o0pa3oBaHUs, OCHOBHOIO
o01rero oOpa3oBaHus U CpeIHEro O0IIero 00pa3oBaHus;

° nmpukazoM MuHHcTepcTBa TmpocBemeHuss Pocculickorn ®Pepepauuu  OT
23.07.2025 Ne 551 "OO ytBepxknaeHuu (QeAaepadbHOTO TMEPEeUHs SJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO AaKKPEIUTAIMI0 00pa30BaTENbHBIX MPOrpPaMM
HavyaJIbHOTO 00IIEro, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';

o MH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro nmpeameta «Puznkay» B 2025/2026 yuebHOM rony;

° OCHOBHOM 00pa30BaTesIbHON MPOrpaMMOM OCHOBHOI'O OOIIIEro 0Opa3oBaHUs
UV OO «IlerpoBckas mikomnay;

o nporpammoit Bociutanusi Y OO «lleTpoBckas mikomnay.

Conepxanue mporpaMMbl 10  (u3uMke HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOU TIPaMOTHOCTH OOYYalOlIUXCAd U OPraHu3alUi0 U3YUYEHUS

GU3MKH Ha JEsITeNbHOCTHOM ocHOBe. B mporpamme mno ¢u3uKe yUUTHIBAIOTCA
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BO3MOXHOCTH Yy4yeOHOro mpenMera B peanusauuud tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

dusnka SBISETCS CHUCTEMOOOPA3YIOIMIMM JIJIi €CTECTBEHHOHAYUHBIX YYEOHBIX
MPEAMETOB, TMOCKOJIbKY (U3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3ydyaeMbIX XUMHUEH, OWosorued, acrpoHomued u ¢GUINIECKOU
reorpadueii, BHOCHUT BKJIAaJ B €CTECTBCHHOHAYYHYH) KapTUHY MHpa,
IpeoCTaBIsIET Haubosiee sICHble O0Opa3lbl MNPUMEHEHUsS HAy4YHOro MeTojaa
MO3HAHMS, TO €CTh CIOco0a MOJy4YeHHUs] JOCTOBEPHBIX 3HaHWU o Mupe. OaHa U3
TJIABHBIX 3a7ad (Pu3nueckoro oOpa3oBaHMs B CTPYKType o0Imero oOpa3oBaHUs
COCTOUT B (hOPMUPOBAHUU €CTECTBEHHOHAYUYHOU IPAMOTHOCTH M MHTEpECa K HayKe
y 00y4aronuxcs.

N3yuyenue ¢us3nku Ha 0a30BOM YpOBHE MPEIOJIaraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapAaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTD:
HAY4YHO OOBSICHATH SIBJICHUA,

OILICHMBATh ¥ TIOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JIaHHBIE M UCIOJIb30BaTh HAY4YHbIE JOKa3aTEIbCTBA JIS
MOJIYYEHUS BHIBOJIOBY.

enu n3ydeHus: GuU3MKU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs OINpe/IeIeHbI
B Konnenmuu npenonaBanusi yue6Horo npenmera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Pocculickon denepanun, peATU3YIOIINX OCHOBHbIE
oOmieoOpazoBarebHble  MPOTPAMMBI, YTBEpKAEHHOW pemieHueM Kommerun
MunwnctepcTBa npocBenieHus Poccuiickorr Deneparnun (IpOTOKOI OT 3 jexadps
2019 r. Ne [1K4BH).

Henu nzyuenust GU3UKH:

MPUOOPETCHHE HWHTEpEca M CTPEMJICHUS OOYdYarOMMXCS K HAYIHOMY H3YyUYCHHIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJACTABICHUN O HAyYHOM METOJIe€ TMO3HaHUA u (POPMHUPOBAHUE

HCCICA0BATCIIbCKOTO OTHOMICHHA K OKPYKAaIOIIUM ABJICHUSAM,
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(opMHUpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHUE TPEACTABICHUM O ponu GU3UKKA Uil pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MPEJCTABICHUI O BO3MOXHBIX cdepax Oyaymieid npodeccuoHanIbHON
JEeSATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJTOTOBKA K JajibHEHIIEMY OOYy4YEeHUIO B
ATOM HaIlpaBJICHUH.

JlocTkeHue 3TUX LeJied nmporpaMmsbl 1Mo (U3MKe Ha ypOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus 00ecrieunBaeTCsl pEUICHUEM CIIEIYIOUIUX 3a1a4:

NpUOOpETeHHe 3HAHMM O JMCKPETHOM CTPOEHHUU BEIIECTBA, O MEXaHWYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

NpUOOpEeTeHHEe YMEHUW ONUCHIBATh M OOBACHATh (PU3UYECKHUE SIBICHHS C
UCITOJIb30BAHUEM TTOJYUYEHHBIX 3HAHU;

OCBOEHUE METOJOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a/1ad C HCIOJIb30BaHUEM
duznueckux Mojiesield, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUW HAOMIOJATh NTPHUPOAHBIC SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C MCTOIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OoCBOCHHUE TIPUEMOB PaboOTHI ¢ HHpOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HaKOMCTBO cO cdepaMu MpodhecCHOHANbHOW NEATEIbHOCTH, CBS3aHHBIMH C
(Gu3UKOM, W COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX
duznueckon HayKH.

Ha wusydenne ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8

Kjacce — 68 4acoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEZIEIO).

2. Conep:kanue nmporpaMmmsbl Kypca «@usuka»

7 KIIACC



Paszznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa

®usuka — Hayka O npupogne. fBimeHus npupoasl. DUBNYECKUE SBICHUS:
MEXaHWYECKHUE, TEIUIOBBIC, JJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
O®uznyeckue BenUYuHbL. M3Mmepenue (¢uzmueckux BenuuuMH. DuU3NyUECcKHe
npubopsl. IlorpemHocTs u3MepeHuit MexnyHapoaHas cuctema eauHul. Kax
(¢u3nKa 1 Ipyrue ecTeCTBEHHbIE HAYKU U3Yy4aloT Npuponay. EctrecTBeHHOHay4YHBIH
METOJl TMO3HAHUA: HaOIIOJEHHE, MOCTAHOBKA HAYyYHOT'O BONPOCA, BBIABUKEHHE
TUMOTE3, HKCIEPUMEHT 10 TMPOBEPKE THUMOTE3, OOBSICHEHHE HaOII0AAeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBIO MOJICTIEH.

JdemoHcTpanuun

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
Oduznyeckue MNpUOOPHI W TpoLEAypa TMPSAMBIX HW3MEPEHHM aHAJIOTOBBIM |
U (POBBIM TPUOOPOM.

JlaGopaTopHbie padoThbI M ONBITHI

Omnpenenenne 1eHb! AeIEHUS Kbl U3MEPUTENILHOTO pudopa.

N3mepenne paccTosTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Omnpenenenue pasmMepoB MaJIbIX TEIN.

N3mepenue temmepaTypbl NPpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa M JAaT4HKa
TEMIIEPATYPBI.

IIpoBeneHne nccieoBaHus 1O IIPOBEPKE T'MIIOTE3bI: NAIBHOCTH IOJIETA IIAPHKA,

IIYMCHHOI0 ropu3oHTaJIbHO, TCM 6OJ'II>HI€, yeM OOJIbIIIe BHICOTA ITyCKa.

Paszgea 2. IlepBoHavyajibHbIE CBeIeHHSI 0 CTPOCHHH BellecTBa

CtpoeHue BelecTBa: aTOMbI U MOJICKYJIbI, UX pa3Mepbl. OMBITHI, T0Ka3bIBAIOIINE
JTMCKPETHOE CTPOEHME BeliecTBa. JIBMkeHue 4dacTull BeiiecTBa. CBsI3b CKOPOCTH
JIBW)KEHUS 4YacTUI[ ¢ TemmepaTypoil. bpoyHoBckoe nBwxenue, auddysus.
B3aumonelicTBie 4yacTUIl BEIIECTBA: MPUTSIKEHUE W OTTAJIKUBAHUE. ATrperaTHbIC
COCTOSIHMS BEIIIECTBA: CTPOCHHUE Ta30B, KUJAKOCTEH U TBEPIBIX (KPUCTATIIUNYECKUX )

Tea. B3aumMocBs3b MCIKIAY CBOMCTBAMH BCHICCTB B PA3HBIX aI'PpCTaTHBIX COCTOAHHAX
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U UX aTOMHO-MOJICKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIbI.

JdemoHcTpanumn

HaGmonenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaGmtonenue siBneHUi, OOBSCHSAIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YacTHII BEIlIECTBA.

JlaGopaTopHbie padoThI M ONBITHI

OrneHka quaMeTpa aroMa METOJIOM PSIOB (C UCToyIb30BaHUEeM (doTorpaduit).
OnpIThI IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

OTBITHI 1O O6Hapy}K€HI/IIO JICfICTBI/ISI CHUJI MOJICKYJIAIPHOI'O IPUTSAKCHUA.

Pa3nen 3. /IBu:keHue U B3anMo/ieiicTBHeE TeJl

Mexannueckoe aBuxeHue. PaBHOMepHOE U HEpaBHOMEPHOE ABUkKeHUE. CKOPOCTh.
CpenHssi CKOpOCTh NPU HEPABHOMEPHOM JBWXEHUHU. Pacdy€T myTH U BpEeMEHH
NBIWKEHHS. SIBIIEHHME WHEpPUMU. 3aKOH HWHepuuu. B3aumoneicTBue Ten Kak
IpUYMHA U3MEHEHHSI CKOPOCTH JIBHKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIIE
o0néMa BemiecTBa. Cuia Kak XapakTepucThka B3aumojeicTBus Ten. Cuiia
yIOpyroctd u 3akoH ['yka. M3MepeHune Cuiibl ¢ TOMOIIBIO AUHAMOMeETpa. fBiieHuE
TATOTEHUSI U cuwia TsokecTd. Cuia TSKECTH Ha ApYrux IulaHerax. Bec Tena.
HeBecomocTts.  CnokeHHME  CWJ,  HaNpaBJIEHHBIX 1O  OJHOW  MIPSIMOM.
PaBnopneiicTByromast cui. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHHUE IOKOS.
TpeHue B Ipupoae U TEXHUKE.

JdemoncTpanuun

HaGmronenrne MexaHWM4eCKOTo JBHKEHUS Tea.

N3mepenne ckopoCcTH NPSMOJIUHENHOTO ABHKECHUS.

HaGmtonenue siBjeHUsI HTHEPIIUU.

HaGmtonenne n3MeHeHus: CKOPOCTH MIPU B3aUMOJICHCTBUM TEll.

CpaBHeHME MacC TTO B3aUMOJIEMCTBHIO TEJL.



CnoxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSMOM.

JlaGopaTopHbie padoThI M ONBITHI

OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapvKa B JKUJIKOCTH, MOJIEIN
ANIEKTPUUYECKOTO aBTOMOOWIIS M TakK Jiajee).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHUs OpycKa WU IapHuKa M0 HAKIOHHOM
MJI0CKOCTH.

Onpenenenue MWIOTHOCTH TBEPOTO Tea.

OMNBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (AedopManuu) mpy>KUHbI
OT MPUJIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tella

1 XapaKTepa COMMPUKACAIOINTUXCS HOBerHOCTeﬁ.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

HNasnenune. CrocoObl yMeHbBIIEHHUS M yBeJIWYeHUs JaBlieHus. [laBnenue rasa.
3aBUCUMOCTh JaBJICHHsS Tra3za OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMH W razamu. 3akoH llackang. ITHeBmaTmueckue
MAaIIHbL. 3aBUCHUMOCTb JABJICHHS XKUIKOCTH OT TiIyOuHBL. [HapocraTmdeckuit
napanokc. CooOmatomuecs cocybl. ['uapaBnuueckue MexaHu3Mbl. ATMmocdepa
3emiiu u armocepHoe naBiueHue. [IpUUMHBI CyIIECTBOBAaHUS BO3AYIITHOM
obonoukn 3emnu. OnbiTr Toppuuennu. M3mepenue atMmochepHOro mgaBieHHS.
3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl
Uil M3MepeHust atMochepHoro naBieHus. JlelicTBHe JKHAKOCTM W Traza Ha
MOTPYKEHHOE B HUX TeNno. BrlTankupBaromas (apxuMmMenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. Boznyxonnasanue.

JdemoncTpanuun

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

CooOmarorecs: cocyasl. [ napaBandeckuii mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO AaBICHUS.
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3aBUCHUMOCTh BBITAJKUBAIONICH CHIIBI OT O0BEMA MOTPYKEHHOM YacTh Tena U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOW KU IKOCTH.

YcinoBue I1U1aBaHUA TEJ: IUIABAHUE WIIA TIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

JlaGopaTopHbie padoThI M ONBITHI

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTb YaCTH TeJa.

Ornpenenenue BBITAIKABAIOLIEH CHIIbI, JEUCTBYIOUIEH Ha TEJO, NMOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIbI, JCHCTBYIOIIEHM HaA TEIO B
KHUJIKOCTH, OT MACCHI TeJIa.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOLIECH CUIIbI, IEUCTBYIONICH
Ha TENO B XHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B >KUIKOCTh YacTU Tella U OT
IJIOTHOCTH YKUJIKOCTH.

KonctpyupoBanue apeoMmerpa WIM KOHCTPYUPOBAHUE JIOAKU U ONIPEAECICHUE €€

rPy30II0IbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. JDHeprus

Mexannueckass pabora. MomHocTh. [IpocThie MexaHW3MBI: pbIdar, OJIOK,
HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecusi pblyara. [IpuMeneHue mnpasuia
paBHOBecHs pblyara K OJoky. «3omotoe mpaBmwio» MmexaHuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTeie MexXaHU3MBI B OBITY U TEXHHUKE. MexaHH4ecKasi SHEeprusl.
Kunernueckas wu mnoreHumaneHass dHeprus. [IpeBpamenune oaHOro BuUIA
MEXaHUYECKOU SHEPTrUU B IPYyroi. 3aKOH COXpPAHEHHUS SHEPTUU B MEXAHUKE.
JdemoncTpanuun

[Iprmepsl IPOCTBIX MEXAHU3MOB.

JlabopaTtopHbie padOThI M ONBITHI

Onpenenenue pabOThl CHIIBI TPEHHS MNPU PABHOMEPHOM JBWKEHHHM Tella IO

TOPU30HTAIIBHON ITOBEPXHOCTH.



HccenenoBanue yciioBUM paBHOBECUS pblyara.
N3mepenune KII/ HaKIIOHHOM IIJIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUS MEXaHUYECKOU SHEPTHUH.

8 KVIACC

Pa3znen 6. TenioBble sIBJIEHUSA

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pasmepbl aTOMOB U MOJEKYJ. ONBITHI, MOATBEPKIAAIOINIME OCHOBHBIC
MOJIOKEHUSI MOJICKYJISIPHO=KUHETUUYECKON Teopuu. Mojienn TBEPAOTro, KUJIKOTO U
razoo0pa3HOro COCTOSHWM BemiecTBa. Kpucrammmueckue u amopdHbie Tena.
OOBsiCHEHHE CBOWCTB ra3oB, JKHJIKOCTEH W TBEPIBIX TET HA OCHOBE IOJIOKEHHIM
MOJIEKYJIIPHO=KHUHETHYECKON Teopuu. CMauuBaHUE U KaNWJUISIPHBIC SIBIICHUSI.
TenmoBoe pacmmpenue U cxarue. Temmneparypa. CBsA3p TeMmmepaTypbl €O
CKOPOCTBIO TEIUIOBOTO JBIDKCHHS 4YacTuil. BHyTpeHHsass »Heprus. CrocoObl
W3MEHEHUs BHYTPEHHEW SHEPTHU: TeIuIolepeiadya U coBepileHne padoThl. Buisl
TEIUIONepelaun: TEIJIOMPOBOJHOCTh, KOHBEKIUA, wu3nydeHue. KonudecTBo
TEIJIOTHL. YelbHasg TEIUIOEMKOCTh BEIleCTBA. 1€IIO0OOMEH H  TEIIOBOE
paBHOBecue. YpaBHEHHE TEIJIOBOTo OanaHca. IlmaBneHue u  OTBepJeBaHHE
KPUCTAJUTMISCKUX BEIIECTB. YJIeJbHAs TeIUIoTa ruiaBieHus. [lapooOpa3oBanue u
koHneHcanus. HMcmapenwe. Kumenwe. VYaenpHas Temiota mnapooOpa3oBaHMs.
3aBUCHMOCTh TEMIIEpaTypbl KUIIEHHUS OT aTMOC(HEpPHOIo JaBJICHHSA. BlakHOCTH
BO3/yXa. DHEPrus TOIUTMBA. YJenabHas Teruiota cropaHus. [IpuHIuIBl padoThI
ternoBeix JaBurarenein KIIJ[ TemnoBoro papurarens. TemaoBble ABUTaTEId M
3aIIuTa OKpYXKaroIeld cpeabl. 3aKOH COXPAaHEHHUS M TPEBPAICHUS SHEPrUU B
TEIUIOBBIX MPOIIECCAX.

JdemoncTpanuun

Hab6mronerrne O6poyHOBCKOTO JIBHIKCHHUS.

Habnronenue nuddysum.

HabnroneHnue siBneHuit cMauyMBaHUs U KaMMJUISIPHBIX SIBICHUI.

HaGntonenue TemioBoro paciumpeHust Tel.
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N3menenune naBineHuss rasa 0Opud M3MEHEHMHM O00BbEMAa U HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunaer reronepenaym.

OxnaxaeHue Npu COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiiieHHH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHME TEINTIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaOnronenue KuneHus.

HaGtoeHre mocTosHCTBA TEMITEPATyPhl MPU TIABJICHHH.

Mopenu TeninoBbIX ABUTATEICH.

JlaGopaTopHbie padoThI M ONBITHI

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKCHHUS.

OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnpIThl O HAOJIOIEHUIO TEIJIOBOTO PACUIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TEN.

Omnpenenenue gaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro o0béma u
HarpeBaHUs WA OXJIAKICHHUS.

IIpoBepka TruIOTE3Bl JUHEWHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.

HaGmronenne n3aMeHeHnsi BHYTPEHHEW dHEPryu Tea B pe3yJbTaTe TeIIonepeadun
¥ pabOThI BHEIITHUX CHIL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MpPHU CMENIMBAHMM XOJOJHOW M Topsiyeit
BO/IBI.

OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIJIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Omnpenenenue yneabHOW TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca NCIapeHus.

OrnpeneneHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3JyXa.

OHpeI[CJ'ICHI/IC y,[[@J'IbHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.
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Pazgen 7. Jinekrpuyeckrue ¥ MATHUTHbBIE SIBJICHUS

OnekTpu3anus Tea. JlBa poja  AIEeKTpUYECKUX 3apAnoB. BiaummoneiictBue
3apsbKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apsDKEHHBIX TEd OT BEJIWYMHBI 3apAJIOB M PACCTOSHHUS MEXAY TeJIaMu).
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYNEpHO3UIMA JJIEKTPUUYECKUX ToJied (Ha KadecTBEHHOM YypoBHe). Hocwurtenu
AIEKTPUYECKUX 3apsiI0B. DJIEMEHTAPHBIN JIeKTpUUecKkuid 3apsia. CTpoeHue aToma.
[IpoBOJHMKM H [MDJIEKTPUKU. 3aKOH COXPAaHEHMUS OJJIEKTPUUECKOrO 3apsja.
DJIEKTPUUYECKUU TOK. Y CIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOTO ToKa. IcTOUuHMKH
MOCTOSTHHOTO TOKa. JISHCTBUSI AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XWMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUN TOK B KUIKOCTSIX M razax. DJCKTPUYECKas IeIb.
Cuna Toka. OnekTpuueckoe HampsbkeHue. CONpOTHUBICHHE  IPOBOHHUKA.
VYnenpHOE compoTHBIEHME BenlecTBa. 3akoH Oma [ yyacTka — LEIu.
[locnenoBaTenbHOE W TMapajuleIbHOE COEJUHEHUE MPOBOAHMKOB. PabGota
MOIIIHOCTh 3JIEKTPUUECKOTO ToKa. 3akoH J[koyns—JleHna. Dnekrpuueckue nenu u
NOTPEOUTENM  DIIEKTpUUECKoW »dHepruu B  ObiTy. KopoTkoe 3aMbIkaHHe.
[TocTosiHHbIE MarHuThl. B3auMoJecTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe
rmojie. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OmbIT
Opcrena. MarauTHoe 1oJie 3JIEKTPUIECKOro Toka. [I[puMeHeHue 31eKTpOMarHuToB
B TEexHUKe. JleHcTBME MArHMTHOIO TIOJISI HA TIPOBOJHUK C  TOKOM.
DneKTpoJaBUraTelb MOCTOSIHHOTO ToKa. lcmonib3oBaHHe »3iEKTpoABUTATENEH B
TEXHUYECKUX yCcTpoWcTBax u Ha TpaHcnopre. Omnbitel Dapanes. SBieHue
anexkTpoMarHuTHol uHAykiuu. llpaBuno Jlenua. Dnekrporeneparop. CrocoObl
MOJIYYEHHUS DJIJIEKTPUUYECKOM SHEPruu. OIEKTPOCTAHIIMM Ha BO300OHOBISIEMBIX
WCTOYHHUKAX SHEPTHMU.

JdemoncTpanuun

DJIeKTpU3aus Tedl.

JIBa poma DBIEKTPUYECKUX 3apsiAOB M  B3aMMOACHCTBUE 3apSHKCHHBIX —TElL

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
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DIIEKTPOCTATUYECKAS] MHTYKIHA.

3aKOH COXpaHEHUS IICKTPUUECKUX 3apsIIO0B.

[TpoBOHUKH U AUPIEKTPUKH.

MoenupoBaHuE CUIIOBBIX JIMHUM IEKTPUYECKOTO TOJIS.

HMcTouyHMKY TTIOCTOSIHHOT'O TOKA.

JIeHcTBUSA 3IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUM TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl TOKka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.

PeoctaT u MarazuH conpoTUBICHUM.

BzanMopeiicTBre ITOCTOSTHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTHU pa3CICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe€ I10JI€ TOKa.

DJIEKTPOMArHumr.

JlericTBME MAarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM.

DJIeKTPOABUTATEIIH TIOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIIUH.

OnbiTel Papajies. 3aBUCUMOCTh HAIMPABICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHUU
€ro BO3HUKHOBECHHUSI.

DJIEKTpOTreHEPATOP MOCTOSHHOTO TOKA.

JlabopaTopHblie pad0OThI M ONBITHI

OnpITH 110 HAOJIOACHUIO JICKTPU3AIMN TE€JT MHAYKIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue neiCTBUS SJIEKTPUYECKOTO OIS HA MPOBOJIHUKU U TUAJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.
HN3mepeHne u peryaupoBaHUE CHIIbI TOKA.

N3Mmepenne u perynmpoBaHue HANPSKEHHUS.



13

HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKA, MAYLIETO 4Yepe3 PEe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHMS HA PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb JJIEKTPUYECKOIO CONPOTUBIIEHUS
IIPOBOJTHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOr0 CEYEHUS U MaTEpHAIIA.
IIpoBepka mpaBuia CI0KEHUS HANPSHKEHUN NPU MOCIEA0BATEIHOM COECIMHEHUU
JBYX PE3UCTOPOB.

IIpoBepka npaBuia JJig CHIIbI TOKA MPYU MapajuIeIbHOM COEITMHEHUHU PE3UCTOPOB.
Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
Onpenenenne MOUTHOCTH JJIEKTPUUYECKOTO TOKA, BBIJEISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HWIYIIETO YEpe3 JAMIIOYKY, OT
HaIpsKEHUs Ha HEH.

Omnpenenenue KII/I narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOIO MOJsl MOCTOSHHBIX MAarHUTOB IpPU HX OOBEIUHEHUH U
paseIeHuH.

HccnenoBanue NeHCTBUS 2JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTH CHJIBI B3aUMOJCHCTBUS KaTyIIKH C
TOKOM M MAarHMWTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKAa B KaTYyLIKE.

N3yuyenue neiicTBUS MarHUTHOTO I10JIS1 HA TIPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u nuzyuenue paboTsl 3JIEKTPOIBUTATEIS.

N3mepenne KII1/] anekTpoaBuraTeabHON yCTaHOBKH.

OnBITHI 10 UCCIIEAOBAHUIO SBJICHHS AIEKTPOMAarHUTHOW MHAYKIIMH: UCCIIET0BAHNE

W3MEHECHUHN 3HAUCHUS U HaIlpaBJICHHUA MHAYKOHMOHHOI'O TOKaA.

9 KJIACC

Pasznen 8. Mexanuueckue siBJeHUs

Mexanudyeckoe  BuxkeHue. MarepuanbHas — Touka. Cuctema  OTCUETa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPSAMOJMHEHHOE
nBuxkeHue. HepaBHOMepHOE NpsiMOSMHENHHOE aBUWKeHUE. CpeHsis 1 MTHOBEHHAs

CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBHKEHHH. YCKopeHue. PaBHOycKOpeHHOe
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npsiMosinHerHoe aBrmxkeHue. CBodoaHoe naaenue. Oneitel ["anunes. PaBHomepHoe
JIBUKEHUE IO OKpY>KHOCTH. Ilepuon u yactora oOpamienus. JIuneliHas u yriosas
ckopoctu. LlenTpoctpemurensHoe yckopenue. Ilepseiii 3akoH Herorona. Bropoi
3akoH Hptorona. Tperuii 3akoH Hptotona. Ilpunnun cynepnosuuuu cui. Cuiia
ynpyroctd. 3akoH I'yka. Cuna TpeHUs: CHJIa TPEHUS CKOJIbKEHUS, CUJla TPEHUS
MOKOsI, Apyrue BuAbl TpeHud. CHila TSHKECTH U 3aKOH BCEMHUPHOIO TITOTCHUA.
VYckopenune cBoOoaHoro mnanenus. JBwxenue mnaHeT Bokpyr Connima. Ilepsas
KOCMHUECKasi CKopocTb. HeBecoMocTh M meperpy3ku. PaBHoBecue mMaTepHaibHOM
Touku. AOCOMIOTHO TBEpAOE Teyno. PaBHOBecwe TBEPAOTO Tela C 3aKPEryIEHHON
ocbto BpamieHusa. MomeHnt cuibl. Llentp Tsxkectn. Mmnynbse tena. M3meHenue
uMmnyJibca. UMnynbc cuibl. 3aKOH COXpaHEHMS] UMITyJIbca. PEakTUBHOE JBHIKEHUE.
Mexanundeckasi pabota U MOIIHOCTh. PaboTa CHII TSKECTH, YNPYTrOCTH, TPEHHUS.
Csi3p SHeprum u paboThl. [loTeHIManbHAs DSHEPrus Teja, IOJHATOTO Hal
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETHYECKOM IHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
JHEPIUHU.

JdeMoHCcTpamuun

HaGmronenne MexaHU4YeCKOTro IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA.
CpaBHeHUE MMyTEW U TPAEKTOPUIN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHS.

HccnenoBanne npu3HakOB PaBHOYCKOPEHHOI'O JBUKECHUSI.

HaGmronenne nBKeHHsI Tella MO0 OKPY>KHOCTH.

HaGmronenne MeXaHWYECKUX SBICHUN, TMPOUCXOASIINX B CHCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
KaOuHeTa (HU3UKH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChl TeJla U JIEUCTBYIONIEH HA HETO CHJIBI.
HaGntoneHue paBeHCTBa CUIT IPU B3aUMOJICHCTBUU TE.

N3MeHnenune Beca Tena npu yCKOPEHHOM JBHKCHUMU.

[Tepenaya ummynbca npu B3aUMOJIEHUCTBUU TEIL.
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[IpeoOpazoBaHus PHEPTUU MPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMMyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COMIOTHO YIIPYTOM B3aUMOICHCTBUM.

HaGmtoeHre peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.

CoxpaHeHrne MEXaHUYeCKOW SHEepPruuM NpH JBWKEHUU Teja ToJa JeHCTBUEM
PY>KUHBL.

JlaGopaTopHbie padoThI M ONBITHI

KonctpyupoBanue TpakTta Jjisl pa3roHa U JajdbHEHIIIEro paBHOMEPHOI'O JBHXKCHHUS
IIapUKa WU TEICHKKHU.

OmnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa WU JBWKCHUSI IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

OrnpenenieHue YCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM JBH)KCHHUH IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NIPU PaBHOYCKOPEHHOM JIBHKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAU TMPU PABHOYCKOPEHHOM JBMIKEHHWU 0€3 HaudaabHOMU
CKOPOCTH IYyTH OTHOCATCS KakK psSAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKU BPEMEHH OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbBI HOPMAJIBHOTO
JABIICHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHS MNPU PABHOMEPHOM JBUKEHHHM Tella IO
TOPU30HTAIIBHOM MTOBEPXHOCTH.

Omnpenenenue padOTbl CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a C HCIOJIb30BAHHUEM
HETOBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yueHne 3akoHAa COXpaHEHUS SHEPTHUU.

Paznen 9. Mexanndyeckue KoJ1e0aHUA M BOJHBI
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KonebarenvsHoe nBmkeHue. (OCHOBHBbIE XapaKTEPUCTUKHU KOJIeOaHUMU: TMEpUO,
4acToTa, aMILITyaa. MaTtemMaTudecKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruM  MNpU  KoJeOaTelbHOM  JBWJKEHUMU.  3aTyXarolue  KoJjeOaHus.
Boinyxnennble konebanus. Pe3onanc. Mexanudeckue BoiHbL.  CBOMCTBa
MexaHu4eckux BodH. [IpojonbHblE M MONEpedHble BOJHBL. JlJIMHA BOJIHBI H
CKOpOCTb €€ paclnpocTpaHeHus. MeXaHWYeCKue BOJHBI B TBEPAOM TEIeE,
celicMUYecKre BOJHBL. 3BYK. | pOMKOCTB 3ByKa U BbIcOTa TOHAa. OTpakeHHe 3ByKa.
WudpasByk 1 yabTpa3BYyK.

JdemoHcTpanuu

HaGmonenne konebaHuit T Mo AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGmronenre BhIHYKICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).

HabmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

JlaGopaTopHbie padoThbI M ONBITHI

Omnpenenenre 4acToThl U EpUoJa KojieOaHU MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U eproa KojieOaHUi NPY>KUHHOTO MasATHUKA.
HccnenoBanue 3aBUCUMOCTH MepHoa KoyieOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccrnenoBanue 3aBUCMMOCTH TEpUOJa KOJEOAHUH TNPYKUHHOTO MAasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NEpUOAa KoieOaHui rpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIHME 3aBHUCHUMOCTh IepHoAa KoJIeOaHWH NPYKUHHOTO
MasTHHUKA OT Macchl rpy3a 1 )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO ITaICHMUS.

Paznen 10. DinekTpoMarHuTHOE 1M0JIe M DJIEKTPOMATHUTHBIE BOJHbI
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DJIEKTPOMAarHuTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AIEKTPOMArHuTHbIX BOJH. [llkanma »nexkTpomMarHUTHBIX BOJH. Mcnone3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U. DJIEKTPOMArHUTHAs MPUPOJA CBETA.
CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdemoHcTpanuun

CBoOIICTBa JIEKTPOMArHUTHHIX BOJIH. BOJIHOBBIE CBOICTBA CBETA.

JlaGopaTopHbie padoThI M ONBITHI

N3yyeHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeseoHa.

Paznen 11. CBeToBbI€e IBJICHUS

JIlyueBas mopnenb cBera. Mcrounuku cpeta. [IpsiMonuHeiiHOe pacnpocTpaHEHue
ceeta. 3atMenusi ConHua u Jlynel. Otpaxkenue cpeta. [lmockoe 3epkano. 3aKoH
oTpaxkeHus cBeta. lIpenomsieHue cBeTta. 3akoH mpesoMiieHUs cBeta. [lomHoe
BHYTpPEHHEE OTpa)K€HHUE CBeTa. VICIONb30BaHUE MMOTHOTO BHYTPEHHETO OTPAKEHUS
B ONTHYECKHUX cBeTtoBojax. JImH3a. Xoxa nydeil B nmH3e. Onruueckas cucrema
dotoamnmapara, MHKpPOCKONAa M Tejeckoma. [J7la3 Kak omnThyYeckas cHcTema.
brnuzopykocth U nanbHO30pKOCTh. Pasznoxenue Oemoro cBeta B crekTp. OMbBITHI
Herorona. CroxkeHue crekTpalbHbIX LBETOB. Jlucnepcus cBera.

JdeMoHCcTpamuun

[IpssMonuHEHOE pacIpPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox nydeit B coOuparouie JInH3e.

XO0JI Tyder B pacCEUBAIOIIECH JIMH3E.

[Tonyuenne n300pa>keHUI C TOMOILBIO JIUH3.

[Tpunuun neiictBus gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.

Paznoxxenue 6e10ro cBeTa B CHEKTP.
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[Tonmyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

JlaGopaTopHbie padoThI M ONBITHI

HccenenoBanne 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO JIyda OT YIJIa MaJcHUS.
N3yuyeHue xapakTepucTUK U300pakeHus peIMeTa B IMJIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCMMOCTH yIJla MPEJIOMIIEHUS] CBETOBOTO Jiyda OT YIJia MaJCHHUS
Ha TPAHUIIE «BO3ILYX—CTEKIIO».

[Tonyyenue nzo0paxeHuil ¢ TOMOLIBI0 COOMPAOIIEH JTUH3HI.

Onpenenenne (POKYCHOrO pacCTOSTHUSI U ONTUYECKON CHUJIbI COOMpArouie JUH3bI.
OnbITHI IO Pa3I0KEHHIO OEJIOT0 CBETa B CIIEKTP.

OmnBITE IO BOCIIPHUATUIO IIBETA IMMPCAMCETOB IIPHU UX Ha6JHOJIeHI/II/I 4cpe3 OBCTOBLIC

(GUIBTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJI€HHS

Onbitel  Pesepdopna w mianetapHass monaenb atoma. Mogens aroma bopa.
Ucnyckanue u mnorjomieHre cBeta atoMoM. KBaHThl. JIMHeWdaThie CHEKTPHI.
PannoaktuBHOCTh. Anbda, O0eta- U raMma-u3nydeHus. CTpoeHHe aTOMHOTO spa.
Hyxnonnass mozenb atromHoro simpa. M3ortomel. PaguroakThBHBIE NpPEBpAICHHUS.
Ilepuon momypacrana aTOMHBIX siAep. SlaepHble peakiyu. 3aKOHBI COXPaHECHUS
3apsI0BOIO U MAaCCOBOI'O YHCEJ. DHEPrusi CBA3M aTOMHBIX siiep. CBs3b MacChl U
sHepruu. Peakuuu cunrte3a u aenenus sjaep. Mictounnku sHepruv CosHia v 3BE31.
Snepnas »Hepreruka. JIeWCTBUS pAaAMOAKTUBHBIX HW3JYYEHUH Ha IKHUBBIC
OpTraHU3MBlI.

JemoHcTpanuun

Cnexktpsl u3nydyeHUss W noriouieHus. CHekTpbl pa3iaudHbiX ra3oB. CHekTp
Bojiopoaa. HaGmronenue TpekoB B Kamepe Buiabcona. Paborta cuérumka
MOHU3UPYIOMIMX H3JIydeHH. Peructpamnus uzaydeHus NPUPOJHBIX MHUHEPAIOB M
MPOJTYKTOB.

JlabopaTtopHbie padOThI M ONBITHI

HaGntoneHre CruionHbIX U IMHENYAThIX CIIEKTPOB U3TYUYCHHUS.
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HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIBI IO TOPMO3HOMY ITyTH (IO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHTEIBLHO-00001IA0 1M MOYJIb

[ToBTOpUTENHEHO-0000AIOMI MOYJIb MpPEJHA3HAYEH IS CHUCTEMAaTU3aluu |
000011IeHHs] TPEIMETHOTO COACPKAHUS U OMbITA JACSITEIbHOCTH, TPUOOPETEHHOTO
Opy M3YYEHUHM BCEro Kypca (pu3uku, a Takke il MOJTOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMeHY Mo (u3uke Jisi 00ydaromuxcs, BbIOPABIIUX JTOT
y4eOHBIN npeaMer.

[Ipy wW3yyeHUM [aHHOTO MOIYJSI PEANU3YIOTCS M CHUCTEMATU3UPYIOTCS BUIBI
JESTENHHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBACTCS JTOCTH)KEHHE MPEIMETHBIX U
METanpelMETHbIX  IUJIAHUPYEMBbIX  Pe3yJbTaToB  OOydeHus, QpopMUpyercs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTbD:

OCBOEHUE HAYUYHBIX METOJOB HCCIEIOBAaHUS SBJICHUN MPUPOABI M TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBACHATH (PU3MYECKUE SBIICHUSA, MIPUMEHSS MOJTYYCHHBIE
3HaHUS, peuIaTh 33/1a4d, B TOM YUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.
[IpuHUMNIMANBHO AEATEIbHOCTHBIA XapakTep NAHHOTO pa3/ielia pealn3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIHECS BBIMOIHIIOT 3a/1aHMs, B KOTOPBIX UM IpeajiaraeTcs:
Ha OCHOBE IMOJYyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUYECKUE
SIBJIEHUS B OKPYKAIOLIEH PUPOJIE U TOBCEIHEBHOM )KU3HMU;

WCIIOJIb30BaTh HAy4YHBIE METOJIbI HMCCIIENOBaHUS (PU3NYECKHUX SIBICHUW, B TOM
YuUCIie AJI1 NPOBEPKHU THIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBHI HamOOJEe BaXXHBIX JTOCTHKCHUH COBPEMEHHBIX
TE€XHOJIOTMH, HapUMeEp, MTPAKTUYECKOT0 MCIOIb30BaHUSl PA3IMUYHbIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS! BCEX M3BECTHBIX BUJIOB

SHEPTHH.

3. HJIaHI/IpyeMbIe peE3yJbTaTbl OCBOCHUA yqeﬁﬂoro npeamerTa.
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N3yuyenue (u3MKH Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHHUs HANpaBICHO Ha
JOCTH)KCHHUE JMYHOCTHBIX, METANpEeIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

B pesynbrate mszyueHus (U3MKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Y
oOyyaroierocss 0ynyT copMUpOBaHbBI CIEAYIONIME JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NpOsIBICHWE HMHTEpeca K HCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
¢uznueckoi Hayku; IIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHUSIM POCCHUUCKHUX
y4€HBIX (DU3UKOB,;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYXIIEHHM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JIOCTHKEHUN
(bu3MKU; 0OCO3HAHNE BAYKHOCTU MOPAJTBHO-ITUUYECKUX MPUHIIUIIOB B IEATEILHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

BOCTIIPUATHE JCTETHUYECKUX KauyecTB (U3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHMUSL:

OCO3HAaHUE LIEHHOCTH (DU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI PA3BUTHS TEXHOJOTHH, BAXKHEWILIEW COCTABIISIOIIEN KYJIbTYpPHI;
pa3BUTHE HAy4YHOW JIFOOO3HATEIIBHOCTH, MHTEpEca K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbS M IMOIHOHAJIBHOTO 0J1ATONOJTY Y HSI:
OCO3HAHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBWJ O€30MACHOIO TOBEIECHHUS Ha
TpaHCIOPTE, Ha J0porax, C JJIEKTPUYECKHUM U TEIJIOBBIM OOOpPYJOBaHUEM B

AOMaAlIHUX YCJIOBHAX;
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c(hOopMUPOBAHHOCTh HaBbIKa pe(ieKCUU, MPU3HAHUE CBOETO MpaBa HA OIIMOKY U
TAKOI'0 e MpaBa y APyroro YeJOBeKa;

6) Tpy10BOr0 BOCIIMTAHMS

aKTUBHOE Y4YacTHE B PEIICHWH TPAKTHYECKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIC U (U3HUECKHUX 3HAHHIA,

UHTEPEC K MPAKTHYCCKOMY U3YUYCHUIO TPOQECCUi, CBA3aHHBIX C (PUBNKON;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

OpHEHTAIUs HAa PUMEHEHUE QU3MYCCKUX 3HAHUU IS pEIICHUS 3a71ad B 00J1acTH
OKpYXaroleld cpeipl, IUIAHUPOBAHMS ITOCTYIKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

OCO3HAHHE TJIOOATBHOTO XapakTepa OJKOJOTUYECKHX TpoldjieM U MmyTed uX
pEIICHHS;

8) amanTanMum K U3MEHSOIIMMCH YCJOBHSAM CONHUAJIBHOH W NPHUPOIHOMH
cpeabl:

NOTPEOHOCTh BO B3aMMOJCHCTBUU IPHU BBHINOJHEHUU HCCIEAOBAHUN M MPOEKTOB
¢du3nuecKkoi HaNPaBIECHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHX;
MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO JesATEIbHOCTD;
nOTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIEe (HOPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE NEePUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHW B 00IacTH
buzuky;

TUTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUM;
CTpEeMJICHHNE aHAIM3UPOBATH W BBIABIATH B3aUMOCBSI3M TMPHUPOIBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (HU3HUECKUX 3HAHUMN;

OIICHKAa CBOWX JIEUCTBUIA C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEy, BOZMOKHBIX

rI100aTbHBIX HOCHCHCTBHﬁ.

METAIIPEAMETHBIE PE3YJIbTATbDI
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B pesynbpTaTe OocBOeHHS MpoTrpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus y oOyuawmierocs OyayT chOpMUpPOBaHbI MeETanpeaMETHbIC
PE3yNIbTAThI, BKIFOYAIOIINE ITO3HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4YCOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jiornyeckue 1eMCTBUA:

BBISIBJISTh M XapaKTEPU30BaTh CYIIECTBCHHBIC INMPU3HAKKM OOBEKTOB (SIBJICHUIA);
YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KJIACCH(PUKAIMKA, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pacCMaTpHBAcMbIX (akTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIIUXCS K (DH3UYCCKUM SIBIICHHSIM;

BBISIBJISTH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U MPH M3YYCHUU (PU3NYCCKHUX SBJICHUN W
IIPOIIECCOB, JIeJIaTh BBIBOJIBI C MCIOJB30BAHUEM JICIYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3HMUYECKUX BEITUUYNH;
CaMOCTOSITEJILHO BBIOMpPATh CIIOCOO pemieHus ydeOHOW (u3nuecko 3agadyu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHS, BHIOOpP Hanbosiee MOIXOJSIIETO C
y4€TOM CaMOCTOSITEIILHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarTebCKue 1eMCTBUS:

UCITOJIB30BaTh BOIPOCH! KaK UCCIICIOBATEIIbCKUY HHCTPYMEHT ITO3HAHNS,
MPOBOJUTh TO CaMOCTOSATEIBHO COCTABICHHOMY TUIAHY ONBIT, HECIOXKHBIH
(bU3UIECKUIA SKCIIEPUMEHT, HEOOJIBIIOE HCCleI0BaHNE (PU3NISCKOTO SBJICHNUS,
OIICHMBATh HA NMPUMEHHUMOCTb M JIOCTOBEPHOCTH WH(MOPMAINIO, TOJYYCHHYIO B
XOJI€ UCCIICIOBAHMUS WU DKCIIEPUMEHTA;

CaMOCTOATETLHO (OPMYNIHpPOBaTH OOOOIICHWS ¥ BBIBOJALI IO pPE3yJbTaTaMm
MPOBEIEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaNbHEWINEEe pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TAaK)K€ BBIIBUTATh TPEIIMONOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTaX.

Pabora ¢ ungopmaumeii:
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MPUMEHSATh Pa3IMYHbIE METObl, HHCTPYMEHTBI U 3aIIPOCHI MPU MOKUCKE U OTOOpE
uH(pOpMaIMM WIM JaHHBIX C Y4YETOM NPENJIOKEHHOM ydeOHOU (hU3MUecKoil
3a/layy; aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
pPa3IUYHbBIX BUAOB U (OPM MPENCTABICHHUS,

CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATH pellaeMble 33/1a4l HECJIOKHBIMU CXEMaMU, IMarpaMmmMaMu, HHON
rpaduKoi U UX KOMOMHAITUSIMH.

KommyHuKaTHBHBIE YHUBepcalbHbIE yUeOHbIe 1eificTBHUS:

B Xo7e 00CyXJeHUs yuyeOHOro Marepuasna, pe3yiabTaToB JaOOpaTOpPHBIX PadoT U
IPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOil TeMbl U BBICKA3bIBATh
UJed, HalleJICHHbIE Ha peIleHUE 3aJlayd U MOoJJep)kKaHue OaroxenareabHOCTH
OOIICHUS,

COIOCTAaBJISITh CBOM CYXKJEHUS C CYXKICHMSIMH JPYIMX YYaCTHHUKOB JHaiora,
OoOHapy’>KHUBaTh PA3NMUUE U CXOACTBO MO3UIMH; BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPENCTABISATh PE3YNbTAaThl BBIMOJHEHHOTO (U3MUYECKOrO0 OIBITA
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

NOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYAIbHON
paboOTHI MPH PEIICHUU KOHKPETHOUN (HU3UIECKON MPOOIIeMBI;

NPUHUMATH €I COBMECTHOM NEATETbHOCTH, OPraHU30BHIBATH JEUCTBHUS MO €€
JOCTH)KEHUIO:  paclpeliesiTh pojid, OOCYXKIaThb MPOLECCHl M PE3yNbTaTh
COBMECTHOM pabOoTHI, 000011aTh MHCHHS HECKOJIBKUX JTFOJICH;

BBINOJIHITH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMHU YiI€HAMU KOMaH/bI,
OLICHWBAaTh KayeCcTBO CBOETO BKJIaJa B OOMMHA NOPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIILHO c(opMyITUPOBAHHBIM y4aCTHUKAMU B3aUMOJICHCTBUS.
PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuzanus:

BBISIBJISITh MPOOJEMBbI B JKM3HEHHBIX M YYEOHBIX CUTyalusaX, TpeOYIOIMX IS

peleHus: PU3NIeCKuX 3HaHUM;



24

OPUEHTHPOBATHCS B PA3TUYHBIX MOJX0AaX MPUHATUS PEHICHUN (MHAUBUIYaTbHOE,
MIPUHSATUE PELICHUSI B TPYIIIE, MPUHITUE PEIICHUN TPYIIIoN);

CaMOCTOSITEJILHO COCTaBIIAThH AJTOPUTM pelIeHHs (PU3UUecKo 3ajaud WM IlaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeajiaraeMble BApUaHThI PEIICHU;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlMU U MpeJjiaraTh IiaH €€ u3MEHEHNUs;
OOBSICHSITh TIPUYMHBI JOCTUKEHUS (HEJOCTHXKEHUS) PE3YJIbTATOB JESITEIHHOCTH,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh (B TOM UYHCIE B XOJ BBITIOJHCHUS
(U3UYECKOT0 HCCIICIOBAaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHUBIIUXCS CUTYAIIMH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa IIEJId U YCJIOBUSM. CTaBUTH ce0s Ha MECTO
JIPYroro 4ejoBeKa B XOJie CIOpa WM JUCKYCCHU Ha HAyYHYIO T€MY, NTOHMMATh
MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOro;

Npu3HaBaTh CBOE MPABO HA OMIMOKY MpU peuieHuu (HU3MYECKUX 3a7ad WA B
YTBEPKJCHUSAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBO JAPYroro.

B ¢denepanbHBIX M pervoHa’IbHBIX MPOIEAYpaxX OIEHKH KadecTBa 0Opa3oBaHUS
UCTIONIb3yeTCA  MepedyeHb  (KoaudukaTtop) MpoOBEpSAEMbIX TpeOoBaHUN K
METaNnpeMETHbIM  pe3yJbTaTaM  OCBOEHHSI  OCHOBHOM  0Opa3oBaTelbHOMN

MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHus.

[lepeyens (koaudukaTop) NpoBEPSIEMbIX
TpeOOBaHUM K METAIPEAMETHBIM pe3yJIbTaTaM OCBOEHUSI OCHOBHOM

00pa3oBaTeIbHOM TPOrpaMMBl OCHOBHOT'O OOIIEro 00pa30BaHMS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM pe3yibTaTaM

MIPOBEPSIEMOI0 | OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO
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TpeOoBaHuUs

o01iero oOpazoBaHus

1

ITo3naBaTenbHbIe Y'Y /]

1.1

ba3oBrle nornueckue neicTBUS

111

BbIsABIATE U XapaKTCpUu30BaTh CYIICCTBCHHBIC ITPU3HAKU 00BEKTOB

(stBJICHUI)

1.1.2

YcranaBinuBaTh CYHICCTBCHHBIﬁ MMPpU3HAK KJ'IaCCI/I(I)I/IKaL[I/II/I,
OCHOBAaHUA OJIA O606H.[CHI/I$[ " CPAaBHCHU:, KPUTCPUU ITPOBOAUMOT O

aHaJin3a

1.1.3

C yd4eToM MpeioKeHHON 3aJayu BBISBISTH 3aKOHOMEPHOCTU U
NPOTUBOPEUUsT B  paccMaTpuBaeMblx  (akrax, JaHHBIX U
HaOIIONCHUSIX;
npeayiaraTb KpPUTEPUU U1 BBISBICHUS 3aKOHOMEPHOCTEW U
MIPOTUBOPEUHI;
BBISBJIATh AehUIUT WHOOpPMAIUHU, JAHHBIX, HEOOXOIUMBIX IS

PCUICHUA IMOCTaBJICHHOM 3aJadyu

1.1.4

BriaBisaTh IMPUYINHHO-CJIICACTBCHHLBIC CBA3M IIpH  HU3YUYCHUH

SIBIICHUW U TIPOLIECCOB

1.15

JlenaTb BBIBOJBI C UCITOJIb30BAHUEM JEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUCHUN 110 aHaJIOTUH, (POPMYIUPOBATH

THUITIOTC3bI O B3aNMOCBA34AX

1.1.6

CaMoCTOSTeNbHO BBIOMPATh CHOCOO pelieHus Y4eOHOW 3amauun
(cpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOMPATh Hanboee

HOI[XOI[HHII/Iﬁ C YYCTOM CaMOCTOATCIbHO BBIACICHHBIX KpI/ITepI/IeB)

1.2

ba3oBrle nccienoBaTenbCKUe IENCTBUSA

1.2.1

HpOBOI[I/ITB IO CaMOCTOATCIIbBHO COCTAaBJICHHOMY IINIaHY OIIBIT,
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HECJIOKHBIM  DKCIIEPUMEHT, HEOOJIBIIOE  HMCCIEAOBAHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH OOBEKTa H3yYEHHs, NPUUYHMHHO-

CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM

1.2.2

OueHuBaTh Ha NPUMEHUMOCTb M JOCTOBEPHOCTh WH(MOpPMAIHIO,

MOJIYYEHHYIO B XOJI€ UCCIE0BaHUS (SKCTIEPUMEHTA)

1.2.3

CamocTtosTenbHo (QopMyaupoBaTh 00O0OIIEHHS W BBIBOABI 10
pe3ynbTaTaM MPOBEACHHOIO HAOMIOACHUS, OIbITa, UCCIEAOBAHMS,
BIAJIETh MHCTPYMEHTAMHU OIIEHKH JIOCTOBEPHOCTU TOJYUYEHHBIX

BBIBOJOB U 000O0IIEHUI

1.2.4

HpOFHOBPIpOBaTB BO3MO>XKXHO€ HaHBHCﬁmee Pa3BUTUC IIPOLICCCOB,
COOBITHH M HX IIOCJICACTBHUA B AHAJIOTMYHBIX HWJIHM CXOIAHBIX
CUTyalluAX, BBIIBUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX

YCIIOBHAX U KOHTCKCTAX

1.2.5

Hcnons30BaTh BOMPOCH KaK HCCIIEIOBATENIbCKHIA WHCTPYMEHT
TIO3HAHHS,

dbopMynupoBaTh  BONPOCHL, (UKCUPYIOIIUE pa3pblB  MEXIY
pealbHBIM W JKEJIAaTeIbHBIM COCTOSHUEM CHTYyallud, OOBEKTa,
CaMOCTOSITEITFHO YCTaHABIMBATh UCKOMOE U JaHHOE;

dbopMuUpOBaTH TUIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXICHHUHN U

CY)K,HeHI/Iﬁ APYTux, apryMCHTHUPOBATH CBOIO ITO3HUI[NIO, MHCHUC

1.3

PaGota ¢ undopmarueit

1.3.1

[IprMeHATh pa3IMYHBIE METOJbI, MHCTPYMEHTHI W 3alpoOChl MpPH
noucke W ordope MH(OpMalMK WIM AAHHBIX W3 HCTOYHUKOB C

Y4ETOM MPEITIOKEHHON yueOHOM 3a/1aul U 3aJJaHHBIX KPUTEPHUEB

1.3.2

Boi0Ouparts, AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151

UHTEpPIPETUPOBATh HH(OpPMALMIO pPa3IMUYHBIX BUIOB U GoOpM
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IpE/ICTABICHUS;
HAaXOAUTh  CXOAHbIE  apryMeHThl  (IMOATBEpXKAAIOIIME WU
OMPOBEPramIIne OJHY U Ty XK€ HJEI0, BEPCUIO) B Pa3IUUYHBIX

UH(OPMALIMOHHBIX HCTOYHUKAX

1.3.3

CamMocTosTeNNbHO BBIOUPATh ONTUMAJIBHYIO (DOpMY MpeACTaBICHUS
uH(GOpPMAIMK U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMU

CXeMaMu, JuarpaMMamMu, WHOU Fpa(bHKOﬁ Hn UXx KOM6I/IHaI_[I/I$IMI/I

1.3.4

OL[CHI/IBaTB HaACXKHOCTDb I/IH(i)OpMaI_II/II/I 10 KPUTCPUAM,
MPpCaJIOKCHHBIM Ieaarort4y€CKumM pa6OTHI/IKOM 50041

c(hopMyJIMPOBAHHBIM CAMOCTOSITEIIHHO

1.35

3(1)(1)€KTI/IBHO 34alIOMHUHATHL U CUCTCMATU3UPOBATH I/IH(l)OpMaIII/IIO

Kommynukatusabie YV /]

2.1

OO0urenune

2.1.1

Bripaxkatb ce0s (CBOIO TOUKY 3pEHHSA) B YCTHBIX M NMHUCHMEHHBIX

TCKCTax

2.1.2

B xome nauamora u (WiIM) JUCKYCCHMU 3aJlaBaTh BOIPOCHI 10
CYIIIECTBY OOCYK/1aéMOM TeMbl U BBICKA3bIBATh WU, HAIlCJICHHBIC
Ha peEIICHWE 3aJadyd W To/JIepXKaHue OJarokeaaTeaIbHOCTH
OOIICHUS;

COIOCTABJISITh CBOM CYXKJICHHS C CYXKJICHUSMHU JAPYTUX YUYaCTHUKOB

Jyanora, 0OHapyKMBaTh Pa3IMuUe U CXOJICTBO MO3UIIUM

2.1.3

[TyObnuyHO TpencTaBisATh PE3YyIAbTAaThl BBIMOJHEHHOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);
CaMOCTOSITEIbHO BBIOUPATh (hOPMAT BHICTYIUIEHUS C YYETOM 3a7a4

Npe3CHTall U 0CcOOEHHOCTEM AyaIUuTOPHUH U B COOTBCTCTBUHU C HUM
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COCTAaBJATb YCTHBIC W IIMCBMCHHBLIC TCKCTbI C HCIIOJIB30BAHHUCM

HUITIOCTPATUBHBIX MAaTCPUAJIOB

2.1.4

Bocnpunumats 1 popmMynupoBaTh CyKIAEHUS, BbIPAXKaTh SMOLIUU B
COOTBETCTBHH C LIETSIMU U YCIIOBUAMHU OOIICHMUS;

pacno3HaBaTh HeBepOallbHbIE CpEACTBAa OOLIEHUS, IMOHUMATh
3HAQYEHUE  COLMAJIbHBIX 3HAKOB, 3HAaTb M  PacIlO3HABAaTh
NOPEANOChUTKH KOH(GIMKTHBIX CUTYallMid U CMsT4aTh KOH(IUKTHI,
BECTHU IIEPETOBOPBHIL;

NOHUMAaTh HAMEpPEHHs] JPYIUX, IMPOSBIATh  YBaXKUTEIBHOE
OTHOIIEHHWE K CcoOecCeHUKY U B  KOpPpEeKTHOM  (opme

bopMyITUpPOBATH CBOM BO3PAKEHUS

2.2

CoBmMecTHas ACATCIIBHOCTD

2.2.1

I[ToHumMath W HCHOJIB30BaTh MPEUMYIIECTBA KOMAHAHOU W
WHJUBUIYaTbHONH PabOThl IIPHU PEIICHUH KOHKPETHON IPOOJIEMBI,
000CHOBBIBaTh HEOOXOJIUMOCTh IMPUMEHEHHUS TPYIIOBHIX (hopMm
B3aMMOJICVCTBUA NIPU PEIICHUH TTOCTABICHHOW 3a/1a4H;

NpUHUMATh 1I€Jlb COBMECTHOM JIESATEIbHOCTH, KOJUICKTUBHO
CTPOUTH JACHUCTBUA MO €€ JOCTHKEHUIO: pacHpeiesiarTh poJ,
JIOTOBApUBATLCSA, OOCYXIaTh IMPOIECC M PE3yIbTAaT COBMECTHOMU
paboTHI;

yMeTh 0000IIaTh MHEHHS HECKOJbKUX YEJIOBEK, IIPOSBISTH
TOTOBHOCTh PYKOBOJIUTb, BHITIOJIHATh MOPYUYCHHUS, TTIOTUUHSITHCS,
IJIAHUPOBATh OPraHM3allMI0 COBMECTHOM pabOThI, OIMpPEACIATh
CBOIO pOJib (C y4YETOM TIPEANOYTCHUH W BO3MOXKHOCTEM BCeX
YYaCTHUKOB B3aWMOJICHCTBHS), pacHpeiensiaTh 3adadyd MEXIy
YJeHaMH KOMaHbl, Y4aCTBOBAaTh B TPYIMOBBIX (popmax padOTHI
(oOcyxaeHusi, 0OMEH MHEHHH, "MO3TOBbIE IITYPMbI" U UHBIE);

BBITIOJIHATH CBOIO 4YacCTb pa60TbI, JOCTUIaTh Ka4C€CTBCHHOI'O
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pe3ynpTara I0 CBOEMY HANPABJIECHHUIDO U KOOPAMHUPOBATH CBOU
JNEUCTBUSA C APYTUMHU WICHAMU KOMAaH/IbL;

OIICHUMBAaTh KaueCTBO CBOETO BKJIaJa B OOUIMHA MNPOAYKT IO
KPUTEPHUSIM, CAMOCTOSITEIbHO C(POPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMMOJICVCTBUSA; CPABHUBATH PE3YJbTAaThl C UCXOJHOMN 3aJaueH U
BKJIAJlT KaXJOrO 4iI€Ha KOMAaHAbl B JOCTHKECHHUE pE3YJbTaTOB,
pasznenaTh chepy OTBETCTBEHHOCTH M TMPOSIBIATH TOTOBHOCTH K

IPEAOCTABICHUIO OTYETA NIEPE TPYyIIION

Perynarususie YV /|

3.1

Camoopranuzanus

3.1.1

BoeisBasTe mpoOieMbl 11 pelieHus B JKU3HCHHBIX M YYCOHBIX
CUTYaIUIX;

CaMOCTOSATEILHO COCTaBISITh AJITOPUTM pELIeHUs 3a/1auu (WK ero
4acTh), BBIOMpaTh CHOCOO pEIIeHHs Y4eOHOW 3ajaud C Y4eTOM
UMEIOIUXCSI  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,

apryMEHTHUPOBATh MpeJIaraéMble BAPUAHTHI PEILICHUN

3.1.2

OpueHTHPOBATBLCA B PA3JIMYHBIX TOJXO0JAX MPUHATUS PEIICHUN
(MHIUMBUIyaIbHOE, TPUHATHE pEIICHUS B TPYIIeE, PUHITHE
peUIeHU TPYIIOoN );

COCTaBJATh IUJIaH JEHUCTBUM (IUIaH pealu3aldd HaMEYEeHHOTO
aNropuTMa pEeUIeHus ), KOPPEKTUPOBATh MPEITIOKEHHBIN aIrOPUTM
C YYETOM TOJTyUYEHHUSI HOBBIX 3HAHUHN 00 N3y4aeMOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE

3.2

CaMOKOHTPOJIb

3.21

Bmagets  cmocobamMu  CaMOKOHTPOJIA, CaMOMOTHBAIlMU U

pedaekcun
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3.2.2 BHOCHTh KOppPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, WU3MEHMBIIMXCS  CHUTYalllMii, YCTaHOBJIEHHBIX
OImK1OOK, BO3HUKIINX TPYAHOCTEH

3.2.3 JlaBaThb aJqeKBaTHYIO OIIEHKY CHUTyallUM W MOpeajiarath IUIaH €€
U3MEHEHUS,
YUHUTHIBATh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh TIpU pelIeHHH Yy4eOHOW 3ajaud, aJanTUpOBaTh
pelIeHre K MEHSIOMUMCS 00CTOSITENIbCTBAM;
OOBSICHSITh TIPUYUHBI JOCTKEHUS (HEIOCTIIKEHHS) PE3yJIbTaTOB
NEeATeNIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MIPOU3OIICAIICH CUTYaIINH;
OILICHMBATh COOTBETCTBHE pe3yJibTaTa LIeJId U YCIOBUSIM

3.3 OMOLMOHAIBHBIA UHTEIUIEKT

3.3.1 Paznuuath, Ha3pIBaTh W yNPaBIsATb COOCTBEHHBIMU 3MOLUSIMHU U
AMOIUSAMU JAPYTHX;
BBISIBJISITh U aHAIM3UPOBATH MPUIUHBI SMOILIUI;
CTaBUTH ceOs HAa MECTO JPYroro 4ejoBeKa, MOHUMATh MOTHUBBI U
HaMEpeHUs APYToro;
PETYIHPOBATH CIIOCOO BBHIPAKECHHS IMOIIUANA

3.4 [TpunsiTue cedst u npyrux

34.1 OCO3HaHHO OTHOCUTBCSI K JIpYTOMY YEJIOBEKY, €ro MHEHUIO;

IpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKO€ K€ MpaBo APYroro;
NPUHUMATH Ce0sl U APYTUX, HE OCYXKAas;
OTKPBITOCTh ce0€ U APYTHM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT
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INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pPE3yJAbTaThl OCBOEHUS OCHOBHOM OOpa30BaTEIbHOM MpPOrpamMMbI
OCHOBHOTO 001iero ooOpas3oBaHusi ¢ ydeTroM oOuiux tpeOoBanuii Cranpapra u
cnenu(UKN U3yd4aeMblX YUEOHBIX MPEJAMETOB JOJKHBI 00€CIEeYUBaTh YCIEIIHOE
oOydeHure Ha CIIeyIoIeM YPOBHE 00111er0 00pa3oBaHusl.

[lo yuebnomy npenmery "dusuka':

1) ¢opmupoBanue npeaCTaBICHUN O 3aKOHOMEPHOW CBSI3M M TMO3HABAEMOCTH
ABJICHUNA TTPUPOABI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpasyroen
posin GU3HMKYU IJIs1 Pa3BUTUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH;
HAyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yYEeHHs] OCHOB CTPOCHHS MATEpPHUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

2) ¢gopMupoBaHUE TMEPBOHAYAIBHBIX MPEACTABICHUNA O (DU3UUECKON CYIIHOCTH
SBJICHUN TPUPOJIBI (MEXaHUUECKHX, TEIIJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX),
BUJaX MaTepuu (BEHIECTBO U I0JI€), JIBIXKEHHHM KaK CIoco0e CYIIECTBOBAHUSA
MaTEPHUH; YCBOEHHUE OCHOBHBIX UJIEH MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHUS O
CTPOEHUHU BEIIECTBA, DJEMEHTOB JJEKTPOJAMHAMHKMA M KBAaHTOBOM (pU3MKH;
OBJIaJICHUE TTOHATUITHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKU;

3) mpuoOpeTeHre onbITa MPUMEHEHUS HayYHBIX METOJOB MO3HAHUS, HAOIIOICHUS
buznueckux SBICHUN, TNPOBEJCHUS OIBITOB, MPOCTHIX OSKCHEPUMEHTAIBHBIX
UCCJIEIOBAaHUHN, MPSMBIX U KOCBEHHBIX H3MEPEHUI C UCIIOIH30BAHUEM aHAIOTOBBIX
U TUGPOBBIX  HU3MEPHUTEIBHBIX  MPUOOPOB; TIOHUMAaHHWE  HEW30€KHOCTH
MOTPEIIHOCTEN JTFOOBIX U3MEPEHHUIA;

4) monnManne (U3NUYECKHUX OCHOB WM TPUHIIMIIOB JEUCTBHsS (pabOThl) MAlIUH |
MEXaHHU3MOB, CPEACTB TMEPEABIKEHUS U  CBSI3M, OBITOBBIX  MPHOOPOB,
IIPOMBIIUIEHHBIX TEXHOJIOTMYECKUX IPOLIECCOB, BIMSIHHUS HX HA OKPY>KAIOIIYIO
Cpely; OCO3HaHHWE BO3MOXKHBIX IPUYMH TEXHOIEHHBIX M JKOJOTMYECKUX
KatacTpod;

5) oco3HaHHe HEOOXOIMMOCTH NMPUMEHEHHs JOCTHKEHUU (PU3MKU M TEXHOJOTUU
IUISl pallMOHAIBHOTO MPUPOIONIOJIB30BAHUS;

6) OBJIaJicHWE OCHOBaMH 0€30MacCHOr0 HCMOJIb30BaHUS E€CTECTBEHHBIX U
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HCKYCCTBEHHBIX JJIEKTPUYECKUX W MArHUTHBIX II0JIEM, 3JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX MOHU3UPYIOLIUX U3IYYCHUU BO
n30eKaHUEe HX BPEIHOTO BO3JICUCTBUS HA OKPYXKAIOIIYIO CpeAy M OpraHu3M
YeJI0BEKa;

7) pa3BUTHE yMEHHs IUIAHUPOBATH B TOBCEIHEBHOM >XWU3HU CBOM JEUCTBUS C
NPUMEHEHUEM TIOJYYEHHBIX 3HAHUKA 3aKOHOB MEXAHUKH, JJICKTPOAWHAMUKH,
TEPMOJMHAMUKH U TEIJIOBBIX SBJICHUH C 1IETBI0 COCPEKEHUSI 3/I0POBBS;

8) ¢dopmupoBaHuWE TPEJACTABICHHI O HEPAIMOHAIBHOM  HCIOJb30BAaHUM
IPUPOJHBIX PECYPCOB M DHEPrUM, 3arps3HCHUM OKPYXKAKOLIEH Cpeabl Kak
CJICJICTBHE HECOBEPILICHCTBA MAILIMH YU MEXaHU3MOB.

K xoHuy o0yuyenusi B 7 kjiacce npeaMeTHble pe3ybTaThl HA 02a30BOM yYPOBHe
JAOJIZKHBI OTPAKATH CPOPMHUPOBAHHOCTD Y 00yHAKOIIUXCH YMEHMA:
UCIIOJIK30BaTh TOHATUS: (HU3WUYECKUEe U XUMHUYECKHE SBJICHHS, HaOJIOJICHHE,
HKCIIEPUMEHT, MOJIeNb, THUIIOTe3a, EAUHUIBI (U3HUYECKUX BEIUYHH, aToM,
MOJIeKyJia, arperaTHble COCTOSTHUSI BellecTBa (TBEPAOE, JKUIKOE, razoo0pasHoe),
MEXaHUYECKOE JABWKEHHE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOIMHENHOE),
TPAeKTOpHs, paBHOACHUCTBYIOmIas cwi, naedopmanus (ympyras, IlacTHUeckas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuyarh sBneHus (quddy3us, TEIUIOBOE JBMIKEHUE YaCTHI[ BEIECTBa,
PaBHOMEPHOE JBH)KECHUE, HEPABHOMEPHOE JBMIKCHUE, UHEPLHs, B3aUMOJICHCTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallCHHUs, Iepeada
JaBiICHUS TBEPIBIMU TEllaMH, KUAKOCTSIMU W Ta3aMH, aTtMoc(hepHOe aBlICHUE,
IJIaBaHWE TeJ, NPEeBpallleHUuss MEXaHHMYECKOW OSHEpPruu) MO0 ONUCAHHUIO UX
XapakTepPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOUIMX JaHHOE
dusnueckoe sSBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (DU3NYECKUX SIBICHUN B OKpYXKaroIeM
MHUpE, B TOM 4YHClIe (PU3HYECKHE SBICHUS B TPUPOJE: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEKMBOM MPUPOJIE, TEUCTBUE CUIIBI TPEHHUS B
MPUPOJIe U TEXHUKE, BIMUSHUE aTMOCPEPHOTO [aBJICHUS Ha >KUBOW OpPraHU3M,

IIJ1aBaHHUC pBI6, pbldaru B TCJIC YCJIOBCKA, IIPH 3TOM IICPCBOAUTH IMPAKTHYCCKYIO
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3a/1a4y B y4e€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3UUECKUX
SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3MYECKUE SIBJICHUS, HCIOIb3YS
dbuzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, MYTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSKECTHU, BEC Tela, Cuja
TpeHus, AaBjieHuEe (TBEPAOrO Teja, KUIAKOCTH, rasza), BBITAJIKUBAIONIAs CHUJIA,
MexaHuueckass paboTa, MOIIHOCTh, TUIEUYO CHJIBI, MOMEHT CHWJIbI, KO3(PQhUIIHMEHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KHHETUUYECKas U MOTEHIIUAJIbHAS YHEPTHS), IPU
OMHUCAHUU TPABUJIHHO TPAKTOBATh (PU3UYECKHUI CMBICT UCIIOIB3YEMbIX BEJIUYUH,
uX O00O03HAYCHUS W CAUHUIBI (PUBHYECKUX BEJIMYMH, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMU BEIIMYUHAMHU, CTPOUTH
rpaduKi U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKHE SIBIICHUS W TPOIECCHI, MCIOJIb3Ys
npaBuja CJIOKEHHsS cuil (BAOJb OJHOW mpsimoil), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXHMeaa, MPaBUJIO paBHOBeCHS pblyara (0JI0Ka), «30J0TO€ MPABHIION
MEXaHUKH, 3aKOH COXPAaHECHHMS MEXAHUYECKOM DHHEPruM, IpU 3TOM JaBaTh
CIIOBECHYI0O (OPMYIHMPOBKY 3aKOHA U 3alHChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXKCHUE;

OOBSACHATh (PU3MUYECKHUE SBJICHUS, MPOIECCHl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3HU, CTPOUTH OOBICHEHHE U3 1—2 JIOTMYECKHX IIaroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7ayu B 1—2 AEHCTBUSI, WCMOJB3YSd 3aKOHBI U (OPMYIIBI,
CBA3bIBAOIINE (U3UUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
3aMMChIBATh KPATKOE YCIOBHE, TOJCTABIATh (PU3NUECKUE BEIUYHHBI B (DOPMYJITBI U
MIPOBOJIUTH PACUYETHI, HAXOUTh CIIPABOYHBIE JAHHbBIE, HEOOXOIUMbIE JJIS PEIICHUS
3a/1a4, OLEHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3NUECKON BEIIMUUHBIL;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3HUYECKUX

MCTOAOB, B OIIMCAHHWHN HCCICAOBAHHA BBIACIATL IMPOBEPACMOC IIPCAIIOIOKCHHUC
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(runote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysbTaT, HAXOAUTh
OLLIMOKH B XOJI€ ONBITA, IENaTh BHIBOJBI [10 €r0 Pe3yJIbTaTaM;

MPOBOJUTH OMNBITHI IO HAOMIOACHUIO (U3UYECKUX SBICHHNA WU (DU3HIECCKUX
CBOMCTB Ten: (opMyIHpoBaTh MpOBEPSEMbIE MPEANOJIOXKEHUs, CcOoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOrO0 OOOpYyJOBaHUs, 3alUChIBaTh XOJ OMNbITa H
(dbopMyIHUpPOBATH BHIBOIBI;

BBITMOJHSATH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIbI
U TEeMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOrOBBIX U IMGPOBBIX MPUOOPOB,
3aMMCchIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOrPEUTHOCTH
U3MEPEHU;

POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEJIMYMHBI OT JPYTroi
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH TyTH PAaBHOMEPHO
JBUXKYILErocsl Tejla OT BPEMEHU JIBW)KEHHUS Telld, CUJIbl TPEHUS CKOJBXKEHUS OT
Beca TeJa, KauecTBa 00padOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT TUIOLIAJM CONPUKOCHOBEHHUS TE€J, CUIbI YIPYTrOCTH OT YIJUHEHUS TPYKUHBI,
BBITAJIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIIYOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBH TIaBaHUS TeJl, YCIOBUM paBHOBECHS phluara u OJIOKOB,
y4acTBOBaTh B IUIAHHUPOBAHWU Y4YEOHOTO HCCIENOBaHUS, COOUpPATh YCTAHOBKY H
BBIMIONHATh ~ WM3MEPEHMsI, CIENys MPEeaIOKEeHHOMY IUIaHy, (DUKCHUPOBATH
pe3yabTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (PU3MYECKMX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0null U TpapuKoB, JAelaTh BBIBOJABI 10 pe3yJbTaTam
UCCIIEIOBaHMS;

MPOBOJNUTh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BENIUYUH (TUIOTHOCTH BELIECTBA
KHUJIKOCTH W TBEPAOrO TeNa, CUiIa TPEHHS CKOJBXKEHHs, JaBICHHUE BO3IyXa,
BBITAJIKMBAIOIIAsl CHWJIA, JEUCTBYIOIIas Ha TMOTPYKEHHOE B JKUAKOCTH TEIO,
KOXQOUIUMEHT  TOJE3HOTO  JIEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
OPEIJIOKEHHON  MHCTPYKIMU: TPU  BBIMOJTHEHHMM  HW3MEPEHHH  cobupaTh

OKCIICPUMCHTAJIBbHYIO YCTAHOBKY M BBIYHUCJIATH 3HAUYCHHC HCKOMOM BCJINYHNHBI,
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coON0aTh MpaBHila TEXHUKH OE€30MacHOCTH MpH padore ¢ JabopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIAIOIIMECs COCYIbl, OapomeTp, pblyar,
MOJABMKHBIN U HETIOJBUKHBIN OJI0K, HAKJIIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPHUHIUINBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPON HAa WX OMUCAHUS (B TOM YHUCIE: MOAMIMIHUKHN, YCTPOUCTBO
BOAONPOBOJA, TUAPABINYECKAN MPECC, MAHOMETP, BEICOTOMED, OPLIHEBOM HACOC,
apeoMeTp), UCTIOb3Ys 3HAHMS O CBOMCTBAX (PU3MUYECKHUX SABJIICHUNA U HEOOXOUMBIE
(dusnueckue 3aKOHbl U 3aKOHOMEPHOCTH;

IPUBOAUTL TpPUMEPHl (HaXOAUTh HWH(OpMAIMI0O O TpUMEpax) MNPaKTUIECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHOW JKMU3HU JJII OOCCIICUCHHS
06e30MacHOCTH TpH OOpallleHud ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karolen cpeae;

OCYHIECTBIISITH OTOOP MCTOYHUKOB MHGpOpMaiuu B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOUCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUA U TYyTEM
CpPaBHEHHS Pa3IUYHBIX MCTOYHUKOB BBIIEIATH MHPOPMAIMIO, KOTOpas SBISIETCS
IPOTUBOPECUUBOM HIIH MOKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BaTh TMPU  BBIMOJHEHWH YYEOHBIX 3aJlaHUid  HAYYHO-TIOMYJISPHYIO
TuTeparypy (pu3mdeckoro comepKaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerh mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MPeoOpa3oOBaHUS
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MHPOpMaK GU3HIECKOTO CONECPKAHUS, B TOM YUCIIE MyOITUIHO
JenaTh KpaTKUe COOOIIEHHS O pe3ylibTaTax MPOEKTOB WM  Y4eOHBIX
WCCIIEIOBAHUM, TPU S3TOM TIPAMOTHO MCIIOJIb30BaTh HW3YYCHHBIM IOHATUHHBINA
anmnapar Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHUE NMPE3EHTALIUEH;

IpU  BBINOJHEHUH YYEOHBIX TMPOEKTOB U  HCCIEIOBAHUI  pacrpeieisiTh

00s3aHHOCTH B rpymic B COOTBETCTBHHA C IMOCTABJIICHHBIMHU 3aJadaMM, CICIWUTH 3a
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BBIIIOJIHCHUEM IIJIaHA HCﬁCTBHﬁ, aICKBAaTHO OLICHUBATHb COOCTBEHHBIN BKJIad B
ACATCIBHOCTL TI'PYIIIIBI, BbICTPAUBATbL KOMMYHHKATHBHOC BBaHMOHeﬁCTBHe,

YUUTBIBasA MHCHUC OKPYKArOIIHX.

K xoHuy o0yuenusi B 8 kiiacce npeaMeTHble pe3yabTaThl HA 02a30BOM yYPOBHeE
AOJKHBI OTPAKATH CPOPMUPOBAHHOCTH Y 00YUAKOIIUXCS YMEHMIA:
UCIIOJIH30BaTh TMOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBHIKCHHE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKHE U amMop(HBIC
TeJa, HACHIIICHHBIH M HEHACHIIICHHBIM Tap, BIAXKHOCTh BO3/yXa, TEMIEparypa,
BHYTPEHHSISI DHEPTUsI, TETUIOBOM JBUTATENb, SJIEMEHTAPHBIN JIEKTPUUSCKUH 3apsij,
ANIEKTPUUYECKOE TI0JI€, TTPOBOJHUKUA U JUDJICKTPUKHU, TTOCTOSTHHBIM AJIEKTPUUYECKUN
TOK, MarHuTHOE TI0JIC;

pasnuyarh SIBICHUS (TEIJIOBOE PACUIMPEHHE U CXKaTUe, TeIlonepeaya, TemioBoe
paBHOBECHE, CMayWMBaHUE, KaNWUISpHbIC SIBICHHs, HCIAapeHHe, KOHJEHCAlHs,
IUTaBJICHUE, KpucTauin3auus (OTBepAeBaHUE), KWUIIEHHE, Terulonepeaaya
(TEeTIompPOBOHOCTb, KOHBEKIHS, U3ITy4eHue), AIEKTPU3AIUS TeN,
B3aMMO/JICHCTBUE 3apsI0B, NEHCTBUS IIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MAarHUTOB, JEHCTBME MAarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM,
AIEKTPOMArHUTHAasE WHAYKIUS) IO OMUCAHUIO WX XapaKTEepHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (DU3NYECKUX SIBICHUN B OKpYKaroIeM
MUpE, B TOM YUCIIe (PU3NYECKUE SIBICHUS B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKCHHE U
KaNWUIAPHBIE SBJICHUS B MPUPOJIEC, KPUCTAUIBI B Ipupoae, uznydenue ConHIa,
3aMep3aHue BOA0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
ANEKTPUYECKHE SIBIEHUS B atMocdepe, DJICKTPUYECTBO JKHUBBIX OpPTaHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoII0COB, PO MATHUTHOTO TOJIS JIJISl KU3HU Ha
3emiie, TOJISIPHOE CHUSIHUE, TNpPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH ) (DU3NYECKUX SBICHUM;
OMUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (U3MYECKUE SIBJICHUS, HCIOIb3YS

du3nyeckue BeIMYMHBI (TeMmIepaTrypa, BHYTPEHHSISI DHHEPrusi, KOJIHYECTBO
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TEIJIOThI, YyJAENIbHAs TEIMIOEMKOCTh BEIECTBA, YJelbHAs TEIUIOTa IUIABJICHUS,
yaelbHas TEeIIoTa MapooOpa3oBaHus, yJeJdbHAs TEIUIOoTa CrOpaHusl TOIUIUBA,
KOO(pPUIIMEHT TMOJE3HOr0 JCHCTBUSA TEIUIOBOW MAIllUHBI, OTHOCHUTEJIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKUHA 3apsii, CHUJla TOKa, DIJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTUBJICHUE MPOBOJHUKA, YJEILHOE CONMPOTUBIICHHUE BEIECTBA,
paboTa ¥ MOIIHOCTb OJJEKTPUYECKOTO TOKAa), MPU OIMUCAHUM MPABUIBLHO
TPakTOBaTh (DU3WYECKUI CMBICT HCIOJIb3YEMbIX BEJIUYMH, OOO3HAYCHUS U
eAUHUIBI (U3UYECKUX BEJIIMYMH, HAXOIAUTh (DOPMYIbI, CBSI3BIBAIONINE JTAaHHYIO
bU3UYECKYI0 BEIUYUHY C JAPYTMMHU BEJIMYMHAMU, CTPOUTH TpadUKd H3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYWH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SIBJICHUS W TPOIECCHI, UCIOIb3YsI
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTRBA,
IPUHITUIT CYNEPIIO3UIMK MoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa i1 yyacTka 1enu, 3akoH Jlxoynsa—JIenna, 3akoH coxpaHeHUs
SHEPTUH, TIPHU STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €T0
MaTEMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YUCIE M B KOHTEKCTE
CUTyalluid TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIBISATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKHUX IAroB C OMOPOi
Ha 1-2 W3YyYEeHHBIX CBOWCTBA (DM3UYECKUX SIBICHUU, (U3MUECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemiath pacu€THhIC 3amayd B 2—3 JCHCTBUS, MCIOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHaliM3a YCIOBUS 3a/lauu
3alUCHIBATh KPAaTKOE YCJIOBHUE, BBISBISATH HENOCTATOK JAHHBIX [JISl PEIICHUS
3alaud, BHIOMpPATh 3aKOHBI W (HOPMYJIBI, HEOOXOAUMBIE Mg €€ peleHus,
MIPOBOJIUTH PACU€Thl U CPAaBHUBATH MOJYUYEHHOE 3HAUeHUE (PU3NUYECKON BEITMUUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (PU3UUECKUX

MECTOOOB, HCIIOJIb3YyA OIIMCaHUC HCCJIICAOBAaHMSI, BBIACIIATDH IIPOBEPACMOC
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MPEINOI0KEHNE, OEHUBATh MPABUIBHOCTh MOPSAIKA MPOBEICHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIBI;

MPOBOJIUThH OMNBITHI O HAOMIOACHUIO (U3UYECKUX SIBICHUN MWW (U3UIECKUX
CBOMCTB Tei (KamWUISpHBIE SBJICHUS, 3aBUCHUMOCThH JaBJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTHM TIpollecCa OCTBIBAaHMSI M HarpeBaHUs MpHU
M3JIy4YEHUU OT IIBETa H3JIy4aromiei (MOIJIOoMAoIIeii) MOBEPXHOCTH, CKOPOCTh
UCMIAPEHUsI BOJBI OT TEMIIEPATYPhl KUAKOCTHU M IUIOWIAAH €€ MOBEPXHOCTH,
3JIEKTpU3aLUs TEJl U B3aUMOJICHCTBUE AIEKTPUUYECKUX 3apsAJI0B, B3aUMOACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YAJIM3AIMsl MATHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO MOJig HA MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTa,
CBOMCTBA 3JICKTPOJBUTATEINs IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
IPEATNONIOKEHUSI, COOMpPaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITA U (HOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHATh TMPSMBIE HM3MEPEHUS TEMIEPATyphl, OTHOCUTEJIBHON BIAXXHOCTHU
BO3J/lyXa, CHJIbI TOKA, HAIPSIKEHUS C UCIIOJh30BAaHHEM aHAJIOTOBBIX MPHUOOPOB H
JTATYMKOB (PU3UYECKUX BEIUYMH, CPAaBHUBATH PE3yJIbTAThl U3MEPEHHUH C YIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCHMOCTH OJHOM (DM3NUECKOM BEIMUMHBI OT JAPYTOM
C HCHOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUU  (3aBUCHUMOCTb  CONPOTHUBIICHUS
MPOBOJAHMKA OT €ro JJIMHBI, IUION[AAXd TOMEPEYHOTO CEYEHUS] U YJIeJIBbHOTO
COIPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA, WIYIIETO 4Yepe3 MPOBOJIHUK,
OT HANpsDKEHWsST HAa MPOBOJHUKE, HCCIEIOBAHHUE IIOCIEAOBATEILHOTO H
MapajijieIbHOTO  COCIMHEHWM TPOBOJHHUKOB): IUIAHUPOBATH HCCJICIOBAHUE,
coOMpaTh YCTAHOBKY M BBITIOJIHATH M3MEPEHUS, CIEAys IPEIIOKESHHOMY IUIaHY,
(UKCUPOBaTh PE3yNIbTATHI MOJYYCHHOW 3aBUCHMOCTH B BUE TaOJHIl U TPapUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICAOBAHNS;

MPOBOJINTh ~ KOCBEHHBIC  M3MEpPeHHUS  (PU3MUECKUX  BenuumH  (yAeibHas
TEeIUIOEMKOCTh BEIIIECTBA, COMPOTHBIICHHE IPOBOJHHKA, paboTa ¥ MOIIHOCTH
3JIEKTPUYECKOTO TOKA): MIAHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO

YCTaHOBKY, ClIeAysd MNPEIJIOKEHHONM WHCTPYKUMH, W BBIYUCIATH 3HAUYCHUE



39

BEJIMYUHBI; COOJIO/IaTh TMpaBWa TEXHUKH O€30MacHOCTH Tpu padboTre ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepHU30BaTh MPHUHIMINBI JCHCTBUSA HW3YYCHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOKMCTB C OMOPOH Ha MX OMUCAHUS (B TOM YHCIIC: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, IMMapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUMK DIICKTPUUCCKON
DHEPTUH, DJICKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTeIbHBIC AJICKTPOIPHUOOPHI
(IpUMepBI), IIEKTPUUYECKHUE MTPEAOXPAHUTEIN, JICKTPOMATrHHT, JJICKTPOIBUTATEITH
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHHWS O CBOMCTBaX (DM3MUECKUX SIBICHUU |
HE00X0IMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHHUUECKUE YCTPOMCTBA M M3MEPHUTEIIBHBIC TPHOOPHI 110
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KHJKOCTHBIH TEpMOMETp, TEpMOC,
NICUXPOMETpP, THUTPOMETp, JIBUTaTelb BHYTPEHHEI'O0 CrOpaHHs, SJIECKTPOCKOTI,
peocTar), COCTaBJIATh CXEMBI JJICKTPUYCCKHUX IIETeH C TOCICAOBATECIbHBIM U
napauieIbHBIM COSAMHEHUEM DJJIEMEHTOB, pa3ynyas YCIOBHbIE 0003HAYCHHUS
AJIEMEHTOB DJIEKTPUYECKUX IIETICH; IPUBOAUTH TPUMEPHI (HAXOIUTh HH()OPMAIIHUIO
0 TmpuMepax) TMPAKTHYECKOTO HWCIONb30BaHUS  (U3MUYECKUX 3HAHWH B
MOBCETHEBHOW JKM3HMU [JI1 oOOecledeHus OE30MacHOCTH TMpU OOpalieHuu C
npubopaMu HM  TEXHWYECKUMH  YCTPONCTBAMH, COXPAHCHHS 3IIOPOBBS |
COOJTFO/ICHUST HOPM DKOJIOTHIECKOTO IMTOBEACHUS B OKPYKaIOIICH cpejie;
OCYIIECTBIIATH MOUCK WHpOpMAIuu (U3NYECKOro cojaepxkanus B MHTepHETE, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MYyTEM CPAaBHEHHS JTOTOJHUTEIBHBIX MCTOYHUKOB
BBIICNIATh MHGOPMAIIMIO, KOTOpAas SBISETCS MPOTUBOPEUYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM; HCIIOJIb30BaTh IMPHU BBIMOTHEHUH YYE€OHBIX 3aJaHUN Hay4HO-
MOMYJSIPHYIO JIUTEPATypy (DU3UUIECKOTO COAEpKaHUS, CIPABOYHBIE MaTEpHAIIbI,
pecypcel cetu UWHTepHeT, BiajeTh NpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(DOPMAIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3naBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIIEHUs, 00001Iast
HHOOPMAITIO W3 HECKOJBKUX HMCTOYHUKOB (DH3UYECKOTO CONEpIKAHHS, B TOM

YHuCJIC HY6HI/I‘-IHO npcaACTaBIATL PC3YJIbTAThI HpO@KTHOﬁ 500041 HCCHCﬂOBaTCHBCKOﬁ
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NESITEIIbHOCTH, IIPU O3TOM T'PaMOTHO MCHOJIb30BaTh W3YYEHHBIM TMOHATUHMHBIN
amnmnapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3CHTAIIUEH;

MIPU BBINIOJHEHUHU YYE€OHBIX MPOEKTOB M HCCIEIOBaHUM (DU3NYECKUX TPOIIECCOB
pacrpenensTh OOS3aHHOCTU B TPyNIe B COOTBETCTBUM C TOCTaBICHHBIMU
3aJlayamMu, CJIEOWTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM U KOPPEKTUPOBATH €ErO,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaJ B JCSATEIHLHOCTh IPYIIIbI, BEICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJCWCTBUE, MPOSBISIA  TOTOBHOCTh  pa3peliaTh

KOH(IIUKTHI.

K xoHuy o0yuyenusi B 9 kiiacce npeaMeTHble pe3ybTaThl HA 02a30BOM yYPOBHe
AOJKHBI OTPAKATH CPOPMUPOBAHHOCTH Y 00YUAKOIIUXCS YMEHMIA:
UCIIOJIK30BaTh TOHSATHSA: CHUCTEMa OTCuéra, MaTepuaibHas TOYKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh ~ MEXaHUYeCKOTO  JBIWXKeHHs,  nedopmamms  (ympyras,
IUTACTUYECKasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
NEePerpy3Ku, IEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTU TBEPAOTO
TeJNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK H
yJIBTPA3BYK, 3JICKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M NalIbHO30PKOCTh, CIEKTPHI MCIYCKAHUSA W TOTJIOMICHUS, anbda,
0eTa- 1 raMMa-u3Ty4eHuUs, U30TOMbI, AEepHAs IHEPTeTHKA;

pa3inyath ABICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBWKEHHE, CBOOOJHOE TMAaJeHHE Tel,
PaBHOMEpPHOE JBUKEHHE II0 OKPYKHOCTH, B3aMMOJECHCTBHE TEJ, PEaKTUBHOE
JBUKEHHUE, KOJIeOaTETbHOE IBUKEHUE (3aTyXaloNIUe U BRIHYKICHHBIE KOJIeOaHus),
pE30HAaHC, BOJIHOBOE  JBWJKEHHE, OTpaXE€HUE  3ByKa, MPSAMOJUHEITHOEe
pacrpoCcTpaHeHUE, OTpaKEHUE U TMPETOMJIEHHWE CBETa, I[OJHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3jIoKeHHE OEJI0ro CBETa B CIEKTP U CIOKEHUE CIIEKTPAITBHBIX
LIBETOB, JUCIEPCUSl CBETa, €CTECTBEHHAsl PaJHUOAKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYATOro CHEKTpa M3JIYYEHUs) MO OMUCAHUIO MX XapaKTePHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IeCKOe SBJICHHUC,
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pacrmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (DU3NYCCKUX SIBICHUN B OKpYXKaroIeM
Mupe (B TOM umciie (U3MYECKHE SBICHUS B TPHUPOJE: NPUIUBHI M OTIUBHI,
nemkeHue ToiaHeT CONHEYHOH CHUCTEMBl, PEaKTHMBHOE JIBHDKCHHE JKHBBIX
OpPraHU3MOB, BOCTIPHUATHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHYCCKHE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TEJI, ONTUYCCKUE SABJICHUS B TIPUPOJIC, OMOIOTHIECKOE
JEHUCTBUE BHUAMMOTO, YyJIbBTPadUOJIETOBOIO UM PEHTICHOBCKOTO H3IIYYCHHH,
CCTCCTBCHHBIM pPaJMOAKTHBHBIA (OH, KOCMUYECKHUE Jy4d, PaTUOAKTHBHOC
U3JTyYCHUE TPHUPOIAHBIX MHUHEPAJIOB, JCHCTBHE PAJMOAKTUBHBIX H3IIYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISAT CYIIECTBCHHBIC CBOMCTBA (TPU3HAKH) (PU3NUCCKUX SBIICHUH;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA TEI W (DPHU3WYCCKUE SIBJICHHS, WCIOJB3YS
¢usnyeckre BEIWYUHBI (CPeAHSIS W MTHOBEHHAs CKOpPOCTh Tejla IpH
HEPABHOMEPHOM JBHIKCHUH, YCKOPEHHE, IepEeMEIICHUE, yTh, YIII0Bas CKOPOCTh,
CUJIa TPEHUS, CHJIa YIPYroCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO TaJIeHUS,
BEC TeJla, UMITYJbC TeJla, UMITYJbC CHIIbI, MEXaHW4YecKas padoTa U MOIIHOCTH,
NOTEHIMAIbHAS ~JHEPTUsl Tella, TOJHATOrO0 HaJ TIOBEPXHOCTHIO  3EMIIH,
NOTEHIMANIbHAS DHEPTHsl CXKATOW MPYXKUHBI, KHHETHYECKas SHEPrusi, IOJTHAsS
MeXaHW9ecKasi SHEePTHs, IEPUO U YacTOTa KOoJeOaHUM, JJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MMOKAa3aTelb IMPEIOMIICHUS CPENbl), MpU
OINMCAaHUU TIPABUIBHO TPAKTOBATHh (PH3UYECKHI CMBICI HCIOJIB3YEMBIX BEIMYHUH,
0o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3UYECKYIO BEJIMYHMHY C IPYTUMU BEJIMYHMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SBICHUS W TPOIECCHI, MUCIOJB3Ys
3aKOH COXPAaHECHHsS] JHEPTrUW, 3aKOH BCEMHPHOTO TATOTCHHS, TMPUHIIHI
CYNEpIIO3UIIMKA CHJI, TPUHIUAN OTHOCUTEIbHOCTH ['amunes, 3akoHsl HpioTOHA,
3aKOH COXpPAHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsAA0BOTO0 W MACCOBOTO YHCEN TMPH SIEPHBIX PEAKIUSAX, TIPH ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHhIBATH €r0 MaTEMaTHYECKOE

BBIPAYKCHUE;
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OOBSICHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOH
Ha 2-3 U3Y4YCHHBIX CBOWCTBA (U3UYECKUX SIBICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTh pacy€THbIE 3aJaud (OMUpAIOIIMEcss Ha CHUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKHUE BETUYNHBI: HA OCHOBE
aHaju3a YCJIOBUSA 3aJa4M 3alKChIBAaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTAIOIINE
WM U30BITOUHBIC JIaHHBIC, BBIOUPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC JIS
pelieHus, TMPOBOJAWTh Pacu€Thl M OIEHHBATh PEATHUCTUYHOCTH IMOJYYCHHOTO
3Ha4YCHUS (PU3NUYECKOU BEITMYUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIINTh MPH TOMOIIU (PU3HUIECKUX
METOJOB, HCIOJB3ysl OINMUCAHUE MCCJICJAOBAHUS, BBUICISITH IMPOBEPIEMOE
NPENOJNIOKEHUE, OIICHUBATh MPABWILHOCTh MOPSIIKA MPOBEACHUS MCCIIEI0BAHMUS,
JienaTh BBIBOJBI, HMHTEPIPETUPOBATH pPE3yJbTaThl HAOJIONEHUNH U  OIBITOB;
NPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH (HU3HUYECKUX
CBOICTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHHUs DHEPIuH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MajbIX KoJeOaHUH,
NpSIMOJIMHEHHOE PacIpoCTpaHEHUE CBETa, pa3joKeHue OeIoro CBeTa B CIEKTD,
M3YUYEHHUE CBOWMCTB M300pa)K€HUsA B IUIOCKOM 3€pKaJie U CBOWCTB HM300paKECHUS
mpeaMera B coOuparomied JuH3e, HaOMI0ACHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB HU3IYYEHHsSI): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHUs, OMUCHIBATH XOJ OIBITA U €T0 Pe3yIbTaThl, POPMYITHPOBATH
BBIBO/IbI;

MPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUM, ONpeenss cpeaHee
3HaUCHNE W3MEpAEeMON BeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPAOIICH JIMH3HI),
00OCHOBBIBaTH BBIOOp cmocoba u3MepeHus (U3MEpUTEIbHOro mpudopa);
MPOBOJUTh  HWCCIEJOBAHME  3aBUCUMOCTEM  (U3MYECKHX  BEIMYUH  C

UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHH IpHU
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PaBHOYCKOPEHHOM JIBMKEHUMM 0€3 HaudajJbHOM CKOpOCTH, IEpuoja KoJeOaHui
MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HHUs CBETa
OT yrjia NaJeHWs M yria MpeJoMJeHUs OT yria NaJeHMs): IJIaHUPOBAThH
UCCJIEeI0BAaHNUE, CaMOCTOSATEIBbHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTaThl
MOJIY4YEHHOU 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] M TpadUKOB,
JIeNaTh BBIBOJBI 10 Pe3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIUYUH (CPEAHSSI CKOPOCTh H
YCKOpEHHE Tejla MPU PABHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOIHOTrO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TPEeHHUs  CKOJIBKECHHS,
MexaHuueckass paboTa W  MOLIHOCTb, 4YacToTa M TMEpUoja  KoJeOaHHi
MaTEMaTUYECKOT0 U TPYKMHHOTO MAasITHUKOB, ONTHYECKas CHUjia coOuparomiei
JUH3bI,  PaJHOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOHUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIMOIHSATH U3MEPEHUS, CIEAys MPeI0KEHHOM
WHCTPYKLHH, BBIYUCIATH 3HAUYCHHE BEJIWYMHBI W aHAIM3UPOBATH IOJYyYECHHBIC
PE3YABTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coONoaTh TMpaBWiia TEXHUKH O€30MacHOCTH TMpH pabore ¢ JabopaTOpHBIM
00opy10BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (DU3UUECKUX MOJENCH: MaTepralibHas
TOUYKa, a0COJIIOTHO TBEPIIOE TENO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAsi MOJEIb aTOMHOTO SI1pa;
XapaKTepu30BaTh MPUHIMIBI JACUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOPOM Ha HMX OnucaHus (B TOM 4YHUCIE: CHUIAOMETP, IATYUKHU
IIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pPakKeTa, 3XOJOT, OYKH, IEpPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JO3MMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU U
HeoOXxoauMble PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbBIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelieHn y4eOHO-IIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl I NOCTPOCHUS

M300paxKeHUi B MIIOCKOM 3epKalie U COOMparolle JINH3E;
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MPUBOJIUTH MNPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEpPax) MPAKTHUECKOTO
UCTIONB30BaHUS (DM3MUECKUX 3HAHWW B TOBCEJHEBHOW JXU3HU ISl 0OECHeUeHUs
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKpyXalolel cpene; OCYUIECTBISITh MOUCK HMHPopMauuu  (HU3HUYECKOTO
conepkanusi B MHTepHeTe, caMOCTOATENbHO (HOPMYyIUpys MOMCKOBBIN 3ampoc,
HaxXOAUTh MYTH ONpEETIeHUs] JOCTOBEPHOCTH TNOJYYEHHOM HH(OpMaluU Ha
OCHOBE MMEIOIINUXCS 3HAHUH U TOTIOTHUTEIBHBIX HCTOYHUKOB;

UCTIOBh30BaTh TMPH BHITIOJHEHUH YYEOHBIX 3aJlaHuil  HAYYHO-TIOMYJSIPHYIO
TUTepaTypy (PU3MYEecKOro coaeprKaHusi, CIPaBOUYHbIE MaTepHalbl, PECYpPChbl CETU
WuaTepHeT, BmageTh npuéMaMu KOHCIICKTHPOBAHUS TEKCTa, NPEOOpa3OBaAHMUS
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBbIE€ IHCbMEHHBIE W YCTHBIE COOOIIECHUSI Ha OCHOBE
MHPOpPMAIMK U3 HECKOJBKMX MCTOYHUKOB (DU3UUECKOIO COAECpKaHUs, MyOIMUHO
IPECTABIATh PE3YyIbTaThl MPOEKTHOM WM HCCIEN0BATENbCKON JEATENIbHOCTH,
IpY 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUEHHBIN MOHATHUIHBIN anmapar u3y4yaeMoro
pa3gena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHWE IMIpe3eHTalMed ¢ Yy4EToM

0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.

B ¢denepanpHBIX M pervoHaIbHBIX MPOIEAYpaxX OIEHKHA KauyecTBa OOpa30BaHMS
UCIIONIb3yeTCsl  TepeueHb  (KoaupukaTop) pacmupenereHHbIX Mo  Kjaccam
MPOBEPSEMBIX TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00Opa30oBaTEIbHOM
MPOrpaMMbl OCHOBHOTO 00IIEero 0oO0pa30oBaHHWS W DJIEMEHTOB COJCPXKAHUS TI0

duznke.

[IpoBepsieMble peAMETHBIE PE3YIbTATHl OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIIETO

oOpazoBanus (7 Kiacc)
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Kon
MIPOBEPSIEMOTO

pe3ynbrara

[IpoBepsieMble NpPEOMETHBIE PE3YIbTATBl OCBOCHUS OCHOBHOU

00pa3zoBaTeILHOM TPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs

1.1

HCITIOJIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pas3iIndaThb ABJICHHUA IIO OIMMCAHWIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacno3HaBaTh MPOSBICHHE H3YYEHHBIX (U3MUECKUX SIBIICHUU B
OKpYXalollleM MHUpe, B TOM uHcle (QU3NUECKUE SIBICHHUS B
OpUpoJe, NpPH OSTOM NEPEBOAUTh NPAKTUUYECKYH 3a1ady B
yueOHYI0, BBIACNIATh CYIIECTBEHHbIE CBOMCTBAa (IPU3HAKHU)

bU3UYECKUX SABICHUN

1.4

ONMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tel U (U3MYECKUE SIBIICHUA,
UCTIONIBb3Yd (U3UYECKUE BEJIMYUHBI, MPHU OMHCAHUM TPABHIHHO
TPAKTOBaTh (PU3UUYECKUM CMBICI UCIOJIb3YEMbIX BEJIMYUH, HX
0o00O3HaueHUsT W €IUHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEITUYUHY C
IPYTUMH  BEJIMYMHAMHU,  CTPOUTh  TpadUKU  HU3YyUYEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (U3UYCCKHE SBICHHS U
MPOIECChl, MCIOIB3Yysl H3y4YEHHBIE 3aKOHBI, MPU HATOM JaBaTh
CIOBECHYIO  (OpPMYJIHPOBKY 3aKOHA H  3allMChIBaTh  €T0

MAaTCMATUYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PUBHUCCKHUE SBICHUS, MMPOIECCH U CBOMCTBA TEJ, B TOM
YUCJIE M B KOHTEKCTE CHUTyallud IPAKTHKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIATh NPUUYMHHO-CICACTBCHHBIE CBA3HU, CTPOUTH

oObsicHeHne W3 | - 2 JOTrMYecCKWX maroB ¢ omopoi Ha 1 - 2
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U3YYECHHBIX CBOMCTBA (PM3MUECKHUX SIBICHUN, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pelIaTth pacueTHble 3a1a4uu B | - 2 AelCTBUA, UCMOJIBb3YS 3aKOHBI U
dbopmynbl, cBs3bIBatoMe (U3UYECKHE BEIUYMHBI: HAa OCHOBE
aHajnu3a yYCJIOBHs 3aJauyd  3alHChIBATH KPATKOE  YCIOBHE,
MOJICTaBIATh (U3UYECKUE BEJIUYMHBI B (DOPMyJBI M MPOBOAUTH
pacyeThl, HaXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOJAUMBIE IS
pellieHus  3a7ad, OLEHWBATh PEAIMCTUYHOCTh IOJYYEHHOU

bu3UYECKON BEIIMUUHBI

1.8

pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEIIMTh MPU TOMOIIH
(bU3UYECKUX METOJIOB, B ONHCAHUM HCCJICAOBAHUS BBIICIATH
mpoBepsieMoe  TpeAmnoyiokeHue  (TUMOTe3y), pa3audyaTb U
UHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTaT, HAXOIUTh OIIMOKHU B

XO0€ OIIbITA, ACJIATh BBIBOAHLI I10 €TI0 PC3yJIbTaTaM

1.9

NPOBOJIUTH OTBITHl MO HAOIIOJCHUIO (PU3UYECKUX SIBICHUH HIN
bU3MYeCKUX CBOMCTB Tel: (GOPMYJIHUpPOBATH IMPOBEPSIEMBIC
NPEIIONIOKEHUs,, CcoOMpaTh yCTAaHOBKY U3  TPEUIOKCHHOTO
o0OpyoBaHUs, 3alKCHIBaTh XOJ ONbITa W (OPMYyITUPOBATH

BbIBOJbI

1.10

BBITIONHSTH TIPSIMBbIE U3MEPEHUS C UCIIOJIb30BAHHEM aHAJIOTOBBIX U
U(POBBIX MTPUOOPOB, 3aMUCHIBATH TTOKa3aHUs TPHOOPOB C YIETOM

3a/1aHHOM aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTh MCCJICJOBAaHUE 3aBUCHMOCTH OJHOW (HU3HUYCCKOU
BEJIMYMHBI OT JIPYTOM C MCIOJb30BAHUEM MPSMBIX H3MEPECHUM,
y4aCTBOBaTh B IUIAHWPOBAHUN YYEOHOTO MCCJIEIOBAaHUS, COOMPAThH
YCTAaHOBKY U BBINOJHATh W3MEPEHUS, CIEAYS MPEIIOKECHHOMY

mwiaHy, (UKCUPOBATh pe3yJbTaThl MOJYYEHHONM 3aBHCUMOCTHU
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(u3HUECKUX BEJIMUMH B BUJE NMPEIIOKEHHBIX TAOIHIl U TPa(UKOB,

ACJIaTb BBIBOABI 110 PE3yJibTaTaM UCCICI0OBaAHUA

1.12

IPOBOAUTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEIUYMH, CIEays
NPEMIOKEHHOM HWHCTPYKIMHU: TP BBIIOJIHEHUM HW3MEPEHUU
coOupaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAYEHUE

UCKOMOU BEJIUYUHEI

1.13

CO6J'IIOII21TB npaBujia TCXHUKHU 0e30IMacCHOCTH Impu pa60Te C

1ab0paTOpHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPHUHOUIIBI HCﬁCTBHH HpI/I60pOB Hn TCXHHYCCKHUX
YCTPOﬁCTB, XapaKTCPpU30BaATh IIPUHIIUIIBI ﬂCfICTBI/ISI N3YUYCHHBIX
HpI/I60pOB N TCXHHNYCCKUX YCTpOﬁCTB C IMOMOIIBIO HUX OIIMCAaHUA,
HUCIIOJIb3yA 3HAHUA O CBOMCTBAX (1)I/ISI/ILICCKI/IX SIBICHUU U

H€O6XO,III/IMI>I€ (1)I/I3I/I‘I€CKI/IG 3daKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOJUTH MPUMEPHl (HAXOIUTh HH(POPMAIMI0O O MpUMEpPax)
NPAKTHYCCKOTO  HWCIIOJIB30BaHUSA  (PU3MYSCKMX  3HAHUH B
MOBCETHEBHOM JKM3HM JJi1 oOecreueHus: Oe30MacHOCTH TP
oOpaiieHun C TpUOOpaMM W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHCHHUS 3J0POBbS W COOJIOACHUS HOPM DKOJOTHYECKOTO

MTOBEJCHUS B OKPY KAIOIIEH Cpee

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMaruu B cetn HTEepHET
B COOTBETCTBHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
VMEIOIINXCS] 3HAHUWA U IIyTEM CPABHEHUS Pa3JIMYHBIX UCTOYHUKOB
BBIICTISATh WH(OpPMAIHIO, KOTOpast SIBISIETCS TPOTUBOPEUNBON HITH

MOKET OBITHh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BAaTh TMPU BBHIMOJIHEHUU YUYEOHBIX 3aJaHUM Hay4dHO-

HNOMYJIAPHYIO JUTEPATYpPy (PU3HUUECKOTO COAECPKAHUS, CIPABOYHBIE
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MaTepualibl, pecypchl ceTh WHTepHEeT, BIajeTh MNpUEMaMu
KOHCIIEKTHUPOBAaHUs TEKCTa, MpeoOpa3oBaHUs HHGOpPMALUU U3

OJIHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.18 co3gaBaTh COOCTBEHHbIE KpaTKM€ MHCbMEHHBIE M  YCTHBIE
cooOIIeHUsT Ha OCHOBE 2 - 3 KCTOYHUKOB HH(pOpManuu
¢u3ndgecKkoro coaep)KaHUs, B TOM 4HCIE MyOJIMYHO JAeNaTh
KpaTKue COOOIIEeHUs O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX
UCCIIEJIOBAaHUN, TIPU ATOM TPaMOTHO HCHOJIH30BaTh H3yYCHHBIN
NOHATUHHBIA ~ ammapaT  Kypca  (U3WKH,  COINPOBOXKIAThH

BBICTYIIJICHUC Hpe?)eHTaIII/Ieﬁ

1.19 OpU  BBIMOJHEHUM  Y4EOHBIX TMPOEKTOB U  HCCIEIOBaHUU
pacnpenensiTh O00sS3aHHOCTH B TPYMIE€ B COOTBETCTBHUH C
IOCTaBJICHHBIMU 3a/layaMH, CJEIUTh 3a BBIIOJHEHUEM IUIaHA
JeHCTBUMA, aJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIaJg B
JESTeNIbHOCTh ~ TPYyNINbl,  BBICTPaUBaTb  KOMMYHHKaTHUBHOE

B3aMMOJICCTBUE, YUUTHIBAsI MHCHUE OKPYKAOLIUX

ITpoBepsieMble 351eMeHThI coaepxkanus (7 Kiaacc)

Kon Kon [IpoBepsieMble 3TIEMEHTBI COAECPKAHUS

pasacia |3JICMCHTaA

1 OU3UKA U EE POJIb B IIO3HAHUN OKPYXXAIOIIEI'O MUPA

1.1 du3uka - Hayka O nOpupone. JSBiIeHHUS OPUPOJBL.
dusznueckue  SIBJICHUSA: MEXaHWYECKHE,  TEIUIOBHIE,

QICKTPHUICCKHUC, MAI'HUTHBIC, CBECTOBLIC, 3BYKOBELIC

1.2 Ouznueckue  BenuuuHbL.  M3Mepenuwe — pusznueckux

BEJIMYMH. duznyeckue - MpuOOPHI. [TorpemHocTh
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u3MepeHul. MexxayHapoaHas CUCTEMa €IUHHULL

1.3 EcTecTBeHHO-HAY4YHBII METOJl MO3HAHUs: HAOIIOJEHUE,
NOCTAHOBKa HAYYHOT'O BOIPOCA, BBIIBIXKEHHE THIOTE3,
OKCIIEPUMEHT [0 TMPOBEPKE THUIOTE3, OObICHEHUE
HA0JII01AEMOr0 SIBICHHUS

1.4 Onucanue GpU3NIECKUX SABICHUHN C TTOMOIIBIO MOJIeNen

1.5 [Ipaktuueckue padboOTHI:

N3mepenue paccTosHUN.

N3mepenne o6beMa KHUIKOCTH U TBEPAOIO TEa.
Omnpenenenue pa3MepoB MaJIbIX TEIN.

N3mepenue temmeparypsl NMpU MOMOIIM KHUIAKOCTHOTO

TEPMOMETpA U AaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHMU BEIIECTBA

2.1 CrtpoeHue BemiecTBa: aTOMbl M MOJICKYJIBI, UX Pa3Mephl.
OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBm>xeHue yactuil BeecTBa. CBsI3b CKOPOCTH JBUKEHUSA
YacTUI[ C TeMmIeparypo. bpoyHOBCkoe IBHXKEHHE,
maddys3us

2.3 B3aumopelicTBue YacTHIl BEIIECTBA: IMPUTHKEHUE U
OTTAJIKUBAHUE

2.4 ArperatHble COCTOSIHHSI BCIECTBA: CTPOSHHE Ta30B,

KUJKOCTEM W TBepAbIX (KpPUCTANIMYECKUX)  Tell
B3anmoCBsA3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HUX aTOMHO-MOJEKYJISPHBIM

CTpOCHHEM
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2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJBI

2.6

[Ipaktuueckue padbOTHI:

Ouenka guaMerpa aroMa  METOAOM  psAgoB (¢
UCIIOJIb30BaHuEM (hoTorpaduit).

OnpIThl IO HAOJIIOJEHUIO TEIJIOBOTO PACUIUPEHMS Ta30B.
OnpIThl IO OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJISIPHOTO

MPUTAKCHUA

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 MexaHnnuueckoe JIBIKEHHE. PaBHOMEpHOE u
HEPaBHOMEPHOE JBUKCHHE

3.2 Cxopoctb. CpenHsisi CKOpPOCTb TIpH HEPABHOMEPHOM
JBUKEHUU. PacyeT myTu u BpeMeHU JABMKECHUS

3.3 SIBnenue uHepuuu. 3akoH UHEpIUU. B3anmoelictBue ten
KaK IpUYMHA U3MEHEHUsI CKOPOCTH IBMKEHUS Tesl. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00BEMa BEIIECTBA

3.5 Cuiia Kak XapakTepUCTHKa B3aUMOJICUCTBUS Tl

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
MOMOIIBIO TUHAMOMETPA

3.7 SBneHue TAroTeHUs U cuia TskecTH. Cuia TAXKECTH Ha
npyrux miaerax. Bec tena. HeBecomocTh

3.8 Cuna Tpenusi. TpeHue CKONBXKEHHUSI U TPEHUE MOKOSI.

TpeHune B mpupoae U TEXHUKE
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3.9 CnoxxeHue CuJ, HalpaBiI€HHBIX IO OJHOW MPSIMOIL.

PaBHOxelicTBYIOIIAS CHII

3.10 [IpakTruueckue paboThbI

OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBFDKCHHS
(mapuka B OKHJAKOCTH, MOJEIH  DIEKTPUUYECKOTO
aBTOMOOWIISI ¥ TakK gajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka
WM [IapUKa 10 HAKJIOHHOM TIJIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPOTO Tea.

OnBITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh PACTSIKCHHS
(meopmarumn) npy>KMHBI OT MPUITO0KCHHON CHJIBIL.
OnBITHI, JEMOHCTPUPYIOIIKE 3aBHCHMOCTb CHJIBI TPCHHS
CKOJIBXKEHHUSI oT Beca  Tela U XapakTepa

COIMPUKACAIOIINXCA HOBCpXHOCTGﬁ

3.11 duznuecKkue SIBICHUS B NPUPOAE: MPUMEPHI IBUKEHUS C
pa3JUYHBIMUA CKOPOCTSIMH B KMBOM U HEKUBOW MPHUPOJIE,

JIEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuveckne ycTpoicTBa: TMHAMOMETP, TOAIIUITHUKA

JTABJIEHUE TBEP/BIX TEJI, )KMJIKOCTEN 1 TA30B

4.1 HNaBnenne TtBepaoro Tema. CrocoObl yMEHBIICHUS U

YBCIMYCHUA JABJICHUSA

4.2 JlaBneHnue rasa. 3aBUCHMOCTH JIaBJICHHUS T'a3a OT 00beMa,
TeMIepaTypsbl
4.3 [lepenava naBiieHUsT TBEPJBIMH TEJIaMU, >KUIKOCTSIMU H

razamu. 3akoH [lackamns. [[HeBMaTHUECKME MAIITUHBI




52

4.4

3aBUCUMOCTh ~ JIABJICHUS  KUJIKOCTH OT  TJIyOHUHBL.
I'uppocrarnueckuii mapanokc. CooOmaronuecss cocybl.

FI/II[paBHI/I‘IeCKI/Ie MCXaHHN3MBbI

4.5

AtMmocdepa 3emnn 1 atMocpepHoe naBieHue. [Ipuuunbl
CYIIECTBOBAHMS BO3AYIIHOW 000ys0uku 3emind. OmbIT
Toppuuemiu. 3aBUCUMOCTb aTMOC(EPHOro AABICHUS OT

BBICOTBI HAJl YPOBHCM MOPs

4.6

N3mepenue armocdepnoro npamieHus. I[lpubopsr s

HN3MCPCHUA aTMOC(i)epHOFO JdaBJICHUA

4.7

HeﬁCTBHG JKUIAKOCTU M I'a3a HA IOIPYKCHHOC B HUX TCJIO.

BrrtankuBaromias (apxumenoBa) cuia. 3aKoH Apxumena

4.8

[LtaBanue ten. Bo3nyxoruiaBanue

4.9

[TpakTrdeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bema
MOTPY>KEHHOM B JKMJAKOCTh YacTH Tea.

OnpeneneHue BBITAUIKUBAIONIECH CHIIBI, JEUCTBYIONICH Ha
TEJI0, OTPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH  BBITAIKHBAIOMICH  CHJIBI,
JIEVUCTBYIOIIECH HA TEJIO B )KUJKOCTH, OT MACCHI TEJIa.
OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb
BBITUIKUBAIONIEH CHJIbI, JICUCTBYIOIIEHW Ha TEIO B
KUJIKOCTH, OT 00BbEeMa MOTPYKCHHOW B JKHIKOCTh YacTH
TeJIa U OT TIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeoMeTpa WIM KOHCTPYHMPOBAHHE

JOAKH M OIIPCACIICHUC €C I'PYy30IIOABCEMHOCTHU

4.10

du3nyecKue SABJICHUA B npupoac: BIUSAHHUC
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aTMOC(EpHOro JaBJICHUSI HA KUBOM OpraHu3M, IJIaBaHUE

pBIO

4.11

Texnudeckne ycTpOWCTBa: COOOINAIONINECS COCYIBI,
YCTPOWCTBO  BOJAOMPOBOJAA, THAPABIMYECKHA Tpecc,
MaHOMETp, OapoMmeTp, BHICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanuueckas paborta

5.2 Mexannueckass MOIIIHOCTE

5.3 [IpocTeie  MexaHU3MBI:  pbluar, OJIOK, HaKJIOHHAas
iockocTh. [IpaBuio paBHOBecus prruara

5.4 [Tpumenenune mpaBuiia paBHOBECHS pbhluara K OJIOKY

9.5 "3omoroe npapmio" mMexanuku. KoadduimeHT moaesHoro
NENUCTBUSL MEeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY H
TEXHHUKE

5.6 [ToreHmanbHasi SHEPTrUM Teja, MOAHATOrO HaJl 3eMiiei

o.7 Kunernueckast sneprus

5.8 [lonnass MexaHuyeckass 3HEprusi. 3aKOH H3MEHEHUs U
COXpaHEHHS] MEXaHUYECKOW SHEPruu

5.9 [TpakTuyeckue pabOTHI:

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM
JBUKEHHUH TeJla 10 TOPU30HTAIBHON OBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHUS phluara.

Nsmepenne KII/] HakmOHHOM IIOCKOCTH.
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N3yueHne 3akoHa COXpaHEHUS MEXaHUYECKON SHEPIUU

5.10

du3nyecKue SBJICHUS B npupoac: pblHarn B TCJIC

YCJIOBCKA

5.11

TexHuyeckne yCTpOMCTBA: pblYar, IOABWKHBIM U
HETOJBIKHBIA OJIOKM, HAKJIOHHAsI IJIOCKOCTh, MPOCTHIE

MCXaHU3MBbI B 6BITy

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0OpazoBaTeIbHOM TporpaMMsl (8 Kiacc)

Kon [IpoBepsiemble TpeaMETHBIE PE3YIbTAThl OCBOCHHUS OCHOBHOU

IIPOBEPSIEMOTO | 00pa30BaTEIBLHOMN ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs

pe3yibpTarta

1.1 HUCIIOJIL30BAaTh MMOHATHS

1.2 pasuyaTth SBJICHUS 1O ONMHMCAHUIO X XapaKTePHBIX CBOWCTB W HA
OCHOBE OTIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE

1.3 pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3NYECKUX SBICHUN B
OKpYXXalolieM MHpPE, B TOM 4YHCIE (PU3NUCCKUE SBICHUS B
Npupojae, NpPU ITOM TEPEBOJUTHL MPAKTHYECKYIO 3ajadyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA  (IIPU3HAKH)
(bU3UYECKUX SIBIICHUI

14 OTHMCBHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUCCKUE SIBICHUA,
UCITONB3ysl (U3UYCCKHE BEIMYMHBI, TPH OIMHCAHWH IPABUIBLHO
TPakTOBaTh (U3WYCCKHA CMBICII  HCIOJB3yeMbIX  BEIWYHH,
0003HAaUYCHUSI W €AWHUIBI (PU3HMYECKUX BEJIWYHWH, HAXOJUTh
bopMyIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYMHY C
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OPYTMMH  BEJIMYMHAMH,  CTPOUTh  TpadUKH  HU3YyYEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BETUUNH

1.5

XapakTepu3oBaTh CBOMCTBa Tes, (UBUYECKUE SBICHUS U
MPOIIECChI, MCIOJIb3ysl M3YyUYECHHBIC 3aKOHBI, TPU AITOM JaBaTh
CIOBECHYIO  (OPMYJIMpPOBKY 3aKOHAa U  3alUChIBaThb  €ro

MATCMATUYCCKOC BBIPAKCHHUC

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3M, CTPOUTH OOBICHEHUE
u3 | - 2 JorM4eckux 1maroB ¢ IOMOUIbIO 1 - 2 W3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘{€CKI/IX HBHGHHﬁ, (I)I/ISI/I‘IGCKI/IX 3dKOHa UJIN 3aKOHOMCPHOCTH

1.7

pemaTh pacyeTHbIE 3a1auu B 2 - 3 NEWCTBUS, UCIIOJIb3YsI 3aKOHBI U
dbopMyIbl, CBs3bIBAKOIMIME (PU3NYECKHE BEJIUYMHBI: HA OCHOBE
aHaJIN3a yCJIOBUS 3a7]a4M 3alIMChIBaTh KPATKOE YCIIOBUE, BBISBIISTH
HEJOCTATOK JTaHHBIX JJIA PEIIeHUs 3aJayd, BbIOMpATh 3aKOHBI U
(dbopMyIbl, HEOOXOUMBIE JIs €€ PEIICHUs], IPOBOIUTH PACUEThI U
CpaBHUBATh TIOJIYYEHHOE 3HaueHWE (U3MUECKOW BEIUYHHBI C

HN3BCCTHBIMU JaHHBIMUA

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH
¢bu3nUecKnX METOJO0B, WCIONB3Yys OIKUCAHUE WCCICIOBAHUS,
BBIJICTISATD IIPOBEPsSIEMOE MIPEIIOI0KEHNE, OLICHUBATh
MPAaBWIBHOCTh TMOPSAJIKA IPOBEACHUA HCCIEHOBAaHUSA, JEIaTh

BbIBOJbI

1.9

IIPOBOAUTH OTBITHI IO HAOTIOJACHUI0 (PU3MUECKUX SIBICHUNA WU
dbu3nyeckux CBOWCTB Ted: (GOpPMYyIHUpPOBATH MPOBEPSIEMbBIC
OPEANONIOKEHUS, COOUpaTh YCTAHOBKY U3  MPEIJI0KEHHOTO

000py10BaHMS, OMUCKHIBATH XOJ1 OMbITA U (DOPMYIHPOBATH BHIBOBI
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1.10

BBITIOJIHATh MPSIMbIE U3MEPEHUSI C HCHOJIb30BAHUEM AHAIOTOBBIX
npuObOpoOB M J1aTYUKOB (UBMYECKUX BEJIWYWH, CpaBHUBATh
pe3yabTaThl U3MEPEHUHW ¢ Yy4YeTOM 3aJlaHHOM  aOCOJIIOTHOM

MOTPEITHOCTH

1.11

OPOBOAUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOM (Qu3nyeckon
BEJIMYMHBI OT JPYrOM C HCIOJIB30BAHMEM IPSAMBIX H3MEPEHHUM:
IUIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMOIHATH
U3MEpEHHUs, Clenys MpeIoKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJMYYEHHOM 3aBUCUMOCTH B BHUJE TaOnul H

I“pa(l)I/IKOB, ACJIaTb BbIBOJBI IO PE3YyJIbTaTaM UCCICIOBAHHA

1.12

IMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIICCKI/IX BCIIMYHH:
IIAHUPOBATH N3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYTO
YCTAHOBKY, CJICOYA HpCI[JIO)KCHHOﬁ HHCTPYKIIMHM, W BbIYUCIIATH

3HAa4YCHUC BCIIMYHHBI

1.13

CO6J'IIO,ZIaTI> ImpaBujia TCXHHUKHU 0e301acHOCTH Impu pa60Te C

1a00paTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS HU3YyUYEHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA HUX OIMCAHUS, MCIOJIb3YS
3HaHHMSI O CBOMCTBaX (U3MYECKUX SBICHHUN M HEOOXOJMMBIC

(1)I/IBI/II-I€CKI/I€ 3dKOHOMCPHOCTHU

1.15

pacno3HaBaTh MIPOCTHIE TEXHUYECKUE yCTPOMCTBA u
U3MEPUTENIbHBIE MPUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM,
COCTaBJISITh CXEMBI JJIEKTPUUECKUX LIENEH C TOCIEN0BATEIbHBIM U
NapajuyIeIbHBIM COEAWHEHUEM DJJIEMEHTOB, pa3jnyas yYCJIOBHBIE

0003HaYCHMS DIICMEHTOB QICKTPUICCKUX ueneﬁ

1.16

OPUBOAUTH MpUMEpPHl (HAXOAUTh HWH(POPMALMIO O MPUMEPAX)
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OPAKTUYECKOTO  HWCIOJNb30BaHUS  (PU3MYECKUX  3HAHUU B
NOBCEJHEBHOM JKM3HM JJis1 oOecrneueHus O€e30MacHOCTH Mpu
oOpamieHu ¢ nOpubopaMu M TEXHUYECKHMMH YCTpOMCTBamu,
COXpAaHEHHUSI 370pOBbSI U COOJIOJEHUS HOPM HKOJIOTHYECKOTO

IOBEJCHUS B OKPYKAIOIIEN CPEE

1.17

OCYHICCTBIIAATH ITOUCK I/IH(l)OpMaHI/II/I q)HSI/I‘{eCKOFO COACpKaHUA B
CCTH I/IHTepHeT, Ha OCHOBC MHMCIOIIUXCA 3HAHUM U IMyTEM
CPaBHCHHA JOITOJIHUTCIIBHBIX HMCTOYHUKOB BBIACIATH
I/IH(l)OpMaI_[I/IIO, KOTOpasa ABJISICTCSA HpOTPIBOpG‘IPIBOﬁ NI MOXCT

OBITH HEJJOCTOBEPHOI

1.18

UCIIOJIb30BaTh IMPH BBIMIOJIHEHUHM Y4Y€OHBIX 3aJaHUil Hay4HO-
NOMYJISIPHYIO JUTEPATyPy PU3NUECKOTO COJEpKAHUS, CIIPABOUYHbBIC
MaTepuaibl, pecypcbl cetd VHTepHeT, BianeTb INpUeMamMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs HHPOpMALUHU U3

OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3gaBaTh COOCTBEHHbIE MHCHMEHHBIE U KpaTKUE YCTHBIE
cooOmieHust, 06001mast nHGOPMAIUI0 U3 HECKOJIbLKUX HCTOYHHUKOB
(bu3MUecKoro cojep>kaHus, B TOM 4YHUCJe MyOJIMYHO MPEACTABIATH
pe3yabTaThl MPOEKTHOW WM HCCIEIOBATENbCKON JEATEIbHOCTH,
IIpU 3TOM TIPAMOTHO HCIOJb30BATh HW3YYECHHBI MOHATUWHBIN
anmmapar  Kypca  (U3HKH,  CONPOBOXKAATh  BBICTYILJICHUE

Mpe3CHTalEeN

1.20

0Py BBINOJHEHUH YYEOHBIX TMPOEKTOB U  HCCIEIOBAHUUN
(dbu3HUECKNX MPOIECCOB PaACHPENesTh O0S3aHHOCTH B TPYyNIE B
COOTBETCTBMM C I[IOCTaBJICHHBIMM  3aJadyaMu, CJIEAUTh 32
BBITIOJIHEHUEM TJIaHa IEUCTBUN M KOPPEKTUPOBATH €T0, aJIEKBAaTHO

OLCHUBATDH COOCTBEHHBIN BKiIIaa B ACATCIBbHOCTL TIPYIIILI,
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BBICTpaMBaTb KOMMYHHUKATHBHOC B3aHMOI[eI>'ICTBI/I€, IIPpOABIIAA

TOTOBHOCTH pa3peraTh KOHMIUKTHI

[IpoBepsiemble 31eMEHTHI coepxanus (8 kiacc)

Kon Kon [IpoBepsieMbli€ 3JIEMEHTHI COAEPHKAHUS
paszena |3JIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHbBIC  TOJIOKEHUS  MOJICKYJISIPHO-KUHETHUECKOMN
TEOpUHU CTPOEHUS BelecTBa. Macca u pazMepbl MOJIEKY.
OnbITEl, TMOATBEPKIAIOIMIUE OCHOBHBIC  IOJOKCHHS
MOJICKYJISIPHO-KHHETUUECKON TEOpUH
6.2 Mopaenu TBepIOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSTHHIMA
BeniecTBa. Kpucramnuyeckue u aMop@Hbie Teia
6.3 OObsicHEHUE CBOMCTB ra3oB, KUIKOCTEH M TBEPIBIX TEI
Ha OCHOBE IIOJIOKECHUHW MOJIEKYJISIPHO-KHUHETHYECKON
TEOPUH
6.4 CmaurBaHu€ U KaUJUISIPHBIE SABJICHUS
6.5 TennoBoe paclIUpeHUE U CHKATHE
6.6 Temneparypa. CBsi3b TeMmeparypbl €O CKOpPOCTBIO
TEIJIOBOTO JIBU)KEHUS YaCTHIL
6.7 Buytpennss sneprus. CnocoObl U3MEHEHUS] BHYTPEHHEN
DHEPTUU: TEIUIONEepeaada U COBEPIICHUE PaOOTHI
6.8 Buasl Tennonepenauu: TEIIONPOBOJAHOCTh, KOHBEKIIUS,
U3Jy4eHue
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6.9 KomuuectBo  TemnoTel.  YaenbHas — TEMIOEMKOCTh
BeIECTBA

6.10 TennooOMeH U TEMJIOBOE paBHOBECHE. YPaBHEHHE
TEII0BOro OajaHca

6.11 [InaBieHre U OTBEpAEBAHHE KPUCTAIUINYECKUX BEIIECTB.
VY nenwHas TemioTa MaBIeHUS

6.12 [Tapoobpa3zoBanue u konaeHcamus. Mcnapenne. Kunenue.
VnaenwHas Termiora mapooOpa3oBaHMsS.  3aBHCUMOCTh
TEMIIEPATYPhl KUTICHHS OT aTMOC(EPHOTO JaBIICHUSI

6.13 BrnaxxnocTts Bo3ayxa

6.14 DHeprus TOIIMBa. Y AeIbHas TEIJIOTa CTOPaHUs

6.15 [Ipunuuner  pabotel  TermoBbix — aBurarenen  KIT/]
TEIUIOBOTO JBHUTrareis. TeruioBble ABUTATENd M 3alluTa
OKpYXarolen cpebl

6.16 3aKOH COXpaHEHHS U NMPEBPALICHUSI SHEPTUU B TEILIOBBIX
nporeccax

6.17 [IpakTuyeckue pabOTHI:

OnbITH IO OOHAPYKEHUIO JEHCTBUSA CHUI MOJIEKYJISIPHOTO
MPUTSKEHUSL.

OnBbITHI IO BHIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOUN COIU
WJIM caxapa.

OnbIThl 0 HAOTIOIEHUIO TEIMJIOBOTO PACIIMPEHUS Ta30B,
YKUAJIKOCTEN U TBEPABIX TEI.

Ornpenenenue qaBieHUs BO3yXa B OaJTOHE HIIPUIIA.

OHI:ITI)I, ACMOHCTPUPYHOIIHUEC 3aBUCHUMOCTb JaBJICHHUA
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BO3/lyXa OT €ro 00beMa U HarpEeBAHMSI WJIN OXJIAKICHHUS.
[IpoBepka THUIIOTE3bI JMHEMHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBHI.

HabGmionenre u3MeHeHUsT BHYTPEHHEW SHEpPruM Tejia B
pe3ynbTaTe Terjaonepeaur 1 paboThl BHEIIHUX CHJL.
Hccnenosanue siBieHHs TEMJI00OMEHA MPHU CMEIIMBAHUU
XOJIOJTHOU U TOpAYEHN BOIBI.

Ornpenenenne KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOM
opu  TEIooOMEHE C  HarpeTbiM  METaUInYeCKUM
HUJIUHIPOM.

Onpenenenue  yneapHOM  TEIJIOEMKOCTH — BEIIECTBA.
NccnenoBanue npouecca ucnapeHusl.

OmnpeneneHne OTHOCUTEIBHOM BIAJKHOCTH BO3yXa.

OI'[pGI[GJ'IGHI/Ie y,HGHLHOﬁ TCIIIOTHI IVIABJICHUA JIbJa

6.18

dusznueckre SBICHUS B TMPUPOJAC: TOBEPXHOCTHOE
HaTSDKEHWE W KaNWwUIApHBIE SBICHUS B TPUPOJIE,
KpUCTAJUTBI B mpupone, uznydenue CoiHIa, 3aMep3aHue
BOJ0OEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HHEes, CHera

6.19

TexHuuecknue  yCTpOMCTBA:  KAllWUIAPBL,  [PUMEPHI
VICIIOJIb30BAHUSL KPUCTAJJIOB, KUJIKOCTHBIA TEPMOMETD,
JaT4YUK TEeMIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, TICHXPOMETpP, TapoBas TypOWHA,

JIBUTATEJIb BHYTPEHHETO CrOPAHUS

OJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHNA

7.1

DnekTpusanus Tea. J[Ba poaa 3IeKTpUYECKUX 3apsioB
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7.2 B3anmopeiictBue 3apsokeHHBIX Ten.  3akoH  Kymona
(3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS 3aPSIKEHHBIX TET OT
BEJIMYUHBI 3aPSAJIOB U PACCTOSIHUS MEXKY TE€JIaMM )

7.3 DnekTpuueckoe mosie. HanpsykeHHOCTh 3IEKTPUUYECKOTO
noJist. [IpuHIUMN cynepno3unuu 3MeKTPUYeCKUX mojiei (Ha
KaueCTBEHHOM yYPOBHE)

7.4 Hocutenu »nekTpudeckux 3apsaoB. DJIeMEHTapHBIN
anekTpuueckuil 3apsia. Crpoenne aroma. [IpoBonHUKU U
JTUAJICKTPUKHU

7.5 3aKOH COXpaHEHHUS IECKTPUUECKOTO 3apsiaa

7.6 DNEKTpUYECKUd  TOK. VYcnoBuss  cyliecTBOBaHUSA
ANEKTPUUECKOro TOKa. ICTOUHUKY TOCTOSSHHOTO TOKa

7.7 JIeHCTBUS DIIEKTPUUYECKOTO TOKA (TETIOBOE, XUMUYECKOE,
MarHuTHOE). DIEKTPUUECKUIN TOK B JKHUAKOCTSIX U Ta3ax

7.8 Onektpuueckass 1enb. Cuina Toka. DIEKTPUUECKOE
HaAPSDKEHHE

7.9 ComnpoTuBieHUE TPOBOJHUKA. Y AEIBHOE CONPOTUBICHUE
BEILIECTBA

7.10 3akoH OMa i1 y4acTKa Lenu

7.11 [locnenoBarenpHOE W MAPAVICIIBHOE  COCIUHEHUE
MPOBOJIHUKOB

7.12 PaGota W MOUIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
Jxxoynsa-Jlenna

7.13 DNEeKTpUYECKUE LIeNU W MNOTPEeOUTENH DICKTPUUECKON
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sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14 [ToctossHHBIE MarHuThl. B3anmMoAeHCTBHE TOCTOSHHBIX
MarHuTOB

7.15 MarautHoe mnosie. MarHuTHoe Tmoje 3€MIM H  €ro
3HAYEHHUE JJIsI )KU3HU Ha 3eMIie

7.16 OneiT Opcrena. MarHuTHOE NOJIE 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHUE FNEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBM€ MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.
DNeKTpoJBUTaTENb TMOCTOSHHOTO ToKa. lcmonb3oBanwue
AJIEKTPOJIBUTATEICH B TEXHUYECKHUX YCTPOWCTBaX W Ha
TPaHCIIOPTE

7.18 OnbiTel  Dapajes. SBineHne  BIEKTPOMArHUTHOU
nHaykuuu. [IpaBuno Jlenna

7.19 OnektporenepaTop. CrocoObl MOTyUYSHHS IEKTPUIECKOM
DHEPruu.  DJEKTPOCTAHIIMM  HA  BO30OHOBISIEMBIX
MCTOYHUKAX SHEPIUU

7.20 [TpakTrdeckue pabOTHI:

OMnBITEI IO HAOTIOACHUIO AJICKTPU3AIMH TS HHIYKIIHECH 1
MIPU CONTPUKOCHOBEHUH.

HUccnenoBanne JEUCTBUSA  SJIEKTPUYECKOTO TMOJISI  HA
MPOBOIHUKHU U TUIJICKTPUKHU.

CbOopka u mipoBepka pabOTHl DIEKTPUUECKOW IETH
ITIOCTOSTHHOT'O TOKA.

N3mepeHne u peryimpoBaHre CUIIbI TOKA.

N3Mmepenue u peryinupoBaHue HANPSKCHUS.

HCCJ’IGI{OBaHI/Ie 3daBUCHUMOCTH CHJIbI TOKa, UAYIICTO 4YCPEC3
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PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSIKECHUS
Ha pe3UCTOpE.

OTIBITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTh
BJIEKTPUYECKOTO CONPOTUBJIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONIAM MMOMEPEYHOr0 CEUYCHUS U MaTepuara.
[IpoBepka mpaBuia CIOXKEHUS  HANPSOHKEHUW — MPH
MOCJIEIOBATEIILHOM COECIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna sl CUJIBI TOKa MPU MaAPAIIECITbHOM
COEJIMHEHUHU PE3UCTOPOB.

Onpenenenue pabOTHl ANEKTPUUYECKOTO TOKA, HAYIIETO
4yepes3 pe3ucTop.

OmnpeneneHue  MOUIHOCTA — JJIEKTPUYECKOTO  TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
JIAMIIOYKY, OT HaNPs>KEHUST HAa HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanue MAarduTHOT' O B3aUMOJIENUCTBUS
ITOCTOSIHHBIX MarHUTOB.

MN3ydyeHre MarHUTHOTO MOJISI TIOCTOSSHHBIX MAarHUTOB MPHU
X O0OBETMHEHUH U pa3/iCIICHUN.

HUccnenoBanne JE€MCTBUA BJIEKTPUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI
B3aMMOJICVCTBUSA KATYIIKHM C TOKOM M MarHuTa OT CHJIbI
TOKa W HAIIPABJIECHUS TOKA B KaTyIIKE.

N3yyeHne NeruCcTBUS MAarHUTHOTO IOJIs HA MPOBOJHHUK C
TOKOM.

KonctpynpoBanue u U3y4YEHUE paboTHI

QICKTPOABUT ATCIIA.
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Nsmepenue KII/] anekTpoaBurareibHONM yCTAHOBKH.
OnbITHl MO HKCCIEAOBAHUIO SABJIEHUS JIEKTPOMATHUTHOU
MHAYKLIUU: HCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HampaBJICHUA HHAYKIOWMOHHOI'O TOKa

7.21

duznueckue SBJICHUS B MNPUPOJAC: DIICKTPUUECKUE
sSBICHUST B  arMocdepe,  DICKTPUUECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE Moje 3eMJH, Apeid Momrcos,
pPOJIb MarHUTHOTO TOJIS JIJIsL )KU3HU Ha 3emiie, TOJISIPHOE

CUAHUC

7.22

TexHuYeckne yCTpPOMCTBA: BJIEKTPOCKOI, aMIIEpMETP,
BOJITMETP, PEOCTAT, CUETUYUK IJIEKTPUUYECKOW DHEPTUH,
JJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HarpeBaTeIbHbIC
AIEKTPOIIPUOOPHI (mpumepsl), DIIEKTPUYECKUE
IIPEIOXPAHUTENIN, DJIEKTPOMArHUT, JJIEKTPOJABUIATEID

IMOCTOAHHOI'O TOKA, IrCHCPATOP IMMOCTOAHHOI'O TOKA

[TpoBepsiemMble TpeOOBaHUS K Pe3yIbTaTaM OCBOSHUSI OCHOBHOM

oOpazoBaTenbHOM IporpamMMmsl (9 kimacc)

Kon [IpoBepseMble TPEIMETHBIE PE3YIBTATHI OCBOCHHS OCHOBHOM

MIPOBEPAEMOT0 | 00pa30BaTEILHON TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUS

pe3yJibTaTa

1.1 WCIO0JIb30BaTh U3YYEHHBIE MMOHSATHS

1.2 pa3nuyaTh SIBJICHUS IO ONMHMCAHWUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE

1.3 pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UYCCKUX SBICHUN B
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OKpYXKalolleM MHUpE, B TOM 4YHUCIE (QU3NUECKUE SBICHUA B
npupojie, OpU OSTOM TEPEBOAUTHL MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)

bU3UYECKUX SBICHUI

1.4

OIMMCBIBATH H3YUYCHHBIC CBOMCTBA TEII H (I)I/ISI/I‘IGCKI/IG SABJICHHA,
HNCIIOJIb3YyA (I)I/ISI/I‘IGCKI/IC BCIIMYUHBI, IIPpU OIHWCAHHUHN IIPABUIIBHO
TPAKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYHH,
0003HaUYEHHUS WU CAWHUIIBI (1)I/IBI/I‘ICCKI/IX BCIIMYNH, HaAXOAUTDb
(bOpMyJ'IBI, CBA3BIBAIONINC TAHHYRO (1)H31/I‘{€CKYIO BCIIMYUHY C
Apyrumu BCIIMYHUHAMMU, CTPOUTH I‘pa(i)I/IKI/I HN3YUCHHBIX

3aBUCHUMOCTEHU (1)I/ISI/IIIGCKI/IX BCIIMYMH

1.5

XapaKTepU30BaTh CBOWCTBAa Tes, (U3HUYECKUE SBICHHUS U
IPOLIECChI, HMCIONB3Yys M3yYEHHbIE 3aKOHBI, MPU AITOM JaBaTh
CIIOBECHYI0O  (OPMYJIHMpPOBKY 3aKOHA U  3alUCBIBaTh  €r0

MAaTCMATUYICCKOC BBIPAKCHHUC

1.6

O00BSACHATH (PU3UYECKUE MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTYyallUil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2 - 3 IOTMYECKUX IIAaroB C IOMOIIBIO 2 - 3 U3yYEHHBIX CBOICTBA

dbu3nUecKuX sSBICHUN, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacyeTHbIC 3a/ayd (OMUparonIuecs Ha CUCTEMY U3 2 - 3
YpaBHEHUI), HCHOJIb3YyS 3aKOHbI M (OPMYIIbI, CBSI3bIBAIOIINE
¢u3nueckre BENIWYMHBI: HA OCHOBE aHAlW3a YCJIOBHS 3a1adu
3alUChIBATh KPAaTKOE YCJIOBUE, BBISIBISTH HEAOCTAIONIUE WIIU
U30BITOYHBIC  JIaHHBIE, BBIOMpATh 3aKOHBI ©  (OPMYIIHI,
HEOOXOAUMBIE IJIsl PEIlIeHMs, TPOBOJIUTh PACUEThl U OICHUBATH

PCATUCTUYIHOCTD IMOJYUYCHHOI'O 3HAUCHUA (1)H3H‘I€CKOI>1 BCINMYHUHBI
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1.8

pacno3HaBaTh NPOOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPHU MMOMOILIH
(u3HUECKHX METOAOB, MCIOJb3Yys OINHUCAHUE UCCIEI0BaHuUsA,
BBIIEIISTh IPOBEPSIEMOE MIPEATIOJIOKEHNE, OLICHUBATh
NPaBUJIBHOCTh TOPSIAKA TPOBEACHUS HWCCIEAOBAaHUSA, J€aTh

BBIBO/JIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUHN U OIBITOB

1.9

IPOBOAUTH OMBITHI MO HAOIIOAEHUIO (PU3NYECKUX SIBICHUNA WU
(¢u3MUECKHX CBOWCTB TEJ: CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY
U3 M30BITOYHOTO Habopa 00OpyAOBaHMS, ONMUCHIBATH X0 OMbITA U

€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIbI

1.10

NPOBOJAUTL TPU HEOOXOAUMOCTH CEPHIO TMPSAMBIX H3MEpPEHUH,
OTIpe/IeTIsisl CPeIHEee 3HAUCHUE MU3MEpseMON BETMYHHBI ((POKYyCHOE
paccTosiHie COOMparoIel JIMH3bI), 000CHOBBIBATH BHIOOP criocoba

u3MepeHus (M3MEepUTETHLHOTO Mprudopa)

1.11

POBOAUTH MCCIEOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIHYHUH C
UCITOJIb30BAHUEM IPSIMBIX U3MEPECHUM: IJIAaHUPOBATh
UCCIIEJOBAHUE, CaMOCTOSITEJILHO coOupath YCTaHOBKY,
(buKcHpoBaTH PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHAE TaOIuI] W rpaduKOB, JeJaTh BBIBOJBI I10

pe3yjabTaTaM HUCCICIOBAHNA

1.12

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (DU3UYECKUX  BEITUYMH:
IUTAHUPOBATh  U3MEPEHHs, COOUpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY H BBINOJHATh WU3MEPEHUS, CIEAYs NPEIIIOKEHHOU
WHCTPYKUMH, BBIYKMCISTH 3HAYCHUE BEJIMYUHBI U AHAIM3UPOBATH
MOJIyYCHHBIE PE3YyIbTaTbl C YYETOM 3aJaHHOM IOIPEIIHOCTH

WU3MEPEHUIN

1.13

coOyioiaTh TMpaBWia TEXHUKHW O€30MacHOCTU Tpu padore ¢

1a00paTOpHBIM 000PYI0BAHHEM




67

1.14

pa3nuyaTh OCHOBHBIE IPU3HAKH U3YUYECHHBIX (PU3HUUECKUX MOJENEH:
MaTepualbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYECUHBIN
UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IJIAHETapHas MOJEIb aToMa,

HYKJIIOHHAsI MOJCJIb ATOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS HU3YyUYEHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OMMCAHUS, UCIOJb3Ys
3HaHMS O CBOMCTBax (U3MYECKUX SIBICHUHA M HEOOXOAUMbIE

(1)I/I3I/I‘{€CKI/I€ 3dKOHOMCPHOCTH

1.16

UCIIOJIB30BATh CXEMbl M CXEMAaTHUYHbIE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTENbHBIX  NPUOOPOB U
TEXHOJOTUYECKUX  MPOLECCOB  MpPU  peuieHuu  ydyeOHo-
NPaKTUYECKUX 3aJlady, ONTHYECKUE CXEMbl [JsI IOCTPOCHUS

U300paKeHUH B IJIOCKOM 3€pKajie M cOOMparoiei JInH3e

1.17

NPUBOJUTH TPUMEPHl (HAXOIUTh HH(POPMAIMI0O O MpUMEpPax)
IPAKTHYCCKOTO  HWCIIOJIb30BaHUSA  (PU3MYECKMX  3HAHUH B
MIOBCETHEBHOW JKM3HMU JJIsI oOecrieueHus O€30IacHOCTH IpHU
oOpaiieHun C TIpUOOpaMM W TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHCHHUS 3J0POBbS W COOJIOJACHUS HOPM DKOJOTHYECKOTO

MTOBEJCHUS B OKPY KAIOIIEH Cpee

1.18

OCYIIECTBIISITh MOUCK MHPOpMANK (HU3UIECKOTO COACpPKAHUSA B
cetu MHTEpHET, CcaMOCTOSTENBbHO (OPMYITUPYS TOUCKOBBIN
3ampoc, HaXOAUTh MYTH OMPEIEICHUS TOCTOBEPHOCTH TOTYICHHON
uHGOpMAIY HA OCHOBE UMEIONUXCS 3HAHUA U JTOTIOJTHUTEIHHBIX

HNCTOYHHUKOB

1.19

UCIIOJIb30BAaTh TMPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUM Hay4dHO-
NOMYJIAPHYIO JTUTEPATYpPy (PU3HUUECKOTO COACPKAHUS, CIPABOYHBIE

Marepuanbl, pecypcbl cetu HWHTEpHET; BIIaleTh NpUEMaMU
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KOHCIIEKTUPOBAaHUs TEKCTa, MpeoOpa3oBaHUsl HHGOpPMALUU U3

OJIHOM 3HAKOBOU CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE HMH(OpPMALMU U3 HECKOJIBKUX HMCTOYHUKOB (PU3NUECKOTO
colepKaHusl, MyOJMYHO MNPEACTABIATh PE3yJbTaThl MPOEKTHOU
WIM UCCIEAOBATENbCKOW JIEITENBHOCTH, IPU 3TOM TI'PaMOTHO
UCIIOJIB30BATh HW3YYEHHBIM NOHATUWHBIA amnmapaT HU3y4aeMoro
pasnena QU3MKU U COMPOBOXKIATh BHICTYIJIEHUE MpE3EHTALMEH ¢

Y4€TOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUM  YYEOHBIX TPOEKTOB U  HCCIICIOBAHUU
(bU3UYECKUX TPOIECCOB pacIpeesaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C TIOCTaBJIICHHBIMHM  3aJlayamMu, CIEIUTh 34
BBIIIOJIHEHUEM IIJIaHA JEUCTBUM U KOPPEKTUPOBATH €T0, aJ€KBATHO
OLICHMBATh COOCTBEHHBIM BKJIAJ, B JEATEIbHOCTh TPYIIIIHI,
BBICTpPaWBaTh KOMMYHHUKAaTHUBHOE B3aUMOJEUCTBHUE, IPOSABIIS

TOTOBHOCTH pa3peniaTh KOHMOIUKTHI

IIpoBepsieMble 271eMEHTHI coaepkanus (9 kacc)

Kon Kon [IpoBepsieMble 3TIEMEHTBI COAEPKAHUS
paszena |3IeMeHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe  JIBHXKEHHE. MarepuanpHas — TOYKA.
Cucrema oTcueta
8.2 OTHOCUTEILHOCTh MEXaHNUYECKOTO JBHKEHUS
8.3 PaBHOMEpHOE IPSIMOIMHENHOE ABUKEHHE
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8.4 HepaBHomepHoe npsimonuHeiiHoe aBwxkeHue. CpenHss u
MTHOBEHHAs CKOPOCTh Tella TMPH HEPABHOMEPHOM
JIBHKEHUT

8.5 Yckopenue. PaBHOyCKOpEeHHOE PSMOJIMHEMHOE
JIBUKCHUE

8.6 CBoOoxnoe magenue. OnelTel [ anuies

8.7 PaBHOMepHOE ABWKECHHE TIO OKpyXHOCTH. llepuom wu
yactota oOpaimeHus. JluHelHas W yrjioBas CKOPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE

8.8 [TepBsiit 3akon HetoTOoHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnit 3akoH HeroToHa

8.11 [TpuHIUI CyNIEepHO3UIIUN CUIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cunia TpeHHs: cuja TPEHUS CKOJBbXEHUS, CUJIa TPEHUs
MIOKOSI, IPYTUE BUJBI TPEHUS

8.14 Cuna TsKECTM M 3aKOH BCEMUPHOTO  TATOTEHUSI.
YckopeHnne cBOOOHOTO IMTaICHUS

8.15 JBuxenue mnanet Bokpyr Counnia. [lepBas kocmuueckas
cKopocTb. HeBecoOMOCTb 1 meperpy3ku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEPAOE
TEJO

8.17 PaBHOBecHe TBeEpHOro Tena C 3aKPEILNICHHOM OCBIO
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BpauieHuss. MomeHT cuiibl. LleHTp TskecTn

8.18 Nmnynece Tena. U3menenne ummnynsca. MIMImynbsc cumsl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBMXEHNE

8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22 PaGota cun TsxkecTu, ynpyroctu, TpeHusi. CBa3b SHEPIUH
U paboThI

8.23 [TorennmanbHass  3HEprus  Teja, MOAHATOIO  HaJ
MOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHuManbHas SHEPTUS CHKATON NPYKUHBI

8.25 Kunernueckass osHeprus. TeopemMa O KHHETHYECKOMN
SHEPrUu

8.26 3aKOH COXpaHEHHSI MEXaHUYECKOUN SHEprun

8.27 [IpakTrdeckue pabOTHI:

Onpenenenue cpeaHel CKOPOCTH CKOJIBXKEHHUs Opycka
WM ABUKEHUS IIapUKa N0 HAKJIOHHOM MJIOCKOCTH.
OrnpeneneHue yCKOpEHHs] Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH MO0 HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

IpU PABHOYCKOPEHHOM JBWXKEHHHM 0€3 HayalabHOU
CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 Ha4aJIbHOM CKOPOCTU MYTHU OTHOCSITCS KaK
PSAZl HEYETHBIX YKCEJI, TO COOTBETCTBYIOIIHUE MPOMEKYTKU

BPpCMCHH OAMHAKOBEI.
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HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHHUS CKOJIBKCHHS
OT CHJIBI HOPMAJILHOTO J1aBJICHHUSL.

Onpenenenue kKodphULMeHTa TPEHUS CKOJIbXKEHUS.
Ornpenenenue KeCTKOCTH MPYKUHBI.

Omnpenenenre pabOTHl CHIIBI TPEHHs MPH PaBHOMEPHOM
JBW)KCHUU Tella TI0 TOPU30HTAIBHON MOBEPXHOCTH.
Omnpenenenre pabOTBl CHIIBI YIPYTOCTH TMPHU TOIBEME

I'py3a € UCTIOJIB30BAHUCM HCIIOABUKHOI'O U ITOJABHUIKHOI'O

0JIOKOB

8.28 ®dusnyeckre SABICHUS B MPHUPOC: MPUIUBBI M OTJIHMBBI,
nekeHue tiaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOC
JIBUYKCHUE )KMBBIX OPTraHU3MOB

8.29 TexHudyeckre  yCTpOWCTBA:  CIHAOMETpP,  JATUYUKHU

IMOJIOKCHUA, pACCTOAHUA U YCKOPCHH:A, PAKCThI

MEXAHMWYECKUE KOJIEBAHIMA 1 BOJIHBI

9.1 Konebarensnoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKH
KoJIeOaHMIi: IEpUO/I, YACTOTa, aMILIUTY/Ia

9.2 MaremaTuueckuii u PY>KUHHBIN MasITHUKH.
[IpeBpatienue sHEPTUN MPHU KOJIeOATETLHOM JABHKCHHUH

9.3 3aryxaronue KosieOaHusA. BbIHYXIEHHbIE KOJIeOaHMS.
Pe3onanc

9.4 Mexannueckue BOJHBI. CBOICTBa MEXaHUYECKHX BOJIH.

[IpononbHBIE W TIONEpPEYHBbIC BOJHBI. J[JIMHA BOJHBI M
CKOPOCTh €€ pachpocTpaHeHusi. MexaHH4YEeCKUe BOJIHBI B

TBEPAOM TCIIC, CEHCMHYECKHUE BOJHBI
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9.5 3ByK. [ poMKOCTB M BbICOTA 3ByKa. OTpa)kxeHne 3ByKa
9.6 Nndpa3Byk u ynpTpa3zByk
9.7 [Ipaktuueckue padboOTHI:

OnpeneneHue  4acToTel W NEpUoJa  KoJeOaHMid
MaTEMaTUYECKOT0 MasiTHUKA.

OnpeneneHue  4acToThl W Hepuoja  KosieOaHMi
NPYXUHHOTO MasiTHUKA

HccnenoBanne  3aBUCHMOCTH — Iiepuoja  KojeOaHui
MOJIBEILIEHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanue  3aBUCHMOCTH — Iepuoja  KoyieOaHM
NPYXUHHOTO MasiTHUKA OT MaccChl rpy3a.

IIpoBepka HE3aBUCHMMOCTH NEpUOAa KoJebdaHHM Trpy3a,
NOJBELIEHHOIO K HHUTH, OT MacChl Ipy3a M KECTKOCTU

npyXuHbl. M3MepeHne ycKopeHus CBOOOIHOTO MaieHus

9.8 duznueckue SBICHUS B MPHUPOJE: BOCHPUATHUE 3BYKOB
KUBOTHBIMHU, 3EMJICTPSICCHHE, CEHCMHUYECKUE BOJIHBI,

IIYHAMH, 3XO

9.9 TexHudyeckre  yCTPOMCTBA: IXOJIOT, HCIIOIb30BaHUE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE U OJIEKTPOMAI'HUTHBIE
BOJIHBI

10.1 DIEKTPOMArHUTHOE TI0Jie. DJIEKTPOMArHUTHBIE BOJIHBI.

CBoiicTBa JE€KTPOMArHUTHBIX BOJIH

10.2 [IIxana 31€KTpOMarHUTHBIX BOJIH

10.3 DneKkTpoMarHutHas npupoja cBera. CKOpPOCTbh CBeTa.




73

BoiiHOBBIE CBOMICTBA CBETA

10.4 [Ipaktuueckue padbOTHI:
N3ydeHnnie cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO
MOOWIBHOTO TesnedoHa

10.5 duznueckue SABICHUS B MNPUPOJE: OUOJOTUYECKOE
NeNCTBHE BUJIUMOTO, yIbTPa(uOoIETOBOTO u
PEHTIE€HOBCKOTO U3IIyYeHUMN

10.6 Texnuueckue yCTpOMCTBA: MCIIOJIb30BAHUE
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSA3U

11 CBETOBBGBIE SABJIEHUA

11.1 JlydeBast mozaenb cBeta. ICTOUHMKM cBETa

11.2 [IpsimonuHeHOE pacpocTpaHeHHE CBETa

11.3 Otpaxenue cpeta. Ilnockoe 3epkano. 3aKOH OTPaKEHUS
cBeTa

11.4 [Ipenomiienue cBeta. 3akoH npejaomiieHus cBera. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xonx mydeit B TMH3E

11.6 OnTtuueckass cuctema Qoroanmapara, MHUKPOCKONA H
TEJIECKOoIa

11.7 ['ma3 xak onTuyeckas cucrema. biIHM30pyKOCTh U
JaTbHO30PKOCTh

11.8 Paznoxenne Oenoro ceera B crekTp. OnbiTel HbloTOHA.
CrnoxeHne CeKTpalbHbIX IBETOB. J(ucnepcus cBeTa
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11.9 [Ipaktuueckue padbOTHI:
HccnenoBanre 3aBUCUMOCTH yIla OTPa)KEHHUSI CBETOBOTO
Jdy4a OT yrja HajeHus.
N3ydenne xapakTepuCTUK H300paKeHUsI TMpeaMeTa B
IUIOCKOM 3€pKajie.
UccnenoBanre  3aBUCUMOCTH  yIjla  MPEIOMIICHUS
CBETOBOIO Jiyya OT yIJla MaJEeHUs Ha rpaHule '"BO3IyX -
cTekno".
[lonyyenne wu300paxkeHU C TOMOUIBIO COOUpArOIIEH
JIUH3BL.
Onpenenenne (POKYCHOTO pPACCTOSHUS M ONTHYECKOM
CHJIBI COOMPALOIIEH JINH3BI.
OMBITHI MO Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpIThl 1O BOCHPUATHIO 1IBETa MPEIMETOB TPU UX
HAOJIIOICHUH Yepe3 1IBETOBbIE (PUIIbTPHI

11.10 ®dusnyeckue sABJICHUS B npupoje: 3armeHus ColsiHIa U
JIyHbl, 1BeTa TeN, ONTHYECKHE SBICHUS B arMmocdepe
(uBeT HeOa, pedpakiius, paayra, MUPaxK)

11.11 TexHuueckue YCTpOICTBA: OYKH, TIEPUCKOII,
doToamnmapar, ONTUIECKHUE CBETOBOIBI

12 KBAHTOBBIE ABJIEHU A

12.1 Onwitel  Pezepdopna w mmaneTapHass MOAENh aTOMA.
Mopens atoma bopa

12.2 Hcnyckanue u morjoiieHue cBeta aTtoMoM. KBaHTEHIL
JIuHevaTeie CIIEKTPHI

12.3 PannoaktuBHOCTH. Allb(a-, 6eTa- U raMma-u3y4eHus
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12.4

Crtpoenne aromHoro sapa. HykionHas Mojiellb aTOMHOTO

sapa. M3otornsl

12.5

PanunoaktuBHble mnpeBpamieHus. llepuon mosypacnana

ATOMHBIX A1CP

12.6

SAnepHble peakuny. 3aKOHBI COXPAHEHHs 3apsiAOBOrO U

MacCCOBOI'O YHUCCII

12.7

9Hepr1/151 CBsA3U aTOMHBIX SJICP. CBs13b MaccChl U OHCPTUH

12.8

PeaKIII/II/I CUHTC3a U JOCJICHUA AICP. HUcTounuku OHCPIHUHU

CoumH1ia ¥ 3B€3]1

12.9

Snepunas  sHepretuka. JledicTBUE — palMOAKTHUBHBIX

I/I3JIY‘I€HPII>'I Ha KUBBIC OPraHU3MbI

12.10

[TpakTrdeckue paboTHI:

Habmionenne CIDIOIIHBIX W JIMHEWYAaTBIX  CIEKTPOB
U3ITyYCHHS.

HccrnenoBanre TPEeKOB: H3MEPEHUE SHEPTUU YACTHIIBI I10
TOpPMO3HOMY yTH (110 hoTorpadusm).

N3mepenue paanoakTUBHOTO GoHA

12.11

@u3nyeckue SBICHHUS B NOPUPOAE: E€CTECTBEHHBIN
PaIMOAKTUBHBIN don, KOCMUYECKHUE JIy4H,
PalMOAKTUBHOE W3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBAE PAJUOAKTUBHBIX HW3JIYYEHUH Ha OpPraHu3M

YCJIOBCKA

12.12

TexHnueckue YCTPOMCTBA: CIIEKTPOCKOTI,

VHJIUBUYaJbHBIA T03UMETP, Kamepa BuiibcoHa

JInsi mpoBeieHUs OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMmeHa mo (usuke (nanee -
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OI'D mno ¢usuke) HCHONb3yeTCs MepeyeHb (KOAU(PHUKATOpP) MPOBEPSEMbIX

TpeOOBaHUI K PE3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl

OCHOBHOTO 00111eT0 00pa30BaHUs U PJIEMEHTOB COJIEpKaHUS

[Iposepsembie Ha OI'D o pusuke TpedoBaHuUs

K pe3yJbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTEIbHON IPOrPaMMBI

OCHOBHOT0 00111eT0 00pa3oBaHus

Kon
IPOBEPSEMOTO

TpeOoBaHUs

[IpoBepsiemblie TpeOOBaHUS K MPEIMETHBIM pe3ysibTaTaM 0a30BOr0
YPOBHS OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl

OCHOBHOTO 00111er0 00pazoBanusi Ha ocHoBe OI'OC

1

[Torumanue poiau GU3HKU B HAYIHOH KapTUHE MHUPAa;

c(hOpMUPOBAHHOCTh 0a30BBIX TMPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M ¥ TIO3HABAEMOCTH SIBIICHUH MIPHPOJIBI, O POJIA SKCIIEPUMEHTA
B (muke, o cucreMooOpasyomeil poau (U3UKH B Pa3BUTHU
€CTeCTBEHHBIX HayK, TEXHHKH W TEXHOJOTHH, 00 »BOIIONUU
(GU3NIECKUX 3HAHUI U WX POJIM B IIEJIOCTHON €CTeCTBEHHOHAYYHOMN
KapTHHE MHpa, O BKJIAJE POCCHUUCKUX WM 3apyOCIKHBIX YYCHBIX-
GU3MKOB B pa3BUTHE  HAyKH, OOBSICHEHHWE  IPOIIECCOB

OKPYKAOLIEro MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHus O BHAAX MaTepuu (BEUIECTBO WU MOJIE), O ABMKEHHUH Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYISPHOU
TEOPUU CTPOCHUS BEIIECTBA, O (U3MUECKON CYITHOCTH SIBICHHIM
Opupoabl  (MEXaHWYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U
KBaHTOBBIX);

YMEHUE pa3nyaTh SBJICHUS MO OMNHCAHUI0O KX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
dbu3nYecKoe SABICHUE;

YMCHHUC pacCIlO3HAaBATb IIPOABJICHHUC HN3YUYCHHBIX (I)HSI/I‘IGCKI/IX




77

SIBICHUUA B OKpYyXaromemM MHUPC, BBIACIAA HX CYIICCTBCHHBLIC

CBOMCTBA (MPU3HAKK)

Brnagenne ocHOBaMHu MOHSTUWHOTO anmnapara U CHUMBOJIHMYECKOTO
si3bIKa (PU3UKHU U UCTIOJIB30BaHUE UX JIJIS PEIICHUs YYeOHBIX 3a/a4;
yMEHHE XapaKTepHU30BaTh CBOMCTBa Tei, (U3UYECKUE SIBICHUS U
MPOIIECChI, HUCMONB3Ys (GYHIAMEHTAIbHBIE U AMIIMPUYECKUE

3aKOHBI

YMeHne OINHuCHIBaTh HN3YUYCHHBIC CBOMCTBA T€JI U (1)I/I3I/I‘I€CKI/I€

SABJICHUA, UCIIOJIb3YA (I)I/I3I/IIIGCKI/I€ BCIIMYHUHBI

Brnagenue ocHOBaMM METOJ0OB HAyYHOTO IMO3HAHHUS C YYETOM
coOJro/IeHus MpaBuil 0€30MaCHOT0 TPy/a:

HaOmoneHne (GU3NUECKUX SBJICHUH: YMEHHE CaMOCTOSITENIbHO
coOUpaTh 3KCMEPUMEHTAIBHYIO YCTAaHOBKY W3 JaHHOTO Habopa
o0OpyZOBaHUSI MO WHCTPYKIIMH, ONHUCHIBATH XOJ ONbITa U
3aMKChIBATh €T0 PE3yIbTaThl, HYOPMYIUPOBATH BHIBOJIBI;
NPOBEJICHNE TPAMBIX W KOCBEHHBIX H3MEpPEHUN (PU3NIECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATh HW3MEPEHUS, CaMOCTOSTEIbHO
coOupaTh JKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKIIUH,
BBIYMCIIATh 3HAYCHHE BEJIIMYMHBI U AHAJU3UPOBATH ITOJYYECHHBIC
pe3yJibTaTbl C YYETOM 3aJaHHOM TMOrPEIIHOCTH PEe3yJIbTATOB
VU3MEPEHU;

IIPOBEJICHUE HECJIOXKHBIX 3KCIEPUMEHTAJbHBIX HCCIEI0BAaHUN;
CaMOCTOSITEJIbHO COOMpATh SKCHEPUMEHTAIbHYI0 YCTAHOBKY U
MPOBOAUTH  MCCIEJOBAHWME MO HWHCTPYKUMHU, MNPEACTABIATH
MOJTYYCHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH B BUJE TAOIHI] U
rpaMKoOB, YyYHMTBIBATh TMOTPEIIHOCTH, JE€JaTh BBIBOJABI MO

pe3yjabTaTaM HUCCICAOBAHNA
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[lonumanue XapakTepHbIX CBOMCTB  (U3MYECKHX MOAeNen
(MaTepuanpHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOAEIU
CTPOCHUs Ia30B, )KUAKOCTEN U TBEPABIX TeJl, IJIaHETaApHAsA MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si7[pa) U YMEHUE MPUMEHSTh

uX JUIsl OOBSICHEHUS (PU3NYECKUX MPOLECCOB

VMenue o0bACHATD (I)I/ISI/I‘ICCKI/IC IMpOLCCChI U CBOMCTBA TCJI, B TOM
YUCIIC U B KOHTCKCTC CHTyaHHﬁ MPAKTUKO-OPUCHTUPOBAHHOT O
XapaKkTepa, B YAaCTHOCTU, BbIABITH MNPUYUHHO-CICACTBCHHBIC
CBiA3U U CTPOUTH O00BSICHEHHE C OHOpOﬁ Ha HU3YUYCHHBLIC CBOMCTBA
(1)I/I3I/I‘{€CKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IG 3daKOHBbI, 3daKOHOMCPHOCTHU U

MOJEIH

YMeHue pemarh pacyeTHble 3aaaud (Ha 6a3e 2 - 3 ypaBHEHUM),
UCTOJb3Ysl 3aKOHbl M (OPMyJIbl, CBS3bIBAIOLINE (UZUUYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3alMChIBaTh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJIATH HEJOCTAIOILIUE JAHHbIE, BIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAMMBIE [UIsI €€ pelIeHHs, HCIOIb30BaTh CIPaBOYHBIC
JaHHbIE, IPOBOJUTH pAcCUYeTbl U OIEHHUBATh PEATUCTUYHOCTD
NOJYyYEeHHOI'0  3HAa4eHHs  (U3NYECKOM  BEJIMYMHBL, yMEHHE
OTPEAENATh Pa3MEPHOCTh (PU3MUECKON BEJIWYMHBI, MOIYYEHHOU

IIPY PELICHHUH 3a/1a4U1

YMeHne XapakTepu3oBaTh NPUHLMIBI JECUCTBUAS TEXHUYECKHX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIICHHBIX
TEXHOJOTHYECKUX MPOILECCOB IO UX ONMUCAHUIO, UCMOJIb3YS 3HAHUS
0 CBOMCTBax (M3MYECKUX SBICHUM U HEOOXOMMMbIEC (HU3UIECCKUE

3aKOHOMCPHOCTH

10

VMeHue wucnoiabp30BaTh 3HAHUS O (1)H3H‘-IGCKI/IX SABJICHHUAX B

MOBCETHEBHON JKM3HM [1Ji1 oOecreueHus: Oe30MacHOCTU MpH
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oOpamieHMM ¢  OBITOBBIMU NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbsI M COOJIOAEHUS HOPM
AKOJIOTHYECKOT0 TIOBEACHHUS B OKpPYXAIOIel cpeje; MOHMMaHue
HEOOXOJIMMOCTH MPUMEHEHUS TOCTHKEHUM (PU3UKU U TEXHOJOTUI

AJI palflMOHAJIIBHOI'O ITPUPOAO0IIOJIIL30BaAHMA

11

OneIT mowucka, Mpeodpa3zoBaHusl U MPEACTABICHUS WH(POpMAIU
(bU3UYECKOro COEpKaHUsl C HMCIOJIb30BaHHMEM HH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH;

yMEHHUE OIIEHUBAThH JOCTOBEPHOCTh MOJY4YEHHOW MH(GOpPMAIUKM Ha
OCHOBE UMEIOIINXCS 3HAHUH U JOTOJHUTEIbHBIX HCTOYHUKOB;
YMEHUE WCIOJIb30BaTh NIPW BBHINIOJIHEHUW YYEOHBIX 3aJaHUi
HAYYHO-TIOMYJSIPHYIO  JTUTEpaTypy (PU3MUECKOTO CcoaepKaHus,
CIIpaBOYHBIE MaTEpHabl, pecypchl cetu IHTepHeET;

BJajieHre 0a30BBIMU HaBBIKAMH MpeoOpa3oBaHus MHGOPMALIMHN U3
OIHOW 3HAKOBOM CHCTEMBI B JPYTryK; YMEHHE CO3/1aBaTh
COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE

UH(GOpPMAIINH U3 HECKOJIBKUX HCTOYHUKOB

[lepeuenn eMeHTOB cofiepkanusi, mpoBepsieMbix Ha OI'D o pusuke

Kon [IpoBepsieMblii 3JIEMEHT COJIEpKAHUS

1 MEXAHNYECKUE SABJIEHUA

1.1 Mexannueckoe aBuwxeHue. MarepuanbHas Touka. CucteMa oOTcYeTa.
OTHOCUTENBHOCTD JIBUKCHUS

1.2 PaBHoMepHoe W HepaBHOMEpHOe JBHkeHHE. CpenHsis CKOpPOCTb.

dopmyna 1151 BBIYACICHUS CPETHEN CKOPOCTH:

S
V:_
t
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1.3 PaBHOMEpHOE MNpsSMOIMHENWHOE ABUMKEHUE. 3aBUCHUMOCTh KOOPJWHATHI
TeJa OT BPEMEHU B CIIy4ae paBHOMEPHOTO MPSMOIMHEHHOTO JIBUYKCHUS :
X(t) = Xo + Wkt
I'paduku 3aBUCUMOCTH OT BPEMEHU JJIsi TPOCKIIUU CKOPOCTH, MPOSKIINU
nepeMeIeHusi, MyTH, KOOPAUHATHI MPU PAaBHOMEPHOM MPSIMOJIUHEHHOM
JBI>KCHUH

1.4 3aBUCUMOCTh ~ KOOpDJMHATHI ~ Telda  OT BpPEMEHHM B  cliydae
PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO JBUKCHHUS:

t2
X(t) = X, +Vp,t+a, o
dopMynbl  UISI  TPOCKIIUU TEPEMEIICHUs, TPOCKIMH CKOPOCTH H
OPOCKIUNA YCKOPEHUS TMpPHU PABHOYCKOPEHHOM  MPSAMOJUHEHMHOM
JBUKECHHH:
t2
Sx(t):VOx 't+ax At
2

v, (t)=v,, +a,-t,
ax(t) = const,
V2x2 - V]_x2 = 2axSx.
I'paduku 3aBUCHMOCTH OT BpPEeMEHH MJis TPOSKIHH YCKOPEHHS,
OPOEKIMUA CKOPOCTH, TMPOEKIHH TMEPEMEIICHHs, KOOPAUHATHI MpHU
PAaBHOYCKOPEHHOM NMPSAMOJIMHEITHOM JABUKEHHUU

1.5 CBoOonnoe manenue. Dopmysbl, ONMUCHIBAKONMIKE CBOOOAHOE TaJCHHE

TCJIa II0 BCPTHUKAIU (I[BI/I)KCHI/IG TCJIa BHH3 HJIHM BBCPX OTHOCHUTCIBHO

noBepxHocT 3emun). ['paduku 3aBUCUMOCTH OT BpPEMEHHU IS
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IMPOCKIHUN YCKOPCHHUA, TMPOCKIUMKU CKOPOCTH W KOOPAWHATBI IIpHU

CBO6OI[HOM MMaaCHHUU TCJIa 110 BEPTHUKAIN

1.6 CKOpoCTh  paBHOMEPHOTO  JBMXKEHUS Tela IO  OKPY>XKHOCTH.
Hanpasnenue ckopoctu.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 pajuyC OKPYKHOCTH U
nepuoJ1 oopalieHus:
27R
V=——
T
[lenTpocTpeMUTEIBHOE YCKOpEHHUE. HamnpaBnenue
IEHTPOCTPEMUTEILHOTO  yCKOopeHus. Dopmyna Il BBIYHCICHUS
YCKOPEHUS:
a=Y
s
dopmyiia, CBSI3bIBAIONIAs IEPUOJ] U YACTOTY OOpaIlEHUs
1
v==—
1.7 Macca. [ImoTtHOCTB BeniecTBa. PopMyJia 1Jisl BBIYUCIEHHS INIOTHOCTH
o= m
\Y%
1.8 Cuna - BexkTopHas gusnyeckas BennunHa. CIOKeHUE CUTT
1.9 SBnenune nuepuuu. [lepsriit 3akoH HeroTOHA
1.10 Bropoii 3akon HetoToHa:

—

F=m-a.

CoHanpaBlICHHOCTh BEKTOpa YCKOPEHHMS Tejla MW BEKTOpa CHIIbI,
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JNEUCTBYIOILIEN HA TEJO

1.11 B3aumopericteue ten. Tperuit 3akon HeroToHa:
F2—>1 = _F1—>2
1.12 TpeHue NokOos M TpPEHHE CKOJbKEHUSA. PopMmyna i BBIYMCICHUS
MOJIYJISI CUJIBI TPEHUS CKOJIbKEHUS
FTp =u-N
1.13 Hedbopmanus Tena. Yrpyrue u Heynpyrue aedpopmanuu. 3akoH ynpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe TaroteHue. 3aKOH BCEMUPHOTO TATOTCHUS
m, -m
— 1 2
F=G ——=.
Cuna TsxecTH. Y CKOpeHrue CBOOOTHOTO MaCHUsI.
dopmyna 1151 BBIYUCICHUS CUIIBI TSKECTH BOJIM3U TOBEPXHOCTH 3€MIIU:
F =mg.
JBrmxenue muaHeT BOkpyr ComHua. IlepBasg kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku
1.15 Nmmynbe Tena - BeKTopHas puzndeckasi BEJIMIHUHA.
p=mv
Nmnynsc cuctemsl Ted.
N3menenne nmmynbsca. MIMybc cuisl
1.16 3aKOH COXpaHEHUs UMITYJIbCa I 3aMKHYTON CUCTEMBI TEN:
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P =mV, + m,V, = const.

PeakTuBHOE NBUXXEHUE

1.17 Mexanudeckas padborta. opmyna A BBIYUCICHUS paOOThl CUJIBL:
A=Fscosa.
MexaHnnueckasi MOITHOCTb:
A
N=—
t
1.18 Kunerndeckas u noreHuanbHas SHEPrusl.
dopmyna JIsl BEIYUCICHUS KHHETUISCKON SHEPTUU:
2
mv
E, =—
2
Teopema 0 KHHETUYECKOU SHEPTHH.
@opmyna Jjsl BBIYUCIEHUS MOTCHUHAIBHON IHEPTUM TeEJa, MOIHSATOrO
HaJ 3EMJIEH:
Ep, = mgh
1.19 MexaHnueckast SHepPIusi:
E = Ex + Ep.
3aKkoH coxpaHeHusi MexaHudeckod »sHepruu. Dopmyna anga 3aKkoHa
COXpaHEHHS] MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPEHUS:
E = const.
[IpeBpaliieHre MEXaHUYECKON SHEPTUU PU HATUYHUK CUJIbI TPEHUS
1.20 [IpocThie MexaHU3MBI. "3070TO€ MPABUIIO" MEXaHUKHU.

Prruar. MoOMEHT CHJIBI;
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M = Fl.
YcnoBue paBHOBECHS pblUara:

Mi+My+...=0.

IToaBM>KHBINM U HEHNOABUKHBINA OJIOKH.

—_ A'IOJ'ICSHaﬂ
KII/I mpocThix MexaHu3MOB, = A

aTpadeHHAst

1.21

JlaBneHue TBepOTO Tela.

<I)opMyJ1a IJIA BBIYUCIICHUA OAaBJICHUA TBCPAOT'O TCIIA:

JlaBnenue raza. AtmochepHoe 1aBieHue.
[Munpocraruyueckoe AaBiIeHHE BHYTPU KUIAKOCTH.

dopmyna A1l BBIYUCICHUS JaBJICHUS BHYTPU )KUJIKOCTHU:

p :pgh+paTM

1.22

3akoH [lackans. ['uapaBinueckuii mpecc

1.23

3akoH Apxumena. @opmyna Ajig ONpPEAENICHHUs BHITAJKUBAIOIICH CHUIIBI,

JNEUCTBYIOIIEHN Ha TEJIO, IMTOIPYKEHHOE B )KUIKOCTh WM Ta3:
I:Apx. = p gV .

VcnoBue mnaBanus Tena. [lnaBanue CyAO0B U BO3YXOIL'IABAHHUC

1.24

MexaHnnueckue KonedaHusi. AMIUIUTY/A, IEPUOJ U YAaCTOTa KOJIeOaHUM.

1

®opmyna, CBSI3bIBAONIAs YAaCTOTY U MEPUO/J] KojiebaHuii: V = T
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1.25 MaremaTu4eCcKnid U NPYKUHHBIA MasiTHUKH. 1IpeBpamienue snepruu npu
K0JIe0ATEIbHOM JIBUKEHUU

1.26 3aryxatoniue koneOanus. BolHyxieHHbIe KoneOanus. Pe3onaHnc

1.27 Mexannueckue BOdHBL. [IpomonpHblE M monepedyHble BOJIHBL [[nmHa
BOJIHBI M CKOPOCTb PACIPOCTPAHEHUS BOJIHBI:
A=Vv-T

1.28 3Byk. I'pomkocTs M BbicOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha
rpanuiie 1Byx cpea. MHdpa3Byk u ynpTpa3Byk

1.29 [IpakTuueckue padboThI

N3mepenue cpeaHell IUIOTHOCTH BEIIECTBA, AapXWMEIOBOM  CHIIBI;
KECTKOCTH TIPYKHUHBI, KO3(pUIIMEHTa TPEHHUS CKOJIbXKECHHS; pPaOOThI
CWJIbI TPEHUS, CHJIBI YIPYTOCTH; CPeAHEH CKOPOCTH ABMIKCHMS OpyckKa
0 HAKJIOHHOW IUIOCKOCTH; YCKOpPEHHUs Opycka NpH ABMIKEHHH IIO
HAaKJIOHHOM  IJIOCKOCTH;  YacTOThl W Tepuoaa  KoyieOaHuit
MaTeMaTHYeCKOTO MAasTHUKA, 4YacTOThl M Tepuojaa  KoJieOaHM
NPY>)KMHHOTO MAasTHUKA; MOMEHTAa CWJIbl, JCHCTBYIONIETO Ha phbIYar;
paboThl CHJIBI  YINPYTOCTH TMPU TOABEME TIpy3a C  ITOMOIIBIO
HEIOABMIKHOTO OJIOKa; paOOThI CHJIBI YIIPYTOCTH MPH MOJABEME Tpy3a C
MTOMOIIBIO MOJBMXKHOTO OJIOKA.

HccnenoBanne  3aBUCHMOCTH  apXHMEJOBOM CHJIBI  OT  0o0Bbema
MOTPY>KEHHON YacTW Teja W OT IJIOTHOCTU KUJIKOCTH; HE3aBUCHUMOCTHU
BBITAQJIKUBAIOIIECH CHUJIBI OT MAacChl TeJia, CHUJIbI TPEHUS CKOJIBXCHHS OT
CHUJIBI HOPMAJbHOTO JABJICHUS M OT poJia TOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B TIPYy)XKHHE, OT CTENeHH JaedopMaiiuu
MPYXUHBI, YCKOpEeHHUs Opycka OT yriia HakJOHA HampaBisSIOIICH;
nepuosia (4acToThl) KOJICOAHWM HUTAHOTO MAasTHHUKA OT JUIMHBI HUTH;

nepuoAa KoJieOaHWM MPYXUHHOTO MasgTHUKA OT Macchl rpy3a H
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KECTKOCTH  IPYKUHBI;  HMCCJIEJAOBAHUE  HE3aBUCHMOCTH  IEpUoAa
KOJI€OaHUI HUTSHOTO MasiTHUKA OT Macchl rpy3a.

[IpoBepka ycinoBusi paBHOBECHS pblyara

1.30

Qdusnyeckue sABICHUS B MPUPOAE: NPUMEPHI ABUKECHUSA C Pa3IUYHBIMU
CKOpPOCTAMHU B XMBOW W HEKUBOM INPUPOJE, NECUCTBUE CUJIBI TPEHHUS B
IPUPOJE U TEXHUKE, IPWINBBI U OTJIUBBI, IBHKEHHE II1aHEeT CONHEYHOU
CHUCTEMBI, PEAKTUBHOE IBW)XCHHUE >KMUBBIX OPraHU3MOB, pblYyarud B Telle
YeJioBeKa, BIMSHUE aTMOC(PEPHOro JaBJIEHUS HA >KUBOW OpPraHU3M,
IUIaBaHUE pbIO, BOCHIPUSATHE 3BYKOB >KMBOTHBIMHU, 3EMJIIETPACEHHE,

CEMCMUYECKUEC BOJIHBI, TYHAMH, 9XO

1.31

TexHudyeckne  yCTpPOWCTBA:  CHOUJOMETP, JATYUKH  TIOJOXKCHHUS,
PacCTOSIHUSI U YCKOPEHHMS, TUHAMOMET]P, TOAIIUITHUKY, PAKEThI, phIyar,
MOJIBWKHBIM M HEMOJBI)KHBINA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3Mbl B OBITY, COOONIAIOIIMECS  COCYIbl,  YCTPOHCTBO
BOJIONIPOBOJIA,  THAPABIMYECKUH  Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, TOPIIHEBOM HACOC, apeoMETp, HXOJOT, HCIOIH30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHMA

2.1

OCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
BemecTBa. Mojaenu TBEpAOro, >KHJIKOTO M Ta3000pa3HOTO COCTOSHUN

BemiecTBa. Kpucrannudyeckue u aMopHbIe Tena

2.2

I[BI/DKGHI/IG qaCTul, BCIICCTBA. CBs3p CKOPOCTH ABHMKCHHUSA YaCTHUIL C

Temmeparypoil. bpoyHoBckoe nprkenue, mudy3us

2.3

CMmauuBaHue u KaITWJIIAPHBIC ABJICHUA

2.4

TemmoBoe pacimupCHUC U CIKATHUC
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2.5

TermnoBoe paBHOBECHUE

2.6

Buytpennsss sHeprus. PaGota u Temsomepegadya Kak —CIOCOOBI

U3MEHEHNS BHYTPEHHEN DHEPTUU

2.7

BI/II[BI TCIIonepeaauu: TCIJIOIMpOBOAHOCTb, KOHBCKIMA, U3JTYUCHHUC

2.8

HaneBaHI/Ie n OXJIAXACHUC TCII. KonmuuecTBO TEIUIOTHI. yI[CJ'IBHaH

TCIIJIIOCMKOCTD:

Q = Cm(tz - tl)

2.9

3aKoH COXpaHCHHUA OHCPTUM B TCIJIOBBIX IIpOHCCCaAX. ypaBHeHI/Ie

TEIJI0BOI0 OajiaHca:

Q1+Q2+...=0

2.10

I/IcnapeHI/Ie n KOHIACHCAaIu:A. HN3menenue BHyTpeHHeﬁ OHCPIUKu B
mponecce MCIAapCHHA U KOHACHCAIIHUH. Kunenue KHUIKOCTH. YILGJILHZISI

TCIIOTAa Hap006p330BaHI/IfI:

,_
I
3|0

2.11

BnaxuocTs BO31yXa

2.12

[InaBnenne u kpucramnuszauus. MI3MeHEHHE BHYTPEHHEU SHEPTUU IIPU

IIaBJICHUHU U KPpUCTAJIIIN3alluN. y,[[eJ'II)HaH TCILIOTA IIJIaBJICHUA:

>
I
3|0

2.13

BHyTpeHHss 3HEpPrus CropaHusi TOIUIMBA. Y I€JIbHAS TEIUIOTA CrOPAHUS

TOILJIMBA.

3O
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2.14

[TpuHiune!l padotsl TemioBbix aApurateneit. KI1/I remnoBoro asuratesns

2.15

[IpakTuueckue padboThI

N3mepenne yaeinpbHOM TEIMJIOEMKOCTH METAUIMYECKOrO [UJIMHIAPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOJOM KOMHATHOM TEMIIEpaTyphl
(UKCHUpPOBAaHHON Macchbl, B KOTOPYIO ONYUIEH HarpeThld IMIMHIP;
KOJMYECTBA TEIUIOTHI, OTAAHHOI'O HArpeTbiM LHJIWHIPOM, IMOCJE
OMYCKaHHWs €ro B BOAY KOMHAaTHOW TEMIIEPATypbl; OTHOCUTEIBHOMU
BJIQYKHOCTH BO3/1yXa; YAEIBbHOUN TETUIOTHI NIJIABJIEHHUS JIbIA.
HccnenoBaHnne W3MEHEHMS TEMIEPATypbl BOJABI NPH  Pa3IWYHBIX
YCIOBUAX; SBJICHHUS TEINIOOOMEHA MpU CMEIIUBAHUM XOJIOJHOW H

I‘OpH‘IGﬁ BOJbI; IIporeccca UCIIapCHUA

2.16

dus3nueckue SBJICHUS B npupoac: IMOBCPXHOCTHOC HATAKCHUC U
KallWJIIAPHBIC ABJICHUSA B IIPHUPOAC, KPUCTAJUIBI B IIPUPOJAC, U3ITYUCHUC
COJ'IHHa, 3aMCpP3aHUC BOJOCMOB, MOPCKHUC 6pI/I3BI; O6p&30BaHI/I€ POCHIL,

TyMaHa, NHCA, CHCTA

2.17

TexHuueckue yCTPOMCTBA: KalWUIAPbI, IPUMEPBl HUCIIOJIb30BAHUS
KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETP, AATUUK TEMIIEpPaTypbl, TEPMOC,
CUCTeEMa OTOIUICHHS JOMOB, TUIPOMETPBI, IICUXPOMETp, IapoBas

TypOuHa, IBUTATEIh BHYTPEHHETO CTOPAHUS

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

Onektpu3zauus Tei. [[Ba Buaa 3JIeKTPUUECKHUX 3apsiiOB

3.2

B3aumopeiictBue 3apsikeHHbIX Tel. 3akoH Kynona

3.3

3aKOH COXpaHEHHUS NEKTPUUYECKOrO 3apsijia

3.4

DnekTpruueckoe noje. HanpskeHHOCTh 3JIeKTpuyeckoro noiist. [Ipuanun

CYNEepHO3ULUU EKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)
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3.5

Hocutenu snextpudeckux 3apsiioB. [[elicTBUE 3JIEKTPUUECKOTO MOJISI HA

QJICKTPUYCCKUC 3apsabl. HpOBOI[HI/IKI/I H JUBJICKTPHUKH

3.6

ITOoCTOAHHBIN DIEKTPUYECKUN TOK. JIEMCTBHUS DIIEKTPUYECKOIO TOKA.

Cwuia Toka. Hanpsixenue.

3.7

QHGKTPI/I‘ICCKOG COIIPOTHUBJICHUC. VJIGJ'IBHOG QJICKTPUYICCKOC

COIMPOTHUBJICHHUC!

3.8

3akoH Oma IJIA ydacCTKa BHCKTpH‘{GCKOﬁ OCIIN

Y
R

3.9

[TocnenoBaTenpHOE COCTMHEHNE TTPOBOTHUKOB:

b=l U=U;+U;; R=R; +Ro.

Hapanneanoe COCANHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBJIICHHA:

Ur=Ug I =11+ 1y R:%-

CMenranHbIe COCAMHCHUA IIPOBOJHHUKOB

3.10

PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.

A=U-1-;P=U-I

3.11

3akoH J[xoynsa-JIenna:
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Q =1°.R-t

3.12 OmneiT OpcTena. MarHuTHOE 1OJIE IPSIMOTO ITPOBOJIHUKA ¢ TOKOM. JInHNM
MarHUTHOW MHIYKUUU

3.13 MarauTtHoe 1oJie IOCTOSIHHOIO MarHuTa. B3anmonencTsue NOCTOSHHBIX
MarHuTOB

3.14 JleficTBrE MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM

3.15 Onbrtel Dapanes. SIBneHHe >I€KTPOMarHWTHOW WMHAyKUMH. IIpaBuio
Jlenma

3.16 [IpakTuueckue padboThI
N3mepenue 53IeKTPUYECKOTO COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTU
AJIEKTPUYECKOT0 TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA, BO3HUKAOIIETO B IIPOBOJHUKE
(pe3ucToppl, JaMIOYyKa), OT HANpPsDKEHHWs Ha KOHIAX IPOBOAHMKA,;
3aBUCUMOCTH CONPOTHUBIICHUS OT JUIMHBI IIPOBOJHHUKA, IUIOLIAAN €ro
IONEPEYHOr0 CEUYEHUS U YAEIBHOIO CONPOTUBIICHUS.

IIpoBepka  mpaBwia I 3JEKTPUYECKOTO  HANPSDKEHUS — IIPH
[IOCJIEJOBATEIBHOM COEJUHEHUN IIPOBOJHMKOB; IIpaBHA JUIsl CHJIBI
ANEKTPUYECKOr0 TOKa IPH MapaJyIEIbHOM COEAVMHEHUM ITPOBOJHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 dusnueckue ABJICHUS B IPUPOJIE: FIEKTPUUECKUE SBICHUS B aTMOcdepe,
AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE mojie 3emiu, Apend
IOJIFOCOB, POJb MArHUTHOTO MOJS I KU3HM Ha 3eMJie, IMOJISPHOE
CUSIHUE

3.18 TexHuueckne yCTpOWCTBA: BIEKTPOCKON, aMIEPMETP, BOJIBTMETP,

peocTrar, CUYCTUHK BHGKTqueCKOﬁ OHCPIUH, IJJICKTPOOCBCTUTCIILHBLIC

puoOpHI, HarpeBaTebHbIC AIEKTPONPUOOPHI (mpumepsl),
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QJICKTPUYICCKUC TMPCAOXPAHUTCIIN, IJICKTPOMATHUT, JBJICKTPOABHUIATCIIb

IMOCTOSAHHOI'O TOKAa, TCHECPATOP MOCTOAHHOI'O TOKA

3.19 OnexTpoMarHuTHble BoJIHBI. [1Ikana 3neKTpOMarHuTHBIX BOJIH

3.20 JIyueBast Mozenb cBeta. [IpsMonnHeitHoe pacpoCTpaHEHHE CBETa

3.21 3akoH oTpakeHMs cBeTa. [llmockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus cBera

3.24 JIunza. Xopa nyueit B muH3e. DOKycHOE paccTosiHUE JUH3bI. OnTudeckas
CHJIa JIMH3HI:
D=1/F

3.25 ['na3 xak ontudeckas cuctema. Ontudeckue mprudopbl

3.26 [TpakTrdeckue paboOThI
N3mepenne oONTHYECKOW CHIIBI CcOOMparomer JMH3bI; (HOKYCHOTO
paccTosiHUSL cOOMparoIiel JIMH3BI (10 CBOWCTBY PaBEHCTBA Pa3MEpOB
npenMera U u300paKeHs, Korja MpeAMeT pPacIoOKEeH B JBOWHOM
doxyce), mokaszaTens NPeIoOMIICHUS CTEKIIA.
HccnenoBanne cBOWCTBa H300pa)K€HUs, IMOJYYEHHOTO C ITOMOIIBIO
coOuparomei JMH3bI; M3MEHEHUs (POKYCHOTO pAcCTOSHHUS JBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMJICHUSI CBETOBOIO Jy4a OT
yriia najJieHus Ha TpaHuile "BO3AYyX - CTEKI0"

3.27 dusnueckue sBieHus B npupoae: 3atmenus Connua u JIyHsl, 11BeTa Tel,
onThyecKkue sBIeHUs B atMocdepe (mBeT Heba, pedpakmms, pamyra,
MHPAXK)

3.28 TexHuueckune ycTpoWCTBa: OYKH, MEPUCKOI, (oToanmnapar, ONTUYECKHUE
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CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PanuoaktuBHOCTH. Anba-, Oeta-, raMma-u3iaydenus. Peakiuu anbda- u
OeTa-pacnaaa

4.2 Onwitel  Pezepdopaa mo paccesnuro anba-uactuu. [lnanerapnas
MOJIeNIb aTOMa

4.3 CocraB aTomHoro sjpa. M3otomnsl

4.4 [lepuon monypacnaaa aTOMHBIX 7€

4.5 SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO M MAaCCOBOIO YUCEN

4.6 duznyeckue sIBICHUS B MPUPOJIEC: €CTECTBEHHBIN pagnOaKTUBHBIN (DOH,
KOCMHUECKHE Jy4YH, paJlO0aKTUBHOE U3Ty4eHHE IPUPOAHBIX MUHEPAJIOB,
JeficTBUE palnOaKTUBHBIX U3IYUYEHUH Ha OpraHU3M YeJoBeKa

4.7 Texnuueckue ycTpoHCTBa: CIEKTPOCKOI, WHIMBUAYaJIbHBIA JTO3UMETP,

Kamepa Bunbscona, simepHas sHepreTuka

4, TemaTnueckoe NJIAaHUPOBAHUE.

[ Knacc
Ne | Tema, conepxxanue KonuyecTBo | D1€KTpOHHBIE
4acoB o0Opa3oBaTeIbHbIC
pecypcsl
1 | Pa3nen 1. ®usuka u ee poJjb B |6 ®uzuka 7 knacc PI'AOY
MO3HAHMHU OKPYKAKIIEro MUpa AI10 «AxageMust
Munnpocsemenus
Poccumn»
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dusuka 7 Kiacc
000
«CBEPOBPA30OBAHUE)»

dusuka 7-9 kiaccel

['AOY BO MI'TIY

bubmmorexa MDOII
https://uchebnik.

mos.ru/catalogue

Bceepoccutickas
OJINMITAA/IA IIIKOJIbHUKOB

https://vos.olimpiada.ru

1.1

du3uKa — HaAyKa 0 IpUpoae

®u3znka — Hayka O HpUPOIE.
SBnenuss npuponabl. Pusnyveckue
SIBJICHUS MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUUYECKHUE,

MarouTHBIC, CBCTOBBLIC, 3BYKOBBIC

XapaI(TepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbHOCTHU 06yanOHII/IXC$I

BrisiBnenre paznuanii Mexy Gu3n4eCKUMHU U XUMUYECKUMH TPEBPAIICHUSMU.

PacrioznaBanme u kiaccupukanus (PU3NYECKUX SBICHUM: MEXaHUYECKUX,

TCIUIOBBIX, JICKTPHUUYCCKNUX, MAIHUTHBIX U CBCTOBEIX.

HaGmronenne n onucanue GU3NIECKUX SIBICHUN

1.2

dusnveckne BeJUYUHDI

2

duznyecKue BEJIMYUHBI.
N3mepenne Gpu3nuecKuX BEIUYMH.

duznvecKue puOOpHI.



https://vos.olimpiada.ru/
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ITorpemnocTh U3MEpEeHUN

MexayHapoiHas CUCTEMA €IUHULL

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBHOCTH o6yqa10mnxc;1

Onpenenenue UEHbI IeIEHUS HIKaIbl U3MEPUTEIBLHOTO IpUdopa.

N3Mepenne NUHEWHBIX pa3sMEpoOB TeJl U IIPOMEKYTKOB BpPEMEHHU C YYETOM
IIOI'PEIIHOCTEN.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TENa.

N3mepenue temmeparypbl IPU IIOMOLIU >KUIAKOCTHOIO TEPMOMETpPAa U JIaT4YMKA
TEMIIEPATyPBI.

BrinosiHeHne TBOpUYECKUX 3aJlaHUN MO MOMCKY CIOCOO0B M3MEPEHHS] HEKOTOPBIX
Gu3MUeCcKNX XapaKTepUCTUK, HAMpUMEp, pa3MepoB MalblX OOBEKTOB (BOJOC,
IPOBOJIOKA), YAJEHHBIX OOBEKTOB, OOJIBIIUX PACCTOSIHUM, MajbIX MPOMEXYTKOB
BPEMEHU.

OO6cyxIeHne IpeayiaraéMbpIX ClIocO00B

1.3 | EcTecTBeHHOHAYYHBIH meTon | 2

MMO3HAHUA

Kaxk buszuka u pyrue
€CTECTBEHHBIE HAyKH HW3Yy4aroT
npupoay. EcTecTBEeHHOHay4YHBIN
METOJl TIO3HAHUS: HAONIOICHHE,
MIOCTAaHOBKa HAY4YHOTO BOIIPOCA,
BBIIBIDKCHHE TUIIOTE3,
SKCHEPUMEHT 1o MIPOBEPKE
TUIIOTE3, 00BsCHEHHE
Ha0JIF01aeMOT0 SIBJIICHMUSI.
Onucanne pU3NUECKUX SIBIECHUN C

IIOMOIIBIO MOAEIEN

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBbHOCTH O6y‘-IaIOIlII/IXC$I

BBII[BI/DKGHI/IC THIIOTC3, 06’[>$ICH$IIOH_[I/IX IIPOCTEIC ABJICHHA, HAIIPUMCED:
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— [IOUEMY OCTAHABJIMBACTCS ABMIKYIICCCA 110 FOpI/ISOHTaJIBHOﬁ MMOBCPXHOCTH TCJIO,

— [I0YEMY B JKapKYIO IIOTOly B CBETIION OAEXK€ NPOXJIagHEN, YeM B TEMHOM.

[Ipennoxxenue cnocoO0B MPOBEPKU THIOTES.

ITpoBenenue nccaenoBaHus MO NIPOBEPKE KAKOH-TMOO TUIIOTE3HI.

[TocTpoenue nmpocredmux mMojaeneil Gu3ndecKux sBJICHUN (B BUIE PUCYHKOB WM

CXEM), HalpuMep NajicHue mpeamMeTa; NPSIMOJIMHEHHOe paclpoCTpaHEHUE CBETa

2 |Pasgen 2. IlepBoHauajbHbIe |5

CBCACHHUA 0 CTPOCHHUH BEIIECTBA

duzuka 7 xknacc PI'AOY

110 «AkaneMus
MuHnpocBeeHus
Poccun»

dusuka 7 kinacc
000
«CBEPOBPA3OBAHUE»

dusuka 7-9 xkiaccel

'AOY BO MI'TIY

bubmmorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJINMITHA/Ia IIIKOJBHUKOB

https://vos.olimpiada.ru

2.1 | CtpoeHue BemecTnra 1

CtpoeHue BeIIecTBa: aTOMbl H
MOJICKYJIBI, UX pa3Mepbl. ONBITHI,

JOKa3bIBAIOIIUeC AUCKPCTHOC



https://vos.olimpiada.ru/
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CTPOCHHUC BCUICCTBA

XapaKTGPHCTHKa OCHOBHBIX BUAOB ACATCIbPHOCTU 06yqafoumxc;1

Habnionenne u WHTEpHpeTanysi OIBITOB, CBUACTEIBCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUH BEIIECTBA: OMBITHI C PACTBOPEHHUEM Pa3IMYHBIX BEIICCTB
B BO/JIC.

OuneHka pa3MepoB aTOMOB M MOJIEKYJ C HCHONb30BaHUEM (oTorpaduil,
MOJIYYEHHBIX Ha aTOMHOM CHJIOBOM MHKpockorne (ACM) — nmaGopatopHas padota
no teme: «OreHKa aMaMeTpa aTroMa METOJOM psAIOB (C  HCIOIh30BAHHEM
dboTorpaduii)».

OHpe}ICHGHI/IG pPasMEpPOB MAJIbIX TCJI

2.2 | JlBu:KeHHe W B3aumojaeiicTBue | 2

YacTHUull Belecrnsa

I[BI/I}KGHI/IG HJaCTHI] BCIICCTBA.

CBs3b CKOpOCTH JABUXKCHUA

JaCTHI] C TEMIIEPaTyPOH.
bpoyHOBCKOE IBUKCHHE,
muddy3usi. B3aunmoneiicteue

JaCTUIl BCHICCTBA. IIPUTAKCHHUC U

OTTAJIKUBAHHC

XapaKTepHrCTHUKAa OCHOBHBIX BUJIOB JICITEIIBHOCTH 00 YyJarOITUXCS

HaGmonenne u o0bsicHeHE OPOYHOBCKOTO JBIKCHUS | sIBICHUS TU(y3un.
[IpoBenenre u OOBSICHEHUE OMBITOB MO HAOIIOACHHUIO TEIJIOBOTO PACHTUPECHHS
ra3os.

[IpoBenenne u OOBSICHEHHE OIBITOB IO OOHAPYKEHUIO CHJI MOJICKYJISPHOTO

MNPUTAKCHUA 1 OTTAJIKMBAHHA

2.3 | ArperaTHsbie COCTOSIHMS | 2

BelieCcTBa

AFpeFaTHBIC COCTOs1HUA BCIICCTBA.

CTPOCHHME Ta30B, XHUJIKOCTEH W
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TBEPABIX (KPUCTAIUTMYECKUX) TeEN.
B3anMocBs3p MEXAy CBOWCTBaMHU
BEIIECTB B pa3HBIX arperaTHBIX
COCTOSIHMSIX W WX  aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM.
OcobenHoctu arperaTHbIX

COCTOSTHUH BOJBI

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBbHOCTH 06yqa}0mnxc;1

Onucanne (C MCHOJIB30BAHMEM TIPOCTBHIX MOJENEH) OCHOBHBIX pa3uyuil B
CTPOEHUU Ta30B, KUJIKOCTEU U TBEPBIX TEI.

OOBsiCHEHHE MaJIoOl CXXUMAaEMOCTH JKUJKOCTEH U TBEPABIX T, OOJBIION
CKMMAaEMOCTHU Ta30B.

OO0BbsicHeHHEe coxpaHeHUs (OPMBI TBEPBIX TEJI U TEKYUYECTH SKUIKOCTH.
[IpoBeneHne OMBITOB, AJOKA3bIBAIOIINX, YTO B TBEPIOM COCTOSSHUM BOJBI YaCTHUIIbI
HaxoJATCSI B CpPEIHEM Jaibllie APYr OT Apyra (IUIOTHOCTh MEHBIIE), YEM B
KUITKOM.

YcTaHoBIeHHE B3aUMOCBS3U MEXIY OCOOCHHOCTSIMU arperaTHbIX COCTOSTHUMN BOJIbI

U CYIIECTBOBAaHUEM BOJHBIX opraHu3MoB (MC — Ouonorus, reorpadusi)

3 |Pazgen 3. JIBmkenume wm |21 ®usuka 7 knacc PI'AOY
B3aUMO/IeHCTBHE TeJl AITO «Axanemus
Munnpocsenenus
Poccumn»

duznka 7 kiacc
000
«CBEPOBPA3OBAHUE»

dusuka 7-9 kinaccel

['AOY BO MI'TIY
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bu6mmnorexa MOIII
https://uchebnik.

mos.ru/catalogue

Bceepoccuiickas
OJINMITAA/IA IIIKOJIbHUKOB

https://vos.olimpiada.ru

3.1

Mexannueckoe IBHKEHUE

MexaHn4yecKkoe IIBIOKCHUE.
PaBHOMEepHOE M HEpaBHOMEPHOE
nexenne. Ckopoctb. CpenHss
CKOpOCTh TNPU HEPABHOMEPHOM
nBWKeHuu. Pacu€ér nytu wu

BPCMCHU ABHIKCHUA

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCILHOCTH O6Y‘I&IOIHHXC$I

HccnenoBanrie paBHOMEPHOTO JIBHXKEHHUSI, ONIPEICIICHNE €r0 MPU3HAKOB.

HaGmronenne HepaBHOMEPHOTO JBIKCHHS M OMNpPEACICHHE €ro OTIMYHA OT

PaBHOMEPHOI'O JIBUKECHMUS.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B KUIKOCTH, MOJEIH

AIEKTPUUECKOTO aBTOMOOWIISI H T.11.).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa WU IIapuKa M0 HAKIOHHON

IINTOCKOCTH.

Pemenue 3aJa4 Ha OIIpCACICHUC IIYyTH, CKOPOCTH M BPCMCHH PABHOMCPHOI'O

JIBMOKCHUS.

AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU

3.2

HNHepuus, Macca, IIOTHOCTH

4

SBnenue VHEPLIHHU. 3aKoH

vHEpUUHM. B3aummojeicTBue Teu



https://vos.olimpiada.ru/
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KakK MpUYrHa M3MCHCHHUS
CKOpOCTH [IBWXeHMs Ten. Macca
KaKk Mepa HHEPTHOCTU  Tela.
InotHocTs  BemiecTtBa.  CBs3b
IJIOTHOCTH c KOJIMYSCTBOM
MOJIEKYJ B e€IuHHIle 00bEMa

BCIICCTBA

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

OOBsicHeHHME U TNPOTHO3UPOBAHUE SIBJICHUM, OOYCIIOBJICHHBIX HHEPIIUEH,
HaAIpUMep, 4TO MPOUCXOJAUT MPU TOPMOKCHUHU WIM PE3KOM MaHEBpPE aBTOMOOMIIA,
MOYEMY HEBO3MO>XHO MTHOBEHHO IMPEKPATUTh JABMKEHUE Ha BEJIOCHUMEIE WIH
caMOKarTe " T. [I.

IIpoBeneHne u aHaauM3 OMBITOB, JAEMOHCTPUPYIOIIMX M3MEHEHHE CKOPOCTH
JNBH)KEHUS Tejla B pe3yJIbTaTe JEUCTBUSI HA HETO APYTUX TEll.

Pemenue 3ama4 Ha ornpejiesieHre Macchl Tefa, ero 00béMa 1 MIOTHOCTH.
[IpoBeneHue W aHaIU3 OIBITOB, JAEMOHCTPUPYIOIIUX 3aBUCHUMOCTb W3MEHEHMUS
CKOPOCTH T€JIa OT €r0 MAaCChl IIPX B3aUMOJAECHUCTBUU TEI.

N3mepenne Macchl Tena pa3IudHbIMU CITIOCOOAMHU.

Omnpenenenue IIOTHOCTH TeJa B PE3yJIbTaTe U3MEPEHHS €r0 MacChl U 00bEMa

3.3 | Cuiia. Buabl cna 14
Cuna KakK XapaKTEePUCTHKA
B3aUMOJICICTBUSI TE. Cuia

yopyroctu W 3akoH  ['yka.
N3mepenne cuiabl € MNOMOIIBIO
JTMHAMOMETPA. SIBnenue
TATOTCHUS W cuja Tsokectn. Cuita
TSHKECTH Ha APYTHUX IJ1aHeTax. Bec
tena. HesecomocTs. CnoxkeHue

CUJI, HaAIIpaBJICHHBIX IIO OHHOﬁ
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npsAMoi. PaBHOAECHCTBYIOIIAS CHUIL.
Cuita TPEHUS. Tpenue
CKOJIb)KEHUSI W TPEHUE IIOKOS.

TpeHue B Ipupoae U TEXHUKE

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBbHOCTH o6yqa10mnxc;1

N3ydeHne B3aMMOAECHCTBUS KaK IMPUYMHBI U3MEHEHHsSI CKOPOCTH TeJld WIH €T0
nedopMarum.

Onurcanne peanbHBIX CUTyallUld B3aWMMOJEMCTBUS TEJ C MOMOIIBIO MOJEIIEH, B
KOTOPBIX BBOJUTCS MOHSATUE U N300paKEHUE CUJIBL.

N3yueHne cuiibl ynpyrocTH.

HccnenoBanne 3aBUCMMOCTU CHJIBI YIPYTOCTH OT YAJIMHEHUS PE3UHOBOIO IIHYpa
WIH MPYKUHBI (C TOCTPOEHUEM I'paduKa).

AHaJIN3 TPAKTUYECKUX CUTYyallMid, B KOTOPBIX MPOSIBIACTCS JACHCTBUE CHIIbI
yIpyroctu (ynpyrocts Msida, KpOCCOBOK, BETOK JiepeBa H JIp.).

AHanu3 cuTyalui, CBA3aHHBIX C SIBICHUEM TATOTCHHUS.

OObsicHeHHE OpOUTANBLHOTO JBM)KEHHS TUIAHET C MCIHOJb30BAHUEM SBJICHUS
TATOTEHUS U 3aKOHA UHEPLIHU.

N3mepenue Beca Tena ¢ moMolibio auHamomerpa. OOG0CHOBaHHE ATOro crocoda
U3MEPEHMUS.

AHanu3 U MOAEINPOBAHUE SIBIEHUSI HEBECOMOCTH.

OKCIEPUMEHTAIIBHOE TMOJYy4YeHUE MpaBUjia CI0XKEHUSI CUJI, HAlPaBJIEHHBIX BIOJIb
OIHOW MPSIMOW.

Ornpenenenue BeIUYMHBI PaBHOACHCTBYIOMIECH CHUII.

N3ydeHne cuibl TPEHUS CKOJIBKEHHS U CHIIBI TPEHUS MTOKOSI.

HccnenoBanne 3aBUCHUMOCTH CHWJIBI TPEHUS OT CHIIBI JAaBJICHUS W CBOWCTB
TPYIIUXCS IOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CHUTYallMHd, B KOTOPBIX MPOSABISETCS JIEHUCTBUE CHIIbI
TPEHUS, UCTOJB3YIOTCSA CIMOCOOBI €€ YMEHBIICHUSI WU YBEJIWYEHMs (KaTaHHUE Ha

JbDKaX, KOHBbKaX, TOPMOKCHHUC aBTOMO6I/IJ'I$I, HCIIOJBb30BaHUC ITIOJIIUITHUKOB,
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IIJ1aBaHUC BOOHBIX ) KUBOTHBIX 1 I[p)

Pemenne 3amau ¢ ucnonb3oBaHHEM (OpMyJ A pacd€ra CUIIBI TSKECTU, CHUIIbI

YIPYTOCTH, CUJIBI TPEHUS

4

Pasznen 4. JlaBieHue TBEPABIX

TeJl, JKMAKOCTEN U ra3oB

21

®uzuka 7 knacc PI'AOY
HAI1O «AkaneMus
Munnpocselesus

Poccuny

dusuka 7 knacc
000
«CBEPOBPA30OBAHUE)»

dusuka 7-9 kiaccel

'AOY BO MI'TIY
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https://uchebnik.
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Bcepoccutickas
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4.1

Jasiaenne. Ilepenaua naBjeHus
TBEPABIMH TeJIAMH,

AKHIAKOCTAMHU M ra3amMmu

JlaBnenue. CriocoObl yMEHbBIIICHUS
u YBEIIMUYCHUS JIaBJICHUS.
JlaBneHne raza. 3aBUCHUMOCTH

aBJIcHUd Tra3a OT 00BéMma,
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TEMIIEPaTYyPBI. ITepenaua
NABJICHUsI  TBEPABIMU  TEJaMHU,
JKUAKOCTIMH W Ta3aMH. 3aKOH

ITackamna

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBbHOCTH o6yqa10mnxc;1

AHanu3 U OOBSICHEHUE OMNBITOB U NPAKTUYECKUX CHUTYyallUid, B KOTOPBIX
IPOSIBISIETCS CHUJIA TaBJICHMUS.

O6ocHOBaHKE CIIOCOOOB YMEHBIICHUS U YBEJIIUYEHUS JaBICHUS.

N3yuyenue 3aBUCUMOCTH JJaBJIEHUS ra3a OT 00bEMa U TEMIIEPATYPBhI.

N3yyenue ocoGeHHOCTEH mepeaun AaBlieHHs] TBEPIBIMU TEJIAMH, KUJIKOCTIMHU U
razamu.

O6ocHOBaHHE pE3YyJIbTATOB OINBITOB OCOOCHHOCTSIMH CTPOCHHMsI BEIIECTBA B
TBEPAOM, KHUJAKOM U ra3000pa3HOM COCTOSTHUSIX.

OKCHepUMEHTAIIBHOE J0Ka3aTeNbCTBO 3aKkoHa [lackas.

Pemenne 3amau Ha pacy€T gaBiIeHUS TBEPIOTO Teja

4.2 | JlaBjeHHe JKHAKOCTH 5

3aBUCHUMOCTD JIAaBJIECHUS KUJIKOCTU

or ray6unbl. [lHeBMaTHueckue

MAaIlINHEL. I'mnpocratnueckuit
napajiokc. CooOmaromuecs
COCYABI. I'mppaBnuueckue
MEXaHU3MBI

XapaI(TepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIBHOCTH O6y‘-IaIOIIII/IXC$I

HccnenoBanne 3aBUCUMOCTH JABJICHHUS JKUAKOCTH OT TIyOMHBI TOTPYKEHHUS U
IUIOTHOCTH JKUJKOCTH.

HaGmoneHnne m OOBSCHEHHE THAPOCTATHYSCKOrO TapaJoKca Ha OCHOBE 3aKOHA
ITackans.

N3ydenne cooOIarnmxcs COCy/10B.

Pemenue 3aJa4 Ha pacqéT JaBJICHUSA XUIKOCTH.




103

OObsicHEHHE NpPHUHLMNA JEUCTBHUS THUIPABIMYECKOrO Ipecca, MHEBMATHYECKUX
MaIlVH.

Ananu3 v 00bsCHEHHE MPAKTUUYECKUX CUTYAIUi, AEMOHCTPUPYIOIIUX MPOSIBICHUE
JABJICHUs KUAKOCTU M 3akoHa [lackans, HampuMmep MpOLECCOB B OPraHU3ME IIPHU

rJ1yOOKOBOJHOM HBIPSIHUU

4.3 | ATMoc(epHoe 1aBJieHHE 6
Atmocdepa 3emiu u
aTMocepHoe JaBJICHUE.
[TpranHbI CYIIIECTBOBAHMSI

BO3AYUIHOM  00OJIOYKM  3eMiIn.
Oneir  Toppuuennu. HM3mepenue
aTMoc(epHOro JaBJICHUS.
3aBUCHUMOCTD aTMOc(epHOro
JaBJI€HUS  OT  BBICOTBI  Haj
ypoBHeM Mops. [Ipubopsr ans
U3MEpEHUs aTMoc(hepHOro

JTaBJICHUSA

XapakTepuCcTHKa OCHOBHBIX BUJOB JACSATEIBHOCTH 00YJArOIINXCSI

DKCIepuMEHTAIbHOE OOHApYyKeHUE aTMOC(EPHOTO JTaBICHUS.

AHamn3 W OOBSCHEHHE ONBITOB M MPAKTHYECKUX CHUTYallWid, CBS3aHHBIX C
neicTBuEM aTMOCGHEPHOTO JIaBIICHUS.

OObsicHeHuE cyliecTBOBaHMS aTMochepsl Ha 3eMile U HEKOTOPBIX IJIaHETaX WIH
e€ OTCYTCTBUS Ha Apyrux Iuianerax u Jlyne.

OObsicHEeHNE W3MEHEHHUS IUIOTHOCTH aTtMoc(hepbl ¢ BBICOTOM H 3aBUCHMOCTH
aTMOC(EPHOTO JABJICHUS OT BHICOTHI.

Pemenue 3amay Ha pacu€T atMOc(EepHOTO JaBICHHUS.

N3yuenne yctpoiicTBa OapomeTpa-aHeponaa

4.4 | JleiicTBHe KMAKOCTH M ra3a Ha | /

MOIpy;KEHHOEC B HUX TEJI0
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JlecTBHE JKUIKOCTM M Tra3a Ha
NOrpy’)KEHHOE B HHUX  TeEJO.
BreiTankuBaromas  (apxumeioBa)
cuna. 3akoH Apxumena. [InaBanue

Tell. Bo3ayxomnaBanue

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbHOCTHU 06yqa}0m1/1xc;1

DKcrnepuMeHTallbHOE 0OHApYKEHHUE JIEUCTBHS )KUIKOCTH U ra3a Ha MOrpyX EHHOE
B HUX TEJIO.

Ornpenenenue BBITAIKHABAIOLIEH CUJIbI, JEHCTBYIOIIEN Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBenenne U  0OCYXJAEHHE OMNBITOB, JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
BBITAIKUBAIOIICH CHUJIBI, JCHCTBYIOIIEHM Ha TEJNO B JKUJIKOCTH, OT 00BEMa
NOTPYKEHHOM B KUIAKOCTh YaCTH TeJIa M OT IUIOTHOCTU XUAKOCTHU. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CWIbI, ACUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT
Macchl Tea.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMaA MOTpyXKEHHOM B
KUJKOCTh YaCTH TeJa.

Pemenue 3a1ay Ha NpUMEHEHHE 3aKOHA ApXUMea U YCIOBUS IUIaBaHUs Tel.

KoHcTpyupoBanue apeoMmeTpa WIM KOHCTPYHUPOBAHHE JIOAKUA U OTpPEICICHHUE €&

rPY30II0IbEMHOCTH
5 | Pa3zgea 5. PaGora M MOIIHOCTD. | 12 ®usuka 7 knacc PI'AOY
JHeprust AITO «Axanemus
Munnpocsenenus
Poccuny

duzuka 7 kiacc
000
«CBEPOBPA30OBAHUE)»
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5.1

Padora n MomHoOCTH

MexaHnuueckas pabora.

MoutHoCTb

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCILHOCTH O6Y‘I&IOIHHXC$I

3KCH€pI/IMGHTaJILHOC OIIpCACIICHUC MEXaHUYECKOM pa6OTLI CWIbI TAXKCECTH IIpU

MmaacHun TCJla MW CHJIbl TPCHHUA IIPU PABHOMCPHOM IICPCMCIOICHHMU TCJIa II0

TOPU30HTAIBHOM ITOBEPXHOCTH.

Pacuér momHOCTH, pa3BUBaEMON NIPU MOABEME IO JIECTHUIIE.

Pemenne 3amay Ha pacyET MEXaHUYECKON PaOOTHI M MOIITHOCTH

5.2

IIpocTbie MeXaHU3MBbI

5

[IpocThie  MEXaHWU3MBI:  pbIYar,
070K, HAKJIOHHAS  IIJIOCKOCTb.
[IpaBuno paBHOBeCHs  pblyara.
[IpumeHneHue npaBuaa paBHOBECHS
ppluara K  OJokKy. «30J0TO€
IIPaBUIIO» MEXaHUKH. KIIA
IpoCThIX MeXaHu3MoB. IIpocteie

MCXaHM3MBI B 6BITy H TCXHHUKC

XapaKTepI/ICTI/IKa OCHOBHBIX BUAO0B ACATCIBbHOCTH OGy‘-IElIOIHI/IXC?I
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OrnpenienieHue BBIUTPHINIA B CUJIE MPOCTHIX MEXAaHHW3MOB Ha IMPUMEpPE phluara,
MOJABUYKHOTO U HETOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue ycinoBHsl paBHOBECHS pblyara.

OOHapyXeHHE CBOMCTB MPOCTHIX MEXAaHW3MOB B PA3JIUYHBIX HWHCTPYMEHTaX H
MPUCIIOCOOJICHUSIX, HUCIIONB3YEMbIX B OBITY M TEXHUKE, a TaKXKe B IKUBBIX
OpraHu3Max.

OKCNEPUMEHTAJIbHOE  JIOKA3aTeIhCTBO PABEHCTBA pabOT TpU MNPUMEHEHUH
MPOCTHIX MEXaHU3MOB.

Onpenenenue KII/] HaKTOHHOW MIOCKOCTH.

Peuienre 3aau Ha MpUMEHEHUE TIpaBUila paBHOBecHs pbryara v Ha pacu€t KII

5.3 | MexaHu4veckasi JHeprusi 4

MexaHnuueckas DHEPTHS.
Kunernyeckas u mnoTeHIHMaibHAs
sHeprusa. [lpeBpaiienue omHOTO
BUJAa MEXaHWYECKOHM DSHEpPruu B
JIPYTOH. 3aKOH  COXpaHEHHUs

OHCPIUU B MCXAHHUKC

XapaKTepHCTUKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

OKCIEPUMEHTAIIBHOE OIPEAEICHUE U3MEHEHUS KUHETUYECKOW U MOTEHUHUATBHOM
SHEPI'UH TeJa MPU €r0 CKATHIBAHUU 10 HAKJIIOHHOM IJIOCKOCTH.

@opMyIUpPOBAaHWE HAa OCHOBE HUCCJIEAOBAaHUS 3aKOHA COXPAHEHUSI MEXaHUYECKOU
SHEPTHH.

OO6cyxaeHune rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHECHHS YHEPTUH.

Pemenue 3a1a4 C UCIIOJb30BAHHNECM 3aKOHA COXPAHCHUS OHCPIUU

Pe3epBHoe Bpems 3 yaca

Hroro 68 yacos

8 ki1ace

Neo | Tema, conepxxanue KosmmuecTBo | DiIeKTpOHHBIE
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qaCoB

oOpa3oBaTeibHbIC

pecypchl

Pasznen 1. TemyioBbie ABJIeHUSA

28

®uzuka 8 kinacc PI'AOY
HAI1O «AkaneMus
Munnpocselesus

Poccuny»

dusuka 8 Kiacc
000
«CBEPOBPA30OBAHUE»

dusuka 7-9 kiaccel

['AOY BO MI'TTY

bubmmorexa MOII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJINMIHNAJA IIKOJIbHUKOB

https://vos.olimpiada.ru

1.1

CTtpoeHue H CBOHCTBa BelleCTBA

OCHOBHBIE OJIOKEHUSI

MOJIEKYJIIPHO-KUHETUYECKON

TEOpUU  CTPOCHMUS  BEIIECTBA.
Macca wu pasMepbl aTroMOB U
MOJICKYI. OnbITHI,
MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--
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KUHETUYECKOW Teopuu. Mogenn
TBEPAOTO, KUIKOTO 51
razoo0pa3Horo COCTOSIHUI
BellecTBa. Kpucramimueckue u
amopdubie Tena. OObsCHEHUE
CBOWMCTB Ta30B, XKHUAKOCTEHU U
TBEPBIX Tell Ha OCHOBE
IIOJIOKEHU M MOJIEKYJISIPHO--
KMHETUYECKON TEOpHH.
CmaunBaHME W KanWUISIPHbIE
ABJIeHUA. TemoBoe paclupeHue

N CXKaTuc

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIIII/IXCSI

HaGmionenrie W MHTEpIpeTanusi OMNBITOB, CBHUJIETEILCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEUIECTBA: OMBITHI C PACTBOPEHUEM PA3IMYHBIX BEIECTB
B BOJIC.

Pemenue 3a7ad mo OIEHHWBAHMUIO KOJMYECTBA aTOMOB WJIM MOJICKYJ B €IMHHIIC
00BéMa BelecTna.

AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (HampuMmep, ¢pparmenta mosmsl Jlykpenus «O
IpUPOJIe Belel») ¢ U3JI0KEHHEM OOOCHOBAaHWUU aTOMHOM THITOTE3bI (CMBICIIOBOE
YTEHUE).

OrneHka yOeTUTEIPHOCTH 3THX 000CHOBAHHUIA.

OObsicHeHHe OPOYHOBCKOTO JBIDKCHHUS, SIBICHUS AUPOY3UU U Pa3IUddil MEXKITY
HAMU Ha OCHOBE IMIOJIOKCHUN MOJEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS
BEILIECTBA.

OObsicHEeHNE OCHOBHBIX PA3IMYUi B CTPOCHHUH Ta30B, KUIAKOCTEH M TBEPABIX TEI C
WCIIOJIb30BAaHUEM TIOJIOKEHUH MOJEKYISIPHO-KMHETHYECKOM TEOPUH CTPOCHUS
BEILIECTBA.

HpOBeI[eHI/IC OIIBITOB IIO BbIpAIIMBAHHUIO KPHCTAJLIIOB HOBapeHHOﬁ CoJiIn HniIn
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caxapa.
[IpoBenenne u 00BSICHEHNE ONBITOB, JEMOHCTPUPYIOMINX KAMMJUTSIPHBIC SIBICHUAS U
SIBJICHUE CMAYMBaHMSI.

OOBsICHEHUE POJU KAMWIUISAPHBIX SBICHUW JJIS MOCTYIICHUS BOJBI B OPTraHU3M
pacTeHu.

HaGmtonenue, npoBeeHre U OOBSICHEHHWE OMBITOB IO HAOIIOJEHUIO TETUIOBOTO
pacCIIMpPEHUs Ta30B, KUIKOCTCH U TBEPABIX TEIL.

OOBsiCHEHHE COXpaHEHUS 00BbEMa TBEPABIX TEN, TCKYYECTH >KHJIKOCTH (B TOM
quCJIe, Pa3HUIIBI B TEKYYECTH IS Pa3HBIX )KHIKOCTEH), JaBICHUS Ta3a.
[TpoBeieHHE OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTD JIaBJICHUS BO3yXa OT €r0
00béMa M HarpeBaHUs WIM OXJIAKICHUSA, U UX OOBSICHCHHUE Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUS.

AHanu3 MpakTHYECKUX CUTYAIlUH, CBI3aHHBIX CO CBOMCTBAMHU Ia30B, JKHJIKOCTCH H

TBEPIBIX TEN

1.2 | TenJjioBbIe mpouecchl 21

Temnepartypa. CBs13b
TeMIepaTypbl CO  CKOPOCTBIO
TEIUIOBOTO  JBWJKCHUS  YacCTHIL.
Baytpennsisi sHeprus. CrocoObl
W3MEHEHUS BHYTPEHHEW SHEPruu:
TeIUIoNepeaya W COBEPIICHHE
paboTel. Buael Temnomepenauu:
TEIUIONPOBOJIHOCTh,  KOHBEKIIHS,
uznydeHre. KoanuecTBo TEIIOTHI.
VnenpHas TEIJIOEMKOCTh
BEILICCTBA. TennooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE
TeIIoBOoro Oamnanca. IlnaBsienne u

OTBEPACBAHUC KPHUCTAINIMYCCKUX
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BCIIECTB.  YJAenbHas  TEIUIOTa
miasnenus. IlapooOpa3zoBanue u
KOHJICHCALIUSL. Hcnapenue.
Kunenne. VYpaenbHas  temiora
napooOpa3zoBaHusi. 3aBUCHUMOCTH
TEMIIEPATYPhI KUTICHUS oT
aTMOC(hepHOTo JIABJICHUSL.
BrnaxHocte Bo3ayxa. OHeprus
TOIUIMBA.  YJAedbHas  TeIloTa
cropanusi. [IpuHnmmner  paboOTHI
TernoBeix  naBurarenen  KII]
TEIUIOBOTO JBHUTaTeNs. TeroBbie
JIBUTATETN U 3aluTa
OKpy)Karoumie  cpelapl.  3aKOH
COXpaHEHHMs] U  MPEBPALICHUS

OHCPI'UH B TCINIOBLIX ITPOLCCCAX

XapaKTepuCTHKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

O6ocHOBaHKE MTPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHUE pa3TUYHBIX CIOCOOOB U3MEPEHUS U KA TEMIIEPATyPHhI.

HaGmronenre n 00bSICHEHHE OTBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH
SHEPTUU TeNa B pe3yabTaTe TeIUIONEepeaadn U paboThl BHEITHUX CHIL

HaGmonennie u 0OBACHEHHE ONBITOB, OOCYKIEHHWE MPAKTUYCCKUX CHUTYaIuH,
JEMOHCTPUPYIOIIUX pPA3JIMYHbIE BHUABl TEIUIONEPEAAUYU: TEIJIONPOBOAHOCTD,
KOHBEKIHIO, N3Ty4YCHUE.

HccnenoBanue sIBICHHS TETNIOOOMEHA MPU CMENIMBAHWW XOJOJHOW W TOpSYEH
BO/IBI.

HaGmronenre ycTaHOBICHHS TETUIOBOTO PABHOBECHUSI MEXIY TOPSUYEH M XOJIOTHOM
BOJIOM.

Onpenenenue (M3MEpEeHHE) KOJMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW mMpH
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TEMJI000MEHE C HArPEeThIM METALTMYECKUM LIUIUHIPOM.

Omnpenenenue (M3MepeHUE) yIeIbHON TEITOEMKOCTH BEIIECTBRA.

Pemennie 3amay, CBSI3aHHBIX C  BBIUKMCICHHEM  KOJIMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TMPHU TEMIOOOMEHE.

AHanu3 cuTyarui MpakTUYeCKOro MCIOJb30BaHUSI TETIJIOBBIX CBOMCTB BEILIECTB U
MaTepuaigoB, HampuMep, B LEIAX OSHEProcOEPEeKEHUsS:  TEIUIOU3OJIAIMS,
sHEprocOeperaroue Kpbiiu, TePMOAKKYMYJISITOPHI U T. 1.

HaGmtonenue siBjeHuid ucnapeHus U KOHISHCAIUH.

HccnenoBanue npoiiecca HCHApEHUs Pa3IUYHbIX KHJIKOCTEH.

OObsicHeHHE SIBJICHUW WCHApeHWus W KOHJEHCAIlMM Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO yUCHHS.

HaGmonenne u oOBsACHEHHE mMpollecca KUMEHHUS, B TOM YHCIIEC 3aBUCHMOCTHU
TEMIIEPATyPhl KUTICHUSI OT JIABJICHHUSI.

Onpenenenue (M3MEpPEHNE) OTHOCUTEIBHON BIIAJKHOCTH BO3AyXa.

HaGmionenne mnporecca IUIaBiIeHUs KPUCTANIMYECKOrO BEIECTBa, HampUMep,
h11:91 &

CpaBHEHUE MPOLIECCOB IJIABJICHHS KPHUCTAJUIMYECKUX TEN M pa3MArdeHus MNpu
HarpeBaHuu aMOpPQHBIX TEN.

Onpenenenue (M3MEpEeHNUE) yACIbHON TETUIOTHI IJIABJICHUS JIbJA.

OObsicHeHHE SBICHUW IUIABJICHUS M KPUCTAJUIM3AIMM Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHOTO YUEHHSI.

Pemiennie 3amay, CBA3aHHBIX C BBIYMCICHHUEM KOJWYECTBA TEIUIOTHI B IMPOIECCax
TEIJIONEPEIau MPH MJIABICHUHN U KPUCTAIITIU3AIUHU, UCTIAPEHUN U KOH/ICHCAIUU.
AHaiM3 CHUTyalluid TMPAKTUYECKOTO TMPHUMEHEHMS SIBJICHUW IUIABICHUS U
KpUCTAJIJIM3AllMU, HAMNpUMEpP, TMOJYYEHUE CBEPXUHUCTBHIX MATEPUATIOB, COJIEBas
rpeJika u Jp.

AHanu3 paboThl 1 00BSICHEHUE MIPUHIIMIA IEUCTBUS TEIUIOBOTO JIBUTATEIIA.
Boluncnenue KonuyecTBa TEIUIOTHI, BBIACISIONIETOCS MPU CTOPAHUU PA3TUUYHBIX

Bu0B TormuBa, u KIIJ] aBurarens.




112

OO6cyxnenue

OKOJIOTH4Y€CKHUX

MOCJIEICTBUM

HUCIIOJIb30BaHUA

JIBUTATEJICH

BHYTPEHHETO CrOpPaHUsl, TEIUIOBBIX U THIPOAIEKTPOCTAHIUI

2

Paspgen 2. Duekrpuyeckue H

MAarduTHbIC SABJICHUA

37
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000
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2.1

dileKTpUYeCKHne 3apsiabl.
3apsiKkeHHBIE TeJla M HMX

B3aUMOJAeCTBHUSA

OnexkTpuzanus Teia. JlBa poxda
AIEKTPUYECKUX 3apsa0B.
B3aumopericteue 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHUMOCTH

CUJIBI B3aUMOIECTBUSI
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3apsDKEHHBIX TEJI OT BEJIMYMHBI
3apsIOB M PACCTOSHHUS MEXKIY
TeaaMu). OJEKTpUUECKOe ToJIe.
Hanpsx€HHOCTD  3JIEKTPHUUYECKOTO
noyist. IlpuHnun cynepno3unuu
AIEKTPUUYECKUX nojeu (Ha
KayecTBEHHOM ypoBHe). Hocutenu
ANEKTPUUYECKHUX 3apsi/10B.
DNEeMEHTapHbId  AJIEKTPUUYECKUI
3apsia. Crpoenue aToma.
[IpoBOAHMKM U  JAUDJIEKTPHKHU.
3aKkoH COXpaHEHUS

QJICKTPUYCCKOI'O 3apiaaa

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCILHOCTH 06y11a}0umxc;1

HaGmronenuie 1 mpoBeieHHEe OMBITOB 1O 3JEKTPU3ALNH TEJl IPU COMPUKOCHOBEHHUH
Y UHAYKIUEH.

HaGmionennie u oO0BsicHEHHWE B3aUMOJCHCTBUS OJHOMMEHHO M PA3HOMMEHHO
3apsHKEHHBIX TETI.

OObsicCHEHUE TIPUHIINTIA IEHCTBUSA JIEKTPOCKOTIA.

OObsicHEHUE SBICHUN SJEKTPU3ALMUA TPU COMPUKOCHOBEHUU TENl M MHAYKIIHEH C
HCIOJIb30BAHMUEM 3HAHUM O HOCUTEIISIX JIEKTPUUECKUX 3aPSAI0B B BEILIECTBE.
Pacno3naBanue u 0ObSICHEHUE SIBICHUMN AJIEKTPU3ALMU B IOBCETHEBHOMN KU3HH.
HaGmionenne u OOBSICHEHHE OIBITOB, WILIIOCTPUPYIOMIUX 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsa.

HaGmronenre onbITOB MO0 MOJACITMPOBAHUIO CUIIOBBIX JIMHUN IEKTPUIECKOTO TOJIS.

HCCJ’IGI{OB&HI/IC I[GﬁCTBH?I QICKTPHUYICCKOI'O II0JIAA Ha IMMPOBOAHUKHU U JTUIJICKTPUKHU

2.2 | IlocTosinubiii  djexkTpuueckuii | 20

TOK

DJIEKTPUYECKAN  TOK. Y CIOBHS
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CYLIECTBOBAHUS DJIEKTPUUYECKOTO
TOKa. VICTOYHHKHA TOCTOSIHHOTO
TOKa. JIeWCTBUSA DIEKTPUYECKOTO
TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUU TOK
B AKUJIKOCTSX u ras3ax.

OnekTpuueckas 1enb. Cuna Toka.

DIEKTPUUECKOE HaIpsKEHHUE.
ConpoTuBieHne MPOBOIHUKA.
VY nenpHOE CONPOTHBIICHHUE

BemiecTBa. 3akoH Oma  uig
yuacTka 1enu. [locnemoBaTenprHoe
U TapajuieIbHOC  COCIMHEHHUE
ITPOBOJTHUKOB. Pabora u

MOITHOCTB JJCKTPUYCCKOI'O TOKaA.

3akoH Jxoyna—Jlenua.
DJNIeKTpUUYECKHUE LeTH u
noTpeouTenu AIEKTPUUECKOM

sHepruu B OwbiTy. KopoTkoe

3aMbIKaHHUEC

XapaKTepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIBHOCTHU 06yqafom1/1xc;1

HaGmoneHne pa3nuaHbIX BHIOB ACHCTBUS AJICKTPUYCCKOIO TOKA U OOHAPYKCHHE
9TUX BUJIOB JICUCTBHUS B MOBCEIHEBHOM KHU3HH.

HaGmomeHne BO3HMKHOBEHHSI Ta30BOTO pa3psja M IJISKTPUYECKOro TOKa B
KHUJIKOCTH.

CoOopka 1 UCTIBITaHWE JICKTPUUECKOM 1IeTH MTOCTOSHHOTO TOKa.

N3mepeHne cuiibl TOKa aMIEPMETPOM.

H3mMepeHne 3eKTpUUeCKOro HAPSHKEHHUST BOJTBTMETPOM.

[IpoBenenue u  OOBSICHEHHUE ONBITOB, JEMOHCTPHUPYIOIIUX 3aBUCHUMOCTh
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ANEKTPUYECKOTO0 CONPOTUBIICEHHUA MPOBOAHMKA OT €ro JJIWHbI, [UIOUIaAH
MONEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, MPOTEKAIOLIETO Yepe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pE3UCTOPE.

[IpoBepka mpaBuiia CIOKEHUSI HAPSDKEHUH NIPU MOCIEA0BATEIbHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia 115l CUIIBI TOKA MPU MapaieIbHOM COEUHEHUU PE3UCTOPOB.
AHanu3  cuTyalMid  MOCJENOBAaTEJIBbHOTO M MNapayieIbHOTO0  COSAMHEHUS
IPOBOJAHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3amau ¢ wucnoinp3oBaHueMm 3akoHa Owma u  ¢dopmyn pacuéra
ANEKTPUYECKOTO COIMPOTHUBIICHHUS] TPH TOCIEOBATEIbHOM U  MapajieIbHOM
COEIMHEHUHU MTPOBOIHUKOB.

Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, MPOTEKAIOIIETO Yepe3 pe3UCTop.
Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 JIAMIIOUKY OT HANpPSKEHHs Ha HEW.

Onpenenenue KIIJ narpeBarens.

HUcciaenoBanue npeoOpa3oBaHUs SHEpPruu npu MoabEMeE rpy3a
AJIEKTPOJIBUTATEIIEM.
OO0mBsacHenue yCTpOMCTBA 5 MPUHIIUIA JIEUCTBUS JTOMAIITHUX

AIIEKTPOHATPEBATENbHBIX TPUOOPOB.
OObsicHEeHHE TPUYUH KOPOTKOTO 3aMBIKAHWS W TPUHIMMA JEWCTBUS ITUIABKUX
MPEIOXPAHUTEIICH.

Pemenue 3amau ¢ ucnosibzoBanreM 3akoHa Jxoynsa—JIenna

2.3 | MarauTHbIC SIBJCHUS 6
ITocTossHubIE MAarHUTHIL.
B3aumoeiictBue NOCTOSTHHBIX

MAarduToOB. MarsutHoe  1IOJI€E.
MarautHoe mojie 3eMJid U €ro

3HAa4YCHUC MOJI1 KU3HH Ha 3emiie.
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OneiT Opcrena. MarautHoe nosue
3JIEKTPUUECKOTO TOKa.
[IpumeHeHne AJIEeKTPOMAarHuToOB B
TEXHUKE. JleWcTBME MAarHUTHOTO
MOJi HAa NPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb  MTOCTOSIHHOTO
TOKa. Hcnonp3oBanue
BJIEKTPOJABUTATEIIEN B
TEXHUYECKUX YCTPOMCTBAX M HA

TpaHCIIOPTE

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBbHOCTH O6yanOHIHXCH

HccnenoBanre MarHUTHOTO B3aUMOICHCTBHUS TOCTOSTHHBIX MArHUTOB.

N3ydeHre MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB MPU WX OOBEAUHEHUH U
pa3lelICHHH.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSIHHBIX MAarHUTOB.

W3yyeHue MarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB MPH WX OOBEIMHEHUHU U
pa3lielICHHH.

[IpoBeneHre ONBITOB MO BU3YaJIU3ALIMHU M10JIS1 IOCTOSTHHBIX MAarHUTOB.

N3yueHune siBIEeHNA HAMarHUYMBaHUs BELIECTBA.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.
[IpoBeneHue ONBITOB, AEMOHCTPUPYIOLIMX 3aBUCUMOCTH CHUJIbl B3aWMOJECHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbI U HAIIPABJICHUS TOKA B KaTyLIKE.

AHanu3 cuTyaruii IpakTUYECKOTO MPUMEHEHHUS DJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, TPOMBILIJIEHHOCTH, MEIUIIMHE).

N3ydenne 1eicTBrsl MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

N3ydeHne 1erCcTBHS AIEKTPOIBUTATENS.

N3mepenne KII1/] anekTpoaBuraTeabHON yCTaHOBKH.

PacnoznaBanme W aHaNMM3 pa3IMYHBIX MPUMEHCHUN  JJIEKTPOJBUTaTEIEH

(TpaHcopT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4

JJIeKTPOMATHUTHAS MHAYKIUS

OmnbITeI QDapanes. SIBrenue
ANEKTPOMAarHUTHOM  WHAYKIIUH.
ITpaBuno Jlenuna.
DneKTporeHepaTop. CniocoOml
IIOJIYYEHHUS AIEKTPUYECKOU
SHEpPruM. OJEKTPOCTAHIMM  Ha
BO300HOBIIIEMbBIX MCTOYHHUKAX
SHEPruu

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU 06yqa}01111/1X051

OnBITHI IO HNCCIICOAO0OBAaHHUIO SABJICHUA BHGKT'pOMaFHPITHOﬁ HUHAYKOHUW:. UCCIICTOBAHUC

W3MEHCHUM 3HAUYCHUS U HaIlpaBJICHUA HHAYKIIHOHHOI'O TOKa

Pe3epBHoe Bpems 3 yaca

Hroro 68 yacosB

9 kiacc
Ne | Tema, conepxanue KonuyecTBo | D1€KTpOHHBIE
4acoB oOpa3oBaTeIbHBIC
pecypcbl
1 | Paszgen 1. Mexannueckue | 40 ®uzuka 9 knacc PI'AOY
SIBJICHUSA AITO «Axanemus
Munnpocsenenus

Poccuny

dusuka 9 knacc

000

«CBEPOBPA30OBAHMUE»

dusuka 7-9 kinaccel
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['AOY BO MI'TTY

bubmmnorexa MDOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJINMITAA/IA IIIKOJIbHUKOB

https://vos.olimpiada.ru

1.1

Mexannueckoe JBMKEHHE W

CIIOCOOBI €ro ONMUCaAHUS

10

MexaHndeckoe JBU)KEHUE.
MarepuanpHas Touka. Cucrema
OTCUéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKCHHS.
PaBHOMEpHOE MPSIMOJIMHENHOE
JIBUKCHUE. HepaBromepHoe
MPSAMOJIMHENHOE JIBIOKCHHUE.

CpenHsisi 1 MTHOBEHHasi CKOPOCTh

Tena npu HEPAaBHOMEPHOM
JIIBIDKCHUU. Yckopenue.
PaBHOyCKOpEHHOE

IPSIMOJIMHENHOE IBUYKECHUE.

CBoOomnoe mamgenue.  OMBITHI
lNanunes. PaBHOMepHOE NBUKEHUE
no OokpyxHoctu. Ilepuon wu
yacTtoTa oOparmieHus. JIunelinas u
yTJIOBas CKOPOCTH.

[enTpocTpeMurenbHOE
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YCKOPEHUE

XapaKTGPHCTHKa OCHOBHBIX BUA0B ACATCIBbHOCTH o6yanomeca

AHanu3z W OOCYXJEHUE PA3NUYHBIX MPUMEPOB MEXAHUYECKOTO JBMXKCHUS.
OO6cyxaeHue rpaHul IPUMEHUMOCTH MOJENH «MaTepHalibHas TOUKay.

OnucaHue MEXaHMYECKOro JBIXKEHHS pa3IMYHbIMH crocobamu (ypaBHEHHE,
Tabnuna, rpaduk).

AHanu3 KU3HEHHBIX CHUTyallui, B KOTOPBIX TMPOSIBISETCS OTHOCHUTEIHHOCTh
MEXaHMYECKOTO JIBUKECHHUS.

HaGmonenre MexaHU4eCKOro IBUKEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHue MmyTel U TPACKTOPHM ABMKEHHSI OJHOTO M TOTO K€ Teja OTHOCUTEIHHO
pPa3HBIX TEJI OTCYETA.

Ananu3 Texcra ['anuiest 06 OTHOCUTENBHOCTH JIBHKECHMSI; BBIIOJTHEHHUE 3aJaHHM
0 TEKCTY (CMBICIIOBOE UTEHUE).

Omnpenenenue cpeaHe CKOPOCTH CKOJBXKEHUsI OpyCKa WM JBMXKEHUS IIapUKa 0
HAKJIOHHOM IMJIOCKOCTH.

AHanu3 u 00CyXJeHHE CHOCOO0B MPUONMMKEHHOTO OMpeaeiIeHUs] MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B KUIKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOWIIS U T. 11.).

Onpenenenue MyTH, TPORIESHHOTO 3a JIAHHBIN MPOMEXYTOK BPEMEHU, U CKOPOCTHU
Tena 1o rpaduKy 3aBUCUMOCTH MyTH PABHOMEPHOTO JIBIXKEHHS OT BPEMEHHU.
OOcyxeHue BO3MOXKHBIX TNPUHLMUIOB JAEUCTBUS MNPUOOPOB, H3MEPSIOMINX
CKOPOCTb (CHIUIOMETPOB).

Boluncnenne mn0yTM W CKOPOCTHM TMPU PABHOYCKOPEHHOM  MPSIMOJIMHEHHOM
JBUKEHHUH TeJa.

Onpenenenne TPOWUIECHHOTO MYTH W YCKOPECHHS JBIDKEHHUS Teja Mo Tpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEMHOI'O JBM)KEHHS Telaa OT
BpPEMEHU.

[IpoBepka rumoTe3bl: €Ciau MPU PABHOYCKOPEHHOM JIBHKEHUM O€3 HayaiabHOU
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CKOPOCTH IYTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

OrnpeneneHue yCKOpEHUsl Tea MpU PaBHOYCKOPEHHOM JBMIKEHHH IO HAKJIOHHOM
MJI0CKOCTH.

N3mepenue neproja u 4aCTOThl 0OpaIlleHHs Tejla M0 OKPYKHOCTH.

OnpeneneHue CKOPOCTH PABHOMEPHOT'O JBUKEHUS Tea MO OKPYKHOCTH.

Pemiennie  3amau Ha  omnpenereHWe — KUHEMAaTHYECKHUX  XapaKTEepPUCTUK
MEXaHUYECKOTO JBUKEHUS Pa3TUIHBIX BUJIOB.

Pacno3naBanue u npuOIMKEHHOE ONMHMCAHUE PA3TUYHBIX BUIOB MEXAaHUYECKOTO
JBIDKCHHUSI B TIPUPOJIE W TEXHHMKE (Ha MpuUMepax CBOOOJHO MaJarolux Ted,

JABHKCHUSA ) KUBOTHBIX, HEeOECHBIX TCJI, TPAHCIIOPTHBIX CPCACTB U ,Hp)

1.2 | BzaumoaeiicTBue TeJa 20

ITepseiit 3akoH Herorona. Bropoii
3akoH Hprorona. Tpetuil 3akoH
Hrrotona. [TprHIMIT
CyNeprno3uuu CHII. Cuiia
ynpyroctd. 3akoH [I'yka. Cuna
TPEHUS: cuia TpeHUs
CKOJIbXKEHHUSI, CHJIa TPEHUS IMOKOS,
npyrue Buabl TpeHua. Cuna
TSOKECTU W 3aKOH BCEMHUPHOTO
TATOTCHUS. Yckopenue
CBOOOJHOTO TMajacHUs. J[BrkKeHHE
miaHetT Bokpyr Connua. Ileppas
KOCMHYECKas CKOPOCTb.
HesecoMocts ®  meperpysku.
PaBHOBeCHEe MaTepraibHON TOYKH.
AOGCOTIOTHO TBEPIOE TeJo.

PaBHoBecue TBEpmOro Tema c
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3aKpEIVIEHHON OCBIO BpALCHHUS.

MowmeHnT cuibl. LleHTp TsKxecTH

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIbPHOCTHU 06yqa}oumxc;1

HaGmionenre u oOCyXJI€HUE OIBITOB C JBI)KEHHEM Tela MPU YMEHBIICHUH
BIUSIHUSL IPYTUX TE€J, NPEMATCTBYIOIUX ABUKEHUIO.

Ananu3z Texcra [anmuies ¢ ONMCAaHMEM  MBICIIEHHOTO  DKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIMH; BBIIIOJHEHHUE 3aJJaHUH 110 TEKCTY (CMBICIOBOE
YTCHUE).

OO6cyxaeHne BO3MOXHOCTH BBIMOJIHEHUS 3aKOHA UHEPLIMK B PA3IMUYHBIX CUCTEMAX
OTCYETA.

HaGmonenne u o0CyXJIeHHEe MEXaHUYECKHUX SIBICHHM, MPOUCXOIAIIUX B CUCTEME
orcuéta «Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHHH
OTHOCUTEIBHO KaOMHeTa PU3KKH.

JIeficTBUSL ¢ BEKTOpPAMH CHJI: BBIMIOJHEHUE 3aJaHUil MO CIOXEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmionenre w/wnu mpoBeJEHUE OMBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHUMOCTD
YCKOPEHHUS TeJa OT MPUIOKEHHOW K HEMY CHIIBI M MacChl TeJa.

Ananu3 u 00bACHEHHE SIBICHUI C UCIIOIb30BAaHHUEM BTOPOro 3aKkoHa HeioToHa.
Pemenue 3amad ¢ MCHOJMB30BaHMEM BTOPOro 3akoHa HploTOHAa u mpaBuia
CJIOKEHUS CHUII.

Omnpenenenue KECTKOCTH MPYKUHBI.

Ananu3 curyanui, B KOTOPBIX HAOMIOMAIOTCS ympyrue aedopManuu, U WX
00BSICHEHHE C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenune 3amau ¢ ucnonb3oBanueM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHUS CKOJBXKEHHS OT CUJIbI HOPMAJIbHOIO
JABIICHUS.

OO6cyxaeHne pe3yabTaToB UCCIICIOBaHUS.

Omnpenenenue KodpPuLMeHTa TPEHUS CKOJIbXKEHUS.

N3Mmepenune cuibl TpEHHS MTOKOS.
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Pemienunie 3aau ¢ ucnonb3oBaHueM (HOPMYIIbI 11 CUITbI TPEHUS CKOJIbKEHUS.
AHanu3 JBWKEHHS TENI TOJIBKO MOJ| JNEUCTBUEM CHIIBI TSXKECTH — CBOOOIHOTO
MaJICHUSI.

OObsicHEHNE HE3aBUCUMOCTH YCKOPEHHSI CBOOOAHOIO MaJIEHUs OT MaccChl Tea.
OneHKa BEJIUYWHBI CUJIBI TSATOTCHUS, JEHUCTBYIOIMIEH MEXAy NBYMs Teiamu (AJis
pPa3HBIX Macc).

AHanu3 JBWKEHUS HEOECHBIX TeJN TMOJ JCHCTBUEM CWIbl TATOTEHUS (C
UCIIOJIb30BAaHUEM JIOTIOJIHUTEIIbHBIX NUCTOYHUKOB MH(OPMAIIIH).

Pemienne 3amau ¢ MCMOJMB30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U (OPMYJIbI
JUTSL pacy€Ta CUJIbI TAKECTH.

AHaJIN3 OPUTHMHATIBHOTO TEKCTA, ONMUCHIBAIOIIETO MPOSABICHUS 3aKOHA BCEMUPHOTO
TATOTCHUS; BBIMOJHEHHE 3aJJaHUI 10 TEKCTY (CMBICTIOBOE UTCHUE).

HaGmonenre u o0Cyx/IeHHE ONBITOB M0 U3MEHEHUIO Beca Teja MPH YCKOPEHHOM
JIBUKCHUU.

AHanu3 ycloBH BO3HUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Pemenue 3a1a4 Ha onpenesieHUe Beca Tejla B pa3jInyHbIX YCIOBUSX.

AHanu3 cui, IeMCTBYIOUIMX Ha TEJO, MOKOSIIEECs Ha OTIOpE.

Ornpenenenue UEHTpa TAKECTH PA3IMYHBIX TEN

1.3 | 3akoHbI coXpaHeHUs 10

Nmmynee Tela. N3menenue

uMItyiabca. IMnynbe cuibl. 3aKOH

COXpaHECHUS MMIYJIbCa.
PeaktuBHOEC JIBU)KCHHUE.
Mexannyeckas paboTta 51

MomiHocTh. Pabora cumn TsKecTH,
YOPYTOCTH, TPEHMUSL. CBsi3b
SHEPIruu u paboTHI.
[loTeHuuanbHas SHeprusi Tena,

IIOAHATOrO HaJd IOBCPXHOCTBIO
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3emnu. lloTreHumanvHass >HeEprus
cxaTol mpykuHbl. KuHertnueckas
JHEprus. Teopema 0
KMHETUYECKOW DSHEPruM. 3aKOH
COXpaHeHUs MEXaHUYECKON

SHEPruu

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

HaGmonenne u oOCyXJI€HHE OIBITOB, JEMOHCTPUPYIONIUX TMepeady HUMITYJIbCca
IpU B3aUMOJICHCTBUU TEJ, 3aKOH COXPAHEHUS UMITYJIbCa MPU aOCOIOTHO YIPYTOM
Y HEYIIPYroM B3aUMOJICHCTBUU TEJl.

AHaJIN3 CUTYallui B OKPYXKAIOUIEH KU3HU C UCTOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

Pacno3naBanue gBI€HUS] pEaKTUBHOTO ABUXKEHUS B IPUPOJE U TEXHHUKE.
[IpumMeHeHne 3aKOHA COXpAaHEHUS UMIIyJbca ISl pacyéra pe3yJibTaToB
B3aUMOJEHCTBHS Tel (Ha MpUMEpax HEYNPYroro B3aUMOAECHCTBHS, YIPYTOro
LHEHTPAJIbHOTO B3aMMOJEHUCTBUS [JBYX OJMHAKOBBIX TEJN, OJHO U3 KOTOPBIX
HETOJIBUKHO).

Peurenure 3a1au ¢ UCMOIB30BAHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MCHOJIb30BAHUEM
HETOJIBI)KHOTO U TTOJABMXKHOTO OJIOKOB.

N3mepenune MOIIHOCTH.

W3mepenre MOTEeHITMAIBHON SHEPTUH YIPYTO 1e(POPMUPOBAHHON MIPYIKUHBI.
N3Mepenne KWUHETHYECKOW SHEPTUM TeNa MO JJIMHE TOPMO3HOTO ITYTH.
OKCIEPUMEHTAIIbHOE CPAaBHEHHUE W3MEHEHUs MOTEHIMAIbHON W KUHETUYECKOU
SHEPrui Tella NPU ABUKEHUU 110 HAKIIOHHOW IIOCKOCTH.

DKCIepuMEHTAalIbHasi TPOBEPKa 3aKOHA COXPAHEHUS MEXaHWYECKOW SHEpPruu MpH
cBOOOIHOM Ta/ICHUU.

[IpumeHeHne 3aKOHA COXpPAaHEHUS MEXaHMYECKOM DSHEeprum s pacuéra

MOTEHIIMATBbHON U KHHETUYECKOM SHEPTUi Tea.
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Pemenne 3a1a4 ¢ MCIIOJIL30BAHMEM 3aKOHA COXpaHCHUSA MEXaHUYECKOM OHCPIrun

1.2 | DusnyecKue BeJTUIHUHBI 2

dusnueckue BEJINYMHBI.
N3mepenne pu3nuecKuX BETUYHH.
dusznyeckKue IPUOOPHI.
ITorpemHoCTh U3MEpPEHUIN

Me}KI[YHapOIIHaSI CUCTCMa CANHMUIL

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOH_II/IXC$[

OrnpesienieHue 1EHbI JASICHUS MIKAJIBI U3MEPUTEIILHOTO prbdopa.

N3mepenne nMHEHHBIX pa3MEpoOB Tel W TMPOMEKYTKOB BpPEMEHHU C YYETOM
IIOTPEIIHOCTEN.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

N3mepenue temmepaTypbl NMPU MOMOIIX >KUJIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIEPATYPBHI.

BrinosiHeHHe TBOpUYECKUX 3aJlaHUl MO MOMCKY CIIOCOO0B M3MEPEHHUS HEKOTOPHIX
(¢u3MUecKnX XapaKTepUCTUK, HAIpUMEp, pPa3MepoB MalblX OOBEKTOB (BOJIOC,
IIPOBOJIOKA), yIAJIEHHBIX OOBEKTOB, OOJIBIIUX PACCTOSIHHM, MaJbIX MPOMEXYTKOB
BPEMEHH.

OO6cyxIeHre TpeayiaraéMbpIX ClIocO00B

2 | Pazgen 2. Mexannyeckue | 15 ®usuka 9 knacc PI'AOY
K0JIe0aHMs M BOJIHBI AITO «Axanemus
Munnpocsenenus
Poccuny

duznka 9 knacc
000
«CBEPOBPA30OBAHUE»

dusuka 7-9 kinaccel
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2.1

MexaHnueckue KoJeo0aHus

KonebarennHoe IBUOKEHUE.
OCHOBHEIC XapaKTEPUCTUKU
KoJeOaHui: TIepuoja, YacroTa,
aMIUIMTyaa. MareMaTuyeckul u
PY>KUHHBIN MasiTHUKH.

[IpeBpamienne  sHEpruu  MpH

KOJIe0aTeIbHOM JIBUKEHUH.
3aTyxarouue KOJIEOaHUS.
BreinyXeHHbIE KoJIeOaHusl.
Pe3onanc

XapaKTepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIbHOCTH O6y‘-IaIOIIII/IXC$I

HaGmonenne konebaHui T1MOJ JEHCTBUEM CHII TSKECTH W YIOPYTOCTH W

oOHapy)eHHe MOJ00HBIX KOJeOaHNUH B OKPYXKAOIIEM MHUPE.

AHanu3 xonebaHuil rpy3a Ha HUTU U Ha MIPYKUHE.

OnpeneneHHe YacTOThI KOJieOaAHWM MaTEeMaTHUECKOTO H INPY>XUHHOT'O MAasATHHUKOB.

Hab6monenne n 00bsICHEHUE SIBIICHUS PE30HAHCA.

HccnenoBanne 3aBUCHMOCTH TEPHOIa KOJIEOAHUN MOJBEIICHHOTO K HUTH TPy3a OT

JJINHBI HUTH.

[IpoBepka He3aBUCUMOCTH Iepuoa KoJieOaHuil rpy3a, MOJBEIICHHOTO K JIEHTE, OT
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MAaccChI Tpy3a.

HaGmronenne u o0CyXICHHE OIBITOB, TEMOHCTPUPYIONIUX 3aBHCHMOCTh IEpUOAA
KOJICOaHHI MPYKMHHOTO MAasITHAKA OT MAacChl Tpy3a U KECTKOCTH TPY KHHBI.
[TpuMeHeHne MaTeMaTHYEeCKOT0 W MPYKUHHOTO MAasTHUKOB B KAa4eCTBE MOJIEIICH
JUTSI OTTMCAHUS KOJICOaHUI B OKPYKAIOIIEM MUPE.

Pemenue 3amad, CBA3aHHBIX C BBIUMCICHUEM WM OIEHKOW YacTOTHI (TIEpHoza)
KoeOaHuM.

N3mepenue yckopeHusi CBOOOAHOTO MaIeHUS

2.2 | Mexanu4yeckue BOJHbI. 3BYK 8

Mexannuyeckre BOJIHBI. CBOMCTBa
MEXaHUYECKUX BOJIH.
[IpogosnbHbIE W TONEpPEYHbBIC
BOJIHBI. /[JTMHA BOJIHBI U CKOPOCTH
eé pacupoCTpaHEHUs.
MexaHU4eCKUEe BOJIHBI B TBEPIOM
TeJle, CEMCMUYECKHE BOJIHBI. 3BYK.
['poMKOCTh 3ByKa M BBICOTa TOHA.
Otpaxenue 3Byka. MH(}pa3Byk u

YIIBTPa3ByK

XapaKTeprCTUKAa OCHOBHBIX BUJIOB JICITEIIBHOCTH 00 YyJarOITUXCS

OOGHapy’XeHHE U aHAJIU3 BOJHOBBIX SIBIICHHI B OKPYKAIOIIIEM MHPE.

HabGmonenne pacrpocTpaHeHUs MPOJIOIBHBIX M IOMEPEYHBIX BOJH (Ha MOJEIIN) U
oOHapy»XeHNEe aHAJIOTUYHBIX BHJIOB BOJIH B TIPUPO/Ie (3BYK, BOJTHBI HA BOJIE).
Breruncnenre IIMHBI BOJHBI K CKOPOCTH PACIIPOCTPAHCHUS 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIBHOE OIpeJSICHNe TPaHUIl YaCTOThl CIBIIIAMBIX 3BYKOBBIX
KoeOaHHuii.

HaGmomeHne 3aBUCHMOCTH  BBICOTBI 3ByKa OT 4YacTOThl (B TOM 4HCHE, C
HCITOIb30BaHUEM MY3BIKAIbHBIX HHCTPYMEHTOB).

Habnronenue u o0bsicHEHUE SABICHUS aKyCTHYECKOTO PE30HaHCA.
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Ananus OPUI'MHAJIBHOI'O TCKCTA, MOCBSIIEHHOIO HCIOJIb30BAHUIO 3BYKa (I/IJII/I

yIbTpa3ByKa) B TEXHUKE (9XOJIOKAIUS,

VIBTPa3ByK B MEAUIMHE U [p.);

BBITIOJTHEHUE 3aJaHUH 10 TEKCTY (CMBICIIOBOE UTCHHE)

3

Pasgen 3. DJieKTpOMarHuTHOE
noje W JJeKTPOMArHHUTHbIE

BOJIHBI

6

®duzuka 9 knacc PI'AOY
HAI1O «AkaneMus
Munnpocselesus

Poccuny

dusuka 9 kiacc
000
«CBEPOBPA30OBAHUE»

dusuka 7-9 kiaccel

'AOY BO MI'TIY

bubmmorexa MDOIL
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
OJINMITAA/IA IIIKOJIbHUKOB

https://vos.olimpiada.ru

3.1

JJIEKTPOMATHUTHOE  MoOJie H

JICKTPOMArHMTHbIC BOJIHBI

DNEeKTPOMAarHUTHOE ToJIe.
DNEeKTPOMAarHUTHbIE BOJIHBI.
CaoiicTBa AIEKTPOMArHUTHBIX

BOJH. [IIkana 3JIEKTPOMAarHUTHBIX

BOJTH. Ucnons3oBanue
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ANEKTPOMAarHUTHBIX  BOJIH  JUIS
COTOBOM CBSI3H.
DNEeKTpOMAarHUTHAS npupoa
ceeta. CkOpocTh cBeTa. BoaHOBbBIE

CBOWCTBA CBETAa

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH o6yqa10mnxc;1

[TocTpoeHue paccykacHH, 0OOCHOBBIBAIOIINX B3aUMOCBSI3b AJICKTPHYECKOTO H
MarHUTHOTO TOJIEH.

DKCTIEPUMEHTAILHOE U3yUYECHNUE CBOMCTB JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIC C
MIOMOIIIBI0 MOOUIILHOTO TeedoHa).

AHanu3 peHTTeHOBCKUX CHUMKOB Y€JIOBEYCCKOT'O OpraHu3Ma.

AHaIM3 TEKCTOB, ONMUCHIBAIOIINX IMPOSBICHUS 3JICKTPOMAarHUTHOTO W3JyYCHUS B
NIPHUPOJIC: )KUBBIC OPTraHU3MBI, U3JTyUYCHUS HEOCCHBIX TeJ (CMBICJIOBOE YTCHHE).
PacriozHaBanme M aHaIM3 Pa3IMYHBIX MPUMEHEHUN SJIEKTPOMArHUTHBIX BOJH B
TEXHHKE.

N3yyeHue BOJIHOBBIX CBOWCTB CBETA.

Pemenue 3amauy ¢ ucnoiib3oBaHueM (HOPMYI AJE CKOPOCTH DIEKTPOMArHUTHBIX

BOJIH, AJIMHBI BOJIHBI 1 HaCTOTHI CBETA

4 | Pazgea 4. CBeToBbIE SIBJICHUSA 15 dusuka 9 xkmacc PrrAOY
HAIIO «Axanemus
Munnpocsenenus

Poccuny

duznka 9 kiacc
000
«CBEPOBPA3OBAHUE»

dusuka 7-9 kinaccel

['AOY BO MI'TIY
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4.1 | 3akoHbl pacnpocTpaHeHus | 6
cBeTa
JlyueBas MOJIEIb CBETA.
HUctounuku CBeTa.
[IpsamonuneliHOe
pacrpocTpaHeHue CBETA.

3atmenuss ComHna wu JIyHBL
Otpaxenue  cBera.  Ilnockoe
3epKajio. 3aKOH OTPaXKEHHUs CBETA.
[Ipenomiienne  cBeta.  3aKOH
npesomiieHus  ceeta.  llomHoe
BHYTPEHHEE OTPAKEHHE CBETA.
Hcnonb3zoBanue IIOJIHOTO
BHYTPEHHETO OTPAKECHUS B

OIITHYCCKHUX CBCTOBOAAX

XapaKTepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIbHOCTH o6yanomec;1

HaGmromeHne  ombITOB,  JEMOHCTPHUPYIOITUX

SABJICHHUC HpﬂMOJ’IHHCfIHOFO

pacrpocTpaHeHus: cBeTa (BO3HUKHOBEHHUE TEHU U MOJIyTEHHU ), U UX UHTEPHpETALUs

C UCII0JB30BAHHCM ITIOHATHSA CBETOBOI'O JIy4da.

OObsAcHeHHE U MOACIUPOBAHUEC COJIHCYHOI'O U JIYHHOI'O 3aTMCHUM.

I/ICCHCI[OBaHI/IC 3aBUCUMOCTH yIJla OTpaXCHHA CBCTOBOI'O JIyda OT yIJla IIaACHMA.
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N3yuyenue cBOMCTB N300paKe€HUs B IJIOCKOM 3€pKalie.

HaGmonenre u 00bsICHEHHE OIBITOB 10 MOJYYEHHIO M300paKEHUH B BOTHYTOM U

BBIITYKJIOM 3C€PKajax.

HaGmronenne u OOBACHEHHE ONBITOB IO IPEIOMIIEHMIO CBETa Ha TIPaHULE

Ppa3IMYHBIX CPCa, B TOM YHCJIC OIIBITOB C IMOJIHBIM BHYTPCHHHUM OTPAKCHUCM.

HccnenoBanue 3aBUCUMOCTH yria nmpejaoMJICHUA OT yTIJia IaJCHHA CBCTOBOTIO JIyda

Ha T'paHUIC «BO3AYX—CTCKIIO».

Pacno3HaBanue siBIcHMU OTPpaAXCHUA U IMPCIIOMJICHHUA CBCTA B HOBCC,Z[HCBHOﬁ

ZKU3HU.

Amnanu3 1 00ObsICHEHHUE SIBJICHUS OITHYSCKOTO MUDpaXa.

Pemenue 3a/1a4 C UCITIOJIb30BAHHUECM 3daKOHOB OTPAKCHUA U IIPCIIOMJICHUS CBCTA

4.2

JInH3bI M onTHYecKHe NPUOOPBI

6

JIunza. Xox myder B JIMH3E.
OnTnueckas cucrema
¢oroanmapata, MHKpOCKOoNa H
Teneckona. ['y1a3 kak onruyeckas
cHUcTEMA. bim3opykocTh 151

JaJIbHO30PKOCTDb

XapaKTeprCTUKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 yJarOITUXCS

[Tomyuenne n300pakeHHUH C TOMOIIBIO COOMPAIOIIEH U PACCEHBAIOIIICH JIMH3.

Omnpenencaue HOKYCHOTO paCCTOSHUS U ONTHYSCKOM CHIIBI COOMPAFOICH JTMH3HI.

AHanu3 ycTpoWcTBa M MPUHUMUIIA ACHCTBHUS HEKOTOPBIX ONTHYECKUX MPUOOPOB:

(bOToaHHapaTa, MHUKPOCKOII4, TCIICCKOIIA.

N3yuenue Mmoaenu ria3a Kak ONTHYECKON CUCTEMBI.

AHanu3 siBIeHU OJM30PYKOCTU U aJbHO30PKOCTHU, MIPUHIIMINA ACHCTBUS OYKOB

4.3

Pazinoxkenue 0eJioTO0 cBeTa B

CHEKTP

3

Paznoxenne Oemoro cBera B

CIIEKTP. OnbIThI Herorona.
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CiioxeHue CIEeKTpalabHbIX IIBETOB.

Jucnepcus csera

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIBHOCTH o6yqa10mnxc;1

HaGmtonenue pasnoxeHnus 6€J10ro cBeTa B CIIEKTP.

HaGmonenrie u 00bsICHEHUE OMBITOB MO MOJIYYEHUIO OEJIOr0 CBETa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.

[IpoBeneHne m OOBSICHEHHE OMBITOB IO BOCTIPHUSTHIO I[BETA MPEIMETOB MPU UX

HAOJII0JICHUN Yepe3 IIBETOBbIC (DUIBTPHI (IIBETHHIE OUKH)

5 Pa3zgea 5. KBantoBble siBjienuss | 17 duzuka 9 xknacc PI'AOY
HI10 «AkaneMus
MuHnpocBeeHus

Poccuny

dusuka 9 kiacc
000
«CBEPOBPA3OBAHUE»

dusuka 7-9 xkimaccel

'AOY BO MI'TIY

bubmmorexa MDIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
OJINMITHA/IA IIIKOJIBHUKOB
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5.1 | Ucmyckanne W morJomlenue | 4

CBE€Ta aTOMOM
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OnbITHI Pezepdopna u
IUIAaHETapHass  MOJENb  aTroMa.
Mopnens atoma bopa. Mcnyckanue
U TIOIVIOLIEHHE CBETAa aTOMOM.

KBanThbI. JInHEYaTBHIE CIEKTPHI

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B ACATCIbHOCTH o6yqafoumxc;[

O6cyxaenue 1enu onsiToB Pesepdopaa mo ucciaenoBaHui0 aToOMOB, BBIJIBUXKEHHE
TUIIOTE3 O BO3MOXHBIX PE3YJIbTATaX OINBITOB B 3aBUCUMOCTH OT MPEAIIOIAracMoro
CTPOCHHUS aTOMOB, (HOPMYJIUPOBAHKE BHIBOJOB U3 PE3YJIbTATOB OIBITOB.
OOcyxieHre MPOTUBOPEYUN TUTAHETAPHOW MOJENIU aToMa M OCHOBAaHHMM st
runoTe3bl bopa o crarmoHapHbBIX OpOUTaX PIEKTPOHOB.

HaGmromeHre CrUlOMIHBIX M JIMHEWYATBIX CIEKTPOB HBJIYYEHUs] Pa3TMYHBIX
BEILIECTB.

OOBsicCHEHHE TUHENYATHIX CIICKTPOB U3ITYUCHUSA

5.2 | CTpoeHune aTOMHOTO siipa 6

PannoaktuBHOCTE. Anb(a, Oera- u
raMMa-Hu3Ty4eHHUs.. Crpoenue
aroMHOro  sazapa.  HyxkimoHHas
MOJENIb aTOMHOTO sijipa. M30TObL.
PanmnoakTuBHBIE — TIpeBpaIlcHUSI.
Ilepuon momypacmaza aTOMHBIX

aaep

XapaI(TepI/ICTI/IKa OCHOBHBIX BHA0B ACATCIBHOCTH O6y‘-IaIOIIII/IXC$I

OO6cyx1eHre BO3MOKHBIX TUIIOTE3 O MOJICIISIX CTPOCHUS sIpa.

Omnpenenenne cocTaBa siaep MO 3aJaHHBIM MAaCCOBBIM U 3apSIOBBIM YHCIIAM U TI0
MOJIOKEHUIO B IEPUOIUYECKON CUCTEME DIIEMEHTOB.

AHanu3 M3MEHEHHsS COCTaBa s/ipa M €ro IMOJIOKEHUS B MEPHOJUYECKON CHCTEME
MIPH O-PATHOAKTHBHOCTH.

NccnenoBanue TpeKOB 0-4acTHI] IO TOTOBBIM (poTorpadusim.
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OOHapykeHHE M HU3MEpPEHHE pPAJUALUOHHOIO (pOHA € IOMOIUBIO JO3UMETpa,
OLICHKA €r0 NUHTEHCUBHOCTH.
Ananu3z  OWUOJNOTMYECKMX  U3MEHEHHMH, NPOUCXOIAIIUMX TOJX  JEUCTBHEM
PaAMOAKTUBHBIX U3JTYUYEHHI.

Hcnons3oBaHue paaAruOaKTUBHLBIX I/IBJIy‘IeHI/Iﬁ B MCOAUIIUHEC

5.3 | SlnepHblie peakuum 7
SlnepHbple  peakmuh.  3aKOHBI
COXpaHEeHHS 3apsiI0BOTO "

MAaCCOBOTO YHCEII. DHEPrusi CBSI3U
aToMHbIX sifep. CBsi3b Macchl M
sHepruu. Peakuum CcuUHTE3a WU
JCJICHUS saep. HcTounuku
sHeprun  ConHma W 3BE3N.
Snepnas osHepretuka. JlencTBUs
PAaJIHOAKTUBHBIX M3JIYYEHUM Ha

JKUBBIC OPTaHHU3MBbI

XapaKTeprCTHUKAa OCHOBHBIX BUJIOB JICITCIIBHOCTH 00 YyJarOITUXCS

Pemenue 3a1a4 ¢ MCMOJIb30BAaHUEM 3aKOHOB COXPAHCHHSI MAaCCOBBIX M 3apsIOBBIX
YKCEeJI Ha ONPEICIICHUE PE3YJIBTATOB SJICPHBIX PEAKIUI; aHATU3 BO3MOKHOCTH WM
HEBO3MOXXHOCTH SIJICPHOM PEAKIIHH.

Or1eHKa PHEPTHH CBS3H sSSP C UCIIONIB30BaHUEM (HOPMYIIBI DUHINTEIHA.
OOcyxJIeHHEe TIePCIICKTUB  HCIIOJB30BAaHUS  YHPABISIEMOTO  TEPMOSACPHOTO
CUHTE3A.

OOcyxJIeHHEe TPEUMYIIECTB U IKOJOTHYSCKUX IMPOoOJIeM, CBS3aHHBIX C SIACPHOM

SHEPTETUKOUN

6 | IlloBTOpHTEALHO-0000aOIIMIA | 9

MOAYJb

Cucrematusanug u 0000I1IEHNE

npeamMEcTHOIrO COACpKaHNA )51
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omnbITa NEeSTENbHOCTH,
MPUOOPETEHHOTO TPH HU3YYEHHH
BCEro Kypca (PU3MKH OCHOBHOI'O
oO1ero o0Opa3oBaHusl.
IToaroroska K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY II0
buzuke I oOydaronuxcs,
BbIOpABIINX 3TOT y4eOHBIi

npeamMeT

XapaKTCpI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTHU O6yanOIIII/IXCSI

BrimosiHeHne y4eOHbBIX 3aJaHMi, TPEOYIOMMX JAEMOHCTPAIMU KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO TPaMOTHOCTA:!

— TPUMEHEHMsI TIOJYYEHHBIX 3HAHUM IS HAYYHOTO OOBSICHEHUS (PU3HMUYECKUX
ABJICHUN B OKpPYXKAWIIEH MpUpOAe, B IOBCEIHEBHON JKW3HU W BbIABICHUS
(bu3MUeCKrX OCHOB psAJia COBPEMEHHBIX TEXHOJIOTUH;

— TIPUMEHEHHUS OCBOEHHBIX DSKCIIEPUMEHTAIBHBIX YMEHHUU IS HCCIEeA0BaHUs
¢uznuecknx SBICHUM, B TOM UHCJIE MJIs1 TMPOBEPKU THUINOTE3 U BBIABICHUS
3aKOHOMEPHOCTEM.

Peumienne pacy€THBIX 3ajJay, B TOM YHKCIIE MPEANOJArarmllinX HCIOJIb30BAHHE
buznuecknx Mojiereil 1 OCHOBAaHHBIX Ha COJIEPKAHUH PA3IMYHBIX PA3CIOB Kypca
Gu3uKH.

BrinosiHeHre 1 3amuTa rpyNnoBbIX WK UHAUBUAIYaJbHBIX IPOEKTOB, CBA3AHHBIX C

coziepkaHneM Kypca pusuku

Hroro 102 gaca

6. CHCTEMA OHEHKHU JOCTUXXEHUSA OBYUYAIOLIUMUCS
INVIAHUPYEMBIX PE3YJIBbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA
YUYEBHBIN ONPEJIMET «®U3UKA»

B coorBerctBUM ¢ TpeOoBaHuUSAMHU  (eaepalbHBIX  TOCYAapCTBEHHBIX
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oOpa3oBaTelIbHBIX CTAaHIAPTOB  0OWIEro oOpa3oBaHUs OLEHKAa  y4eOHBIX
JTOCTIKEHUH MO0 (PU3MKe, KaK W MO JIPYyrUM Y4YeOHBIM TpEeIMeTaM, peau3yeT
CUCTEMHO- AEATEIbHOCTHBIA, YPOBHEBbIA U KOMIUICKCHBIN TTOIXO/IBI.
[TnarupyemMble pe3yIbTaThl 10 (PU3MKE MOKHO 00BETUHUTE B HECKOJIBKO TPYIIIL:

1) 0ceoeHue  NOHAMuUNHO20  annapama  (UCIOJb30BaHUE  MOHATHIA,
pacro3HaBaHUE SBJICHUH, ONMUCAHUE SBJICHUHN MPU TTOMOITH (PU3HYECKUX BEITHYHH,
UCIIOJIb30BaHUE 3aKOHOB JJIsl XapaKTEPUCTUKH MPOIECCOB, paboTa C MOJICIISIMU);

2) Gdopmuposanue memooonocuueckux ymenuii (OCBOGHHE METOJIOB
HAYYHOTO ITO3HAHHUS, TIPOBEJICHUE OMBITOB 10 HAOIIOICHNIO (PU3HUCCKUX SIBIICHHH,
NPOBEJICHUE TPSIMBIX M KOCBCHHBIX H3MEPCHMH, HWCCIICIOBAHWNA 3aBUCHUMOCTCH
¢u3nueckux BeIUYHMH, COOJIIOJIEHHE MpaBuil 0e30MacHOro Tpyda mpu padore c
J1a00paTOPHBIM 000PYI0BAHUEM );

3) peuieHue  KAuyeCmeeHHbIX U  PACYEemHbIX  3a0ay (oOBsicHEHUE
ABJIICHUA M TIPOLIECCOB, MPUMEHEHHUE TEOPETUYECKOTO MaTepuaia JUisl pPEeIICHHs
3a7a4);

4) NOHUMAHUe NPUKIAOH020 3HAYEeHUs NOJIYYeHHbIX 3Hauul (yMEHUs
NPUBOJIUTH TPUMEPHI MPAKTUYECKOTO MCIOIb30BaHUS (PU3MUYECKUX 3HAHUMA B
MOBCETHEBHOM JKU3HM, XapaKTepU30BaTh TMPUHLHUIBI JIEUCTBUS HU3yUYECHHBIX
npuOOpoOB, TEXHUYECKUX YCTPOMCTB M  TEXHOJOTHMYECKHUX  IPOIIECCOB,
pacno3HaBaTh (PU3MYECKHUE SBJICHUS B OKPYXKAIOUIEH KU3HN);

5) yMenue pabomamv ¢ uHgopmayuel  duzuuecKkoeo  CcoOepI’CaHUs
(KpUTHYECKH aHATU3UPOBATH HHPOPMAIIHIO, TIOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB,
bopMynHpOBaTH U APTYMEHTUPOBATH COOCTBEHHYIO MO3HUIIUIO).

Yuurenw Ha OcHOBaHMM mnOpemiokeHHoro B @DPII nmepeuns npeaMeTHbIX
pE3yNbTaTOB  HEOOXOAMMO  C(HOPMHUPOBATH  TEMATUYECKHE  IJIAHUPYEMEIE
pE3yNbTAaThl NIl KaXJAOW TEMBI W BHYTPU KaXJOrO0 pe3yibTaTa COCTABUTH
MepedYeHb yMEHHH, (OPMHUPOBAHUE KOTOPHIX B COBOKYITHOCTH OOECIEYMBACT
JOCTIKEHNE TUIAHUPYEMOTO pe3yabTaTa U CIIY’)KHT OCHOBOH ISl ToA00pa 3a1aHuid
OIICHOYHBIX TIPOLICTYP.

BI/IIH)I BHYTPHIIKOJIBHOI'0O OICHUBAHUA
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Ha Bcex ypoBHsx o00mero oOpa3oBaHUsi BBIACISIOT JABE OOJBIIWE TPYIIIbI
OIICHWBAHUS: BHYTpeHHee (BHYTPHIIKOJIBHOE) OIICHMBAHWE W  BHEITHEES
ollcHMBaHUE  (TOCYAapCTBEHHAs  WTOTOBas  aTTECTAallus,  BCEPOCCHUHCKHE
MPOBEPOYHBIE  PabOThl, MOHHUTOPHHIOBHIC  HCCIIENOBaHUA  (eaepaabHOro,
PErHOHAIBHOTO YPOBHEH).

BHyTpUIIIKOJIEHOE OIIEGHWBAaHWE MpEAHA3HAYACTCS I OpPTaHM3aIluu Iporiecca
oOydeHHsI B KJIacce Mo y4EOHBIM MpeMETaM U PETYIUPYETCS JTOKATBHBIMU aKTaMHu
00pa30BaTeIbHON OpraHU3aIUH.

K BHgaM BHYTPHIIKOJBHOTO OICGHWBAHHS MPEAMETHBIX PE3YJIBTATOB OCBOCHHUS
o0pa3oBaTeIbHBIX IPOTPAMM OTHOCSITCS:

— CTapToOBas JAUArHOCTHKA, HAIpaBJICHHAs Ha OIEHKY OOIICH TOTOBHOCTH
oOyuaromierocsi K 00y4eHHI0 Ha JJAHHOM YpOBHE 00pa3oBaHusl;

— TEKyIICe OICHWBAHHUE, OTPaKAIOIICe HWHIAMBUAYATbLHOE TPOJABUKCHUE
00y4aromerocsi B OCBOCHUH MPOTpaMMbl y4eOHOTO TIPEIMETA;

— TEMaTUYECKOE OIICHMBAaHME, HANPABICHHOE Ha BBIABICHHE U OLIECHKY
JOCTXKEHUsI 00pa30BaTENIbHBIX PE3YJIHTATOB, CBA3AHHBIX C U3YUYEHUEM OTACIIBbHBIX
TeM 00pa3oBaTeIbLHON MPOTPAMMBI;

— IPOMEXYTOYHOE  OIEHWBAHHME TI0 MTOraM H3y4YeHUs  KPYIHBIX
0JI0KOB o0OpazoBaTenbHOMI IPOTPaMMBI, BKJTIOYATOIICH HECKOJIbKO
TEM, WU 110 (POPMHUPOBAHUIO KOMILJIEKCHOTO OJIOKa yU4eOHBIX ICHCTBUM;

— UTOTOBOE OIICHUBAHHWE PE3YJIBTATOB OCBOCHHS 00pa3oBaTEIbHOU
MIPOrPaMMBbI 32 YIEOHBIN TO/I.

OnHa W3 CyIIECTBEHHBIX 3a/lad TEKYIIEro M TEMaTUYeCKOTO KOHTPOIA —
MOJITOTOBKA O0YYAIONIUXCsl K TPOMEKYTOYHOW M UTOTOBOW OIIEHKE (32 YETBEPTH,
MOJIyTOJue, B KOHIE Yy4eOHOro Troda). B JaHHBIX peKOMEHIAIUSAX pedb

HUACT O TCKYIICM OLICHHUBAHWU.

Texkyiiee oneHNBaHHUE
Tekymas  OIleHKa  BKJIIOYAeT  MEPUOAMYECKHE  TPOLEAYpPhl  OICHKHU

WHJMBUAYaJIbHOTO MPOJBMKEHUS O0O0YYalolIerocs B OCBOCHUU MPOTPaMMBbI
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y4eOHOro MpeaMeTa «Dusukar. Pesynbratsl TEeKyLIeH OLICHKH
SABJISAIOTCS OCHOBOHM JJIi MHAMBUAYaIU3alMK y4eOHOTOo mpouecca. Tekyiuas
OIICHKa MOXET OBITh (QOPMUPYIONICH, MOAIEPKUBAIOIICH U HANpPaBISIONMICH
ycuiiig 00ydYaromierocsi, BKJIIOYarolen €ro B CaMOCTOATENIbHYIO
OLICHOYHYIO HNEATENIBHOCTh, H  JTUAarHOCTHYECKOM, CHOCOOCTBYIOLIEH
BBISIBJIEHUIO M OCO3HAHUIO  YYHUTEJIeM M OOydYaroIMMCS CYIIECTBYIOIIHUX
npobsiieMm B oOydeHuu. Tekyliee OlLlEHMBAHHWE MOKET MPOBOJUTHCS Ha KaKIOM
YPOKE U BBISBISATH JOCTHXKEHUS OTACNIBbHBIX 00YyUYarOIIMXCs B MPOIECCe U3YUECHHUS
y4eOHOro MaTepuarna.

B Ttekymiell oOlneHKEe HCHOJB3YIOTCS pPa3iudHble (OPMBI U METOIbI MPOBEPKH
(ycTHBIE M MMCbMEHHBIE ONMPOCHI HA YPOKaX, KPATKOBPEMEHHBIE CAMOCTOSATEIbHBIE
paboThI, JIOMAIlHUE paboThI, VHIUBU/yaJbHbIC 17} IpyIIIOBbIE
IPOEKTHBIE U HCCJENI0BaTeIbCKUEe PAaOOThI, CaMO- W B3aUMOOILICHKA, peduieKcus,
OLICHOYHBIC JIUCTHI W JIPyTrUe€) C Yy4eTOM OCOOEHHOCTEH Y4YeOHOro mpenmMera
«Du3uka» U METOAUKH IIPEINOIABAHNS, PEATU3YEMON YUUTEIIEM.

Jlist yCTaHOBJIGHHS YPOBHS OCBOEHHUS OOYYalOUIUMHUCS KaXKIOM TeMbl Kypca
MPOBOJAUTCS TEMATUYECKasi TUArHOCTHKA (OLICHKA).

JlnarHoctuka — crmocod TONydYeHUs M3MEpsAEeMbIX ToKa3areiel o0ydeHwus,
o0ecrneynBamuX OObBEKTUBHOE U BCECTOPOHHEE W3Y4YEHUE YCIOBUH U
pE3yNbTaTOB yuyeOHOTO Tpollecca, CIoco0 TPOSCHEHHS BCEX HW3MEHEHHIH,

KOTOPBIC IIPOUCXOOAT B IIO3HABATCIIBHOM IIPOLCCCC.

OueHnBaHue yCTHOIO ONpoca

B ®PII no yueOHOMy mnpeametry «Du3nka» MNEPEUUCICHbl BCE MPEAMETHBIC
pe3yJIbTaThl, KOTOPBIE JTOJKHBI OBIThH OCBOCHBI 151 KOTOpPBIE
BBIHOCSTCS HAa TEMAaTUYECKUM M HWTOTOBBIA KOHTPOJIb, B TOM UHCIE M Ha
rOCY/IapCTBEHHYIO HTOTOBYIO aTTECTALUIO.

Hcnonp3oBaHue Hay4dHbBIX TMOHATUM, W3YYEHHBIX (DU3UYECKUX BEJIMYUH H
3aKOHOB OLICHMBAETCA B IMPOLIECCE OINHUCAHUA W XapPAKTEPUCTHUKUA CBOMCTB TEJ

u Qusnueckux sBieHU. B pamkax Tekyluied NpoBepKH Ieaecoo0pa3Ho AJisl BCEX
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BHOBb BBOJIUMBIX (POPMYII U 3aKOHOB OOpallaTh BHUMAaHHE HA:

— MOHUMaHUE (U3MYECKOrO0 CMbICIA HMCHOJb3YEMBIX BEJIMYMH, HUX
0003HayYeHUs U eAMHUIIBI (PUINUECKUX BEIHYUNH;

— IIOHUMAHUE CJIIOBECHOW (POPMYIUPOBKHU 3aKOHA, CYyTH 3aKOHOMEPHOCTH,
BBIPAKEHHOH (HOPMYIION;

— 3HAHME MATEMaTUYECKOTO BBIPAXKEHUS 3aKOHA, (POPMYJI, CBSA3BIBAIOIIMX
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

— YMEHHE CTPOUTh TpadUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BeJIMYMH. B pamkax ycTHOro ompoca B MNpakTUKE Y4UTeNlsd (QU3UKU HIMPOKO
IPUMEHSIOTCS

«KapTOUYKW» (PU3UYECKON BETUUYHHBI, PU3NYECKOT0 3aKOHA, (PU3nUYecKoro npudbopa
WIN YCTpOMCTBAa M T.A., KOTOpbIE SABIAIOTCA JJIsi OOy4yaroUIerocsi CBOEro poja
MHCTPYKIMEH (TIIaHOM) SISl TOCTPOCHHUSI ITOJTHOTO OTBETA.

Ilpumepwl kpumepues oyeHUuBaHUs YCMHBIX ONPOCO8

33I[3HI/Ie KpHTepnn AJIFA ONCHUBAHHA ITOJHOTHI OTBETA

Onucarp mno tuianyl) Kakoe cBOMCTBO Ten WM SIBIEHUI XapaKTepU3yeT aHHAs
bu3IecKyIo BeJIMYnHA?

BEJIUYUHY 2) Omnpenenenue GU3NUECKON BETUUUHBIL.

3) ®opMyna  CBsI3M  JaHHOM  BenWuuHBl  (rpaduky
3aBUCUMOCTEN ).

4) ENVHULBI BETMYMHBI B MEKTYHAPOJHON CUCTEME €IMHUII.

5) IIpuGop/criocoObI M3MEpPEHUST BETMUUHBI

Onucate 1o Ttuiany|l) CrnoBecHas popMyIHpPOBKA 3aKOHA.

dusnuecknii 3akoH  [2) MaTeMaTH4ecKoe BhIpaXECHUE 3aKOHA.

3) HazBaHue # eQuHUIIBI HM3MEPEHUS] BCEX BEJIUYMH,
BXOJISIIIIUX B 3aKOH.

4) ONbIThL, MOATBEPAKIAIOIINE CIIPABEAIUBOCTh 3aKOHA.

5) Ilpumepsl MpUMEHEHUs 3aKOHA Ha MPAKTHKE.

6) YcioBus (rpaHullbl) HPUMEHUMOCTH 3aKOHA
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Onncare mo tuanyl) Llenp ombita.

(puznueckuit 2) Cxema ombITa.
(ucTopu4ecKuil) 3) YcnoBus, Ipyu KOTOPBIX OCYILIECTBISAETCS OMBIT.
OIIBIT 4) XOoJ OmbITA.

5) PesynbTatr ombiTa (€r0 MHTEPIPETALIHS)

Omnwucate no tmany|l) Ha3znauenue ycTpoiicTsa.
¢uznueckuit mpudop/2) Cxema yctpoiicTsa.
YCTPOUCTBO 3) IlpuHIMI AEeHCTBUS YCTPOMCTBA.

4) IIpaBuia noib30BaHUS YCTPOKWCTBOM U €r0 IPUMEHEHNE

Kpurepuem oneHkn u 1mepeBoja B OTMETKY YCTHOTO OTBETa MOXKET CIY)KUTh
HaJIMYME U PABMIBHOCTD 3TUX 3JIEMEHTOB, 0003HAYCHHBIX B IIJIAHE.

OtmeTrka «5» BBICTABISETCS 3a BEPHOE TMPEJCTABICHUE BCEX DIIEMEHTOB,
BXO/JISAIIUX B TUIaH OTBETA.

OtrMeTKka «4» BBICTABIAETCS, COOTBETCTBEHHO, MPH HAJIMYUU HETOYHOCTH B
OJIHOM U3 3JIEMEHTOB OTBETA WUJIU MPU OTCYTCTBUH OJJHOTO U3 JIEMEHTOB.

Huxusis rpanniia 0TMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeacraBieHo He MeHee 60% 3JIEeMEHTOB OT MOJIHOTO OTBETA.

OTMeTKa «2)» BBICTABIACTCS, €CIM OOYYaIOIIUNCA HE PACKPHIBAET OCHOBHOE
cojepkanne Mmatepuana (mpenacraBieHo MeHee 60% 2JI€MEHTOB OT IOJHOTO
OTBETA).

AHanoru4yHbple  KPUTEPUH  MOKHO  HUCIOJB30BaTh ISl OIEHWBAHMUS
KPAaTKOBPEMEHHBIX KOHKPETHBIX TMHUCHMEHHBIX 3aJaHUi TpU OpraHU3alUU
paboThl C MaTepHUaIOM y4eOHHKA.

OuennBaHue MUCHLMEHHOT0 ONPOCA

Ha 06a3ze ocBOcHHBIX 3HaHWHN (BenWYHMH, GOPMYJ, 3aKOHOB) IIEJIECOOOPa3HO
MPEeIIOKUTh ~ NUCBMEHHbIE  3aJlaHUsl ¢ KPaTKUM  OTBETOM  Ha
ONMCAHHE U XAPAKTEPUCTUKY CBOMCTB Tea U (u3MuecKux siBJeHUM. Takux
3a/1aHnii 0230BOTO W TOBBIIIICHHOTO YPOBHEH CIIOKHOCTH B MMEIOIIEMCS apCeHase
TUIAKTUIECKUX CPEACTB JTOCTATOYHO MHOTO (3a/IaHHs ¢ KPATKUM OTBETOM B BHUJIC

uddpbl WM YKcla, HA  MHOXKECTBEHHBIH  BBIOOD, Ha  COOTBETCTBHUE
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AJIEMEHTOB JBYX MHOXECTB, Ha 3alojJHEHUWEe mpornyckoB). Haubonee
pacnpoCTpaHCHHBIMH  SIBIITFOTCSL  3aJaHUSl Ha BBIUMCICHUE BEJIMYUHBI B
Pa3TUYHBIX CUTYAIHSIX, KOTOPBIC MPOBEPSIOT YMEHHUS HMCIOJIb30BaTh PAa3IMYHbIC
(hopMyITBI U 3aKOHBI B CTAHJAPTHBIX YUCOHBIX CHUTYAIHSX.

B kauectBe crieayromiero Imara Y4YuTeNl0 HEOOXOIMMO TMOa00paTh 3aJaHus,
MMOCTPOCHHBIC HAa KOHTEKCTE JKU3HEHHOW CUTyallunu. PekoMeHayeTcs UCTI0Ib30BaTh
KOHTEKCTHBIC 3aJaHus 1Mo paboTe ¢ rpadukoM, TabIWIEeH WIM CXEMOW, KOTOPBIC
napajuie;IbHO C TPEIMETHBIMH YMCHHSIMHU TPEANoiaralor (GpopMUpPOBaHHE W
OIICHKY YyHHMBEpCaJdbHbIX  y4eOHbIX gectBuit (YVY]J]) mno pabore ¢
uHpOpMAIMCH: YTCHHE W TOHMMAaHUE uHpOopMaIu (Hanpumep,
HaXOXJICHUEC 3HAYCHUN  BEJHMYMH IO TpaduKy), TOHUMAHWE W WHTEPIPETALIHS
uHpopManuK (HaIpUMEpP, COOTHECCHHE YYAaCTKOB TpPaHUKOB C (PU3NYCCKUMHM
mpoiieccaMy, KOTOpPbIE OHHM OTPa)XaroT, ONpPEACICHHE XapaKTepa HW3MEHEHUs
BEJIMYMH Ha OTIEIbHBIX ydacTkax rpaduka, mpeoOpaszoBaHue WHGOOpPMAIUU U3
TaOMuIel B TpaduK W T. JA.) U TNpUMEHeHHe rpaduuecko uHOpMAIUU B
U3MEHEHHOW WM HOBOW cuTyanuu. JlJisi OlEHWBAaHUA YMEHUH  BBINOJIHATH
3aJlaHds Ha ONHUCAaHUE W  XapaKTePUCTUKY CBOMCTB Tel M (PU3MUYECKHUX
SBJICHUN 11eJ1ecO00pa3HO MPOBOJUTH KPATKOBPEMEHHBIE MPOBEPOUHBIC TECTOBBIC
paboThl, coaepkamue 0a30BOTO W  TOBBIIIEHHOTO YPOBHEW  CIOKHOCTH.
KomnuecTBo 3amanuii B paboTe 3aBHCUT OT THIA BKJIIOUCHHBIX 3aJaHUNA U OT
BPEMEHHU, OTBOJMMOMY Ha BBINIOJNIHEHHE Tecta. Hampumep, nns paboter Ha 15
MUHYT 3TO MOTYT ObITh 3—4 3amaHusi 0a30BOTO YPOBHS CIIO)KHOCTU C KPATKHM
OTBETOM B BHUJE YHCIA WU Ha COOTBETCTBUE " 2 3aJIaHus
MOBBIIEHHOTO  YPOBHS  CIIOKHOCTH HA MHO>KECTBEHHBIN BBHIOOD.

[Ipumepnass mkama mepeBoga Oamra B OTMETKY  (pa3pabaThiBacTcs B
o0Opa3oBaTeILHON OpPTraHU3aIuN):

HIKHUN TIOPOT OTMETKH «5» COOTBETCTBYeT monydeHuto He wmeHee 80% ot
MaKCHUMaJILHO BO3MOKHOT'O 0aJlia;

HIOKHUM TIOPOT OTMETKH «4» COOTBETCTBYET moiydeHHto He wmeHee 60% ot

MaKCUMaJIbHO BO3MOXXHOI'O 6aJIJIa;
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HIOKHUI ~ TOpOr  IIKOJBHOM  OTMeTKH  «3»  ompexaenserca  0amioM,
COOTBETCTBYIOLLIMM BBINOJIHEHUIO 3aJaHUil 0230BOr0 YPOBHS CJIOKHOCTH HE MEHEE
yeMm Ha 60%:;

OTMeTKa «2» COOTBETCTBYET BBINOJHEHHI0 MeHee yeM 60% 3amanuii 6a30BOTroO
YPOBHS CIIOKHOCTH.

OgHuM U3 BaXHEMIIUX pE3yJbTaTOB OOydeHHs (U3UKE SBISETCS pelleHue
KA4YeCTBEHHBIX M PACYETHBIX 32124,

Pemenust kauecTBEeHHBIX 3a]1a4 MPECTABISAIOT COOOM pacCyKIeHus, COCTOSIINE U3
psAla CBSI3aHHBIX Jpyr C JAPYI'OM [PUYMHHO-CJIEIACTBEHHBIMU  CBS3SIMHU
YTBEPKACHUN, KOTOpbIE TMOIAKPEIUIAIOTCS CChUIKAMM Ha CBOMCTBA SIBJICHU,
dopMynbl U 3aKoHBI. PemieHue pacyeTHbIX 3aJad — TaKXKe 3alUCh JIOTHYECKH
CBSI3aHHBIX YTBEPXJACHHI, HO MPEJCTaBICHHBIX B BUAE (POpMys, MaTeMaTHUECKUX
nmpeoOpa3oBaHUM U BBIYMCIICHUM.

Kpurepun oleHUBaHUS KauecmgeHHwvlX 3alad  JOJDKHBI  0a3upoBaThCS Ha
BBIJICJICHUU CIEAYIOIINX 3JIEMEHTOB PEIICHUS:

1) 000CHOBaHME OTBETA, COCTOAINIEE M3 HECKOJbKHX JIOTMYECKHX
[IaroB C yKa3aHMEM Ha CBOWMCTBa SBJICHUH, (OPMYJBl WU 3aKOHBI, KOTOpHIE
MOATBEPKAAIOT BHICKA3aHHOE YTBEPKICHHUE;

2) yKa3aHWe Ha CBOWCTBa SIBICHUN, (OPMYJIbI WM 3aKOHBI, KOTOPHIE
MOATBEPKAAIOT BBICKA3aHHOE YTBEPKICHHUE;

3) OTBET Ha IIOCTABJICHHBIN B 3a/1a4€ BOIIPOC.

[TockonbKy moONHOE OOBACHEHHME TMIpEAnojaraeT IOCTPOCHHE HE MeHee 2—3
JIOTMYECKHUX IIaroB ¢ OMOPOM HAa HE MeHee 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SABJICHUN,  (PU3MYECKMX  3aKOHOB  WJIM  3aKOHOMEPHOCTEH, TO  OpH
OLICHMBAHUMU 11€JIeCOO0pPAa3HO BBLAEIATh B pEUIEHUM KAayeCTBEHHBIX 3a]ad
IIOJIHOCTBIO BEPHOE PEIICHHE, KOTOPOE COJAEPIKUT BCE HEOOXOIUMBIE 3JIEMEHTHI, U
YaCTUYHO BEPHOE pPEIICHHE, KOTOPOE OLEHUBAECTCS IO NPHUHIUIY BBIYMTAHUS
OaJIJIOB 32 OTCYTCTBYIOIIME HEOOXOAMMBIE 3JIEMEHTHI MOJHOrO 00ocHOBaHus. [lpu

OOCHUMBAHHWN PCHICHHUA KAUCCTBCHHBLIX 3a1a4Y PCKOMCHIAYCTCA HCIIOJIb30BaTh
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00001IeHHBIC KPUTEPUH OllcHMBaHUS Takux 3aganuid B KHUM OI'D (mHa
YpPOBHE OCHOBHOI'O 00IIero odpa3oBaHus) Mo GU3MUKeE.

Kpurepun oneHUBaHUS pacuemHblx 3a7ad OCHOBBIBAIOTCS Ha OOIMICTIPUHATOM B
METONMKE OOy4YeHHs (U3UKE IUIaHE PEIICHUS pPacdYeTHBIX 3a1ad, KOTOPBIA
BKJTFOYAET CJICAYIOIINE PIICMEHTHI:

1) paboTa c ycloBUEM 3ajauyu: 3amnuch «JlaHo», BKJIOYas JaHHBIE U3
YCIIOBUS 33/1a4W U CIIPABOYHBIC BEJIMUMHBI, HCOOXOIUMBIC JIJIsI PEIICHUS 33]1a4H;

2) o0ocHOBaHHME (DU3UICCKON MOJCIN: TPEJICTABIICHUE PUCYHKA, €CIIA 3TO
HEOOXOMMO JIJIi TIOHMMaHHs (DU3UYECKON CHUTyallMd, yKa3aHHE Ha TO, KaKWe
SIBJICHUST WM TPOIECCHI PACcCMATPUBAIOTCS, KaKHUE 3aKOHOMEPHOCTH MOYKHO
UCIIOJIb30BaTh IS PEIICHUS 33aJ1a4d U YeM MOXKHO IPEeHeOpedb, YTOOBI CUTYAIIHSI

OTBeYaJIa BEIOPAHHOU MOJICIIH;

3) 3aIUCh BCEX HEOOXOAUMBIX JIJIsI PEIICHUS 3aa49H 3aKOHOB U (hOpMYII;

4) IPOBEJIEHNE MAaTEMaTUYECKUX MPeoOpa3oBaHUN U pacyeTOB, MOITYYCHUE
OTBETA;

5) IPOBEPKa OTBETA OJJHUM U3 BBIOPAHHBIX CIIOCOOOB (HAIIpUMEp, C y4ETOM

IPOBEPKH €IUHUILl U3MEPEHUSI BEJIMYWH).

Pemenue pacueTHoM 3a1a4n OLIEHUBAETCA IO MMCBbMEHHOMY OTBeTy. Kak mpaBuiio,
BCE MYHKTHI, KpOM€ OOOCHOBaHHUS MOJENU, BXOIAT B NMHCbMEHHOE pEIICHHE U
00s13aTeNTbHO TPEOYIOTCS OT 00YyJaIOIMUXCs MIPH PEIICHUH JIFOOBIX 3a/1a4. A aHau3
YCIIOBUS 3aJlayd, BHIOOP MOJENHM W HEOOXOJUMBIX YpPaBHEHUH OOBIYHO
MPOrOBapUBAECTCS TONBKO YCTHO. [Ipy STOM TIpH MOBTOPEHHH OJHOTHUITHBIX
3aJlady  €ro MHOTOKpaTHO HE O3BYyYMBAIOT, HW y OOydYarommxcs He
BbIPa0AThIBACTCS YMEHHE MPOBOJWUTH TOJHBIN aHaMM3 (U3UIECKUX MPOIECCOB
u 000CHOBBIBaTH BBHIOOp 3akoHOB u ¢opmyn. Ilosromy mms Tekymero
OIICHUBAHUS I1€JIeCO00Pa3HO M JTOT MYHKT BKJIIOYATHh B MMUCHMEHHBIA OTBET XOTS
ObI B BUJIe HEOOJIBITUX KOMMEHTAPHUEB.

[Ipu olleHWBaHWYM MHCHMEHHBIX PEIICHUH PACUETHBIX 3a7a4 PEKOMEHIYETCS TIO
BO3MOXHOCTH Ha BCEX dTarax MUCIOJIb30BaTh 000OIICHHBIC KPUTEPHUH OTICHUBAHUS

takux 3amanmii B KHMM OI'D (Ha ypoBHE OCHOBHOTO  OOIIEro



143

oOpazoBanus) 1o ¢usuke. Cnenyer oOpaTUTh BHHMaHUE, YTO COTIJIACHO
00o0mennbpM kKpuTepusiM ['MIA pacueTHas 3amada He CUYMTACTCS PEIICHHOH, €Ciin
OTCYTCTBYET 3aITUCh BCEX HEOOXOAMMBIX JIJISI PEIICHUS 331291 3aKOHOB U (popmyiI.
YpOBEHb CIOKHOCTH PACUETHBIX 3aJad 3aBUCUT OT TOTO, MpeArojaraeT Iu
pEIICHNE HMCIOJb30BaHNe (OPMYJT W 3aKOHOB M3 OJHOW WM HECKOJBKHX TEM
JaHHOTO pa3jelia, U3 OJHOTO WM JABYX Pa3fesioB IIKOJBHOTO Kypca (DHU3HMKH, OT
MCIIOJIb30BaHMS SIBHO WJIM HESBHO 3aJIaHHOW Mojenu. J[ns ompenencHus ypoBHSI
c(OpPMHPOBAHHOCTH y OOYYAIOIIMXCS YMEHHUU pelniaTh PAacueTHBIC 3aJadydl TPH
U3YYCHHH Ka)JIOW TEMbl PEKOMEHAYETCS MPOBOJUTH CAMOCTOSITEIbHBIC PaOOTHI,

3alaHuA KOTOpOﬁ BKJIFOYAIOT PACYCTHBIC 3aJIa4YH PA3HOT'0 YPOBHSA CIIOKHOCTH.

CamocTosiTeibHBIE PA00TBI MOTYT CITY>XUTh YIOOHBIM UHCTPYMEHTOM TEKYIIETO
OLICHMBAHUS:  PE3YJbTAaThl  BBINOJHEHUS  3aJaHUN  pabOTBl  TMO3BOJIAT
IpOoaHAIM3UPOBaTh JJI1 KaXJ0ro OO0YydYarollerocs TEKYIIU ypOBEHb OCBOEHHUS

TOI'O WJIX UHOTO IPCAMCETHOTI'O PC3yJIbTaTa.

TemaTnuyeckasi KOHTPOJIbHAsA PadoTa MOXKET OJHOBPEMECHHO BKITIOUYAThH 3aJIaHHS
HAa OIHUCAaHUE W XaPAaKTEPUCTUKY CBOMCTB Tel H (DU3NYECKUX SBJICHUH,
KaueCTBEHHbIE M  pacyeTHbIC 3aJa4dl Pa3HOrO0 yPOBHS  CIOXXHOCTH, H
OIICHUBATh MO  COBOKYIMHOCTH YPOBEHb OCBOCHHUS TPYNIBl  IPEAMETHBIX
PE3yIBTATOB HA COJICPKAHUN U3ydaeMOU TEMBI.

[Tpu OLICHUBAaHUU pe3yIbTaTOB BBIIIOJIHEHUSA CaMOCTOSITEILHBIX WIN
TEMAaTHYECKUX PAO0T PEKOMEHAYETCS HCIOIB30BaTh CIACAYIONINE IOIXOJbI MPH
MepeBo/Ie IEPBUYHOTO 0ajljia 3a BRIMOJHEHHE paOOThI B OTMETKY:

HIDKHAA TIOPOT OTMETKHM «5» COOTBETCTBYET BBIITOJIHCHUIO BCeH pabOTHI HE
MeHee yeM Ha 80%;

HIDKHAA TIOPOT OTMETKHM «4» COOTBETCTBYET BBIITOJTHCHUIO BCeH pabOTHI He
MeHee yeM Ha 60%;

HIDKHUA TOpOr OTMeTKH «3» ompenensercs 0aljioM, COOTBETCTBYIOIIUM

BBITIOJTHEHUIO 3a/IaHUI 0a30BOT0 YPOBHS CIIOKHOCTH HE MeHee 4eM Ha 60%;
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OTMeTKa «2» COOTBETCTBYET BBINOJHEHHI0 MeHee yeM 60% 3amanuii 6a30BOro

YPOBHSI CJIOKHOCTH.

Kputepuu ouenuBanusi chopMHPOBAHHOCTH METOA0JI0THYECKUX YMEHH

B Onoke mpeaMeTHBIX  pE3yJbTAaTOB, CBSI3aHHOM C  (OpPMUPOBAHHEM
METOJOJIOTUYECKUX YMEHUW, MOKHO BBIJICIUTh JBE YacCTU: TEOPETUUYECKOE
OCBOCHHME METOJIOB HAyYHOTO MO3HAHUS U (HOPMHPOBAHUE HKCIIEPUMEHTATBHBIX
YMEHUHU.

TeopeTnueckoe oCBOeHHEe METOA0B HAYYHOI0 MO3HAHWSI TIPENoOaraet
dbopMupoBaHUE YMEHUN:

— pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh TPU TTOMOIIH
(bU3UYECKUX METOJIOB;

— (GbopMynHpOBaTh TUIIOTE3Y WM 1IEb OMMCAHHOTO UCCIIEIOBAHUS;

— IUIAHUPOBATH  OMBIT  C  YYETOM  HU3MEPEHHUS  M3MEHSEMbIX
BEJIMYUH U 00€eCTIeUeHHUsI HEU3MEHHOCTH OCTaJIbHBIX TAPAMETPOB;

— BbIOMpATh 000PYAOBAaHUE U U3MEPUTETHLHBIE IPUOOPHI,

— OILICHUBATh MPaBUIILHOCTH MOPSIIKA MPOBECHUS UCCIICIOBAHMS;

— OILICHUBATh JOCTOBEPHOCTH PE3YIHTATOB U3MEPEHHUIA;

— UHTEPIPETUPOBATh PE3YyJIbTaThl OIbBITA, MPEJCTABICHHbIE B BHUJE
TaOIHUIBI WA TPa(UKOB;

— dbopmynrpoBaTh 000CHOBAaHHBIE BBHIBOABI HA OCHOBE IPEICTABICHHBIX
pE3yIbTaTOB.

OueHuMBaHUE JIOCTHXKEHUSI HTOTO peE3yjibTaTa MPOBOJUTCA MPH  IOMOIIH
Pa3ZHOOOPa3HbIX 3a1aHui TEOPETUUYECKOTO XapakTepa, KOTOpBIE
CTPOATCSI Ha OINUCAHUU PA3TUYHBIX M3MEPEHUH U OMNBITOB. [l TMpoBEpKH
OCBOCHHUS TEOPETUYECCKUX 3HAHUN 00 IMIUPUICCKUX METOIaX HAYYHOTO MTO3HAHU S
pPEKOMEHyeTCsl B TEKYyIIee OIICHUBAHUE W TEMATHYECKHE MPOBEPOUYHBIC PAOOTHI
BKJIIOYaTh OJOKM 3aJaHvii U3 OaHKOB MO OILEHKE ECTEeCTBEHHO-HAYyUYHOU
rpaMOTHOCTU. B JaHHOM ciyyae cielyeT OTOMpaTh Te OJOKM 3aJaHuid (Wiu

IPYIIbl 33JaHUi U3 OJIOKOB), KOTOPbIE OPUEHTUPOBAHBI HA MPOBEPKY MOHUMAHUS
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OCOOCHHOCTEHM €CTECTBEHHO-HAYYHOTO  MCCJIEAOBaHUA.  3aJaHus B ITHX
0aHKax CTPOSATCSA HA CHUTyallMsIX JKU3HEHHOrO XapakTepa, HE MOBTOPSIOT
Marepuai yueOHMKa ¥ TO3BOJSAIOT  OLUEHUTh  CHOPMHUPOBAHHOCTH
COOTBETCTBYIOIIMX YMEHUH Ha YpOBHE TMEpeHOca 3HAHUM B HE3HAKOMYIO
cutyauuto. st onieHuBaHUS cPOPMUPOBAHHOCTHU

YMEHUI BBINOJNHATH 3a/laHUs Ha TEOPETHYECKOE OCBOEHHWE METOJ0B HAay4YHOIO
NO3HAHUS LEJIEeCO00Pa3HO MPOBOAUTH KPATKOBPEMEHHBIE IPOBEPOUYHBIE TECTOBBIC
paboThl, coaepkallue 3a/aHusg 0a30BOr0 U IMOBBIIMIEHHOIO YPOBHEHM CII0)KHOCTH.
KonuuectBo 3amanuii B paboTe 3aBUCUT OT THUIA BKIIOUEHHBIX 3aJlaHUl, o0bemMa
KOHTEKCTa U BPEMEHHU, OTBOJUMOMY Ha BBITIOJIHEHHE PAOOTHI.

[Ipumepnass mkama mnepeBoja Oamia B OTMETKY  (pa3palaThiBacTcs B
oOpa3oBaTeIbHON OpraHu3alum):

HIOKHUM TIOpOT OTMETKHM «5» COOTBETCTBYeT moisiyueHuto He wmenee 80% or
MaKCHMaJIbHO BO3MOXKHOTO 0asuia;

HIDKHUM TIOpOT OTMETKHM «4» COOTBETCTBYET MoiiyueHuto He Menee 60% or
MaKCHMaJIbHO BO3MOKHOTO 0asuia;

HIOKHUW ~ TIOpOT  IIKOJIBHOHW  OTMETKH  «3»  ompenenserca  Oamiom,
COOTBETCTBYIOIIIUM BBIMOJIHEHUIO 3aJaHUil 0230BOTO YPOBHS CJIOKHOCTH HE MEHEE
yeMm Ha 60%:;

OTMeTKAa «2» COOTBETCTBYET BBLINOJHCHHIO MeHee yeM 60% 3amaHuii 6a30BOTO

YPOBHS CJIOKHOCTH.

[lpu  w3ydenun  u3uku  0coOyr  poib  HWrpaloT  JadopaTopHble U
NpakTH4YecKue PpadoThbl, BBINOJHIEMble Ha peajbHOM O00OPYAOBAHWH.
[Ipenmetnbie  pe3ynbTaThl 1m0  ¢u3UMKe B 4Yacth  (popMupoBaHHS
OKCIIEPUMEHTATBHBIX YMEHUW TMPEayCMaTPUBAIOT OCBOCHHE OO0yYaIOIIUMHUCS
000OIIIEHHBIX TIPE/ICTABICHUN 00 HMCIOJIB30BAaHUM METOJIOB HAYYHOTO MO3HAHUS B
CaMOCTOSITEIIEHOM JIeATETHHOCTH:

— HAOJIOZICHUE SIBJICHWA ¥ TIOCTAHOBKA OIBITOB 1O OOHAPYKCHHIO

(GaKkTOpOB, BIUAIONIMX HA TPOTEKAHUE TAHHOTO (PU3UYECKOTO SABJICHUS/TPOLIECCa;
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— MPOBEJICHUE PSMBIX U KOCBEHHBIX U3MEPEHUH;

— UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM  (PU3WYECKOHM BEJIUYUHBI OT
JIPYroil ¢ mpeicTaBICHUEM PE3yJIbTaTOB B BUjIE rpaduKka Uiy TaOIHIIbI,

— IPOBEPKA 3aJIaHHBIX MPEANOI0KEHUN (TIPsIMbIe U3MEPEHUST (PU3NUECKUX
BEJINYMH U CPABHEHUE 3a/IaHHBIX COOTHOILICHUN MEXIY HUMM ).

Bo rmaBy yrima craBUTCS OCBOEHHME OOYYaIOUIMMHCS OOOOIIEHHBIX IJIAHOB
OpOBEJCHUsI  MCCIIEIOBAaHUS:  MOCTAHOBKA  LEJIM  OIKCIIEPUMEHTAIBHOTO
UCCJIeIOBAaHMUs; BHIOOp criocoba M3MEepeHusi, aJieKBaTHOrO MOCTaBIEHHOU 3aaaue;
ONpeJieieHHe  JOCTOBEPHOCTUM  IMOJYYEHHOTO  pe3ylbTaTa Ha  OCHOBAHHUH
MIPOCTEUIIINX METOJOB OIIEHKH TOTPEITHOCTEN U3MEPEHUH.

B ydeOHOM mporiecce OlleHHMBAaHUE BBIMOTHEHUS O0yYaOIIMMUCS Ja00paTOPHBIX
paboT CKIIAJbIBACTCS U3 ABYX COCTABIISIIOIIUX:

— COOCTBEHHBIX HAOIIOACHUI YUUTEINS 32 XOJIOM pabOThI;

— IPOBEPKH 3aMOJTHEHUSI TUCBMEHHOTO OTYETa O JJabopaTopHoii padoTe.

B pamkax HaOmroneHust 3a XOJOM palOThl OLIEHUBAIOTCS IMPOLIEIYPHbIE YMEHHS:
cOOpKka HSKCHEPUMEHTATIbHOW YCTAaHOBKH, COOJIOJEHHE IUJlaHA MPOBEACHUS
MU3MEPEHUs ONBITA, MPABUILHOCTH CHATHS MOKa3aHUI M3MEPUTEIBHBIX MPUOOPOB,
cobOmoicHUe TIpaBU  Oe3omacHoOro Tpyda Impu padbore ¢ J1abopaTOPHBIM
obopynoBanueM. [Ipu GpoHTaTEHOM BBITOJHEHUH JTA0OPATOPHON PabOTHl yUHUTEIb
MOKeT (PMKCUPOBATh HEOYETHl B JIEATEILHOCTH OOYYAIOIINXCS, KOTOPBIC 3aTEM
BIUSIIOT Ha OIEHKY paboThl. KpoMe 3THX MpeaMeTHBIX YMEHUH IeIecoo0pa3Ho
MPOBOJUTh  OIEHKY PETryISTUBHBIX YHUBEPCAIBHBIX yUEOHBIX JIEHCTBHIA
(mutanupoBaHue padOTHI, CIEIOBAHKE IUJIAHY UM KOPPEKIUS ACHUCTBUUA M T. II.), a
TaKkKe KOMMYHUKATHBHBIX YMEHUW B YaCTH MEXKJIMYHOCTHOTO OOIICHUS,
MMOCKOJIbKY JIa0OpaTOpHbIE PabOThI, KaK MPaBWIJIO, BBHIMIOJTHSIIOTCS B Mapax. 371eCh
MO>XHO 0OpamiaTh BHUMaHHE Ha OCOOCHHOCTH BO3HUKHOBEHWsI KOH(DIMKTOB U HX
paspelnieHre, KOppeKTHOCTh OOLIEHUSI 00YUarOIUXCs APYT € JPYTOM.

B nuceMeHHOM OTYe€Te OCHOBHBIE JJIEMEHTHI OLICHMBAHHUS — ATO PUCYHOK WIIU
OMKMCaHUE PKCIEPUMEHTAIbHOW YCTAHOBKH, 3alIUCh MPSIMBIX U3MEPEHUH C y4eTOM

a0COJIIOTHOM MOTPEIIHOCTH, TrpaduK, €clidi OH NPEeAyCMOTPEH XapaKTepoM
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paboThl, U (QOpMYTUPOBKA BHIBOJA IO pe3yjibTaTaM OIbBITOB. TakuM o0Opa3oMm,
UTOTOBasi OTMETKAa 3a BBIMIOJIHEHUE JAOOPATOPHOUW pabOThl CKIAJbIBACTCA U3
pe3yJIbTaTOB HAOMIOACHHUM 3a MPOLIECCOM €€ BBIMOIHEHUS, a TakKe OLIEHKH
MMUCBbMEHHOTO OTYeTa, B KOTOPOM [IOJDKHBI OBITh MPEJCTaBICHBI JIaHHbBIC
WU3MEPEHUM U C/IeTIaHbl BHIBOJIBI.

Kpurepun onieHrBanusi TUCbMEHHOTO OTYeTa (OPMYIUPYIOTCS YUUTEIIEM CTPOTO B
COOTBETCTBHUHU c npejyiaraeMou WHCTPYKIIUEH 1o BBITIOJTHEHUTO
AKCIEPUMEHTATBLHOTO 3anaHus. l[lpu 3TOM «Oa/IbHBIM BeC» KpUTEpPUATLHOU
MO3UIIMM, CBSI3aHHOM C TPaBUIBHOCTBIO TMPSMBIX HW3MEPEHUM, TOJDKEH OBITh
CYILIECTBEHHO BbINMIe. TakuM 00pa3oM, NpPH OLECHHUBAHUM SKCIEPUMEHTAJIBHBIX
3a/1aHUH, BBITIOJHSIEMBIX Ha PealbHOM 000PYy/I0BaHUH, OCHOBHOM aKIICHT JeIaeTCs
Ha (HOPMHUPOBAHNE YMEHHUS TPOBOJIUTH MPSIMbIC U3MEPCHHUS.

[Ipu olleHWBaHUU BBHITIOHEHUS SKCIEPUMEHTAIBHBIX 3aJaHUM Ha TPOBEJCHUE
KOCBEHHBIX H3MEPEHHM U HCCJIEeJOBAHHME 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH
1esecoo0pa3Ho UCTob30BaTh 0000meHHbIe kKpuTepun KM OI'D o dusuke.
KpuTtepun oueHuBaHus MPOEKTHON M UCCJIEA0BATEIbCKOMN AeATeJbHOCTH
[IporpamMmma pa3BUTHS YHUBEPCAIbHBIX YYEOHBIX JCHCTBUM JIODKHA OBITH
HampaBJieHa B TOM 4HClIe Ha (OpPMHUpPOBAHHWE Yy OOYYAIOIIUXCS CHUCTEMHBIX
NpPEICTaBICHUH W OMbITa TPUMEHEHUS METOJOB, TEXHOJOrud u  Gdopm
OpraHu3allid TPOEKTHOM W Yy4eOHO-UCCIEeNOBATEIbCKON NEATETbHOCTH IS
JOCTH>KEHUS TPAKTUKO- OPUEHTUPOBAHHBIX PE3YyJIbTaTOB 00Pa30BaAHUSI.
Bo3moxkHass cuctemMa  OUEHUBAHUA  (YUUTENEM  WIM  4YWIEHAMH  JKIOpH)
HHAUBHAYAJIBbHOIO  TPOEKTa WM  MCCIENOBaHUS  TMpeACTaBlI€HA B
tabnune (0 — nesTenbHOCTh OLIEHEHA HEYIOBJIETBOPUTENBHO; | — JNeATEeNbHOCTD

OLCHUBACTCA KAaK 4YaCTHYHO BBbIIIOJIHCHHA, 2 — ACATCIBHOCTh OLOCHHMBACTCA KakK

BBITIOJTHEHHAS ).
/leATeIbHOCTD, MOAJIeKALIAS OLCHKE baJibl
[TocTaHOBKa TPOOJIEMBI, €€ aKTyaJIbHOCTh, 00OCHOBAaHHE 0-2

Be1i0op ajeKkBaTHBIX CIMOCOOOB BBITIONHEHHUsS] TpoekTa (mpoBeacHus0—2
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MCCIICTOBAHMS )

CootBeTcTBHE BBIOpaHHON (POPMBI KOHEYHOI'O MPOJYKTa Mpodieme

(1enu uccneaoBaHms)

0-2

TeMOU MpoeKTa (MCCaea0BaHMs)

CteneHb pacKpbITUs MpoOJIeMbl B COOTBETCTBUM C ormpeneaeHHon 02

[MPUHATOTO PCUHICHUSA (O6OCHOBaHHOCTB BBIBOJOB B COOTBCTCTBHUH C

MCII0JIb3yeMoi nHpopMalrei)

Vcnonb30BaHNE MMEIOIIUXCS (PU3NYECKUX 3HAHUM W CcIOCOOOB 0-2
NEHCTBUSI B COOTBETCTBUU C TEMOM MpoeKTa U (WJIM) UCCIIeI0BaHUS

[lonck u o06paboTka MHPpOpMaIUK (aJ€KBATHOCTH UH(POPMALIHH, 0-2
[10JIHOTA, pa3HOO0pa3re HCTOUHUKOB)

DopMynMpoBKa BHIBOJOB M (WJIM) OOOCHOBaHUE M peau3alus 0-2

BPCMCHU

[[nanupoBaHWe M yIpaBJIECHUE T[MO3HABATEIIBHOW JIESITEIHHOCTHIO BO(0—2

Odopmienue paboThl  (COOTBETCTBUE TPEOOBAHUAM, 3aJadam

[MPOCKTA UJIN UCCIICAOBAHUA, HAJIMYHUC CCBIJIOK Ha HCTOYHUKH U T. H.)

0-2

U3JI0KEHUE, CIIEIOBAHUE BPEMEHHBIM paMKaM U T. 11.)

[IpencraBieHue pe3yabTaToB (CTPYKTYPHPOBAaHHOE U rpamMoTHOe(0—2

pe3ynbrataMm paboThl, HAyYHAs! JOCTOBEPHOCTD)

OTBeThl Ha  BONPOCH  (apryMEHTHPOBAHHOCTh,  COOTBETCTBHED—2

mpoOseMe U CTENEHb €€ peIIeHHs, YIOBICTBOPEHHOCTh PE3YNIBTATOM,

BHITIOJTHEHUE TUIaHA M BPEMEHHBIX paMOK pabOThI, pe3eHTAIs paboTh

CamoorieHka palboTel ©  pe3yiabTaTa (COOTBETCTBHE BBIOpaHHOM0—2

Bcero 24

PGKOMGHI{&HI/II/I II0 BBICTABJICHHUIO OTMCTOK 3a HpOCKTHYIO/I/ICCJ'IGI[OB&TGJ'IBCKYIO

ACATCIBbHOCTD.

OTMeTKa «2» «3» «4» «5»

baier MeHee 6 0aJUIoB 6-11 12-17 18-24
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HabGmionenne 3a XOJOM  BBIMIOJHEHUS T[PYHINOBOI0 TMPOEKTa  TO3BOJISET
JOTIOTHUTENIBHO  BBIICTUTh IS OIICHUBAHUS  aKTUBHOCTH/MHHIIMATHBHOCTH
ydyeHuKa mpu paboTe B TPyNIe Ha BCEX dTamax MPOBEACHHUS MPOEKTa, YMEHUE
paspemaTth KOH(IUKTHBIE CHUTYyal[Md, a TakK)Ke€ CaMOOIIEHKY CBOETO BKJIaja B
paboTy rpymnsbl.

OOpazoBaTenbHas OPraHU3aIMSI MOKET KOHKPETU3UPOBATh KPUTEPUHU OIICHUBAHHS
y4eOHBIX  HWCCIICJOBaHWMA W  MPOEKTOB. Moryr OBITh  HCIOJB30BaHEI
JOTIOTHUTENIBHBIE ~ KPUTEPHH,  Kacarolluecs  JIOCTHKCHHS  TPEIMETHBIX
WIA METalmpeaMETHBIX pe3ylbTaToB oOOydYeHHs B TMpolecce pealu3alun
WCCIICJIOBAHUS WJIM TPOEKTa: KPEaTUBHOCTh, ACTATBHOCTh M PEATUCTHYHOCTH
pa3paboTaHHOTO CIocoba pelieHuss MPoOJeMbl U T. M. OTH JIOMOJHUTEIbHBIE
KPUTCPHUH JIOJDKHBI OBITh 3apaHee M3BECTHBI O0YYAIOIIMMCS, UMETh BhIpAKECHUE B
JOTIOJIHUTENIBHBIX 0autaX, TakKe JTOJDKHO OBITh CKOPPEKTHPOBAHO COOTBETCTBHE

OTMCTKC.

Pedaexcusi, camooneHka

OcHoBHas 3agada (OPMHPYIOMIECTO OICHUBAHUSA — pa3BUTHE pedIeKCHH U
CaMOOIICHKH OOYyYalomuXcs. YUYHTelb, OOeCleyrBas Ha YpPOKax peryIsipHYIO
U MOCTOSIHHYIO OOpaTHYIO CBSI3b, MOTHBHPYET OOYYAIOIIUXCS COBEPIICHCTBOBATH
cBO¢ OOydeHHWe, OCO3HaBaThb KPUTCPUH  OIICHMBAHHUS,  BOBJICKATbCI B
CaMOOIICHKY U pedIICKCHIO.

Db hekTHBHBIMU TTPHEMaMHU Pa3BUTHSI CAMOOIICHKH SIBJISIOTCS MCIIOJIb30BAHUE YCK-
JUCTOB (WJIA JINCTOB CAMOOIICHKH) MPAKTHYECKH HAa Ka)KIOM YPOKE U OTYETOB IO
CaMOOIICHKE 110 UTOTaM HECKOJBKHUX YPOKOB HJIM HTOTaM W3YYCHHUS TEMBI.
Yek-mucThl MOTYT Tpe/uiaraTbCsi B Pa3iMdHON (GopMe B 3aBUCUMOCTH OT
GopMBI ypoKa M XapakTepa uzydaemoro marepuaia. Camas npocras opma — 3T0
Tabnmuiia, B KOTOPOW TOJ OOmMM Ha3BaHHeM «YUTo y3HAIM H Yemy
HAYYUITACHY

MEPEYUCIICHBl 3aJla4ll  YpOKa, KOTOpble (OPMYIUPYIOTCS B JCATCILHOCTHOM

dbopme: 3HAIO HOPMYITy WK 3aKOH, MOHUMAO (PU3MYECKUN CMBICI BEJIMYUH, MOTY
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pasnuyarb, MOTY paclo3HaTh, MOT'Y MPUBECTH MPUMEPHI, MOTYy OOBICHUTb, MOTY
pemuTh 3amady, MOTy COCTaBUTh IUIaH omblta W T. 0. Ilpp 3TomM B
KOKJIOM CJIy4ae yMEHHE

«TIPUBSA3BIBAETCSD> K KOHKPETHBIM 3JIEMEHTAM COAECP/KAHUS YPOKA.

PesynbraThl  aHanmm3a — YEK-JIUMCTOB  IO3BOJIAKOT  BBIABUTh  3aTPYAHEHUS
oOydaromuxcs M 3aIUIAHUPOBATh  WHIAUBUAYAJIbHYIO  KOPPEKLIMOHHYIO
paboTy Ha NOCHEAYIOIIMX YPOKax, a TaKXKe BBIACIUTH pe3yibTaTbl (YMEHHUs),
KOTOpBIE€ OCTaJIMCh HE OCBOCHHBIMU MHOTMMH OOyYaloUUMHUCs Kjacca, H
3aIIaHUPOBAaTh JOMOJHUTEIbHBIE  3aJaHus g (GOPMHUPOBAHUA  ITHX

YMEHUH mpu paboTe Ha CIeAYIOUIMX YpOKax.

7. Pabouast mporpamMma cocTaBiieHa ¢ y4yeToM mnporpammbl BocnuTanusi 4Y OO

«HeTpOBCKaH IKOJIa».

Ne OpraHuzaius/KOHCYIbTallui/y4acThe B MEPOIPUITUH

BxkaroueHue QJICMCHTOB BOCHHUTATEIIBHON pa6OTBI B YPOUHYIO

JeSITeTbHOCTD

1 I'oponckue npoektsl: «Cy060Thl MOCKOBCKOTO IIKOJIBHUKAY

2 [IpoekTHast NEATENHHOCTh HAayYHO-TIpakTHuecKas kKoHdepenus «lllar B
HAYKY»

3 [IpoexTHast  EATENBHOCTh  HAyYHO-TIPAKTHYECKass  KOH(EpEHIIHs

«I"OpU30HTBI OTKPBITUI

VYyactre B KOHKypcax, BAKTOPUHAX U T.II.

Yuactue Bo Becepoccuiickoi 0iMMnuajie MKoJIbHUKOB

[Iporynku no my3esiM OHJIaH

Jlenb ropoga MockBbI

JIeHb pOCCUICKON HAayKHn

©O©| 00 N o o b~

[Ipoekt «bonblie, yem ypok!»

10 [TpoexT «HOOWMIICHHBIN yPOK»

11 [IpenmeTHBIN Pa3roBOpP: HHTEPECHBIE KEWCHI U3 IIKOJIBHBIX TPEAMETOB
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12

DKCKypCUOHHAas mporpamma 1o r. Mockse, o tepputopuu Poccun

13

[Tnomanka «/{uckyccruonnbiil kiay0 [1eTpoBCKOM HIKOIBI»
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