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MOSACHUTEJIBHAS 3AITUCKA
[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH U TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mMIaHUPYEeMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YyUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa c LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyeil MporpaMMBbl 110 y4eOHOMY MPEAMETY.
dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢u3nueckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
IIO3HAHUS, TO €CTh CII0C00a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.
OpHa W3 TNIAaBHBIX 3a7ad (U3MYECKOTr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4HO OOBSCHSTDH SIBICHHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAay4HbIE J0KA3aTeNIbCTBA IS
MOJIyY€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenonasanus ydeOHoro npenmera «®Pusnka» B 00pa3oBaTeIbHBIX OPraHU3ALMSIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaroluxcsi K HAy4HOMY H3YyUEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE IMPEACTaBICHHM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HalpaBJICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e mpuoOpeTeHHEe 3HAHMKA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHUX,

TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
du3nUecKuX MOIeeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OocBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMarue (GU3MUECKOro CoAep)KaHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIU3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpoheCCUOHATHLHON JACSITEILHOCTH, CBSI3aHHBIMU C (U3HUKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha m3yuenue ¢usuku (6a30BBIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Hefenio).

Pabouas mporpamma mno kypcy «®usuka. ba3oBbeiii ypoBenb. 9 Kiacc» cocraBiieHa B
COOTBETCTBUM C Y4YEOHBIM IUIAHOM, KaJICHAAPHBIM Yy4eOHBIM TpadUKOM U pPACHUCAHHUEM
yueOHbIX 3aHaTUi Ha 2023-2024 yueOHblif ron u peanusyercs B 9 a, B kiaccax B oobeme 101
yaca, B 9 r kiacce B 00beme 100 yacos.

Coxkparienue Ha 2 - 3 gaca OCYIIECTBIICHO 3a CYET PEe3ePBHBIX YACOB, MPEIyCMOTPEHHBIX
IIPOrpamMMoi.

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYUTENb JAellacT BHIOOp MpOBENeHHs J1a0OpaTOpHBIX padoOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

PabGouass mporpamma mo ¢usuke pazpaboTaHa c ydyerom pabodeil MporpamMmbl BOCIHUTAHHS
(Momynb «YpouHast AeATEIbHOCTHY):

CeHTs0pB Kraccst OpueHnt
Hena, coOBITHSI, MEPOTIPHUATHS HpOBOY |OTBETCTBEHHBIE
HOE
BpeMs
MpOBET
eHUS
Opranuzanus HACTaBHAYECTBA 5-9 B Knaccueprit
YCHEBAIOIIUX oOyyaronmxcs HaJ TEUEHU PYKOBOJIUTEIb,
HEYCIICBAIOIITUMU eTo/la |y4HTeNs-TIPEeAMETHUKH,
YUYEHHUYECKOE
caMOyTIpaBJIeHHE
NuunmnpoBanue u MOJIIEPIKKA 5-9 B Yyuurenb-npeaMeTHUK
HICCJIEN0BATEILCKON NEeITEILHOCTH TeUueHu
IIKOJILHUKOB B paMKax pealu3aluv UMu e roza
VHJVBHTYAJIBHBIX " rPYNIOBBIX




HCCIICA0BATCIILCKUX ITPOCKTOB

BoBneuenne ydamuxcs B KOHKYPCHYIO 5-9 B Yuurenb-npeAMETHUK
AKTUBHOCTbH, OJTMMITHATBI TEeYCHH

e rosaa
JleHp 3HaHUI 5-9 1 Yautenb-npeaMeTHUK
Bcepoccuiickuii OTKPBITBIA YPOK 5-9 1 Yaurenb-npeaMeTHUK
«OBX» (Ypok moAroTOBKHU JETEH K
JNEHCTBUSAM B YCIOBHSIX PA3IMYHOTO
POJia YpE3BBIYANHBIX CUTYAIIHH )
Jenb conmmmapHOCTH B 60phOE C 5-9 3 Yaurenb-npeAMETHUK
TEPPOPU3MOM
Henensa 6e3onacHOCTH 10pOKHOTO 5-9 25-29  |Yuurtenb-ipeMETHUK
JIBUKCHHUS
Hos0psb
MexayHapoIHbII A€Hb TOJEPAHTHOCTH 5-9 16 Yyutenb-npeaMeTHUK
Jlenn matepu B Poccuu 5-9 26 Yuurtenp-npeAMETHUK
Jexadpb
Mex1yHapOIHBIN JICHb WHBAIHJIOB 5-9 3 Yuurenp-npeAMETHUK
DeBpaib
JeHnb poccuiickoil HayKu 5-9 08 Yyurenb-npeaMeTHUK
Jlens 3ammTHKa OTedecTBa 5-9 23 Yuurenb-npeaAMETHUK
Mapt
Bcepoccuiickuii OTKpBITBINA ypOK 5-9 1 Yuurenp-npeAMETHUK
«OBX» (mpuypodeHHbIH K
npa3aHoBaHuI0 BecemupHoOro nHs
TPaKIaHCKOW 0OOPOHBI)
MexnyHapoaHbIi KEHCKUN JE€HD 5-9 8 Yuurenb-npeIMeTHUK
Anpeab
Jlenb KOcMOHABTUKU. ["arapuHckuii 5-9 12 VYuautens  ¢u3MKn U

ypok «KocMoc - 3T0 MbI»

aCTpOHOMUH, Teorpaduu




Bcepoccuiickuii OTKpBITBIA YPOK 5-9 30 Yuurenb-npeMeTHUK
«OBX» (neHp noxxapHOi 0XpaHbl)

Mai

MexayHapoIHbIH JCHb CEMbU 5-9 15 Yautenb-npeaMeTHUK




COILEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaeMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JICKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBJICHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HEHbl JeIeHUs IIKAIbl U3MEPUTEIHLHOTO MPUOOpa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenre TteMiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bl: JATbHOCTh MOJNETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUS 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITH, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JIBUXKEHHUS YaCTUI[ C TEMIEpPaTypoil.
bpoyHoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Teia. B3auMocBs3b MEXIy CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnne 6pOyHOBCKOTO JIBUKEHUSI.

2. Habmopenue nudpdysuu.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FUTH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmbIThI M0 0OHAPYKEHUIO AEHCTBHS CUI MOJIEKYJIIPHOTO MPUTSKEHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHH. Pacy€r myTH v BpeMeHH BUKEHUSI.

SBnenune wmHepuuu. 3akOH MHepuuU. B3anMonelcTBHe Tell Kak NPUYMHA H3MEHEHUS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna kak XapakTepucThka B3ammojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JHHAMOMETpa. SIBleHHEe TAroTeHus M cuwia Tsbkectu. Cuna

agrwpdE



TSDKECTH Ha Apyrux miaHetax. Bec tena. Heecomocth. CiokeHue CUJl, HANpaBJICHHBIX IO
onHOI npsmoil. PaBHozelcTByronas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue siBjeHUsI UHEPIIUH.
Habumtonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON MPSIMOIA.
JIaﬁopamopnbte pabomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIAPUKA B KUAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PacTshKeHHs (IedopMaiui) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, )KHAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMma, Temnepartypsl. [lepenava napnenus TBEPAbIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTndeckue MaimuHbl. 3aBUCUMOCTH JIaBJICHUS >KUJKOCTH OT
riyounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYITHON
o6onouku 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo01maronirecs: CoCy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela H

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJTBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWE WM TIOTPY)KEHHE TEl B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJna.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIONICH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
AKUIKOCTH, OT MAcChl TeJa.
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4. OnbIThI, TEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAJTKHBAIONIEH CHJIBI, IEUCTBYIOMIECH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WIM KOHCTPYHPOBAHHE JIOJKU U OIpPEIEIECHUE €€
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbluara. IlpumeHeHue npaBuila paBHOBECHUS pblyara K OJIOKY. «30J10TO€ NMPaBUIIO» MEXaHMUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass SHeprua. Kunerndeckas W mnoreHuuainbHas 5SHeprus. lIpespaiuenue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS PHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie pa®OTBl CHJIBI TPEHUST HPU PABHOMEPHOM JIBJKEHUM Teja 10

TOPU30HTAJILHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOoeHHs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUMA
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIIpHbIE siBleHUs. TeroBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHILL.
Buaytpennsass osHeprus. CnocoObl HW3MEHEHHUS BHYTpPEHHEH OJHEpPruu: TeIulonepeaadya u
coBeplreHre padboThl. Buasl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnmaBneHue u OTBepleBaHUE KPUCTAILTUYECKHX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIBbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBHIKEHUS.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMauMBaHUS ¥ KAMHJUTSIPHBIX SBICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[IpaBuia uamepeHus TemMnepaTypsl.

Buael renionepenaun.

NoabkowhE



8. OxutaxaeHue mpu COBEPIIICHUU PaOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHHE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabGmroneHre KumeHus.
12. HabmroieHre nocTOsSTHCTBA TEMITEpaTypbl IPHU TJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnwvie padbomot u onvimeol.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OMnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITH, AEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WINA OXJIaKICHHUS.
6. IlpoBepka TrHUIMOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIulonepenadu 1

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBIEHHUS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOJHON M TOPSTUEit BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpPU TEIJIOOOMEHE C

HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Ompenenenuie yaeabHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHaApEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Tena. J[Ba poja 3leKTpUYECKUX 3apsaoB. B3anMmopelicTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3apsJI0B U PaCCTOSTHUSL MEX]Ty TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTApHbINM 3iekTpudeckuid 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DJEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTouHHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma [ ydacTka LEeMH.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECKOTro ToKa. 3akoH Jxoyns—JIeHma. DnekTpuyeckue nenu
U TIOTpeOUTENH 3JIEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIe MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe TmoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO TMOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSSHHOro Toka. lcmonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazgess. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzamms Tel.

2. JIBa pona dJEKTPUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKCHHBIX TEI.

arONE



VY CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U TUBTEKTPUKH.

MoaenupoBaHU€ CHIIOBBIX JJUHUM 3JICKTPUUYECKOTO MOJIA.
VI CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. I3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 31eKTpUYECKOro HaIlpsKEHUST BOJIbTMETPOM.

. Peocrat u Mara3uH cCOnpOTHBIIECHUM.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXHOCTH pa3/IeJIeHMsI T0JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe nosje Toka. JJIeKTPOMAarHurT.

. lelicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOSHUKHOBEHHS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.

Jlabopamopnuvie padbomot u onvimol.

ook wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITHI IO HAOIIOEHUIO SNIEKTPU3ALUU TNl MHAYKLIHEH 1 PU COTPUKOCHOBEHUHU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
CO6opka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHUe CUIIbI TOKA.

W3mepeHne U peryinpoBaHKe HaIIPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOAHMKA OT €70 JUIMHBI, IUIOIAIH ONEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIIOXKEHMSI HANPSHKEHUH IPH TMOCIEI0BATEIbHOM COEAMHEHUU
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIAYLIETO Yepe3 Pe3UCTOpP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEPE3 JaMIIOUYKY, OT HaIpPsHKEHUS
Ha Hel.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TOJISi TOCTOSIHHBIX MAarHUTOB MpU HX OOBEIWHEHUH H
pa3JieIeHUN.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aecTBHUSI MArHUTHOTO MOJIS HA POBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.



21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEIOBaHUE
M3MEHEHUH 3HAYEHMsI U HAIIPABJICHUS] HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBumkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE JBH)KeHHE. CpelHssi U MIHOBEHHAass CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe najgeHue. OmbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHUE 1O OKpy)HOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

ITepssiit 3akon HeroToHa. Bropoii 3akon Herorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUA, CUjla TPEHUs
MIOKOSI, IPYTHE€ BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOIHOIO MaJeHus.
JBuxenue 1ianer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
neperpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpaleHus. MomeHT cuibl. L{eHTp TshkecTH.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBMKEHHE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOxnroneHue MEXaHUYECKOTO IBUKEHMS TeJla OTHOCUTENBHO PAa3HbIX TN OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSIMOIMHEHHOTO JIBUXKECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHMS.

5. HalGmronenue nBuKeHMs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, MPOMCXOIAINX B cucTeMe oTcuéra «Tenexka»

pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa PU3NKHU.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUH TEJI.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH ITPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJa 0] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHncTpyupoBaHue TpakTa Il pa3roHa M JajbHEHMIEro paBHOMEPHOIO JBHKEHUS

[IApUKA WIH TEIEKKH.
2. OrmpeneneHue cpeAHE CKOPOCTU CKOJBXKEHHUS Opycka WM ABWKEHUS LIapuKa IO
HAKJIOHHOM INIOCKOCTH.



o N

10.

11.

OmnpeneneHne ycKOpeHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBM)KEHHWU IO HAaKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM>XEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JBI)KEHHU 03 HadaabHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPAang HEYETHBIX 4quceii, TO COOTBCTCTBYIONIUC
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOI'O
JTaBJICHHUSL.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPY>KUHBIL.

Omnpenenenne pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
FOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenne padOThl CUJIBI YIPYTOCTH INPU HOIBEME Ipy3a C HCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHUA U BOJHEIL.

KonebarenpHoe nBrmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amMuntyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue >SHepruu Mpu
K0JIe0ATEIIEHOM JIBFKCHUH.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbie U onepeyHbie BOIHBI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHGpa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN T MO ACHCTBUEM CHIIBI TSXKECTH U CHJTBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOJIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HalGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTHYECKM pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U epHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHO/A KOJEOAHUM MPYKUHHOIO MAasgTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTH IepHoOAa KoJIeOaHUW Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh IMEpUo/ia KoJeOaHWH MPYNKHUHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoliCTBA JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.



Jlabopamopnwvie padbomot u onvimol.

1. M3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBasg monenb cBera. McrouHuku cBeta. IIpsAMOIMHENHOE PacnpOCTpPAHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToammapaTra, MHKpPOCKOINA U
Teneckomna. ['a3 kak ontudeckas cucrtema. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpaJbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[TpstmonMHeHOE pacpocTpaHeHHUEe CBETa.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomiei Jmunse.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHUi C MOMOILBIO JIUH3.

. IIpunnun pevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIIEKTD.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1. HUccnenoBaHue 3aBUCUMOCTH yTJla OTPa)KE€HUSI CBETOBOT'O JIy4a OT yIjla Ma/ieHusl.
2. M3yueHue xapaKkTepUCTHK MU300pa)keHuUs MpeaAMeTa B IIJIOCKOM 3epKalle.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIbI COOMPAIOIIEH JINH3BI.
OnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas mognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpespamieHus. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMS 3apsJ0BOIO U MAacCOBOTO YHMCEN. DHEPIHsl CBSA3U
aToMHbIX sifep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrnieKTpbl pa3aIMyYHbIX I'a30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U MPOAYKTOB.

CoNoOARWNE

No gk

SouhkwdE



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3ITY4YCHUSI.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 A0 MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111IeHUsT TPEMETHOTO COJIEPXKAHMSI M OTIBITA IEATEILHOCTH, IPUOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
du3uke 1751 00yJaroUINXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[Ipy wu3yuyeHMHM JAHHOTO MOJYJS pEaTu3ylOTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCS €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSCHATh (U3NYECKUE SBJICHMS, MPUMEHsS IOJTYYCHHbIE 3HAHUS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaroNuecs BHIMOIHAIOT 33aJaHUs, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HampuMep, MPAKTHYECKOTO HCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTHUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKEHUE TNIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUS Y
oOyuarormierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

® [IpOsIBIICHHWE MHTEepeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON (hHM3MUYECKOM
HayKu;

® [IEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJEHUHU OOINECTBEHHO 3HAYMMBIX M ATHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUN PU3UKU;

® OCO3HAHHME BaYKHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B I€ATEILHOCTU YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

® BOCHPUITHE ICTCTHUYECKUX KayeCTB (PU3MUECKOM HayKu: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUA:

® OCO3HAaHWC IICHHOCTH (DM3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA TO3HAHHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPBI;

e pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) dopmMupoBaHNs KYJbTYPbI 310POBbS K IMOLMOHAJBHOIO 0J1arONMOJIyYHA:

® OCO3HaHHE IEHHOCTU 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BKHOCTH TPaBUJI O€3011aCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA JOPOTaX, C MIEKTPUUECKUM U
TEIJIOBBIM 000PY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e chopmHupoBaHHOCTH HaBBIKA pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

® AaKTHBHOE y4YacTHE B PEIIEHUH MPAKTUYECKUX 3a7ay (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOyIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHMUIA,

® HHTEpeC K MPAKTUYECKOMY H3yUeHHIo Mpodeccuii, CBI3aHHBIX C PUIUKOH;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

e OpHEHTalUs Ha TpUMEHeHWe (UBUYECKUX 3HAHUU JUIsl pelieHus 3aaad B 00JacTH
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEICTBUMN
JUISL OKPY>KAlOIEe CpeJibl;

® 0CO3HaHHE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

e TMOTpeOHOCTH BO B3aUMOJCHCTBUM TIPU BBINOJHEHUH UCCICJOBAHUA H TPOCKTOB
(bu3MUecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

® [IOBBILIEHNE YPOBHS CBOEM KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTB;

e moTpeOHOCTh B (OPMHpPOBAHMHM HOBBIX 3HAaHUU, B TOM 4YHuClIe (QOPMYIUPOBATH HJIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;

® 0CO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

® TUIAHHPOBAHMUE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3NYECKUX 3HAHUM,

® CTpeMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AaMMOCBSI3H MIPUPOIBI, 00IIECTBA M YKOHOMUKH, B
TOM YHCIIE C UCTIOIh30BaHUEM (PH3UIECKIX 3HAHU;

® OILICHKAa CBOMX JEHUCTBUM C Y4ETOM BIUSHHA Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
rI100aTBHBIX TTOCTIEICTBUN.



METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOCHHSI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydawmierocs OyayT cGOpMHpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKIIFOYAKOIIUEC I103HABATCIIBHBIC YHI/IBepca.HBHLIe y‘-IC6HBIC IIGI>'ICTBI/I$I, KOMMYHI/IKaTI/IBHBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUSA, PETYJISITUBHBIE YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHUS.
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

BBISIBJIITH M XapaKTEePHU30BaTh CYIIECTBEHHbBIC IPU3HAKU OO BEKTOB (SBICHUIN);
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHuUs
Y CPaBHCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATE IMPUYUHHO-CICACTBCHHBIC CBA3UM IIPpU H3YUYCHHUU (1)I/I3I/I‘~ICCKI/IX SIBIICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh T'NIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh CIoco0 pemieHuss y4eOHOW  (U3MYecKod  3amaun
(cpaBHEHHME HECKOJIBKMX BAapHaHTOB pEIICHHs, BHIOOp HamOoyiee IMOAXOMSIIETO C
Y4E€TOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

OPOBOAWTH IO CaMOCTOSITENIbHO COCTABIEHHOMY IUIAaHYy ONBIT, HECIOXKHBIH
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;
OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAILMIO, MOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjabTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHNUS,

MPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIABUT'aTh NPCAINIOIOKCHUSA 00 nx Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh Pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3alpochl NMPH TOUCKE M OTOOpE
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIOoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
aHATM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WH(POPMALUIO PA3TUIHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (hOpMy MpeAcTaBieHuss HHOpMaLuu U
WUTIOCTPUPOBATh peIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B XoJe OOCyXkJeHHs Yy4eOHOTro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
MIPOEKTOB 3aJ7[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/TaeMOW TEMbI U BHICKA3bIBaTh HJICH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAJepKaHue 0JaroenaTeIbHOCTH O0IEHHS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JAPYrUX YYacCTHUKOB JIMAJIOTa,
OOHapY)KUBATh Pa3INYNE U CXOJCTBO TO3HIINH;

BBIPpAXKaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

HY6J'II/I'-IHO OpeaACTaBIATh PE3YIbTATBI BBIITOJIHEHHOI'O (1)1/131/1qu1<01"0 OIIbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, IIPOEKTA);

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIbHOW pabOThHI
P PEIIEHNH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;



MPUHUMATh LEJIU COBMECTHOM JESITENBHOCTH, OPraHU30BBIBATH JACHUCTBUS MO €€
JIOCTH>KCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh padOTHI, JAOCTUTAs KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C APYTUMH YJICHAMU KOMAH/IbI;
OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSTENIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIMAX, TPEOYIOIMX Ul PELICHUS
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IMUYHBIX TOAXO0JAX NPUHATHA pEHIeHUH (MHIUBUAYaIbHOE,
NPUHITHE PELICHUS B IPYNIE, IPHHATHE PELICHUH IPYIIIOii);

CaMOCTOSITENIFHO COCTAaBIISATh AITOPUTM pEUIeHUS (U3NYECKOW 3a/Jaud WM TUIaHa
UCCIIEIOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JieTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IIpeJyularaTh IIaH €€ U3MCHEHMUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHUST WJIM HPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBILUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPA WM JUCKYCCUU HA HAYYHYIO
TEeMy, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl Ha GA30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHe M XUMHYECKHe sBJIEHHs, HaOIIOJEeHuUE,
HKCIEPUMEHT, MOJIelb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  NPSMOJUHEHHOE),  TpaeKTopHus,
paBHOJCHCTBYOIAas cwia, jaedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIaoIuecs CoCcybl;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBM)KEHUE, MHEpLHUs, B3aUMOJICHCTBUE TeEll, paBHOBECHE
TBEPIABIX TEJN C 3aKPEIIEHHOHM OChbI0O BpallleHHs, Iepejada JaBieHUs TBEPIBIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, arTMocepHoe JaBjieHue, IIaBaHue Tell, MpeBpalleHus
MEXaHUYECKOM SHEpIrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHIE U3yYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA >KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pbplyard B Teje YesOBeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;



OTKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, [aBJICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(PQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETUYECKAsl U NMOTEHLUAJIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAKTOBAaTh (PU3NYECKUI1 CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
($U3NUeCKUX BEIUYMH, HAXOOUTHb (DOPMYIBI, CBS3BIBAIOIIME MAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYWH,

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBIEHUS W TPOLECCHl, HCIOIb3Ys
IpaBUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECUS pbluara (0JI0Ka), «30JI0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHUsl MEXaHWYEeCKOM SHEepruu, IpU HSTOM [J1aBaTb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATUUYECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA TEll, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATh MPUUYUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C ONOPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHUHM, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadud B 1-2 JeHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alMCBhIBaTh KPAaTKOE YCIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (OPMYIBI U
MPOBOAUTH PAcu&Thl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC AJISl PELICHUS
3aJa4, OIEHUBATh PEATHCTUIHOCTD MOJTYYSHHON (PU3NIECKON BEITMIHUHEI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJI0OB, B OINMCAHMM MCCIEAOBAaHUS BBIACIATH IPOBEPSIEMOE IPEAIOIOKEHHUE
(runotesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIH pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €I0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHUS, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OMBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOI aOCOMIOTHOM MOTrPEeIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBHKEHHS Tella, CHIIbI TPEHUSI CKOJIbKEHUSI OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
COTIPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHHS MPYKHUHbBI, BHITATKUBAOLIEH
CHIIBI OT O00bEMa TOTPYKEHHOHM wYacTW Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IIYyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cleaysl NpPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh pPe3yNIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIETOBAHMS;

MPOBOJAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeEIIECTBa
KUIAKOCTH M TBEPAOrO TeNa, CWIA TPEHUsS CKOJIbKEHHUs, [aBJIECHUE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLAs Ha MOIPYKEHHOE B IKHUAKOCTb TEJO,



KOA(PUITMEHT TMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHHU3MOB), CIENys MPEII0KCHHOU
MHCTPYKLMU: TIPU BHINOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATh 3HAYEHUE NCKOMOU BEJIMYNHBIL;

coOnrofaTh TMpaBuja TEXHUKM Oe30macHOCTH TMpu  paboTe ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

yKa3bIBaTh MPUHIMNBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HU3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcCoC,
apeoMeTp), UCIOJB3Ysl 3HAHHUS O CBOMCTBaX (PU3UYECKHUX SIBICHHA M HEOOXOIUMBIC
¢buznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s O0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpY’Karolllen cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOLMXCSI 3HAHUHM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISTh HH(OPMALIHIO, KOTOPAst SBJSETCS TPOTUBOPEUMBOM
WJI MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIAJETh NpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUYECKOTO COJIEP’KaHUs, B TOM YHCIE MYOJUYHO AeNaTh
KpaTKhe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WM Y4€OHBIX MCCIEIO0BAHUMN, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHU C ITOCTABJIEHHBIMH 33a4aMHU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOILUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBILECHHBI U HEHACBILLICHHBIN I1ap, BIAXXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSIA
SHEprus, TeIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsjl, dJIEKTPHUIECKOE
MOJIE€, MPOBOJHUKUA W AUIIEKTPUKHU, MOCTOSHHBIM DJIEKTPUYECKHM TOK, MArHUTHOE
T0JIE;

pa3inuaTth SIBIE€HUS (TEMJIOBOE pacIIUpeHHe W CKaThe, Terulonepenada, TEerjoBoe
paBHOBECHE, CMayMBAHUE, KaNWUISIPHbIE SBIICHUS, WCIIAPEHUE, KOHJEHCAlus,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TEemIONpPOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsiioB, JEUCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHE, B3aUMOJECHCTBUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IOJ HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHAas



UHAYKIMSA) IO ONMCAHUI0 HMX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B OKPY)KAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUS B IPUPOAE, KPUCTALUIBI B npupoze, usznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHES, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMocepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIICOB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIOIB3Yys (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeNIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHas TEIUIOTa IUIABJICHUS, YJAENbHAs TeIIoTa
napooOpa3zoBaHMs, yJelbHAs TEIUIOTa CrOpaHHsl TOIUIMBA, KOA(QQUIMEHT IO0JIE3HOTO
JICMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXKHOCTh BO3IyXa, DJIEKTPUUYCCKHNA
3apsil, CWUja TOKa, OJJIEKTPUYECKOE HAaINpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHHA CMBICI HCIOJIb3YEMBIX BEJIWYMH,
0003HaueHHS ¥ €IUHUIBI (PU3NIECKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TPOIECCHI, HCHOIb3Ys
OCHOBHBIC TOJOXEHUS MOJEKYISIPHO--KHHETUYECKOH TEOpHM CTPOCHMs BELIECTBa,
NOPUHIUI CYNEPIO3UIMA ToJiel (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH JDxoyms—JIeHna, 3aKoH coXpaHEeHHus
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alMCHIBATH €TO
MaTeMaTHYeCKO€e BbIpaXKECHUE;

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIHi MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aauyd B 2-3 JeHCTBHSA, HUCHOIb3yd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHSA 3aJadd
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUISL PELICHUs 3a/1auH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PeIIeHus, IPOBOJUTH Pacu€Thl U
CpaBHUBATh MOJIyUeHHOE 3HaUeHHe (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPELIMTh INpPH MOMOIIU (PU3HUECKHX
METO/IOB,  HCIIONB3ys  OMHCaHWE  HWCCIEAOBAHMS,  BBIICIATH  IPOBEPSEMOE
NpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa MPOBEAECHUS MCCIEIOBAHUS,
JIeNIaTh BBIBOJIBL;

MIPOBOJUTH OTBITHI IO HAOMIOACHNIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBONCTB
Tes (KamWUISIPHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HATPEBAHUS MTPH M3ITyYSHHUH OT IIBETA
U3Iydaoume (moryomaromne) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIepaTypbl KHUIKOCTH ¥ IUIOMAAX €€ TOBEPXHOCTH, OJJIEKTPH3AIHA Tel |
B3aMMO/ICICTBHE 3JIEKTPUUECKUX 3apAI0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJTU3aIisl MAarHUTHBIX TTOJICH OCTOSTHHBIX MarHUTOB, AEWCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OopMyaupoBaTh TpPOBEPsSEMbIE TMPEANONIOKEHUSI, COOUpaTh



YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBATH XOJ OIBITa U
(bOopMyITUPOBATH BHIBOJIBI;

BBITNOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTU BO3AYXa,
CWJIBI TOKA, HANpPSUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIAaTYMKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MTOTPEIIHOCTH;

NPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYMHBI OT JAPYrOH C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILET0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS! HAa IPOBO/IHUKE,
UCCJIEJOBAHKUE TI0CIIEIOBATEIbBHOIO U MApajUIeIbBHOTO COEIUHEHUI IPOBOJHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PEe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIUI U TpaUKOB, AETaTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3NUECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKILMH, U BBIYUCIISATh 3HAYEHUE BETUUYHUHBI;

coOuoaTh TpaBWJia TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK 3IIEKTPUUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTElb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAaHHUA O CBOMCTBaX (PU3MYECKUX SBJICHUU U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEeocTar), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;
IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecreueHus
0€30IacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKarolleH cpese;

OCYILIECTBIIAATh MOMCK HH(OpMaluu (U3NYecKoro coaepxkanus B MHTepHeTe, Ha
OCHOBE€ MMEIOIIUXCS 3HAaHUW M NYTEM CpPaBHEHHUS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU M3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHMEHHBbIE M KpAaTKHE YCTHbIE COOOIIEHUs, 00o00mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3NYECKOrO COJEpKAHUS, B TOM UHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JESATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3Y4YEHHBIN MOHATHMHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3EHTAI[EH;



IOpY BBIIOJHEHUH Y4YeOHBIX IPOEKTOB W HCCICAOBAaHMNA (PU3NYECKUX IPOIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHCHHEM IUIaHA JEHUCTBUM M KOPPEKTHUPOBaTh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMOJAEHCTBUE, IPOSBIISISI FOTOBHOCTh Pa3pellaTh KOHMDIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0Aa30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHallbHAash TOYKa, TPAECKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHWYeCKWe KoJieOaHWsi U  BOJIHBI, 3BYK, HWH(GpPa3ByK M  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbda-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE JBUYKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHUBHOE JIB)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHUE, OTpPaXCHUE 3BYKA, NPSIMOJIMHEWHOE PpACIPOCTPAHECHHUE,
OTpPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJIbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa H3ITY4YCHUS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHAX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroleM Mupe (B
TOM 4Hcie (U3NYECKUe SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, IBUKEHHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJIECHUS B  IpUpOJAE, OHOJOrHMYecKoe  JeWCTBUE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiOaKTUBHBIX M3IYyYEHUIH Ha OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWMCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMUMHBI (CpPeqHsIsE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO MaJieHHs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOIO
HaJl TOBEPXHOCTBIO 3EMJIM, IIOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MOJHAs MeXaHW4yecKas SHeprus, MepuoJ M YacToTa KoyieOaHWi, IHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3MUYECKYIO0 BEJIUMYHMHY C JIPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapakTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs HHEPIUH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHLHUII CYIEPHO3ULIUHA CHUII,
MIPUHLIUI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,



3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHBbl COXPAaHEHHs 3apsioBOrO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATh (hU3HMUECKHE MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB € OMOPOil Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SIBICHHM, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATh HEJOCTAIOLIUE WU
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS PELICHUS,
IPOBOAMTH PAcU€Thl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYECHUS
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METOJIOB,  MCIIONb3ysd  ONWCAaHUE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEJOBAaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
TeJl (U3ydeHue BTOpOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepuoja KojiebaHui MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIIEKTP, M3Y4YEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI IpeaMmera B coOMparolled JIMH3E,
HAOJII0JIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB H3JIY4YEHHUS): CaAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONMMCHIBATE X0 ONbITAa U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIMH3bI),
000CHOBBIBaThH BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MTPUOOPa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEJIWYMH C HCIOJIb30BaHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, Tepuoja KoJieOaHUM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja HajJeHus U
yria OpejJoMJIeHUsl OT yria Ma/ieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY, (HUKCHUpOBAaTh pe3yiabTaTbl IOJYYEHHOHW 3aBHCUMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOMUI U TpadUKOB, JIe1aTh BBIBOJBI MO pe3yJbTaTam
HCCIIEIOBAHMSI;

NPOBOJIUTh KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BEJIMYMH (CpElHsAs CKOpOCTh U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHHUS, MeXaHHueckass pabora u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYecKoro U MpPYXKHMHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSATH
U3MEpEHUS, CeNys NMPEMIOKEHHON MHCTPYKLIMH, BBIUMCIISITh 3HAUEHUE BEJINYUHBI U
AQHAIM3UPOBATh IMOJNyYEHHBIE pe3ylbTaThl C YYETOM 33JaHHOM MOTPElIHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
0o0opyIoBaHUEM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBI MCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OIOPOI Ha UX ONUCAHMS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
paccTosSHUSL U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKU, IEPUCKOII, poToanmnapaT, ONTHIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncCnosib3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB MPH PEHICHUH y4eOHO--
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl JUIsl MOCTPOCHUs M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEpax) MNPAKTUIECKOTO
UCIONIb30BaHUsl (DM3UYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU MJs OOecreueHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

OCYIIECTBIISITh MOWCK HWHpOpManuu (usndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOUCKOBBIA 3amMpoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPU BHIOTHEHUH YYEOHBIX 33JJlaHUIl HAYYHO-TIOMYISAPHYIO JIUTEPATYPY
(U3MYECKOr0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuanbl, pecypcel cetu HHTepHer,
BJIa/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (U3UYECKOTO COAEp)KaHUs, IyOJMYHO MPECTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar W3y4aeMoro paszziena (U3NKd U
COMpPOBOXAAaTh BBICTYIUIEHHE Ipe3eHTaluuell ¢ y4ETOM OCOOEHHOCTEM ayIuTopuu
CBEPCTHHKOB.
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MNOYPOYHOE IINTIAHUPOBAHHUE
9 a, B KJ1aCChI

Nermn Tema ypoka Jara Homarinee [Ipumeuanue
3aJjaHue
1 Hucrpykrax no Th. Mexanundeckoe aBmxenue. MarepuanbHas 04.09 §1 ynp.1.1-2, §2
TOYKa
2 Cucrema orcuera. OTHOCHUTENFHOCTh MEXaHUYECKOTO JIBHKCHHS 05.09 25’3 9 ynp.1.3-5,
3 Bxoonas ouaenocmuueckas paboma. PaBHomepHOE 06.09 §4 ynp.4
PSIMOJIMHEIHOE JIBUKECHUE '
4 HepaBHomepHoe npsmonuHeiiHoe apuxkenue. CpeqHss u 11.09 OmnopHblit
MT'HOBEHHAsI CKOPOCTh KOHCIICKT
5 [IpsiMonMHEITHOE PABHOYCKOPEHHOE ABMKEHHE. Y CKOPEHUE 12.09 §5 ynop.5
6 CKopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUKEHHUSI. 13.09 §6 ynp.6.1,3
I'padux ckopocTH ]
7 JlaGoparopHas pabota "OnpeneneHne yCKOpeHHs Tena npu 18.09 ynp.6.4-5, §7
PaBHOYCKOPEHHOM JBM>KEHUH 10 HAKJIOHHOW IJIOCKOCTH" '
8 C §13, 8 ymp. 13,
BoOOAHOE nasieHue Ten. OnbiTel ["anumnes 19.09 yip 8.1
9 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon u yacrora 20.09 §17, OIIOPHBII
oOpameHus. JIuHeliHas U yriaoBasi CKOPOCTH ] KOHCIIEKT, ymp.17
10 L{eHTpOCTpEMUTENBHOE YCKOPEHHE 25.09 §18 ynp.18
11 ITepBerii 3akoH HeroToHa. BekTOp CHuth 26.09 §10 ynp.10
12 Bropoii 3akon HeroTona. PaBHOAEHCTBYIOIIASI cuila 27.09 §11 ynp.11
13 Tpernii 3akon Herotona. Cymnepno3unust Cui 02.10 §12 ymp.12
14 Pemrenue 3anau Ha npuMeHeHue 3akoHOB HproToHa 03.10 yeaosue i
TETpaau
OTIOPHBIN
15 Cuna ynpyroctu. 3akoH ['yka 04.10 KOHCIICKT
ycIIoBHE B
16 Pemenue 3anay no teme «Cumna ynpyroctu» 09.10 TETpajy,
marepuansl OI'D




17 JlaboparopHas pabora «OnpeseneHne 5KeCTKOCTH MPY>KUHBD) 10.10 Matepuansl OI'D
18 Cuia TpeHus 11.10 OTOPHbIHI
KOHCIIEKT
yCIIOBUE B
19 Pemenue 3anay no teme «Cumna TpeHUs» 16.10 TeTpajy,
matepuassl OI'D
20 Ha60paT0pHi1ﬂ pabota "Onpenencane kKodhHUIMESHTA TPESHUS 1710 matepuansl OI'D
CKOJIb>KEHUS
21 Pemenue 3anay no teme "3akonbsl HetoToHa. Cuna ynpyrocT. 18.10 OTIOPHBIN
Cuna tpeHus" ' KOHCIIEKT
22 Cula TSKECTU U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEeHUE 23.10 §15, 16 ynp.15.3,
CcBOOOIHOIO Na/ICHUS ynp.16.1
23 JIBu>keHue Tes BOKPYT TpaBUTAIIMOHHOTO 1eHTpa (ConHeuHas 24.10 §19, OTIOPHBII
cucrema). ['anakTuku KOHCTIEKT
24 Pemenune 3'?1181‘1 no teme "Cuiia TSDKECTH U 3aKOH BCEMHPHOTO 25 10 ycIoBHE B
TATOTCHUS TeTpajau
§19 ymp.19,
25 IIepBasg kocMuueckast CKOpocTb. HeBecOMOCTh U neperpy3ku 07.11 OTIOPHBIN
KOHCIIEKT
26 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TENO. 08.11 OTIOpPHBIN
PaBHOBecue TBEPAOTO Tea ¢ 3aKPeNIEHHON OChIO BpaIlleHUs KOHCIIEKT
27 MowmenT cuibl. LleHTp TsxkecTu 13.11 OTOPHbIN
KOHCIIEKT
28 Pemenwue 3ama4 mo Teme "MomeHT critbl. LleHTp TsbkecT" 14.11 yeroBue B
TeTpaju
29 [ToaroroBka k KOHTPOJILHOU paboTe 1o Teme "MexaHnueckoe 1511 i](e::;:;l; B
nBrokenne. B3aumoneticteue ten" ’
Matepuaisl OI'D
30 Konmponvnas paboma no teme "MexaHUYECKOE IBIIKCHHE. 2011 -
B3aumopeiictBue ten"
31 Nmnynbe Tena. UMmynbe cuitbl. 3aKOH COXpAaHEHUsI UMITYJIbCa. 2111 §20 ynp.20
Ynpyroe u Heynpyroe B3auMOAeHCTBHE
32 Pemenue 3amay mo reme "3aKkoH COXpaHEHUS UMITYJIbCA" 22.11 yCIIOBHE B




TeTpaiu,
Marepuasibl OI'D

33 PeakTuBHOE ABM)KEHUE B IPUPOJIE U TEXHUKE 27.11 §21 ynp.21
OTOPHBII
34 Mexanuyeckas paboTa U MOIITHOCTh 28.11 P
KOHCIIEKT
OIIOPHBIN
35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS 29.11 p
KOHCIICKT
36 JlaGoparopHas paboTa «Onpenenenne padoTsl CHIIbI TPEHUS IIPH 04.12 marepuaisl OI'D
PaBHOMEPHOM JBM>KEHUH TeJa IO TOPU30HTAILHON TTOBEPXHOCTHY '
OIIOPHBIN
37 Cs3b sHeprun U padoTsl. [loTeHIManbpHas SHEprus 05.12 p
KOHCIIEKT
. OIIOPHBIN
38 Kunerndeckast sneprus. Teopema 0 KHHETHYECKOW SHEPTUH 06.12 p
KOHCIIEKT
39 3aKoH COXpaHEHHUs] JHEPTUU B MEXAHUKE 11.12 §22 ynp.22
40 JlaGoparopHas paboTa «/3yyeHne 3aK0Ha COXPaHEHHs SHEPTHUU» 12.12 matepuaisl OI'0
41 KonebaTtenbHOE IBHKEHUE U €T0 XapaKTEPUCTHKU 13.12 §23, 24 ynp.23,24
26, 27 25.3-
42 3aryxaromue konedanus. BeiHyX1eHHbIe KojeOanus. PezoHanc 18.12 i ’ yip
. . 25 OTIOPHBIN
43 MaremaTuuecknii ¥ Ipy>KMHHBIN MassTHUKH 19.12 325, p
KOHCIIEKT YIp.
44 Ypok-uccienoBanue «3aBUCUMOCTb IEpHOAA KoJeOaHui oT 20.12 Odopmnenue
KECTKOCTH MIPYKUHBI U MACCHI Tpy3a» ' HCCIIEI0BaHMS
OTIOPHBII
45 [IpeBparieHre YHEPrUX IPU MEXAaHUUYECKUX KOJIeOaHUsIX 25.12 KOHCIEKT
ymp.25.1-2
16 VYpok-uccaenopanue «OnpeeneHre YacToThl U Ieproa 26.12 Odopmiienue
KOJICOaHWH MaTeMaTHUECKOTO MasITHUKA ' VCCIICIOBAHHUS
47 JlaGoparopHas pabota «IIpoBepka HE3aBUCUMOCTH NIEpUOJIa 2712 Mmatepuansl OI'D
KoJieOaHUH Tpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a» '
48 Mexanunyeckue BoJaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. 0901 §28, 29 ynp.27
[IponosibHBIE M TONEPEYHBIE BOJIHBI '
N N ONIOPHBIN
49 MexaHnueckue BOJIHbI B TBEpAOM Teiie. CelicMUYECKUE BOTHBI 10.01 p

KOHCIICKT




§30, 32, 33

50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa 15.01 y11p.30
51 Ypoxk-uccaenopanue "HabmogeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT 16.01 Odopmiienne
qacTOTHI" ) HCCIIEOBAaHUI
52 I'poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 17.01 §31 ynp.29
30 OIOPHBIHN
53 VYapTpa3Byk U HHPPA3BYK B IPUPOJIE U TEXHUKE 22.01 330,
pasByK (bpassy PHpO KOHCIICKT
. CJIOBUE B
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI COXPaHEHHUS. Y
54 " 23.01 TeTpaju,
Mexanuyeckue KojieOaHUsI U BOJIHBI
matepuassl OI'D
Koumponvnas paboma no teme "3aKOHBI COXpaHEHUSI. 2 -
55 " 4.01
Mexannyeckue KojiebaHusl U BOJHBI
56 DJIEKTPOMArHUTHOE 10J1€. DJIEKTPOMArHUTHBIE BOJHBI 29.01 §43,44 ynip.40, 41
. OTIOPHBI
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 30.01 p
KOHCIIEKT
58 [IIxana 3;meKTpOMarHuTHLIX BOJIH. Mcnonb3oBanue 31.01 §44
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U '
59 Ypok-uccnenonanue "M3ydyeHne CBONCTB 3J€KTPOMAarHUTHBIX BOJIH 05.02 Odopmnenue
C TIOMOIIIbIO MOOHIIBHOTO TenedoHa" ' VCCIICIOBAHUS
CJIOBHE B
Pemenue 3a1a4 Ha onpeesieHrne 4acTOThI U ITTMHBI Y
60 Y 06.02 TeTpajiu,
3JIEKTPOMArHUTHOMN BOJIHBI
marepuaisl OI'D
61 DJleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE 07.02 §47 ymp.
CBOKCTBA CBETA '
62 Hcrounukn ceera. [IpsMonrHetHOE paclIpOCTpaHEHNE CBETA. 12.02 §1 ymp.
3armenus Connua u JIyHsl '
63 3aKoH OoTpakeHus cBeTa. 3epkania. Pemenne 3a1a4 Ha MpUMEHEHHE 13.02 §1 ymp.
3aKOHa OTPAKEHUS CBETa '
64 [Tpenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA 14.02 §48 ymp.
65 [TonmHOE BHYTpEHHEe OTpaskeHue cBeTa. VICnoap30BaHue MOIHOTO 19.02 §1 ymp.
BHYTPEHHEI0 OTPaKEHUS B ONTHYECKHUX CBETOBOAAX '
66 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH yTia 20.02 §1 ymp.

IMPECIOMJICHUS CBETOBOI'O Jiyda OT yrjia NIaACHHA Ha I'PaHUIIC




"nn

"BO3IyX-CTEKJIO

Hcnons3o0BaHue MOJIHOTO BHYTPCHHETO OTPAXKXCHHUA: CBETOBO/bI,

Marepuaiibl OI'D

67 21.02
OIITHKO-BOJIOKOHHAS CBSI3b
68 Jlunzpl. OnTHYecKas cuja JWH3BI 26.02 §1 ymp.
69 ITocTpoenne n300paKeHu B TNH3aX 27.02 §1 ymp.
70 JlaboparopHas pabota "Onpenernenne GOKYCHOTO PACCTOSIHHS U 28.02 matepuansl OI'D
ONTHUYECKOM CHIIBI COOMparomieit JHH3bI" ’
71 OnTuyeckue JTMH30BbIe TPUOOPHI 04.03 §1 ymp.
72 ['11a3 kak ontuyeckas cucrema. 3peHue 05.03 §1 ymp.
73 Ypok-koudepennus "Jledekrsl 3penus. Kak coxpanuts 3peHue” 06.03 Anamus
nHbopmanuu
74 Pasnoxxenue G6emoro ceera B criektp. OnbiTel HetoroHa. ClioskeHue 11.03 §49 ynp.
CHEKTPaJbHBIX I[BeTOB. Jluiciepcus cBeTa '
Ypok-uccnenonanue "PaznoxxkeHne 6e10ro cBera B CHEKTP U Odopmnenue
75 BOCHIpUATHE I[BETA MPEAMETOB IIPU UX HAOIIOJACHUU Yepe3 12.03 HCCJIEJOBAHUS
1IBETOBBIE (QUIIBTPHI"
76 BonHoBEIE cBOMCTBA CBETA: AUCTIEPCHS], UHTEPPEPEHIIUs U 13.03 §49, OTIOPHBIN
nudpakims ’ KOHCIIEKT
77 OmnsiTel Pe3epdopaa u turanetapHast MoJIeTb aToMa 18.03 Ctp.223-226
78 [Tocrynater bopa. Mozgens atoma bopa 19.03 OnopHeIi
KOHCITEKT
79 Ucnyckanue u nornouieHue ceera atomoM. KBantel. JIuneituaresie 20.03 §50, 51 ymp.
CIICKTPBI
" " Odopmnenue
80 Ypok-nipaktukym "HabmroieHne CleKTpoB UCITyCKAHUS 01.04 S ——
81 PannoakTuBHOCTH M €€ BUJIBI 02.04 §52, 53 ynp.46
82 Ctpoenne aToMHOTO siipa. HykiioHHas Moenb 03.04 §55,56
83 PannoaxkTtuBHbIe peBpaiieHus. M3oTomnsl 08.04 §53, 56 ynp.48
84 Pemenue 3amau mo reme: "PangnoakTuBHBIC MpeBpanieHus" 09.04 yeroBue B
TeTpajgu
85 Ilepuon nonypacnana 10.04 §61.2
AHanu3
86 PagnoaxkTuBHBIE N3TyYEHUS B IPUPOJE, MEAULIMHE, TEXHUKE 15.04

uHpOopMaIU




HI[CpHHe pCaKkuu. 3aKOHBI COXpPAaHCHUA 3apAa0BOTO U MaCCOBOI'O

§55, OIIPHBIN

87 16.04
qrcel KOHCIEKT
88 OHeprus cBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU 17.04 §57 ymp.
yCIIOBUE B
89 Pemenwue 3anau mo Teme "Snepueie peakuun" 22.04 TETpajIy,
matepuassl OI'D
90 Peflxunu cuHTe3a U aenenus snep. Mcrounuku sneprun ConHua u 23.04 §58, 62 ymp.
3BE3]
91 Ypoxk-koHdepenuus "ﬂz[ep“Has[ JHEpreTHKa. I[eI?ICTIiI/Iﬂ 24.04 §59, 60, 61
pPalMOAaKTUBHBIX U3ITy4YE€HUN Ha KUBbIE OPraHU3MBbI
92 [loaroroBka Kk KOHTPOJIBHOU paboTe 10 TeMe "DINEKTPOMarHuTHOE 2704 iz:;:;: B
rosie. DJIeKTpOMarHuTHele BoJHbI. KBaHTOBbIE siBIEeHUA" ’
matepuassl OI'D
93 Konmponvnas paboma no teme "IneKTpOMarHuTHOE IOJIE. 06.05 -
DNeKTpOMaruuTHeIe BOJIHBL. KBaHTOBBIE siBIeHUS"
94 [ToBTOpeHue, 06061IeHNE. Penienne pacyeTHbIX U KaYeCTBEHHBIX 07.05 paborta c
3aga4 no treMe "B3aumogeiicteue ten" 3aganusmu OI'D
95 [ToBTOpeHue, 06061IeHNE. Penienne pacyeTHbIX U KaYeCTBEHHBIX 08.05 pabota c
3a1a4 no treme "TennoBsie nporecch” 3aganusmu OI'D
[ToBTOpeHue, 06061eHNe. Penienne pacyeTHbIX U KaYeCTBEHHBIX pabora c
96 3aga4d no teme "KIIJ] remnoBsix aurareneit", "KI1J 13.05 3aganusmu OI'D
3JIEKTPOYCTAHOBOK"
97 [ToBTOpeHue, 06001eHne. Pemenne pacyeTHBIX U KaYeCTBEHHBIX 14.05 pabora ¢
3a/1a4, paboTa ¢ TekctaMu 1o Teme "CBeToBbIC sIBJICHUS" samanusmu OI'D
98 [ToBTOpenue, 0606menHune. Pabota ¢ Tekctamu no Teme "3aKOHbI 15.05 pabota ¢
COXpAHEHUs B MEXaHUKE" 3aganusamu OI'D
99 HOBTOpe'I'{I/Ie, 00001tenne. Pabora ¢ Texkcramu o teMme "Kosebauns 20.05 pabora ¢
Y BOJIHBI 3aganusimu OI'D
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KBanroBas 2105 pabota ¢
u siiepHas ¢pusuka' 3amanusmu OI'D
101 [ToBTOpenue, o606menue. Pabora ¢ matepuanamu OI'D 22.05 padora ¢

3agadusmu OI'D




9 r kjaacc

Norn Tema ypoka Hara Homarnee [Ipumeuanue
3aJlaHue
1 Nucrpykrax no Th. Mexannueckoe asuxenue. MarepuaibHas 01.09 §1 ynp.1.1-2, §2
TOYKa
2 Cucrema orcuyeta. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKECHUS 04.09 25’3 9 yup.1.3-5,
3 Bxoonas Oufzzuocmuttecmﬂ paboma. PaBHOMEpHOE 07.09 §4 ymp.4
IpsIMOJIMHENHOE IBUKEHUE
4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpennss u 08.09 OnopHbIi
MI'HOBEHHAsl CKOPOCTh ' KOHCIIEKT
5 [TpsiMmosMHEITHOE paBHOYCKOPEHHOE JIBM)KEHHUE. Y CKOPEHHE 11.09 §5 ymp.5
6 CKOopoCTh MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUKEHHUS. 14.09 §6 ynp.6.1,3
I'pacduk ckopoctu '
v JIaGoparopHas pabota "OmnpeneneHne yCKOpeHus Tena npu 15.09 ynp.6.4-5, §7
PaBHOYCKOPEHHOM JIBHIKEHHH 110 HAKJIOHHOM MJIOCKOCTH" '
§13, 8 ymp. 13,
8 CBoboanoe nagenue tei. OnbITel [anumes 18.09 yrp.8.1
9 PaBHOMepHOE nBHXKEHUE 110 OKPYKHOCTH. [lepron u yactora 21.09 §17, OTNOPHBIN
oOpareHus. JIuHelHas ¥ yriaoBas CKOPOCTH ' KOHCIIEKT, ymp.17
10 I{eHTpOCTpPEMHUTEITLHOE YCKOPEHUE 22.09 §18 ynp.18
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl 25.09 §10 ynp.10
12 Bropoii 3akon HeioToHa. PaBHOAECTBYIOIIIAsI cujia 28.09 §11 ymp.11
13 Tperuii 3akoH Herotona. Cynepnosunus cui 29.09 §12 ynp.12
14 Pemenue 3anay Ha npuMeHeHne 3akoHOB HeloToHa 02.10 yeaoBHe B
TETpaaH
OTIOPHBIN
15 Cuna ynpyroctu. 3akoH ['yka 05.10 COHCIIEKT
yCIIOBHE B
16 Pemenue 3amau mo reme «Cuiia ynpyroctuy» 06.10 reTpan,




Matepuaisl OI'D

17 JlabopaTopHas pabota «OnpeeneHnue KEeCTKOCTH PYKUHBD) 09.10 matepuaibl O
18 Cuna TpeHus 12.10 OTOPHbIN
KOHCIIEKT
yCII0OBUE B
19 Pemenue 3agad no reme «Cusa TpeHUSI» 13.10 TETpajiu,
matepuaisl OI'D
20 Ha60paT0pHim pabota "Onpenencane kKodhHUIIMESHTA TPSHUS 16.10 matepuansl OI'D
CKOJIbKCHUS
21 Pemenue 3anay no teme "3akonsl HetoToHa. Cuna ynpyrocT. 19.10 OTIOPHBIN
Cuiia Tpenus" KOHCIIEKT
29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUe 20.10 §15, 16 ynp.15.3,
CBOOOIHOTO ITaJCHUA ynp.16.1
23 JIBu>KeHMe Tes BOKPYT TpaBUTAIMOHHOTO 1eHTpa (ConHeuHas 23.10 §19, OIIOPHBII
cucrema). ['anakTuku ' KOHCIIEKT
24 Pemenue 3":1)1aq o Teme "Cuiia TSDKECTU U 3aKOH BCEMUPHOTO 26.10 yCJIOBUE B
TATOTEHMSI TeTpaau
§19 ymp.19,
25 IlepBas kocMHuueckas ckopocTs. HeBeCOMOCTb U neperpy3ku 27.10 OTIOPHBIN
KOHCTIEKT
26 PaBHOBecue marepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEINO. 09.11 OIIOPHBIN
PaBHOBecHe TBEPIOTO TeJa € 3aKPETIEHHON OCHIO BpallleHUS ' KOHCIIEKT
27 MowmeHT cuinsbl. LleHTp TskecTn 10.11 OTOPHbIN
KOHCIIEKT
28 Pemenue 3anau no reme "MomeHT cuinbl. LleHTp TskecT" 13.11 yenosne B
TETpaau
29 ITonroroBka k KOHTpOi'IBHOfI pa6(')'Te o Teme "MexaHn4eckoe 16.11 zg:;:;i i
NBUKeHne. BzaumopeiicTeue Ten watepuans O
30 Koumponvnas paboma no teme "MexaHUYECKOE TBUKECHHE. 1711 -
BsaumogeiictBue Ten"
31 Nmnynec Tena. Umnynbse cuiibl. 3aKOH COXpaHEHHsI UMITYJIbCA. 2011 §20 ynp.20

Yrpyroe u Heynpyroe B3auMoJeHCTBUE




yCII0OBUE B

32 Pemenue 3amau mo reme "3aKkoH COXpaHEHUS UMITYJIbCcA" 23.11 TeTpajH,
Matepuaisl OI'D
33 PeakTuBHOE IBMIKEHUE B IPUPOJIC U TEXHUKE 24.11 §21 ynp.21
34 Mexanunueckasi paboTa U MOIIHOCTb 27.11 OTOPHbIN
KOHCIICKT
35 PaboTa cuitbl TSXKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS 30.11 OTOPHbIH
KOHCIICKT
36 JlaGoparopHas pabora «OnpeneneHne padoTsl CHIIBI TPEHHS HIPH 01.12 matepuansl OI'D
PaBHOMEPHOM JIBH)KEHUH TeJa TI0 TOPU30HTAILHON TTOBEPXHOCTHY
37 CBs13b sHEpruu u padbotsl. [loTeHnanbpHas sHeprust 04.12 OTOPHbIHI
KOHCIICKT
38 Kunernueckas sueprusi. Teopema 0 KHHETUYSCKOW dYHEPTUU 07.12 OTOPHbIH
KOHCTIEKT
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 08.12 §22 ynp.22
40 JlaGoparopHas pabota «l/3yueHue 3akoHa COXpaHEHUsl SHEPT UM 11.12 Matepuaisl OI'D
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU 14.12 §23, 24 ynp.23,24
42 3aryxatomue kojebanus. BernyxxaeHnsie konebanus. Pezonanc 15.12 326’ 27 ynp.25.3-
43 MatemaTuueckuii U Ipy>KMHHbBIN MasiTHUKH 18.12 325, OTIOPHRIH
KOHCTIEKT YTIP.
44 Ypok-uccaenoBanue «3aBUCUMOCTh TIepuo/ia KojaeOaHHii oT 9112 Odopmiienue
KECTKOCTH MPYKUHBI U MACCHI TPYy3a» VCCIICIOBAHHUS
OIIOPHBIN
45 [IpeBparnieHue 2HEPTUU TPH MEXAHUYECKUX KOJICOAHUSIX 22.12 KOHCTICKT
ymp.25.1-2
16 Ypoxk-uccienoanue «OnpeneneHne 4acToThl U epruoja 2512 Odopmnenue
Kosie0aHUH MaTeMaTHYECKOr0 MasiTHUKA HCCIIEI0BaHMS
47 JlaGopaTopHas pabora «I[IpoBepka HE3aBUCUMOCTH MEPUOIa 28.12 marepuansl OI'D
Kosie0aHUi TPy3a, MOABEIICHHOTO K HUTH, OT MAacChl TPy3a» '
48 Mexanunyeckue BOJIHbL. CBOWCTBA MEXaHMYECKUX BOJIH. 2912 §28, 29 ynp.27
[TpomonbHBIE U TONIEpEYHbIE BOJHBI
49 MexaHnndeckue BOJTHBI B TBEPIOM Teste. CeCMUYECKHE BOJTHBI 11.01 OTIOPHBIHN




KOHCIICKT

§30, 32, 33

50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa 12.01 y11p.30
51 yDOK-I/IC'(':J'IeZ[OBaHI/Ie "HabmroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 15.01 Odopmnenue
4acTOThI HCCIIEIOBaHUS
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 18.01 §31 ynp.29
§30, OIOPHBIM
53 VYbTpa3ByK U HH(PA3BYK B MPUPOJIE U TEXHUKE 19.01 COHCIEKT
54 [ToaroroBka Kk KOHTPOJIbHOU paboTe 10 TeMe "3aKOHBI COXPaHEHMSL. 2201 iz:;:;: B
Mexanuueckue KoneGaHus ¥ BOJTHBI" ’
matepuassl OI'D
55 Konmponvnas paboma no teme "3aK0HBI COXpaHECHHUS. 2501 -
Mexanuueckue Koue0aHus ¥ BOJTHBI"
56 DNEeKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBI 26.01 §43,44 ynip.40, 41
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 29.01 OTOPHbIH
KOHCTIEKT
58 [IIxaya >7€KTPOMarHUTHBIX BOJIH. I/ICEIOHB3OBaHHe 01.02 §44
AJIEKTPOMAarHUTHBIX BOJIH JJIs COTOBOM CBSI3U
59 Ypok-uccnenosanue "M3ydyeHne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH 02.02 Odopmiienne
C TTOMOIIBI0 MOOMJIBHOTO Tenedona” ' HCCTIEOBaHUS
60 Pemenue 3amau Ha OMPE/ENCHHE HaCTOTBI M JUTHHBL 05.02 i’gJTT;:;I;’ B
AJEKTPOMAarHUTHOM BOJTHBI
marepuaisl OI'D
61 3neE<Tp0MarHHTHa>1 npupoja ceeta. CkopocTh cBeTa. BonHoBEIE 08.02 §47 ymp.
CBOICTBa CBETa
62 Hctounuku cBeta. [IpsmonuHeiiHoe pacripocTpaHeHHE CBETa. 09.02 §1 ymp.
3atmenust ConHua u JIyHbl
63 3aKoH OTpakeHMs CBETa. 3epkaia. Pemenue 3a1a4 Ha IpUMEHEHUE 12.02 §1 ymp.
3aKOHA OTPAKEHHsI CBETa
64 IIpenomiieHue cBeTa. 3aKOH MPENOMIICHHSI CBETA 15.02 §48 ymp.
65 [TonHoe BHyTpeHHEe oTpakeHue cBeTa. Mcnoib30BaHUE MTOTHOTO 16.02 §1 ymp.
BHYTPEHHET0 OTPAXKEHHS B ONITHYECKHUX CBETOBOAX
66 JlabopaTopHas pabora "lccnenoBanue 3aBUCUMOCTH yria 19.02 §1 ymp.




MIPEJIOMJICHUS CBETOBOIO JIyya OT YIJIa MaJIeHUs Ha TPaHUIIE
"BO3yX-CTEKJI0""

Hcmonbs30BaHue IMOJTHOTO BHYTPCHHCT'O OTPAKCHHUA: CBETOBO/IbI,

Matepuaisl OI'D

67 22.02
OINITUKO-BOJIOKOHHAS CBSI3b
68 JInnzel. OnTHYECKas CUiia JIMH3BI 26.02 §1 ymp.
69 ITocTpoeHnne n3o00paxeHUN B JTMH3AX 29.02 §1 ymp.
70 JlaGoparopHas pabota "Omnpenenenre GOKYCHOTO PaCCTOSIHUS U 01.03 matepuaisl OI'D
ONTHUYECKOM CHIIBI COOMparoniei JMH3bI" ]
71 OnTHyeckue JMH30BbIe TPUOOPHI 04.03 §1 ymp.
72 I'ma3 kak ontudeckas cucreMa. 3peHue 07.03 §1 ymp.
73 Ypok-koudepenmws "JleexTsl 3penus. Kak coxpanuts 3peHue" 11.03 Ananus
UHPOpMALIUU
74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue 14.03 §49 ynp.
CIIEKTPAJIbHBIX 1BETOB. Jluicriepcusi cBeTa '
Ypok-uccaenosanue "PaznoxkeHne 6e10ro cBeTa B CIEKTP U Odopmiienue
75 BOCHIPHUSTHE I[BETA MPEAMETOB IIPH UX HAOIIOJICHUN Yepe3 15.03 WCCIICIOBAHUS
11BETOBbIE (HUILTPHI"
76 BonHoBbIe cBOMCTBa CBETa: AUCTIEPCHs], UHTEpPEpEeHIUs U 18.03 §49, OIIOPHBII
T paKIus ' KOHCIIEKT
77 OmnbiThl Pesepdopaa u niiaHerapHas MoJielib aTOMa 21.03 Crp.223-226
78 ITocrynarel bopa. Moznens atoma bopa 22.03 Onoprbiii
KOHCIIEKT
79 Hcnyckanne u noryonieHre ceeta atoMmoM. KBantsl. JInHeivarsie 01.04 §50, 51 ymp.
CHEKTPBI
80 Ypok-tipaktukym "HaliroieHne ClIeKTpOB UCITyCKaHHS" 04.04 Odopunenne
HCCIIEIOBaHMS
81 PannoakTHBHOCTE U €€ BHJIBI 05.04 §52, 53 ymip.46
82 Crpoenue atoMHoro siapa. HyknoHnHas Monens 08.04 §55,56
83 PannoaktuBHBIC TpeBpanieHus. M3oTomns 11.04 §53, 56 ynp.48
84 Pemrenue 3amau no reme: "PanguoakTuBHbIE peBpamieHus" 12.04 ycnosne B
TETpaIu
85 ITepuonx monypacnana 15.04 §61.2
86 PannoakTuBHBIEC N3TYyYEHUS B IPUPOJE, MEAUIIMHE, TEXHUKE 18.04 AHanus




uHpOopMaIU

87 S nepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiJOBOTO U MacCOBOTO 19.04 §55, OIPHBIN
yuceln ' KOHCIIEKT
88 DHeprus CBA3U aTOMHBIX sep. CBsA3b MacChl U SHEPTUH 22.04 §57 ynp.
yCIIOBHE B
89 Pemenue 3amay no reme "Anepusie peakuun" 25.04 TeTpaIu
2
matepuaisl OI'D
90 Peaxiuu cuntesa u nenenus siaep. Ucrounmku suepruun ColiHIa U 26.04 §58, 62 ymp.
3BE3] '
91 Ypok-koudepenmus "SAnepuas snepreTrka. JlendcTBus 27.04 §59, 60, 61
pPaIMOAKTUBHBIX U3ITy4YE€HUN Ha KUBbIE OPraHU3MBbI" '
. CJIOBHUE B
92 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "DNEeKTPOMArHUTHOE 02.05 zeT A
roJie. DJIEKTpOMarHuTHbIe BoJIHbI. KBaHTOBbIE siBeHUA" ' paiu,
Matepuaisl OI'D
93 Konmponvnasa paboma no Teme "DIEKTPOMarHUTHOE IOJIE. 03.05 -
DneKTpoMarauTHbIe BOJIHBL. KBaHTOBBIC siBieHUS" '
94 [ToBTOpeHnue, 06061meHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX 06.05 paboTta c
3aga4 o reMe "B3aumoneiicteue Ten" ’ sagagusimu OI'D
95 [ToBTOpeHnue, 060061meHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX 13.05 paboTa ¢
3a1a4 o Teme "TennoBbie mporecch” ’ sagagussmu OI'D
[ToBTOpeHue, 060061meHne. Pemenne pacyeTHbIX U KaYeCTBEHHBIX paboTa ¢
96 3amad o Teme "KIIJ] rermoBeix aeuratene", "KIT/] 16.05 sagaguamu OI'D
JIEKTPOYCTaHOBOK"
97 [ToBTOpeHue, 06001meHne. Pemenne pacyeTHBIX U KaYeCTBEHHBIX 17.05 pabora ¢
3a/1a4, paboTa ¢ TekctaMu 1o Teme "CBeToBbIC sIBJICHUS" ' samanusmu OI'D
IToBTOpenue, 060061IeHNe. PaboTa ¢ TeKCTaMu 110 TeMe "3aKOHBI aboTta ¢
98 20.05
COXpAHEHUs B MEXaHUKE" ' 3aganusamu OI'D
IToBTopenue, 06001enne. Padora ¢ Tekctamu 1mo Teme "Koitebanus aborta ¢
99 23.05
Y BOJIHBI" ) saganusmu OI'D
100 IToBTropenue, 0600menue. Padora ¢ Tekcramu no Teme "KBanroBast 2405 pabota c

u sinepHas Gpuznka"

saganusamu OI'D




9a,B

3aron 1 yeTBepTH 2 yeTBepPTh 3 yeTBepTH 4 yeTBepTH Bcero
Bcero 24 23 32 22 101
KontponbHbie 0,5 1 1 1 3,5
paboThI
JlaGopaTopHbie 3 3 2 0 8
paboThI
ITpoexTsr 0 0 0 0 0
9r
3aron 1 yeTBepTH 2 yeTBEepPTh 3 yeTBepTh 4 yeTBepTH Bcero
Bcero 25 23 30 22 100
KonTponbHbIe 0,5 1 1 1 3,5
paboThI
JlaboparopHsbie 3 3 2 0 8
paboThI
[TpoexTsl 0 0 0 0 0




Kpurepun ouenuBanus no ¢pusuxe (PIroOC)
Kputepun u HopMbI OLleHKH 3HAHUI M YMEeHUI 00y4al0IMXCsl 32 YCTHbIN OTBeET.
Ouenka "5" craBuUTCS, €CJIM YYEeHUK:
1. Iloka3piBaeT riy0OKOe M HOJHOE 3HAHME M MMOHMMAaHHUE BCEro MPOrpaMMHOIO MaTepHaa;
[IOJIHOE€ IIOHMMaHUE CYIIHOCTH pPACCMATPUBACMBIX IIOHATHH, SBICHUM M 3aKOHOMEPHOCTEH,
TEOpHUiA, B3aUMOCBA3CH.
2. YMeeT coCcTaBUTh MOJIHBINA U PAaBUIbHBIA OTBET HA OCHOBE U3yUYEHHOI'0 MAaTe€pHalla; BbIACIATh
[JIaBHBIE TIOJIOKEHUS, CAMOCTOATEIBHO IOATBEPXKAATh OTBET KOHKPETHBIMHM IIPUMEPAMH,
dakTamMM; CaMOCTOSITEIbHO M apryMEHTHUPOBAHO [ellaTh aHalu3, OOOOIIEHUS, BBHIBOMBI;
YCTAQHaBJIMBAaTh MEXKIPEIMETHbIE CBA3M (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM IPHUMEHATH [OJYYEHHbIE 3HAHHUS B HE3HAKOMOM
CUTYallU{; TOCJIEOBATENIbHO, YETKO, CBS3HO, 0OOCHOBAHHO M 0€301IMO0YHO M3J1arath y4eOHbIN
Marepual. YMeeT COCTaBJIATb OTBET B JIOTMYECKOW IIOCIIEIOBATEIBHOCTH € HMCIOJb30BaHUEM
HOPUHATON TEPMUHOJIOIUY; JeJaTh COOCTBEHHbIE BBIBOJIBI; (POPMYIMPOBATH TOUHOE ONpeAEICHHE
U HCTOJIKOBAaHHWE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOpUH. MOXKET NpH OTBETE HE IOBTOPATH
JIOCJIOBHO TEKCT Yy4yeOHHMKA; W3JlaraTh, MaTepuaj JMTEpPAaTypHbIM S3BIKOM; MPABUIBHO U
00CTOSITENIPHO OTBEYaTb HA JIOMOJHUTEJIbHBIE BOIPOCHI YUYUTENs; CaMOCTOSATENbHO U
pallMOHATIBHO ~MCIIOJIb30BaTh HArJsAHbIE [OCOOWS, CIPaBOYHbIE MaTepualibl, Yy4eOHUK,
JIOTIOJTHUTEIIBHYIO JIUTEPATYPy, IEPBOMCTOYHUKHU; IPUMEHATh CUCTEMY YCJIOBHBIX 0003HAUYEHUN
IIPY BEICHUHU 3aIMCEH, COMPOBOKAAIOUIMX OTBET; MCIOJIB30BaTh Ul 10KA3aTEIbCTBA BBIBOJIOB
13 HaOJIFO/IEHUI U OIBITOB.
3. CaMOCTOSATENBHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSIET MOJyYCHHbIE 3HAHHS B PELICHUU
npo0iieM Ha TBOPUYECKOM YPOBHE; JOIYCKaeT He 0ojee OJHOIro Hen0uéTa, KOTOPBIM JIErKo
UCIIpaBIIIET 1O TPEOOBAHUIO YUYMTENsS; UMEET HEOOXOIUMble HAaBBIKU PalboOThl ¢ Impubopamu,
YepTe)kaMHu, CcXemMamH, TrpadukamMu, KapTamH, CONYTCTBYIOIIMMH  OTBETY; 3allHCH,
COITPOBOKIAIOIIME OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "4" craBuTcs, €CJIM YYCHHK:
1. IloxaspiBaeT 3HaHUA BCETO H3YYEHHOIO IIPOrpaMMHOrO Mmarepuana. Jla€r momHeld U
NPaBUIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPUM; JOMYCKAET HE3HAUUTENIbHBbIE OIIMOKH U
HEZOYETHl NpPU BOCIPOU3BEICHUM H3YYEHHOIO MaTepuana, HeOOIbllIMe HETOYHOCTH IpHU
UCIOJIb30BaHUH HAYYHBIX TEPMUHOB MJIM B BBIBOAAX, 0000IIEHHAX U3 HabmogeHuid. Marepuai
W3JIaraeT B OMNPEIACIEHHOW JIOTMYECKOM IOCIIEIOBATENbHOCTH, IIPH 3TOM JOIYCKAET OAHY
HerpyOyto omuOKy wuiau He Oojee JABYX HEIOYETOB, KOTOpbIE MOXET HCIPaBUTh
CaMOCTOSITENIbHO MpU TpeOOBaHMM WM HEOOJIBIIONW MOMOIIM MPENoAaBaTess; MOITBEPKIAET
OTBET KOHKDETHBIMH IIpUMEpaMH; IPAaBUIBHO OTBEYAaET Ha JONOJIHHUTEIBHBIE BOIPOCHI
YUUTEIS.
2. YMeeT caMOCTOATEIbHO BBIAEIATH TJIABHBIE IOJIOKEHHS B H3YYEHHOM Marepuaie; Ha
OCHOBaHWM (AKTOB W TPUMEPOB  0000maTh, JenaTh BHIBOABL. Y CTaHABIWBATH
BHYTPUIIPEIMETHBIE CBSI3M. MOXET INpPUMEHATh IIOJYYEHHbIE 3HAHMS Ha [PAKTUKE B
BUJIOU3MEHEHHON CHUTyalluH, COOJIOJaTh OCHOBHBIE MpaBUjia KYyJIbTypbl YCTHOH peuu;
MCIIOJIb30BAaTh IIPU OTBETE HAyYHbIE TEPMUHBI.
3. He oGmanmaer AOCTaTOYHBIM HAaBBIKOM pabOThI CO CHPAaBOYHON JIUTEPATYpoOd, y4eOHHKOM,
NEPBOMCTOYHUKOM (IPAaBUIIBHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO).
Ouenka "3" craBurcs, eC/IM yYCHHUK:
1. VYcBauBaeT OCHOBHOE cojepkKaHHME Y4eOHOro MaTepuaia, HO HMeeT NpoOenbl, He
IPEMSATCTBYIONINE JAIBHEUIIEMY YCBOSHHUIO IPOTPAMMHOI0 MaTepHuaa.
2. U3naraer mMarepuajl HECUCTEMATU3UPOBAHHO, (pparMeHTapHO, HE BCErla MocieA0BaTENbHO;
MOKa3bIBaeT HEJOCTAaTOUYHYI0 C(OPMHUPOBAHHOCTH OTHENIBHBIX 3HAaHUH W yMEHH; crabo
apryMEeHTHUPYET BBIBOJBI M OO0OOIIEHUS, JOMyCKaeT OWIMOKU Npu uX (POpMYIHPOBKE; HE
UCTIOJIBb3YeT B KaYECTBE JI0KA3aTEIbCTBA BHIBOABI M 0000IICHNS U3 HAOIIOIEHUH, ONBITOB MU
JIOIyCKaeT OUIMOKH IIPU MX U3JI0KEHUH; TAaET HeYETKNE ONPENCIICHUS TOHITU.



3. UcnpiTbiBaeT 3aTpyJHEHUS B MPUMEHEHMU 3HAHWM, HEOOXOAMMBIX Ul pEelIeHHs 3ajad
pa3IMYHBIX TUIIOB, IPAKTUUECKUX 33JJaHUI; IPU OOBSICHEHUH KOHKPETHBIX SIBJIEHUI HA OCHOBE
TEOpUH M 3aKOHOB; OTBEYACT HEMOJHO HA BOMPOCH! YUUTENS UM BOCIPOU3BOJIUT COACPKAHHE
TEeKCTa y4yeOHMKAa, HO HEJOCTATOYHO IMOHUMAET OTIENIbHBIE IOJIOKEHHS, UMEIOLUIUE BAKHOE
3HAa4YeHHE B 3TOM TEKCTE, AOIMYyCKasi OJHY-ABE IpyObie OMHUOKHU.

Onenka "2" craBuUTCSH, €CJIM YYCHUK:
1. He ycBamBaeT u He pacKpbIBaeT OCHOBHOE COJepXKaHHE MaTepuaya; He 3HAeT WIH He
[IOHMMAET 3HAUUTEIbHYIO YacThb IPOTrPaMMHOIO MaTepuajla B Ipeleiax I[OCTaBIEHHbIX
BOIIPOCOB; HE JIEJIaeT BBIBOJOB U 0000IIEHUH.
2. Nmeer c1abo cOopMHUPOBAHHBIEC U HETIOIHBIE 3HAHUS, HE YMEET MPUMEHSATh UX IPU PEIICHUU
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/IaHuii 110 00pasiy.
3. Ilpu oTBeTe HAa OAMH BOIPOC AOMYyCKaeT Ooyiee ABYX IpyObIX OmIMOOK, KOTOPhIE HE MOXKET
UCIPABUTH JJAXKe MPH MOMOIIU YUUTEIS.

Kputepun oueHuBaHUsI NUCbMEHHBIX PA0OT (KOHTPOJIbHBIX, CAMOCTOSITETLHBIX)

Ouenka "S5" craBuTes, eC/IM y4eHHK:
1.BeimosrHmI paboTy 63 OmuOOoK 1 HEJJOYETOB;
2. JomycTui He 6ojiee OTHOTO HEeI0YeTa.
3.B paborax ¢ W30BITOYHOW TUIOTHOCTBIO 33/IaHUI JIOIYCKAeTCs BBICTABICHHE OTMETKH «5» B
COOTBETCTBUHU C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

Ouenka "4" craBuTCS, €CJIM YYEHUK:
1.BeimonmHu paboTy MONHOCTBIO, HO JIOMYCTHJI B HEH He Ooyiee OJHOW HErpyOOW OIMMOKU U
OJIHOTO HeJloueTa Win He OoJiee ABYX HEI0UETOB.
2.B pabotax ¢ M30BITOYHON MIOTHOCTBHIO 33JaHUM JOMYCKAETCS BBHICTABICHHE OTMETKH «4» B
COOTBETCTBUHU C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

Ouenka "3" craBurcs, eC/IM y4eHHK:
1.IIpaBuibHO BBIMOIHUI HE MEHEE TIOJIOBUHBI PA0OTHI I AOIMYCTUI:
He Oosiee IByX IpyObIX omMOOK; Miu He Oojee oAHOM rpy0oil 1 oaHOM HerpyOol OmMOKH U
OJIHOTO HeJ04YeTa; WM He Oojiee ABYX-TpeX HErpyoObIX OmMOO0K; (OpMyNbl IpHU HATUYUH
NPaBUIBHOTO OTBETA MJIM OJHOM HerpyOoil OomMOKH M TpeX HEAOYETOB; WU MPU OTCYTCTBHH
OIIMOOK, HO MPU HAJIMYUH YETHIPEX-TISATU HET0UYETOB.
2.B pabotax ¢ M30BITOUYHON MIOTHOCTBHIO 33JaHUM JOMYCKAETCs BBICTABICHHE OTMETKU «3» B
COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

Ouenka "2" cTaBUTCS, €CJIM YYEHUK:
1.JlonycTHsl 9YMca0 OMMOOK U HEAO0YETOB MPEBOCXOANIEe HOPMY, NMPH KOTOPOH MOXKET OBITH
BBLICTABJIEHA OTMETKA «3»;
2.IIpaBUIBHO BBIMOJHUII MEHEE YaCTH pabOoThI, JOCTATOUHOM Il BBICTABICHUS OTMETKH «3».

Kputepunu oueHuBaHusi NpoeKTa.

Bericokuit ypoBeHs - Onenka "S"
1. ITpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBIITOJHEHUS IPOEKTA.
2. Coburo/ieHa TEXHOJIOTHS UCTIOJIHEHUS IPOEKTA, BbIACPKAHbI COOTBETCTBYIOIINE ATAIbI.
3. IIpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSMU.
4. IIposiBIIEHBI TBOPYECTBO, MHUIIMATUBA.
5. IlpeabsaBiaeHHBIN NPOAYKT AESITEIBHOCTHA OTINYAETCS BBICOKMM Kau€CTBOM HCIIOIHEHMS],
COOTBETCTBYET 3asBJIEHHOU TeMe.

IToBbITIeHHBINH ypoBeHb - Ouenka ''4"
1. ITpaBHJIBHO MOHSATHI LIEJb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.
2. Co0OmrofieHa TEXHOJOTHsI HCIOJIHEHUS TPOEKTa, STalbl, HO JOMYIIEHbl HE3HAYUTEIbHBIC
OIINOKH,
HETOYHOCTU B O()OPMIICHHUHU.
3. IIposiBIEHO TBOPUYECTBO.
4. IlpenbaBIeHHBIN MPOIYKT AEATEIBHOCTH OTIMYACTCS] BBICOKUM Ka4yeCTBOM HCIOJHEHUS,



COOTBETCTBYET 3asBJICHHOU TeMe.

bazoBerit yposeHs - Onenka "3"
1. I[IpaBUJIbHO MOHSATHI LIEJ1b, 3a/1a4H BBIITOJIHEHUS POEKTA.
2. CobmroieHa TEXHOJIOTHS BBIITOJHEHHS ITPOEKTA, HO UMEIOTCA 1-2 ommOKy B 3Tanax wiu B
0 OpMIICHHH.
3. CaMOCTOSATENBHOCTD IPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.

Huskuii yposens - Ouenka "'2"
[TpoeKT He BBINOIHEH WM HE 3aBEpIIICH.

Kpurtepuu oueHMBaHHs TeCTHPOBAHMSI.
OueHka «5» CTaBUTCS, €CIM YICHHUK BBITOIHIII paBmwiibHO 0T 80% 10 100% ot obimero yucia
0asioB.
Ouenka «4» CTaBUTCS, €CJIM YICHHUK BBITIOTHII MpaBuibHO OT 60 % 1m0 79% ot obmiero uncia
0asioB.
Omnenka «3» CTaBUTCA, €CJIM YYEHUK BBITIOJHUI NMPaBUIBLHO OT 35 % 1o 59% oT obiero uncia
0asioB.
Onenka «2» CTaBUTCS, €CIIM YUCHUK BBITIOJHUI MPaBHIIBHO MeHee 35 % oT ol1ero yucia
0aJJIOB UJIM HE MPHUCTYMIIII K paboTe, UM HE MPEICTaBUI Ha IPOBEPKY.

KpuTtepun onennBanus J1alopaTopHbIX padoT.

Ouenka «5» CTaBUTCS, €CIIM YYCHUK:
[TpaBuiibHO ompezenui 1eNlb ONbITa U BBINOJHUI padOTy B MOJIHOM 00bEME C COOJIIO/IEHUEM
HEOOXOUMOM TMOCIIEeIOBAaTeIbHOCTH MPOBEACHUS OIBITOB U H3MepeHuid. CaMOoCTOATEIbHO U
palMoHATBFHO BBIOpAN M TOATOTOBWII JJISI OMBITa HEOOXOoauMoe 00OpyIOBaHUE, BCE OIBITHI
IpOBEJ B YCIOBHUSIX U PEKUMaX, 00ECHEUMBAIOIIUX IMOJIYYEHHE DPE3yJIbTaTOB U BBIBOJOB C
HanOoJbIIel TOYHOCTRIO0. HaydHO rpaMOTHO, JIOTUYHO OIMcall HAOIOACHUS U CHOPMHPOBAT
BBIBOJIbI M3 OTbITA. B IpecTaBIeHHOM OTYeTe MPABUIBLHO U aKKYPATHO BBIMIOJIHUI BCE 3aMUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, rpa(UKH, BEIYUCICHHS U ClIeNTall BRIBOBL. [IpaBUIIBHO BBITIOTHHI
aHanmu3 norpemHocted (9-11 xmaccer). IlposiBiseT oOpraHu3alMOHHO-TPYJIOBBIE yYMEHUS
(momnepKuBaeT YUCTOTY pabodero Mecra W MOPSAJOK Ha CTOJE, SKOHOMHO WCIIOJb3YeT
pacxoJHble MaTepHuaibl). OKCIHEPUMEHT OCYLIECTBISET MO IUIAHy C Y4YeTOM TEXHUKHU
0€30MacHOCTH U MpaBWJI pabOTHI C MaTepraiaMu U 000pyIOBaHUEM.
Onenka «4» CTaBUTCS, €CIIM YYEHMK BBIIOJHHI TpeOOBaHUS K OLeHKe «5», Ho: OmnbIT
IPOBOAMJI B YCIOBUAX, HE OOECHEYMBAIOIIMX JOCTATOYHOW TOYHOCTH HU3MepeHHi. bbiio
JIOMYILIEHO JBa — TpU HepodeTa WM Oosiee oJHOW IpyOod OMIMOKM M OJHOTO HEJOoYeTa.
DKCIIEpUMEHT TPOBEJCH HE TOJHOCTHIO WJIM B ONHMCAHUHM HAOIIOJCHUH W3 OIBITa YYCHHK
JIOIYCTUIJI HETOYHOCTH, BBIBOJIBI CZI€JIal HETIOJIHBIE.
Ouenka «3» cTaBUTCSA, €CITH YICHUK:
[TpaBuibHO ompenenua Iefdb OMNbITa; paboTy BBHIMOJHAET NPAaBUIBHO HE MEHee 4YeM
HAIOJIOBUHY, OJHAKO OOBEM BBHIMOJIHEHHOW YacTH TaKOB, YTO TIO3BOJSET MOJIYYHTH
NPaBUJIbHBIE PE3YIbTATHI U BHIBOJIBI IO OCHOBHBIM, IPUHIUITHAIIBHO BAYKHBIM 33/1a4aM paOoThI.
[Ton6op obopynoBaHusi, 0OBEKTOB, MAaTEPHAJIOB, a TakXKe pPabOTHI MO Hayajay OMbITA MPOBEN C
MIOMOIIBIO YYHUTENSl; UM B XOJ€ NMPOBEJCHUS OINbITa U M3MEPEHHUH OIbITa ObUIM JOMYIIECHBI
OMMOKK B ONMHCAaHUHM HAONIONEHUH, (QOPMYITUPOBAaHUH BBIBOAOB. OTNBIT MPOBOIWICS B
HEpPAI[MOHAIBHBIX  YCIOBHSX, 4YTO TMPHUBEIO K TOJIYYEHUIO pe3yJlbTaToB C OoJblueit
MOTPEIIHOCTHIO WJIM B OTYETE ObUIM JOMYIIEHBI B 00LIEH CIIOKHOCTH He OoJiee IBYX OUIMOOK (B
3aMucsAX €IUHUI, M3MEPEHMAX, B BBIUMCIEHUSX, rpadukax, TaOnMIax, cxemax, aHaju3e
MOTPEITHOCTEH | T.J.) HE MPUHIMITAAIBHOTO ISl TAaHHOK paboThI XapakTepa, HO TIOBJIHSIBITHX
Ha pE3y/lbTaT BBHINOJHEHUS; HE BBHINOJIHEH COBCEM WM BBINOJIHEH HEBEPHO aHAIU3
norpemHocted (9-11 kmaccsl). Jlomyckaer rpyOyio omuOKY B XOJie SKCIepUMEHTa (B
00BsiCHEHUH, B OQOPMIICHUH DPAOOTHI, B COOMIOJECHUM MPaBUJI TEXHUKH O€30MacHOCTH TMpHU
paboTe ¢ MaTepuaiaM ¥ 000pYAOBaHUEM ), KOTOPAsi UCIIPABIISAETCS IO TPEOOBAHUIO YUHUTEIIA.
Onenka «2» CTaBUTCS, €CIIN YUEHUK:



He ompenenun caMOCTOATENBHO LENb OIBITA: BBHIMOJHWI paboTy HE MOJIHOCTHIO, HE
MOJATOTOBWJI HY)KHOE O0Opy/IOBaHHE M OOBEM BBINOJHEHHONW 4YacTH pabOTHl HE IMO3BOJISET
crenaTb  MPaBWIBHBIX  BBIBOAOB.  OMBITBI, W3MEpPEHUS, BBIUUCICHUS, HAOIIOICHUS
NPOU3BOIMIIMCH HEMPABWIBbHO. B X0/1e paboThI U B 0TYETE OOHAPYKUJIMCH B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUCHHBIE B TpeOOBaHUAX K oleHke «3». Jlomyckaer nBe (u Oosee) rpyObie
OLIMOKH B X0JI€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIIEHUH pabOTHI, B COOJIIOJICHUN MTPABHI
TEXHHKH OE€30MaCHOCTH NIpHU paboTe ¢ BEIecTBaMH M 00OpyJOBaHHEM, KOTOPHIC HE MOMKET
UCTIPAaBUThH JJAKE MO TPEOOBAHHUIO YUUTEIIS.



YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 YYEHUKA

» ®dusuka: 9 knacc: yueOnuk, 9 knacce/[lepeimkun A.B., I'yrauk E.M., "U3narensctBo "poda"

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
®dusmka: 9 kmacc: 6a30BbIH ypOBEHb: COOPHUK BOIIPOCOB M 3a1a4, 9 kiacc/ Mapon A.E.,
AE. Mapom, ITo3oiickuii C.B.,AkimonepHoe 0o01IecTBO "N3maTenbCcTBO
"[Ipocsenienue"
®dusznka: 9 Kiacc: caMOCTOATEIbHBIC M KOHTPOJIbHBIE paboThl, 9 kimacc/ Mapon A.E.,
Mapon E.A. lpoda. Beprukans
®dusnka: 9 kmacc: 0a30BBIM YpPOBEHb: NHUJIAKTHYECKUE MaTepuaibl, 9 kiacc/ Mapon
A.E., A.E. Mapon, Axunonepnoe obmiecto "M3narensctBo "[Ipocsenienue
Ousznka: 9 kimacc: 0a30BbI ypOBEHB: METOAMYECKOe mocobue, 9 kmacc/ UepHukoBa
O.A., T'manenkoBa C.H., KyapsBues B.B. Akumonepnoe oOmiectBo "H3maTenbcTBo
"[Ipocsemnienue"
Ouzuka: 7-9 kmacc: cOopHMK 3amad mo ¢usmke, 7-9 wmace/ A.B.IlepbimkwuH,
AknmonepHoe obmectBo "M3naTenscTBo "OK3amen"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OnexTpoHHas popMa yueOHHKA
https:// resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
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