MYHUILUITAJTIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
CPEIHAA OBILIEOBPA3OBATEJIBHASA IITKOJIA Nel0 I'. CAJIBCKA

«PaccmoTpeHo»
PyxoBogurens MO
y4auteneu MaTeMaTUKH,
uHGOPMATUKH
U pu3UKU

H Doy H. M. 3anBopHBIX
[Tporgron Ne 1 ot
«29» aprycra 2023 1.

«CoracoBaHo»

3amecrurens aupexTopa mo YBP -« Jlup
MBOY_ COMI Nel0 r. Camscka - 1. €

M.A. HocaugeBa

«30» aBrycra 2023 r.

Pabouasa npoepamma
110 npeaMeTy «PUusuka»

7-9 knacc

‘ 'rr._C

«YTBepKIAI0
exTop MpOY COII Nel0

Ka

f 7 MA PomaneHKo

 Iprxad ot 30.08.2023 r. Ne193

PachOTpeHa H PEKOMEHI0BAHA K YTBEPKICHHIO

Ha 3aCCIaHUuH

MEAAroraIeckKoro coBeTa MmKOJIbI
npotrokoJ Ne 1 or_«30» aBrycra 2023 1.

2023-2028 yaebHbIH TO1



IHosicHuTEIbHAS 3anHCKA

Pabouass mporpamma mo ¢Qu3MKe HAa YPOBEHb OCHOBHOTO OOIIETr0 OOpa3oBaHWs s
obyuaronuxcst 7—9-x kmaccoB MBOY COI NelO r.Canmbcka pa3paboTaHa B COOTBETCTBUH C
TpeOOBAHUSIMU:

e ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus oT 31.05.2021 Ne 287 «OO6 yrBepkaeHuu ¢heaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHUsM;

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu denepanbHOM
00pa3oBaTeNbHON MPOrPaMMbI OCHOBHOT'O 001IeT0 00pa3oBaHus»;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun Ilopsiaka
OpraHu3allil ¥  OCYILECTBJICHHS  00pa30BaTENbHOW  JEATENILHOCTH IO  OCHOBHBIM
0011e00pa30BaTeIbHBIM MIPOrpaMMaM — 00pa30oBaTeIbHBIM IPOrpaMMaM HadallbHOTO OOIIero,
OCHOBHOT'O O0IIIEro U cpeaHero oodmuiero 00pa3oBaHus»;

e KOHIICTIIIMH MTPETIOIaBaHMsl y4eOHOTOo npeamMeTa «Du3nkay;

o CIT 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOIHYECKHEe TpeOOBaHUS K OpraHU3aIHsIM
BOCIIUTAHHUSI U OOYYCHHsI, OTIbIXa M O3J0POBJICHHUS JCTEH M MOJIONCKHY», YTBEPKICHHBIX
MIOCTAHOBJICHHEM TJIABHOTO canuTapHOoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruenuyeckue HOpPMATHBBI U TpeOOBaHHS K O0OECIECUEHUIO
OesomacHoCTH ¥ (WiaHM) OE3BPETHOCTH Uil 4elloBeKa (haKTOPOB Cpelbl  OOUTAaHUS»,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e y4yeOHOro I1aHa ocHoBHOro obuiero oopazosanus MbOY COILL Nel0 r.Canbcka;

e enepanbHO pabovell MporpaMMeI 1o yueOHOMY npeamery «Duzukay.

Pabouass mporpaMma OpHEHTHpPOBaHa Ha LEJIEBble MPUOPHUTETHI, CPOPMYIUPOBAHHBIE B
denepanpHON paboueil mporpamMme BOCIHUTAHHS W B pabodeil mporpamme Bocrnutanus MBOY
COLI Nel0 r.Canbcka.

[Iporpamma 1o (¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEero oOpa3oBaHUSl COCTaBJI€HAa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMH K pe3ysibTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takxke C y4eToM
denepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu npenojgaBaHMs y4eOHOTO
npeamera «Pu3nKay.

Copnepxanne mnporpamMMmbl 1Mo (U3MKE HampaBleHO Ha (POpPMUPOBAaHHE ECTECTBEHHO-
HAYYHOH T'paMOTHOCTH OOYYAIOUIMXCS M OpPTaHW3AIMI0 M3ydeHHs] (DU3MKH Ha JeSTeIhbHOCTHOM
ocHOBe. B mporpamme mno (u3MKe YUYUTHIBAIOTCS BO3MOXHOCTH Yy4eOHOro ImpeaMera B
peanmuzanuu tpeboBanuii ®I'OC OOO K mNiIaHUPYEMbIM JIMYHOCTHBIM U METANpeAMETHBIM
pesyibTataM OOy4YeHMs, a TaKkKe MEXIpPEAMETHbIE CBSA3M €CTECTBEHHO-HAy4YHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHMUsl.

[TporpamMa no ¢u3uke ycTaHaBIMBaeT paclpejieieHHe ydyeOHOro marepuana Mo rojgam
o0ydeHust (1Mo Kjaccam), MpeajiaracT MPUMEPHYIO TOCIEAOBATEIbHOCTh U3YYEHUSI TEM,
OCHOBaHHYIO Ha JIOTHUKE pPa3BUTHUS MPEIMETHOTO COJEpXKaHWs W ydeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroImuXcs.

[Tporpamma no ¢u3uke pa3padboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKOM MOMOIIH YUUTEIIO
B CO3JIaHUH paboUel MporpamMMEbl 10 Y4eOHOMY MTPEIMETY.

@dusmKa ABISAETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PH3MUECKUe 3aKOHBI JIE)KAaT B OCHOBE TPOIIECCOB W SIBJICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MUpa, TPEAOCTABIsIET HamOoiee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METOja
MO3HAHUs, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAHUI O MHpe.



OpHa U3 IIaBHBIX 33734 (pu3nyeckoro oOpa3oBaHMs B CTPYKTYpe OOIIEro oO0pa3oBaHHS
COCTOUT B (OPMHUPOBAHMHU E€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTM M MHTEpeca K HayKe Yy
o0yyJarouuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEAIOJaraeT OBJaJEHHE CIEeIyIOLUMU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSACHSATH SBIICHMUS,

e OLICHUBATH U MIOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIIECIOBAHHUS;

e UHTEPIPETUPOBATh JTAaHHBIE U HCIIOJb30BaTh Hay4HbIE JOKA3aTENbCTBA JUIS MOJIYUYEHUS
BBIBOJIOB.

Ilenu wm3yueHuss (U3MKM Ha yYpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs OIpPECNICHbl B
Konuenmun npenojaBanus yueOHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepauuy, peanu3ylolMX OCHOBHbIE 00I€00pa30BaTelbHbIE IIPOTrPAMMBL,
yTBepkaeHHOU pemenrem Kosmerun MunucreperBa npocsenienus Pocculickon ®enepanuu
(mpotoxou ot 3 nexadbpst 2019 roma Ne [1K4BH).

e n3yyeHust pU3UKM:

e IpUOOPETEHNE HHTEPECA U CTPEMIICHUS 00YYarOLUXCsl K HAYyYHOMY U3YyUEHUIO IIPUPOBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTABIEHUH O HAydyHOM MeETOJle TMO3HaHus U  (QOpMUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e GOpMHpOBAHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3y4eHHs OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

o GOopMHpOBaHUE MPEJCTABICHUNA O PO (DU3MKM JUISL PA3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHIA,

e pa3BUTHE IMPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHalIbHOM
NeSITEIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne STUX M[eneld mporpamMmbl 1o (U3MKe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 0OecreunBaeTCsl pellieHUEeM CIIEAYIOLNX 3aaY:

e IPUOOPETEHNE 3HAHUN O JMCKPETHOM CTPOCHHHU BEUIECTBA, O MEXaHHMUECKUX, TEIUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpETEHNE YMEHUH ONUChIBaTb M  OOBACHATH  (U3MYECKHE  SBJIEHUS C
UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB pEIICHUSI TPOCTEHINNX pACYETHBIX 33/Ja4 C WCIIOIb30BaHUEM
bu3nuecKkux MojesIel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOIIOJATh IPUPOIHBIC SBJICHUS U BBIIIOJIHATH OIBITHI, TJa0OpaTOpHEIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX IPUOOPOB;

e OCBOCHHE TPHEMOB paboThl ¢ HMHPOpMANMEH (U3NIECKOTO COACpKaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTH)KEHUSAX (PU3MKHM, aHAIM3 U KPUTUYECKOE OIICHHWBaHUE
uH(pOopMaLnu;

* 3HAKOMCTBO €O cepamMH Mpo(hecCHOHATBHON eATEIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TOCTH)KEHUSX (PU3NIECKON HAYKH.

Ha usydenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMS
orBoauTcs 238 vacoB: B 7-M Kitacce — 68 vacoB (2 yaca B Hemento), B 8-M kiacce — 68 yacos (2
yaca B Heflen0), B 9-Mm kiacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme o ¢pu3nke nepeyeHb JadopaTOPHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, YYUTeNlb JAejaeT BbIOOp MpoBeAeHHs JIa0OpaTOpHBIX PabOT H
OTIBITOB C YYE€TOM MHINBUAYAIBHBIX 0COOCHHOCTEN 00yJaroInXCsl, CIIICKA IKCIIEPUMEHTATHHBIX
3aJJaHMii, IpeAsIaraeMbIX B paMKaxX OCHOBHOT'O FOCYIapCTBEHHOI'O SK3aMeHa 1o (hu3uke.

s peanu3anuy mporpaMMbl HCIIONB3YIOTCS YYeOHHUKH, JOMYIICHHBIE K MCIIOJb30BAHHIO
OpU peanu3alii HMEIOLINX TOCyJapCTBEHHYIO aKKPEIUTALHUI0 00pa30BaTENbHBIX MPOrpamMM
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HAyYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHEro oOmero oO0pa3oBaHUS OpPraHU3ALUSMH,
OCYIIECTBISIONMMU  00pa30BaTEeNIbHYIO  JESATENbHOCTh, TNPUKA30M MUHIPOCBELIEHUS OT
21.09.2022 Ne 858:

e ®usmka: 7-i kiacc: 0a30BbIM ypoBeHb: yueOHMK, / kiacc/ [lepermkun W.M., MBaHoB
A.N., AkumonepHoe obuiectBo «M3narenscto "lIpocBemenne"y;

o ®usuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kitacc/ [leppimkun 1. M., liBaHoB A.
H., Axunonepnoe obmectBo «M3narensctBo "IIpocsemienuey;

o ®usuka: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 9 knacc/ [lepeimkun M. M., I'ytHuk E.
M., UBanoB A. U., [TetpoBa M. A., Akiinoreproe obmiectBo «M3natensctBo "[IpocBemnienue».

DNEKTPOHHBIE 00pa30BaTEbHBIE PECYpChl, JOMYIICHHBIE K WCIONB30BAHUIO TIPU
peaiM3allud HMMEIOIIUX TOCYJApCTBEHHYIO aKKpeIuTaluio o0pa3oBaTelbHBIX IMPOTrpaMM
HAYaJIbHOTO OOIIero, OCHOBHOTO OOMIero, cpeaHero oomero o0pa3oBaHUS TMPHKA30M
Munnpocgermierus ot 02.08.2022 Ne 653:

e ®usuka, 7 kinacc, DI'AOY IO «Akanemuss Munnpocsemienust Poccuny;

e ®usuka, 8 kimace, PI'AOY IO «Akanemus Munnpocsenienus Poccuny;

e ®usuka, 9 kitacc, PI'AOY [I10 «Akanemuss Munnpocserieaust Poccumy.

Conep:xanue yueOHOro npeamera

7-# kaace

Pa3znen 1. ®us3uka u ee poJib B NO3HAHNM OKPY:KAIOIIEro MUPA.

®u3nka — HayKa o npupojae. SABneHus npupoasl. OU3NUECKHUE SBICHUS: MEXaHHUYECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuUuMHBL. M3mepenune ¢usnueckux BenuuuH. Dusnueckue MNpUOOPHL
ITorpemnocTs M3MepeHnid. MexayHapoHasi CUCTEMA €IMHULI.

Kak ¢usnka u apyrue ecrecTBEHHBIE HAyKH U3Yy4aloT NMpupoay. EcrecTBeHHO-Hay4HBIN
METOJ TMO3HAaHMA: HAOIIOJEHHE, IMOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABIDKEHHE THIIOTE3,
SKCIIEPUMEHT 10 TPOBEpKE THUMOTE3, OObICHeHHWe HabmogaeMoro sBieHus. Onucanue
($u3NYECKUX SIBICHUN C TOMOILBIO MOJIEIIEH.

JleMoHCTpALUH.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uzmyeckue MpuOOPHI U IpoIEeaypa MPSAMBIX U3MEPEHUI aHaJIOroBbIM U LU(POBHIM
npudopom.

JlabopaTopHbie padoThI U ONBITHI.

1. Omnpenenenue 1EHbI A€IEHUS KAl U3MEPUTEIHLHOTO TIPHOOpA.

2. U3mepeHue pacCTOSTHHMA.

3. HM3mepenne oObeMa KHUIKOCTH M TBEPIIOTO TEIA.

4. OrmpeneneHne pasMepoB MajbIX TeIl.

5. H3mepeHue temiepaTypbl NpU IOMOIIM KUAKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIIEPATYPHI.

6. IlpoBemenue wuccieqOBaHUS IO TMPOBEPKE THIOTE3BI: JATBHOCTH IMOJIETA INAPHKa,
MYIIEHHOT0 TOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIbIlle BBICOTA ITYCKa.

Paznen 2. [lepBonayaibHbie CBeJeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, MX pa3mepbl. ONBITHI, J10Ka3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEILIECTBA.

JBumxenune uactul BeniecTBa. CBA3b CKOPOCTH JBMKEHMS YacTUL[ C TEMIIEPaTypOU.
BbpoyHnoBckoe nmBmwxkenue, nuddysus. B3anMoaeiicTBue 4YacTHI[ BEIIECTBA: MPUTHKCHHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI ~ BEIIECTBA: CTPOEHHUE Ta30B, IKUAKOCTEH W  TBEPIBIX
(KpUCTaJUIMYEeCKHX) Tel. B3auMocBs3b MEXAy CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbhIX
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COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHUN
BOJIBI.

JemMoHCTpanmu.

1. HaGmroneHne 6pOyHOBCKOTO JABUKCHUS.

2. Hab6monenne nuddysun.

3. HaOmionenue siBaeHHM, OOBSICHSIOMMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHUIL
BEIIECTBA.

JlaGopaTopHblie padOThI M ONBITHI.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCIOIB30BaHUEM (QoTorpaduii).

2.  OmnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Paznen 3. /IBu:keHne U B3aUMo/ieiicTBHE TeJl.

Mexannueckoe JBukeHue. PaBHOMepHOe U HepaBHOMepHOE jBUkeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBUKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS.

SlBnenue wuHepuuu. 3aKOH WHEpIUU. B3aumoneWcTBHE Tel Kak MPUYUHA H3MEHEHUS
CKOpPOCTH JIBM)KEHMs Tell. Macca kak mepa mHepTHocTH Tena. IlnotHocts BemiectBa. CBs3b
MJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHHIIE O0OBheMa BEIIECTRA.

Cwia Kak XxapakTepucTHKa B3aumojeicTBus Tten. Cuiia ynpyroctd W 3akoH ['yka.
W3mepenne cuiabl ¢ MOMOINBIO JUHAMOMETpa. SIBieHUE TATroTeHUss u cuia Tsokectu. Cuna
TSXKECTU Ha Jpyrux Iruianerax. Bec tema. HeBecomocTh. CrokeHHE CUJI, HANPABICHHBIX IO
onHOI npsmMoil. PaBHozelcTByromas cuit. Cuna TpeHusi. TpeHHue CKOJIbKEHUS U TPEHUE TOKOS.
Tpenue B npUpoe U TEXHUKE.

JdemMoHCcTpaumu.

Habmroienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUYKEHHUS.
Habntoienue siBiIeHUS HHEPIIUH.

HabGmronenue n3mMeHeHus CKOPOCTH MPY B3aUMOICUCTBUU TEl.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIL.

CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.

JIaﬁopaToprle padoThI M ONBITHI.

1. Onmnpenenenne CKOPOCTH PABHOMEPHOTO NBIXKCHHS (IIapyuKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS | T. 11.).

2. OmnpeneneHne cpemHeil CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.

3. OmnpeneneHre TUIOTHOCTH TBEPJIOTO TeJa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IedopMaiiui) mpyKUHBI OT
MIPUJIOKEHHOMN CHIIBI.

5. OmnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHHS CKOJBKEHHs OT Beca Tena U
XapaxkTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBePABIX TeJl, :KUAKOCTEH U ra3oB..

Hasnenue. CiocoObl YMEHBIIICHUS ¥ YBEJIMUCHUS JaBiieHus. J[aBieHne ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT oObeMma, Temneparypsl. [lepenaya gaBieHus TBEPAbIMU TeIaMU, KUIKOCTSIMH
u razamu. 3akoH [lackans. [THeBMaTH4ecKkne MamIuHbBI. 3aBUCHUMOCTH JIaBJICHUS >KUJKOCTH OT
ryounsl.  [mppocratmueckmii  mapamokc. CooOmatomuecss cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u armochepHoe naBieHue. [IpUYMHBI CYIIECTBOBAHHS BO3TYITHOU
o6omouku 3emmu. Omwir Toppuyennu. M3mepenue atmocdhepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl nns wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

ok wdE



JleiicTBHE )KUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

JemMoHCTpanmu.
3aBMCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiueHus KUIKOCTBIO U Fa30M.

Coob1maronyecs: cocy/sl.

I'mppasinyeckuii npecc.

[TposiBnenue neiictBus aTMOCGHEPHOTo JaBICHHS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT OObEeMa MOTPY)KEHHOW 4YacTH Tena u
IUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KHJIKOCTH.

8. VYcioBue IulaBaHMs TeN: IUIaBaHME WM IOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH Tena U )KUJIKOCTH.

JlaGopaTopHbie padOThI M ONBITHI.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00beMa MOTPYKEHHOH B KHIKOCTh
YacTH TeJna.

2. OmnpeneneHre BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIIKMBAIONICH CHJIBI, JCHCTBYIOIIEH Ha TEIO B
XKHUAKOCTH, OT MaccChl TeJIa.

4.  OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CHJIbI, IEHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00beMa MOrpy>KEHHOH B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHUJIKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU U OIPENEICHHUE €€
IpPy30I0JbEMHOCTH.

Pa3nen 5. PaGoTa m MomiHOCTB. JHEprus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, 010K, HaKJIOHHAas! III0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHue mpaBuia paBHOBECUS pbluara K Ojoky. «3osoToe mpaBuiio» MexaHuku. KIIJ
IIPOCTBIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunertnueckas u noreHuumanbHas sHeprus. [Ipespaiienne onHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAaHEHMsI SHEPTUU B MEXAHUKE.

JleMoHCTpAaLUK.

1. IIpumepsl NpoCTHIX MEXaHU3MOB.

JlabopaTopHbie padoThl M ONBITHI.

1. Omnpenenenne paOOTHl CHUJIBI TPEHUS IPU PABHOMEPHOM JIBJKEHUHM Teja IO
TOPU30HTAIBHON OBEPXHOCTH.

2. MHccrnenoBanue ycioBHid paBHOBECHS phlYara.

3. WM3mepenue KIIJI HakIOHHOMN TIIOCKOCTH.

4. U3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM 3HEpruu.

8-i1 ki1acc

Paznen 6. TensioBble siBJIEHUS.

OcHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOpUH CTpOEHUs BenlectBa. Macca
U pa3sMepbl aToMOB U MoJieKkyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEpAOTO, KUIAKOTO M Ta3000pa3HOT0 COCTOSIHUH BemiecTBa. Kpucrammmdyeckue u
amopduble Tena. OObsACHEHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHHUH
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauumBaHME W KalWULIPHBIE SBJIEHUS. TeIIoBoe
paclIMpeHHe U CXKaTHE.

I



Temneparypa. CBsi3p TeMIlepaTypbl €O CKOPOCTbIO TEIIJIOBOI'O JIBHKEHHMS YacTHILI.
Buytpennsis  sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEPruu: Tervionepenada M
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONpOBOJHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TeIjoBoe
paBHOBecHE. YpaBHEHHE TEIJIOBOro Oananca. llnaBieHune M OTBepAeBaHUE KPHCTALTMYECKUX
BElIeCTB. YaenpHas Termjaora ruiaBineHus. [lapooOpazoBanue u koHzaeHcanus. Mcmapenwue.
Kunenue. YnenpHas Termsora mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpPATypbl KUIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMSL.

[Tpunuuner paGotsl TemnoBbix aurarenei KIIJ[ temmoBoro nasurartens. Tersosble
JIBUTATEIH U 3alIUTa OKPYKarOLEn Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

JdemMoHcTpaumu.

1. HabGmroneHne OpOyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

Habumonenue siBneHni cMauynBaHUs M KaIWLISIPHBIX SBJICHUH.

Habmroienue TemnoBoro paciupeHus Ted.

W3MmeHeHue naBiieHus ra3a Npyu U3MEHEHUU 00beMa U HarpeBaHUU W OXJIAKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buae! Tenonepenaun.

OxJnaxieHue mpyu COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiiieHuu padOThl BHEIIHUMU CHIJIAMHU.

0. CpaBHeHHE TEIIOEMKOCTEH pa3INYHbIX BELIECTB.

11. HaGmroneHue KUTIEHUS.

12. HaGnroneHue mocTOSHCTBA TEMIIEPATyPhl IIPH IJIABJICHUH.

13. Mopenu TEIUIOBBIX JIBUTATEIICH.

JlaGopaTopHble padOThI M ONBITHI.

OnpIThI 1O OOHAPYKEHUIO AEUCTBUS CUJ MOJIEKYJIIPHOTO IPUTSKEHUS.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJTU caxapa.

OnbIThHI 1O HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHMS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LIMPUIIA.

5. OmnbITel, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro odbema M
HarpeBaHUs WIN OXJIaKICHUS.

6. IIpoBepka TrHUMOTE3Bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTypHl.

7. HaOnronenue u3MeHEeHUs] BHYTPEHHEW 3HEPTUU Tena B pe3yibTaTe TeIlonepenayu u
paboThl BHEIIHHUX CHIL

8. MHccrnemoBanue sBIEHHS TEIIOOOMEHA MPU CMEIIMBAHUHN XOJIOTHOW U TOPSYEH BOJIBI.

9. OmnpeneneHne KOIUYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOM MNpH TemaooOMeHe C
HarpeThiM METAITINYECKUM LIUJIMHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiecca UCIIAPSHHUS.

12. OmnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3]yXa.

13. Omnpenenenue yaenbsHON TETUIOTHI TUIABICHHS JIbIA.

Pa3nen 7. DiaekTpuyeckue U MATHUTHBIE SIBJIEHUSI.

Onexktpuzanus Ten. J[Ba poma anekTpuyeckux 3apsaoB. BzaummoneicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHJIBI B3aMMOJACHCTBUS 3apsOKEHHBIX TeNl OT BEIHYHHBI
3aps70B U PACCTOSTHUS MEXKY TEIaMH).

HBOo~NoO T RWN
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OnekTpuueckoe mnose. HanpsokeHHOCTh anekTpudeckoro modist. [IpuHuun cyneprno3uiun
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM aiekTpudeckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsa.

DJEKTPUUECKUIT TOK. YCIOBUS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. VCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ColnpoTHBICHUE
MPOBOJIHUKA. YJIeJIbHOE CONpPOTUBIIEHHE BemiecTBa. 3akoH Owma uisi  y4yacTka IIenH.
[TocnenoBarenbHOE U MapauIeIbHOE COETMHEHUE POBOJHUKOB.

Pabora 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKA. 3akoH /[xoyns—JleHna. DnekTpuyeckue Lenu
U TIOTpeOUTENH 3JIEKTPUYECKOM SHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3anMOIENWCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui )ku3HU Ha 3emiie. OnbIT Dpcerena. MarauutHoe nose
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUIATENb IIOCTOSHHOIO TOKa. Mcmonb3oBaHue
AIEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apazness. SIBneHue  eKTpOMarHuTHOM  wHAYKUMHU. IlpaBuno  Jlenua.
OnekrporedHepatop. CrocoObl TONYYCHUS JJICKTPUYECKOW DSHEPTUU. OJICKTPOCTAHIIMHM HA
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTUU.

JdemMoHCcTpaumu.

DneKkTpu3zanus Ted.

JIBa pona aieKTpUUECKUX 3apsii0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEI.
YCTpONCTBO U JIEUCTBUE 3IEKTPOCKOTIA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

N cTOYHNKY TOCTOSHHOTO TOKA.

JlercTBUA DIIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KHIKOCTH.

I"az0BbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3Mepenne 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt u Mara3uH conpoTHUBIECHHUI.

B3auMozeiicTBuE MOCTOSIHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHUS MTOJTOCOB MarHuTa.
MopenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarsnuTtHoe noje Toka. DIeKTPOMArHuT.

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK C TOKOM.

DNEKTPOABUTATEND IOCTOSSHHOTO TOKA.

Uccnenosanue sABieHUs 3IEKTPOMAarHUTHOM MHTYKIIUY.

Onbitel @apages.

3aBUCUMOCTb HAMpPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUHM €r0 BO3HUKHOBEHUS.
25. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie padOThI M ONBITHI.

1.  OmnbIThl IO HAOIIOACHUIO ANEKTPU3ANH TET UHIYKIIUEH U IPH COMPUKOCHOBEHHH.
2. MWccnenoBanue ACHCTBHS JICKTPHUYSCKOTO TIOJIS HA TPOBOJHUKHU U JIUIJICKTPUKH.
3. CoOopka u mpoBepka pabOoThI STEKTPHUECKOH IeTH MOCTOSHHOTO TOKA.

CoNoOA~WNE
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4. U3MepeHue u peryJupoBaHHUE CUIIbI TOKA.

5. H3mepeHue u peryaupoBaHHUe HaIPSKEHHUS.

6. MHccrnemoBanue 3aBHCHUMOCTH CHJIBI TOKa, HMJIYHOIETO 4Yepe3 pEe3UCTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  3JIEKTPUYECKOI'O  COINPOTHUBIIECHUS
IIPOBOJHMKA OT €70 JJIMHBI, IUIOIIAJHU IOIIEPEYHOr0 CEYEHMs U MaTepHalla.

8. [IlpoBepka mpaBuia CIOXKEHHUS HAINPSDKEHUH NpPU TOCIEAOBATEILHOM COCAMHEHUH
JIByX PE3UCTOPOB.

9. [IIposepka mpaBuia st CUIIBI TOKA MPH MMApaJUIETHLHOM COSTMHEHUN PE3HUCTOPOB.

10. Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UAYILIETO Yepe3 PE3UCTOpP.

11. Omnpenenenne MOITHOCTH 3JIEKTPUUECKOIO TOKA, BBIJENIIEMOI Ha PE3UCTOPE.

12. HWccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO Yepe3 JaMIOYKy, OT HalpsKEeHUs
Ha HEH.

13. Omnpenenenune KIIJI narpeBaTens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3yueHne MAarHUTHOrO MOJsSI TOCTOSHHBIX MAarHUTOB IpU HMX OOBEIMHEHUH U
pa3leNeHuN.

16. HccnenoBaHue AeWCTBUS 3JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYILIKH C TOKOM U
Mar"ura oT CUJIbl TOKAa U HaIIPABJICHUS TOKA B KaTyIIIKE.

18. HM3yueHwue AeiicTBUS MATHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue padoThl HJIEKTPOABUraTEIs.

20. Uzmepenune KII/I anexTpoaBUraTenbHON YCTAHOBKH.

21. OnbITel IO HCCIEAOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHOW HHIYKIHMM: HCCIIEJOBaHHE
W3MEHEHUH 3HAYEHUs U HAIIPABJICHUS UHIYKIIHOHHOTO TOKA.

9-if knacc

Pa3znes 8. Mexann4eckue siBJIeHMs.

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuera. OTHOCHTEIBHOCTH
MEXaHUYECKOrO [JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe nABWkeHue. HepaBHOMepHOE
npsIMOJIMHENHOE ABM>KeHHe. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla INpU HEPABHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe TpssMoiiuHeHoe ABrkeHne. CBoOonHoe nageHue. OnbIThl
[Nanunes.

PaBHOMepHOE JBMXKEHUE MO OKpYXKHOCTU. Ilepmon u wacrora oOpamienus. JluneiliHas u
YII0Bast CKOPOCTHU. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprorona. Bropoit 3akon Herorona. Tperuit 3axkon Herorona. IIpuninun
CYIIEPIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHHS CKOJIBKEHHS, CHJIa TPEHUS
IIOKOS1, APYTHE BUABI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpPEHHE CBOOOJHOrO MajeHusl.
JBuxenne 1iaHer Bokpyr Connua. IlepBas kocmmuueckast ckopocTb. HeBecomocTs
[epErpys3KHu.

PaBHOBecue MaTepuanbHOM TOUkHU. AOCOIIOTHO TBEPJIOE TeNo. PaBHOBecHe TBEpIOro Tena
C 3aKPEINICHHON OCBIO BpameHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHenne mmmynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI WMITYIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckass pabora U MourHocTs. Pabora cun TskecTH, ynpyroctu, TpeHus. Cs3b
sHepruu u pabothl. [loTeHUManbHas SHEprus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTenumanpHas 3HEprus cxxaroi npyxuHsl. Knaernueckas sHeprus. TeopeMa 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKONW YHEPTHUH.



JleMoHCTpaumu.

1. HaOnroneHue MEXaHMYECKOTO ABMKEHMSI T€JIa OTHOCUTENIBHO PA3HbIX TEJl OTCYETA.

2. CpaBHeHHE TyTeH U TPACKTOPUN NBMIKEHUS OJHOTO M TOTO K€ TeJda OTHOCHUTEIBHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH M YCKOPEHHUS NPSIMOIMHEHHOTO JIBUKCHUS.

4. MHccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBM)KEHUSI.

5. HaOnronenue nBuxeHus Tea 10 OKPY>KHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUH, IPOUCXOAALINX B cucTeMe oTcueTa «Tenexkar
[pU €€ PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTENIBHO KaOWHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U ACHCTBYIOLIECH Ha HETO CUJIBI.

8. HabmioneHue paBeHCTBA CHII IIPU B3aUMOJICHICTBUU Tell.

9. MH3meHnenue Beca Tena MpU yCKOPEHHOM JBH)KEHUH.

10. Ilepemauya ummysbca MpH B3aMMOICHCTBHH TEJL.

11. IIpeoGpa3oBaHus SHEPTHH MPU B3aUMOACHCTBUH TEI.

12. Coxpanenue UMITyJbCa IPH HEYIIPYTOM B3aMOACHCTBUH.

13. Coxpanenue uMIryabca Npu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGnroneHue peakTUBHOTO JBUKECHHUSI.

15. CoxpaHeHue MexaHUYECKON SHEPTUU NPH CBOOOIHOM IaJCHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MPH JBMKEHUH TEJa MO ICHCTBHEM IIPYKUHBI.

JlaGopaTopHble padOThI M ONBITHI.

1. KoHncrpyupoBaHue TpakTa Juisi pa3roHa U JajbHEHMIEro paBHOMEPHOI'O JBUKEHMS
LIAPUKA WK TEJIEHKKH.

2. OmnpeneneHne CpeAHEW CKOPOCTH CKOJBKEHHs OpycKa WM JBIKCHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. Ormpenenenne yCKOpPEHHUS Tella NMPH PABHOYCKOPEHHOM IBM)KEHHUH IO HAKIOHHOM
IJIOCKOCTH.

4. MWccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBI>KEHUH 0€3
Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka rumoTesbl: €cClIM IpPU PAaBHOYCKOPEHHOM JIBIJKEHUU 0€3 HayaJlbHON
CKOPOCTH IIyTH OTHOCSATCS KaK psi HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOIIME IPOMEXKYTKU
BPEMEHH OJMHAKOBBI.

6. HccrnemoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBXKEHHMS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMUSL.

7. Omnpenenenue K0dPPUIUCHTA TPEHHS CKOTbKCHHUS.

8. OmnpeneneHne KeCTKOCTH MPYKUHBL.

9. Onmnpenenenne paboTbl CHIIBI TPEHUs NPU PABHOMEPHOM JBMKEHUH Tejla IO
TOPU30HTAILHOM MMOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YNPYrOCTH IMpPH MOJbEME IPy3a C MCIOJIb30BAaHHEM
HEMNOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTHUH.

Paznen 9. Mexannuyeckue KoJe0aHUsI U BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoleOaHMH: MEpUOoJl, 4acToTa,
aMIMTyna. MarematudecKuil M NOpPYKUHHBIM MasTHHUKU. [IpeBpamieHue »HEprum mnpu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojebanus. BeiHykneHHble KoneOanus. Pezonanc. MexaHnueckue BOJIHEI.
CBolicTBa MeXaHW4YeCKUX BOJIH. [IpoonbHbIE U TIONIepeuHble BOJIHBI. [lJIMHA BOJIHBI U CKOPOCTH
ee pacnpocTpaHeHus. MexaHndeckue BOJHBI B TBEP/IOM Telle, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.

JdemoHcTpaumu.

1. HaGnronenue xoneOaHU Tes MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Hab6nronenue BEIHYKIEHHBIX KOJIEOAHUN U pe30HaHCA.
Pacrnipoctpanenne mpoJoapHBIX U IONEPEYHBIX BOJIH (HA MOJEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHUI pe30HaHC.
JIaﬁopaTopm,le padoThI M ONBITHI.
1. Omnpenenenue 4acTOTHI U EPHUOJIA KOIEOAHUIM MAaTEMaTHYECKOTO MasiTHUKA.
2. OmnpezaeneHue 4acTOTHI U NEPHOJA KOJICOaHH MPYKUHHOTO MasTHUKA.
3. MHccnenoBanue 3aBUCMMOCTH NEPHOAA KOJIEOAHWH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEpUOAA KOJIEOAHUM MPYKMHHOI'O MasTHHKA OT MaccChl
rpysa.
5. [IlpoBepka HE3aBUCUMOCTH Mepuoja KoieOaHWl rpy3a, MOABEUICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OnbITel, JEMOHCTPHPYIOIIUME 3aBUCHMOCTh IEpPHOAA KOJeOaHW MpPYXKHUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHusi CBOOOJAHOIO NaJCHUS.
Pa3nen 10. DiiekTpoMarHuTHoOe MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE IMoJie. DJIEKTPOMAarHuTHblE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana s1eKTpOMarHuTHBIX BOJH. Mcmonbp30BaHue 3JEKTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTs cBeTa. BoaHOBbBIE CBOIiCTBA CBETA.
JdemMoHCcTpaumu.
1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBOICTBa cBeTa.
JlaGopaTopHble padOThI M ONBITHI.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBJIeHHS.
JlyueBasg mopenb cBera. Mcrounuku cBera. IIpsAMosiMHENHOE paclpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue cBeta. 3akoH mpenoMieHus cBeta. [losHoe BHyTpeHHEe OTpa)K€HUE CBETA.
Hcnonp30BaHNE OJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTUYECKUX CBETOBOJAX.
JIunza. Xopx nyueit B smH3e. Onruueckas cucrema (oToarmapara, MUKpPOCKONa U
Teneckona. ['a3 kak onTudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenune Genoro ceera B cektp. OnbiTel HhtoToHA. Cr0%KeHHE CIEKTpaibHBIX I[BETOB.
Hucnepcus ceera.
JdemMoHcTpaumu.
[TpstmonMHENHOE PacIpOCTPAHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paXkeHU B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBO.
Xoa mydeil B coOuparolieil JInH3e.
Xox JIy4eil B pacceuBarolen JTUH3E.
[Tonryuenue n300pakxeHNUl ¢ TOMOIIBIO JINH3.
[Tpuniun neiictus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10 Monens riasa.
11. Pa3noxenue Genoro cBeTa B CIIEKTP.
12. Tlony4yeHune 6ei0ro CBETa IPH CIIOKEHUH CBETa Pa3HBIX IIBETOB.
JlabopaTopHbie paGoThI U ONBITHI.

o UE WM

CoNoOARWNE
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1. MHccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIy4a OT YIJa aJcHHUS.

2. M3ydeHue xapakTepUCTHK U300paKeHUs IPEIMETa B INIOCKOM 3epKaje.

3. MHccnenoBanue 3aBUCMMOCTH yIJia MPEOMIICHUS CBETOBOTO Jiyya OT yIjla MaJeHus Ha
IPaHUILIE «BO3TYyX—CTEKIIO».

4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Ompenenenue pOKyCHOT0 pacCTOSIHUS U ONITHYECKON CHIIbI COOMPAIOLIEH JTHH3BI.

6. OnbITHI IO PA3JIOKEHUIO OEJIOTO CBETa B CIIEKTD.

7. OnbITel IO BOCHPHATHIO I[BETa IPEIMETOB NPH HUX HAOIIOIEHUU uepe3 LBETOBbIE
GUIBTPHL.

Pasznea 12. KBantoBbie siBJIeHHUA.

OmnbiTel Pesepdopaa u mmanerapHast Mmozens atroma. Monens atroma bopa. Mcnyckanue u
norJomeHne ceera aroMoM. KBanTel. JInHeiiuaTsie CrieKTphl.

PagnoaktuBHOCTh. Aubga-, Oeta- M ramma-usnydenus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnas wmopens atomHoro szapa. M3zortonsl. PagmoaktuBHble mnpeBpamienus. I[lepuoa
1oJlypacnazia aTOMHBIX sJIEP.

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MacCOBOIO YUCENl. DHEpPrus CBSA3U
aToMHbIX saep. CBs3p macchl W dHepruu. Peakuuu cuHte3a u neneHus saep. Vcrounuku
sHepruu CoJiHIa U 3BE31.

SInepnas sHepreTuka. [IedcTBUs paJuOaKTUBHBIX U3J1y4YE€HUN HA KUBBIE OPraHU3MBI.

JdeMoHcTpanmnm.

1. CnexTpsl U31y4eHHsI U MTOTIIOLIEHUS.

CriekTpbl pa3IMyHbIX ra30B.

CrnexTp Bomopo/a.

HaGnronenue Tpexo B kamepe Buibcona.

Pabora cueTunka HOHU3UPYIOLINX U3TyYEHUH.

Perucrpanus usnydeHust IpupoIHbIX MUHEPAIOB U MPOIYKTOB.

JIaﬁopaTopHLIe padoThI M ONBITHI.

1. HaOGnroneHue CIJIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYESHHUS.

2. MHccrnepmoBanwe TpPEKOB: M3MEpEHHE HSHEPTUM YACTULBI MO TOPMO3HOMY MyTH (IO
¢dororpadusim).

3. HM3mepenue paanoakTHBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOLYIb.

[ToBTOpHUTENBEHO-0000IIAOIIMK ~ MOYJIb  IpEJHa3HaueH s CHCTeMaTu3allud U
0000111eHUs] TPEMETHOTO CO/IEPKAHMS M OIBITA AEATEIbHOCTH, TPUOOPETEHHOTO IPU N3YYEHHUH
BCEro Kypca (pu3uky, a Takxke JUIsl MOJArOTOBKM K OCHOBHOMY I'OCY/AapCTBEHHOMY 3K3aMEHY IO
bu3uke a5 00yJaroUIMXCsl, BHIOPABIINX 3TOT y4eOHBINA MpeMeT.

[Ipy w3ydYeHMHM [JAHHOTO MOAYJS pealn3yloTcd U CHUCTEMaTH3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHXKEHHE IPEIMETHBIX H
MeTaNnpeMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB 00y4eHHUs, (POpMHUpYETCS €CTeCTBEHHO-HayuyHas
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIICJOBAHMS SIBICHUHA IPUPOABI U TEXHHUKH,
OBJIAJICHUE YMEHUSMHU OOBACHATh (U3MUECKUE SIBJICHUS, NPUMEHSS IOJIyYEHHBbIE 3HaHMS,
pelaTh 3aJa4i, B TOM YHMCJIE KaYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIINAIBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO PA3Zesa Pealn3yeTcs 3a CUeT TOro,
4TO 00ydarolrecs BhIMOIHAIOT 33aHusl, B KOTOPBIX UM MPeJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHATH (U3NYECKUE SBIICHUS
B OKpYXKarollel MPUPOJE U NOBCEIHEBHON KHU3HY;

HCIOJIb30BaTh HAYYHBIE METOJbI UCCIEeNOBAaHUS (U3NYECKUX SIBJICHHUI, B TOM 4uUCIE AN
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

SRS RN
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00BSICHATH HAayYHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/If/'I,
HarmpuMmep, MPaKTUICCKOro UCIO0Jb30BaHUA pa3INYHbIX HCTOUYHHUKOB SHEPIUU HAa OCHOBC 3aKOHA
MMpeBpalICHUA U COXpPAaHCHHA BCCX U3BCCTHBIX BUJ0OB S9HCPIHUU.

IMaanupyembie pe3yJbTaThl 0CBOEHHS NPeIMeTa

JIMYHOCTHBIE Pe3yJIbTAThI

B pesynmbrate wu3yueHus (U3WKU HA YpOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS Y
oOyuatorierocst 6yayT chopMUPOBaHbI CIICAYIOIINAE THYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

e MPOSIBJICHUE HHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKO# (hr3nueckoit
HayKH;

e [ICHHOCTHOE OTHOIICHUE K JOCTHKCHHUSIM POCCUHCKHX YUCHBIX-(PH3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

e TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYXICHUU OOIIECTBEHHO 3HAYMMBIX M ITHIECKUX
npo6JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

e OCO3HAHHME BAKHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUCHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMA:

e BOCIIPHUSITHE ICTETUUECKUX KauecTB (PU3UUCCKON HAYKU: €€ TAPMOHHYHOTO MMOCTPOCHHUS,
CTPOroCcT, TOYHOCTH, JIAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMSI:

e OCO3HAHME LIECHHOCTU (U3UYCCKON HAYKU KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, B)KHEHIIICH COCTABIISIFONICH KYJIbTYPBI;

e pa3BUTHE HAYYHOI JTFO003HATEIILHOCTH, HHTEPECa K HCCIICA0BATEIbCKOM ACATSIIbHOCTH;

5) ¢popMupoBaHus KYJIbTYPbI 310POBbSI H YMOIMOHAIBLHOIO 0JIATOMOJIYYHSA:

e OCO3HAHHME I[IEHHOCTH OE30MacHOr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B&KHOCTH MIPABUII 0€301TaCHOT0 MOBEICHUS HAa TPAHCIIOPTE, HA TOPOTax, € JMEKTPHUIECKUM
" TCIIJIOBBIM 060py[[0BaHHeM B IOMAIIHUX YCIIOBHUAX;

e C(hOPMHUPOBAHHOCTH HaBBIKA pe(IICKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMOKY U TAaKOTO
e IpaBa y Jpyroro 4elioBeKa;

6) TPY10BOr0 BOCIIHTAHUSI:

e AKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHM3aluy, TOpoja, Kpasi) TEXHOJIOTMYECKOH M COLMATBLHON HANPaBIEHHOCTH, TPEOYIOIUX B
TOM 4uCIIe U (PU3NYECKUX 3HAHUII;

e HHTEPEC K NPAKTHYECKOMY M3YUYEHHIO MPOPECCHii, CBSI3aHHBIX C (PH3HKOIA;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS:

e OpHEHTAMsI Ha TMpHUMEHEeHWe (U3MYECKUX 3HAHWUU Uil peHIeHHs 3afgad B o0iacTu
OKPY)KaIOHIGI\/'I Cp€Aabl, IJIAaHUPOBAHUA IMOCTYIIKOB W OLCHKU WX BO3MOXXHBIX HOCHG)ICTBI/Iﬁ JJIA
OKpYXKaIoIIel CpeJIbl;

e OCO3HAHHE TJI00aTBHOTO XapaKTepa KOJIOTHUSCKHUX MPOOJIEM U MyTeH UX PeIICHHS;

8) aganTanuyu K H3MEeHSIIOLIMMCS YCJIOBUSIM COIMAIBLHOI H PUPOIHOI cpeabl:

L] HOTpe6HOCTB BO B3aHMOI[€I>iCTBHH IprU BbIIIOJHCHUN I/ICCJ'ICJIOBaHI/Iﬁ U TIPOCKTOB
(bu3rUeCcKOil HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

¢ [TOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH qgepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

e MOTPeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHHWW, B TOM 4HMCIe (HOpMYIHpPOBaTH WJEH,
IIOHATHS, TUIIOTE3BI O (1)I/131/I'-IGCKI/IX 00BEKTAX U SIBJICHUAX

e OCO3HAHHE JIC(PUIUTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEW B 001acTH (pU3MKY;

e IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

e CTPEMJICHHE aHAJIM3UPOBAaTh M BBISBISATH B3AaHMMOCBS3H IPHUPOABI, OOIIEeCTBa U
9KOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (bHSI/I'—IeCKI/IX 3HaHHI>i;
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e OIICHKA CBOUX JEUCTBUI C y4e€TOM BIUSHUS Ha OKPYXKAIOIIYIO CpPEAy, BO3MOMXHBIX
[J100aBbHBIX TOCIEICTBUM.

MeranpeamMeTHble pe3yJabTaThl

B pesymbraTe OCBOEHHS TporpaMmbl IO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomerocs Oyayr chopMuUpoOBaHBl MeTanpeaMeTHble Ppe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHUBEpCAJIbHbIE Y4eOHbIE JIEHCTBUS, KOMMYHHMKATHBHBIC
VHHUBEpPCaTbHbIC yUeOHBIC ACUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jloruyeckue a1eiicTBUs:

e BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUI);

e YCTaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KiIacCU(UKALNU, OCHOBAHMS JJIsi 0000IIeHUS 1
CpPaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B pacCMaTpPUBAEMBIX (DakTax, MaHHBIX U
HAOJIOICHUSX, OTHOCAUINXCSA K (PU3NUECKUM SIBJICHUSM;

e BBISIBJISITH  [TPUYMHHO-CJICICTBEHHBIC CBS3M MPH W3YYCHHH (DU3MYECKHUX SBICHUNA U
MIPOLIECCOB, JIEJIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHH,
BBIJIBUTATh TUIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BETUYMH;

e CAMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus: yueOHoM Qu3ndeckoi 3aaaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PEUICHHUs, BBIOOP HambOoJiee MOAXOJSIICTO C YUYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUSA:

e UCTIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,

e TIPOBOJIUTH 10 CAMOCTOSITETIHHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (prU3HUecKuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

e OLICHMBATh Ha NPHUMEHHUMOCTb U JOCTOBEPHOCTb MH(OpPMAINIO, MOIYYEHHYIO B XOJ€
WCCJICTOBAHMSI UITU KCIIEPUMEHTA;

e CAMOCTOSITENTLHO (hOPMYyITUPOBATH OOOOIIEHHS M BHIBOJIBI 110 PE3YJIbTAaTaM IPOBEICHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

e IPOrHO3UPOBATh BO3MOYKHOE JlajbHEHIIee pa3BUTHE (U3NUYECKUX IPOLIECCOB, a TAKXKe
BBIIBUTATh MPEINONIOKEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e IPUMEHATH PA3NUYHBIE METOJbI, MHCTPYMEHTHI M 3allpOChl NpHU TOUCKE W OTOOpe
MH(pOpPMallMU WIN JaHHBIX C YUETOM IPEAIoKeHHOU yueOHOo! (pu3nueckoi 3a1auu;

e QHANIM3UPOBATh, CHUCTEMATH3UPOBATH M HMHTEPHPETUPOBATH MH(POPMAIUIO PASIUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

e CAMOCTOSITENIFHO BBIOMpaTh ONTUMAIbHYIO (GOpMYy TMPEACTaBICHUS HHPOpPMAIUH U
WJUTFOCTPUPOBATH peIIaeMble 3a7a4id HECIOXXHBIMU CXEMaMHM, JuarpaMMamMu, UHOU rpadukoi u
UX KOMOWHAIUSMU.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

eB Xxole O0OCyXIeHHs yueOHOro Mmarepuana, pe3ylbTaToOB Ja0OpaTOPHBIX paboT u
IIPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY O0OCYXJIaeMOll TeMbl M BbICKa3bIBaThb HUJEH,
HAaIleJICHHBIE Ha pellieHue 3a/1a4u U MO iepKaHue OJIaroKenaTeIbHOCTH OOIICHHUS,;

e COMOCTABNIATh CBOM CYXACHHUS C CYXKIEHUSIMH JpYIMX YYAacTHHUKOB JMaJora,
0OHapyXUBaTh pa3In4Yie U CXOJICTBO MO3UIUH;

e BEIPAKATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMUCHbMEHHBIX TEKCTAX;

e NyOIMYHO  TPEACTABISTH  PE3YJAbTATHl  BBIMOJHEHHOTO  (U3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMS, IPOEKTA);

e IOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHIANBUAYAIBHON paboOTHI MIPH
pelIeHnr KOHKPETHON (U3NYecKoil mpoOIembl;
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e IPUHUMATH IIETM COBMECTHOW JEATETbHOCTH, OPraHU30BHIBATH JCHCTBHS 10 €€
JOCTHKEHUIO: PaclpelessiTh POiu, 00CYKIaTh MPOLECCHl U Pe3ylbTaThl COBMECTHON paboThI,
0000111aTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

e BHIMOJHATh CBOK 4YacTh pabOThI, JOCTHIas KauyeCTBEHHOTO pe3yjabTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUSA C APYTUMU WICHAMU KOMaH/bL;

e OLICHUBATh KAYECTBO CBOETO BKJIa/a B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
c(OPMYIIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIE 1eCTBUSA

Camoopranusanus:

e BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTYaAIUSX, TPEOYIOIIUX Ui PELICHUS
bu3nUecKux 3HAHUH;

e OPUEHTHPOBATHCS B PA3IUYHBIX [OAXOJaX MPHUHATUA pEHIeHUN (MHIUBUAYaAIbHOE,
MPHUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION);

e CAMOCTOSITENIFHO COCTaBISITh AJITOPUTM peElIeHUs (QU3NYEeCKOW 3aJayu WM IUIaHa
UCCIICIOBAaHUS C  YYETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATH MpeAiaraéMble BApUaHThI PELLICHUH;

e JICNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJLJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MpejJlaraTh IJaH €€ U3MEHEHUS;

e OOBSICHATH MPUUUHBI TOCTHXKEHUS (HEAOCTHIKEHUS) PE3YJIbTATOB AEITEIbHOCTH, JaBaTh
OLICHKY IIPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, MU3MEHUBLIMXCS CHUTYyalHil,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM;

e CTaBUTH ce0sl Ha MECTO JPYroro uejioBeKa B XOJAE CIopa WM JUCKYCCHU Ha HAYyYHYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYroro;

e IpU3HABaTh CBOE NPaBO HA OMIMOKY MpH pemeHuu (U3NYeckux 3agad Wik B
YTBEPXKJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYToro.

IIpeameTHbIe pe3yabTaThI

7-i Kknace

K koHIity oOydeHust B 7-M KJjiacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y 00YHAIOIIKUXCS YMEHUM:

e UCTIONB30BaTh TOHATUA: (U3MUECKHEe W XHUMHUYECKHUE SBJICHHS, HaOIOJIEeHuE,
AKCIEPUMEHT, MOJIE€NIb, TUIIOTE3a, EAMHULIBI (PU3UUYECKUX BEIMUYUH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BellecTBa (TBepAOe, JKUAKOE, Tra3000pa3HOE), MEXaHWYecKoe JBM)KEHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpus, pPaBHOACHCTBYIOLIAas CHIIA,
nedopmarus (ynpyrasi, niIacTHUecKas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznuyath siBiIeHUs (AUQQy3us, TEMIOBOE JBIKEHHE YaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE ABUKEHUE, WHEPLUs, B3aUMOJECUCTBUE TEJ, PABHOBECHE TBEPABIX
TeJ C 3aKpEIVIEHHOM OCBhIO BpAIeHMs, Mepeaada JaBiICHUs] TBEPIbIMU TeJlaMH, KUAKOCTIMU U
razamu, arMocdepHoe AaBieHHE, TUIABaHHE TeJ, MPEBPAIEHUS MEXaHUYECKOW JHEpPruu) Mo
OTMHMCAHUI0 WX XapaKTePHbIX CBOMCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
¢du3nueckoe BICHUE;

e PacTio3HABATh MPOSIBJICHUE M3YYCHHBIX (DM3MYECKUX SBICHHN B OKPYKAIOIIEM MHUPE, B
TOM yHclie (PU3UYECKUe SIBICHUS B MIPUPOJIC: MPUMEPHI IBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW W HEXKHBOW NPHPOJE, JCUCTBHE CHJIBI TPEHUS B TPUPOJC M TEXHHUKE, BIIASHUC
aTMoc(hepHOro JaBiIeHUs Ha XKUBOW OpraHW3M, IUIABAHHE PHIO, pbIYard B Telle YeloBeKa, MpU
TOM MEPEeBOAUTh MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBOWCTBa
(mpu3HaKy) (PU3NYECKUX SIBICHUMH;
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e OMHCHIBATh M3yYCHHBIC CBOWCTBA TeN W (U3UUYECKUE SBJICHHS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
cuJa yNpyrocTH, CUjia TsHKECTH, BEC Tella, CUJla TPeHUs, JaBieHUe (TBEpIOro Teja, >KUIKOCTH,
rasa), BBITAJIKMBAIOIIAs CHJIa, MEXaHHUYECKasi pab0oTa, MOIIHOCTb, MJICYO CHJIbI, MOMEHT CHJIBI,
KOX((UIIMEHT TOJIE3HOTO ACHCTBHS MEXaHW3MOB, KHHETUYECKAs W IMOTCHIMATbHAS YHEPTHs),
Py ONUCAHMM MPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICI HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYCHHS] U €IUHUIBI (PU3UYCCKUX BEIIMYUH, HAXOAWTH (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
bu3nyecKyo BEIHUMHY C APYTUMHU BETUYMHAMU, CTPOUTH IpapUKU U3yUEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIUYMH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (pU3UUECKHe SABJICHUS U MPOLIECCH, UCIIOIb3Ys MpaBuia
CJIOKeHUs cui (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, mpaBujIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
DHEPruM, MpPH OSTOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3allUChIBATH €rO
MaTeMaTUYECKOE BBIPAXKECHUE;

e OOBSCHATH (PU3MUECKUE SBJICHUS, ITPOLIECCHI K CBOWCTBA TEJ, B TOM YUCIIC H B KOHTEKCTE
CUTyalluil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 1-2 JOrMYecKMX IIaroB ¢ onmopoid Ha 1-2 HM3y4YEeHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

e peIIaTh pacueTHbIC 3adaud B 1-2 JCWCTBHS, WCHONB3Ys 3aKOHBI W (QOpPMYIIHI,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHall3a YCIOBHUS 3aJayd 3aluChIBATh
KpaTKOE YCIIOBHE, IMOJACTABIATh (DU3MUSCKHUE BEIMYUHBI B (DOPMYIIBI M MPOBOIUTH PACUETHI,
HAXOJHUTh CIIPABOYHBIC TaHHBIC, HEOOXOUMBIE IS PEIICHUS 3a/1a4, OLEHUBATh PeaTUCTUYHOCTD
MOJIY4YCHHOW (PU3MUECKON BEIIMUMHBI;

e pPacIio3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIH (PU3UYECKUX METOJIOB,
B ONKMCAHUU MCCIEIOBAHUS BBIACISATH MPOBEPAEMOE MPEANOI0KEHUE (TUIOTE3Y), pa3iuyaTh U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAXOAUTh OMIMOKU B XOJ€ OMBITA, JAETaTh BHIBOIBI
II0 €ro pe3yJbTaTam;

e IPOBO/IUTH OMBITHI MO HAOMIOJAEHUIO (PU3NYECKUX SIBICHUN WUIH (DU3HUECKUX CBOMCTB
Ten: (opMyaupoBaTh MPOBEPSIEMBIC MPEIONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONBITa U (POPMYITHPOBATH BHIBOBL;

e BHITIOJIHSTH TIPSIMBIE U3MEPEHUsI PACCTOSHHS, BPEMEHHU, MAcChl Tella, 00beMa, CHIIBI U
TEMIEPATYpPhl C UCIOJIIB30BAHUEM AHATOTOBBIX U IU(POBBIX MPHUOOPOB, 3aMUCHIBATH MOKA3AHUS
MpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTUA U3MEPECHHUIA;

e IPOBO/IUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BENUYHHBI OT IPYToil C
WCIIOJIb30BAHUEM TPSIMBIX W3MEPEHHH (3aBHCUMOCTU MYTH PAaBHOMEPHO JBHXKYIIETOCsS Tejia OT
BPEMEHH [BWKEHHS Tella, CUJIbI TPEHHsI CKOJBXKEHHs OT Beca Tena, KadecTBa 00pabOTKu
MOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAJAM COTPUKOCHOBEHHS TEJ, CHUJIBI
VIOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIONICH CHJIBI OT 00beMa MOTPY>KEHHOW 4YacTH
Tela W OT TUIOTHOCTH >KHJIKOCTH, €€ HE3aBHCHMOCTU OT IJIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN TUIaBaHMs TN, YCIOBHI paBHOBECHS pbluara U OJOKOB),
y4acTBOBaTh B IUJIAHUPOBAHUHU Y4E€OHOTO HCCIIEIOBAaHUs, COOMPATh YCTAHOBKY W BBITIOJIHSTH
U3MEpEHUs, CleAys MpeAo)KeHHOMY IUIaHy, (UKCUPOBATh Ppe3ylbTaThl MOTYyYEeHHOU
3aBUCUMOCTH (PU3UYECKHX BEJIMYUH B BHJE TNPEIJIOKEHHBIX TaOmuil U TpadukoB, nenaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaHUS;

e IPOBOJIUTh KOCBEHHBIE W3MEpPEeHHS (U3MYECKUX BEIWYWH (TUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOTO Teja, CUJIa TPEHUsl CKOJbKEHHUS, JTABJIEHWE BO3/1YyXa, BBITAIKUBAIOIIAS
cuia, NEUCTBYIONIAsl Ha TOTPY>KEHHOE B JKHUIKOCTh TeN0, KOY(PPHUIIMEHT TMOJE3HOTO JEHCTBUS
MPOCTBIX MEXAHHW3MOB), CIEAys MPEATOKEHHOW WHCTPYKIUHU: TMPH BBHIMOTHEHUH H3MEPEHUMN
coOMpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY W BBIYHCIISITH 3HAYCHUE UCKOMOM BEJTMYHHBI,
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e COONMIONATh TMpaBWJIa TEXHUKUM 0O€30MacHOCTH Tpu pabore ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM;

e YKa3bIBaTh NPUHIUMBI JEHCTBUS NPHUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, AMHAMOMETp, COOOINAIOIIMECS COCYAbl, OapoMeTp, pblYar, IOABWXHBIH U
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

e XapaKTepU30BaTh MPHHIMIIEI ICHCTBYUS U3YUYECHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C Omopoil Ha WX ONHCAaHUS (B TOM 4YHUCIE: MOJIIMIHHUKH, YCTPOWCTBO BOJONPOBOJA,
THIPABINYECKUIl Tpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp), HCHOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAMMbIe (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

e IPUBOJUTH TpUMEpPHl (HAXOAUTH WHPOPMALMIO O MPHUMEPax) MPAKTHIECKOTO
UCTIONIF30BaHUS (PM3MUYECKUX 3HAHUI B MOBCETHEBHOW KM3HM Ui oOecrieueHHst 0€30MacHOCTH
npu oOpamieHuu C NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBBS H
COOJTIOIEHUSI HOPM HKOJIOTMYECKOTO MOBEACHUS B OKpYXKalolIel cpere;

e OCYLIECTBIATH OTOOP HMCTOYHUKOB HH(POPMALMU B HHTEPHETE B COOTBETCTBHH C
3aJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOMIMXCA 3HAHUH W IyTEeM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBLICIATH WH(OPMAIMIO, KOTOpasl SBISIETCS MPOTHBOPEUYMBOM WU
MOXeT OBITh HEZIOCTOBEPHOIA;

e FICTIOJIB30BaTh MPU BBHINOJHEHWW YYEOHBIX 33/JaHUN HAYYHO-TIONYJSIPHYIO JIUTEPATYPY
(Gu3MYeCKOT0 COAEp)KaHMs, CHPAaBOYHBIC MaTepHalbl, pecypchl cetu VIHTepHeT, BiaieTh
npreMaMHu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HH(OpMAuM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHHKOB MH(OpMAUU (U3MYECKOTO COJCpKaHMs, B TOM YHUCIE MyOJINYHO JeNaTh KpaTKue
cooOImeHnss O pe3yibTaTax IMPOEKTOB WM YYEOHBIX HCCIECIOBAHUN, TPU STOM TIPaMOTHO
UCIIOJIb30BAaTh W3YYCHHBIN MOHATHWHBIN ammapar Kypca (HU3HKH, CONPOBOXIATh BBICTYIICHUE
MPE3EHTALNE;

e IPH BBINOJIHEHUN YYEOHBIX MPOECKTOB M MCCIICJOBAHUI paclpenesTb 00SI3aHHOCTH B
Ipynme B COOTBETCTBUM C TIOCTaBJICHHBIMH 3a/la4aMH, CJICIUTh 3a BBINOJHEHHEM IUIaHA
NecTBUM, aJJleKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ] B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIINX.

8- kJaace

K xoniy oOydenus B 8-M KJacce MpeaIMETHBIE Pe3yIbTaThl HAa 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YJAIOLIUXCS YMEHHIA:

e FICTIOJIB30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUSA BELIECTBA, KPUCTAIIIMUECKUE U aMOp(HBIE Tella, HACBIICHHbIH
¥ HEHACHIIICHHBIA Tap, BIAKHOCTH BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS DHEPTHUs, TEIIOBOU
JIBUTATENlb, 3JEMEHTApHBIA HIEKTPUYECKUN 3apsil, 3JEKTPUUYECKOE I10Jie, IMPOBOJHUKU H
JVDJICKTPUKH, TIOCTOSTHHBIHN 2JIEKTPUIECKUH TOK, MAHUTHOE TIOJIE;

e paznMuaTh SIBIEHUS (TEMJIOBOE pacIIMpEeHHEe U C)KaThe, Terionepeaaya, TEIIoBOe
paBHOBeCHe, CMayMBaHWE, KaNWUISIPHBIC SIBJICHWS, HWCIIAPEHHE, KOHJIEHCAlWs, IUIaBJICHHE,
KpUcTalu3anus (0TBepJAeBaHME), KUIIEHHE, Terulonepeaadya (TEeIIONpOBOIHOCTb, KOHBEKIIHS,
U3JIYYCHHUE), DJIEKTPHU3AIMs TeJ, B3aWMOJICHCTBHE 3apsiioB, NEHCTBUS AJIEKTPHYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, IEHCTBHE MAarHUTHOTO MOJIST Ha TIPOBOHUK C
TOKOM, DJIEKTPOMAarHUTHAs WHIYKIIHS) MO OMHCAHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3UUECKOE SIBICHUE;

e PacTiO3HABATh MPOSBICHUE M3YyYCHHBIX (PU3UYECKUX SIBJICHUU B OKPYKAIOIIEM MUpE, B
TOM dYHucie (QU3UYECKUe SBICHHS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KalUJUIIpHbIE
SBIICHUST B TIPHPOJIE, KPUCTAIUTBI B Tpupoje, u3iaydeHue CoiHIA, 3aMep3aHHe BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HWHEs, CHEra, OSJIEKTPUYECKHE SBICHUS B
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atMocdepe, SIEKTPUUECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE ToOJie 3eMJIH, Jpeid MMOIIOCoB,
pPOJIb MarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, NMPU 3TOM IMEPEeBOAUTH
MPAKTUYECKYIO 33/1a4y B Y4COHYIO, BBIICIAThH CYIIIECTBCHHBIC CBOMCTBA (MMPU3HAKH) (PH3UIECKIX
SIBIICHHI,

e OMHCHIBATh M3yYCHHBIC CBOWCTBA TEN W (DU3MUYECKUE SBJICHHS, UCIONB3YS (PU3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHsI SHEPIHsi, KOJIMYECTBO TEIUIOTHI, yAeNIbHasl TeINIOEMKOCTh
BEIIECTBA, YZACNbHAs TEIUIOTa IUIABJICHUS, YHAEJIbHAS TEIUIOTa MapooOpa3OBaHUS, YAeIbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT TMONe3HOro MAEMCTBUS TEIUIOBOM MAIlIMHBI,
OTHOCHUTEJIbHAS BJIQXHOCTb BO31yXa, OJJCKTPUUYECKUU 3apsi, CHJIa TOKa, JJIEKTPUUECKOE
HANpsDKEHUE, COMPOTHBIICHHE NPOBOJHMKA, YNEIbHOE COINPOTHBIEHUE BeIIECTBa, paboTa u
MOIIIHOCTh JICKTPUYECKOTO TOKA), MPU OMUCAHWH MPABWILHO TPAKTOBATH (U3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, 0003HAUCHUS U €IUHUIBI (PU3NYECKUX BEITUYHUH, HAXOIUTH (POPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYI0 BEIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUUH;

e XapaKTEepH30BaTh CBOWCTBA TeJ, (HU3MYECKHE SBICHUS ¥ MPOLECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHS BEIIECTBA, IPUHIIUIL
CYMEPIIO3UINH TOJIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma s
yudacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHeHHsI SHEPTUH, PU ITOM JaBaTh CIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUUYECKOE BHIPAKECHHUE,

e 00BSACHATH GUBUYECKUE TPOIECCHI M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYAIIHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH
o0BsicHeHue u3 1-2 jmormveckux miaroB ¢ onopoil Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3UUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pelIaTh pacueTHble 3adaud B 2—3 JCUCTBHS, HCHONB3YS 3aKOHBI U  (QOpPMYIIHI,
CBS3BIBAIOIIME (PU3NYCCKUE BEIMYMHBI HA OCHOBE aHal3a YCIOBHUS 3aJadd 3alUChIBATh
KpaTKOE YCJIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3aJauyd, BHIOMpATh 3aKOHBI U
dbopMysibl, HEOOXOAUMBIC ISl €€ PEHICHUs, MPOBOIUTH PAcCUeThl M CPAaBHUBATH MOJYUYEHHOE
3HaYeHNe (PU3NYECKON BEITMUMHBI C U3BECTHBIMU JIaHHBIMH;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (HU3HUYECKUX METOOB,
UCIIONIb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIICIATH IMPOBEPSIEMOE MPEANOI0KEHHE, OIIEHUBAThH
MPaBUIILHOCTH TOPSJIKA MPOBEECHUS UCCIEA0OBAHUS, JI€JIaTh BHIBOIBI,

e IPOBO/IUTH OMBITHI MO HAOMIOIEHUIO (PU3UYECKHX SBICHUHN WK (DU3UUECKUX CBOMCTB TET
(KanmWJUTSIpHBIC  SIBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bema, TEeMIepaTyphl,
CKOPOCTH TIpollecca OCTBIBaHWS M HArpeBaHUs MPU H3JIYYEHUH OT [BEeTa H3ITydarolien
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHApPEHUs BOJbI OT TEMIEPATyphl KUIKOCTH U
IJIOIIA M €€ TOBEPXHOCTH, AJIEKTPU3alUs Tel U B3aUMOJICIHCTBUE SJIEKTPUUYECKHUX 3apsiioB,
B3aUMOJICCTBUE TIOCTOSSHHBIX MAarHUTOB, BHU3YyaJW3allMsl MArHUTHBIX TIOJIEH TOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO TOJII HAa MPOBOJAHHMK C TOKOM, CBOWMCTBA DJIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJABUTATENs  IMOCTOSHHOTO  TOKa):  (opMmynaupoBaTh  IpOBEpsieMble
MPENOJIOKEeHNS, COOMpPaTh YCTAHOBKY W3 MPEATOKEHHOTO 00OpYAOBaHUS, OMUCHIBATH XOJI
ombITa ¥ (OPMYITHPOBATH BBIBOIBL;

e BHITMIOJHATH MPSIMBbIE HU3MEPEHUs TEeMIIepaTypbl, OTHOCHUTENBHON BIAXHOCTH BO3yXa,
CHJIBI TOKA, HANPSDKCHHS C UCIOJIh30BAHMEM AHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUI C YU€TOM 3a1aHHOIN aOCOIFOTHON MOTPEUTHOCTH;

e TIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BETUYMHBI OT JPYrod ¢
UCIIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTb COINPOTHBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAIA TOTEPEYHOT0 CEYCHHS W YACIHHOTO COTMPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA,
CHJIBl TOKa, MAYILIErOo 4Yepe3 MPOBOJHUK, OT HANpPsHDKEHUS HAa IPOBOJHUKE, HCCIEIOBAHUE
MOCJIEIOBATEILHOTO W TMApajUIeIbHOTO  COEAMHEHWH  TMPOBOJHUKOB):  TUTAHUPOBATH
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEIys MIPEATI0KEHHOMY ILIaHy,
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(GUKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHMOCTH B BUAE TaOnMil W TpaduKoB, AeiaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEIOBAHHNS;

e TIPOBOJIMTH KOCBEHHBbIC H3MEpeHUs (u3nuecknx BenUuuH (yAenbHas TeII0EMKOCTb
BEILIECTBA, COMPOTHBICHHE NPOBOJHUKA, pPadOTa W MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs IMPEII0KEHHON
MHCTPYKIIMHU, U BBIYUCIIATh 3HAYCHUE BEITUYHMHBL;

e COONMIOJATh TMpaBWJIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

 XapaKTEePU30BATh MPUHIUIIBI ACHCTBUSA U3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOICTB
C ONOpOM Ha WX ONHMCaHHUs (B TOM 4YHCJE: CHCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, HapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUUK AIIEKTPUUECKOW SHEPTHH, DJIEKTPOOCBETHTEIbHbIC
npuOOpBl, HarpeBaTeNIbHBIC IEKTPONPHOOPH (PUMEPHI), IEKTPHUCCKHE HPETOXPAHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IIOCTOSHHOTO TOKAa), MCIIONB3Ysl 3HAHHS O CBOMCTBax
du3nyecKkux SBICHUI U HE0OX0AUMBIE (HU3NYECKUE 3aKOHOMEPHOCTH;

e PacIO3HaBaTh TNPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPHUTEIbHBIC NPUOOPHI IO
CXeMaM U CXEMAaTHYHBIM pUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, MCHXPOMETP,
TUTPOMETp, IBUTATeNlb BHYTPEHHETO CTOpPaHUS, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
JNIEKTPUYECKUX IIeNed C TOCIIEAOBATENbHBIM W TapauIebHBIM COCAMHEHHUEM 3IIEMEHTOB,
pasznuyasi yCIOBHBIE 0003HAYECHUS IIEMEHTOB JICKTPUIECKUX IIETICH;

e IPUBOANUTH TPHMEpPHl (HaXOAWTh MH(OPMALMIO O MpUMepax) MPAKTUIECKOTO
UCTIOJIB30BaHUs (PU3NYECKUX 3HAHUHM B MOBCEIHEBHOM KM3HU U OOecriedeHus: Oe30MacHOCTH
npu oOpamieHuu ¢ NpuHOOpaMu M TEXHHYECKUMH YCTPOMCTBAMM, COXPAHEHHS 3I0POBBS U
COOITIOJICHHSI HOPM 2KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

e OCYIIECTBIATH MOUCK MH(OpMANUU (U3MYECKOTO COJACpKaHMsI B MHTEPHETE, Ha OCHOBE
UMCIOIIMXCA 3HAHMA W TIyTeM CpPaBHEHHS JONOJHHUTEIbHBIX HCTOYHUKOB  BBIACTATH
UH(OpPMAIIHIO, KOTOPAs SBJISETCS IMPOTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOI;

e FICTIOJIB30BaTh MPH BBHIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONYJSIPHYIO JIUTEPATYPy
(Gu3MYeCKOTO COAEp)KaHMs, CHPAaBOYHBIC MaTepualbl, pecypchl cetu VIHTepHeT, BiaaeTh
npreMaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HH(OpMAuM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;

e CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIIeHus, 0000mas
MH(POPMALIHIO U3 HECKOJIBKMX MCTOYHUKOB (PM3MYECKOTO COAEP)KaHUsS, B TOM YHCIe IMyOIUYHO
NPEICTABIATh PE3YyJIbTaThl MPOSKTHOH WIIM HCCIIEAOBATEILCKOW JESITEIHHOCTH, TPU ITOM
IPaMOTHO HCHOJb30BATh HW3YyYCHHbIM NOHATUHHBIA amnmapar Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTALNEM;

e IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIENOBaHUI (U3NYECKUX IPOLIECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMH, CICIUTh 32
BBINTOJIHEHUEM IIJIaHa JEHCTBMM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIH
BKJIQJI B JESITEIHHOCTh TPYIIBI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJCHCTBHE, MPOSBIISS
TOTOBHOCTb pa3pelath KOH(PIUKTHI.

9-it knace

K xoHuy oOydenus B 9-M kJacce mpeaIMeTHbIE pe3yiIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCST YMEHHIA:

e IICTIOJIb30BaTh IMOHATHUS: CUCTEMa OTCuUeTa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHHUYECKOTO JBIKEHHS, nedopmanus (ynpyras, riacTU4eckas), TpeHUe,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh U MEPErpy3Kd, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJO, IICHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaH!s W BOJTHBI,
3BYK, MH()Pa3BYK M YIBTPa3BYyK, JIEKTPOMATHUTHBIC BOJHBI, IIKaJIa HJICKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NaTbHO30PKOCTh, CIIEKTPBI UCIYCKAaHUS W IOTJIOMICHUs, anb(a-, OeTa- u
ramMMa-u3J1y4eHusi, U30TOIIbI, SAepHas YHEPreTHKa,;
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e paznMuaTh SBJICHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE BH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BU)KEHUE, CBOOOAHOE TaJeHHE Tel, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JBHXKECHHE, KoyieOaTelnbHOe
JBYDKEHUE (3aTyXarolle M BBbIHY)XICHHbIE KOJICOAHUs), PE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpaKEHHE 3BYyKa, MNPSMOJMHEWHOE PpaclpoOCTpaHEHHE, OTPaKCHHWE W MPEJIOMIICHHE CBeTa,
[IOJJHOE€ BHYTPEHHEE OTpa)K€HHE CBETa, Pa3IoKeHHe OeJoro CBeTa B CIEKTP M CIIOKEHUE
CHEKTPAIbHBIX IIBETOB, AMCIIEPCUSI CBETA, ©CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEKTpa M3JIyuyeHHs) IO ONUCAHMI0O MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBICHHE;

e PacIO3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBICHUI B OKpYXamolleM Mupe (B
TOM YHclie PU3UUECKUE SBICHUS B IPUPOE: MPUIMBBI U OTJIMBBI, JBIKEeHUE 1UaHeT COHEeYHOM
CHCTEMBl, PEAKTUBHOE JIBUKECHUE KMBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICCHUE, CEMCMUYECKHE BOJIHBI, ILYHAMH, 3XO, ILIBETA TeJl, ONTHYECKHUE SIBICHHUS B
npupojie, OuoJIorMYecKkoe JecTBUe BHJIUMMOIO, YIbTPa(QHOIETOBOIO M PEHTIE€HOBCKOIO
U3Yy4YeHUH, eCTECTBEHHBIH paAJAMOAKTHBHBIN (OH, KOCMHUYECKHE JIy4d, paJdOAKTHBHOE
U3Iy4eHUEe NPUPOJHBIX MUHEPAIOB, ACHCTBUE PpAAMOAKTUBHBIX M3JIyY€HUM HAa OpraHus3m
YeJI0BeKa), IPH 3TOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B YUEOHYIO, BBIICNATH CYIIECTBCHHbIC
cBoMcCTBA (IMPU3HAKHN) GU3HYCCKUX SIBJICHUH;

e OITMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUYECKHUE SBICHHSA, HCIONB3Ys (pu3mueckue
BEJIMYMHBI (CpEe/IHAsA U MCHOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMeInieHne, MyTh, YIJI0Bas CKOPOCTb, CHJIAa TPEHHs, CHJIA YIPYTrOCTH, CHJIa TSDKECTH,
YCKOpEeHHEe CBOOOJHOTO MaJeHMs, BEC Tella, MMIIYJIbC Tella, MMIIYJIbC CHJIbI, MEXaHH4ecKas
paboTa M MOIIHOCTbH, MOTCHUIUAIbHAS SHEPTHs TeNa, MOJHATOTO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrusl CXKaTOM NPYKUHBI, KMHETHUYECKas 3HEPrus, MOJHas MeXaHudeckas
DHEPTHUs, MEPUOJ W YacToTa KoyueOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IIOKa3aTeidb IPEIOMIIEHUS Cpelbl), IPU ONMCAHUU MPABUIBHO TPAKTOBATbH
(GU3NYECKUN CMBICIT UCTIOIB3yEMBIX BEJIWYHH, 0003HAYCHHUS W €AMHUIBI (PU3NYCCKUX BEIWYHH,
HaXoAuTh (OPMYJIbl, CBS3bIBAIOIINE JAAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMH BEIUYHHAMH,
CTPOUTH TPapUKH U3YICHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEITUYNH;

 XapaKTEepH30BaTh CBOMCTBA Tel, (U3NYECKHUE SBICHHUS MU IMPOLECCHI, UCIOIbB3Ys 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUIT CYNEPIIO3UIUN CUJI, TPUHITHIT
oTHOocuTenbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHUS MMITYJIbCA, 3aKOHBI
OTpPaKEHHsI W TPEIOMIJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MAacCOBOTO YHCEN IPH
SJIEPHBIX peaKklUsaX, IpU ATOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUChIBATh €ro
MaTeMaTHYECKOE BBIpaXKECHNUE;

e 00BSCHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TeJI, B TOM YHUCIIE M B KOHTEKCTE CUTYalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOHUTH
00BsiICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMopoil Ha 2—3 M3y4YEHHBIX CBOWCTBA (PM3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

e pelIaTh pacyeTHbIC 3a7au (OMHUpAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCHOJIb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NIECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4H
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIBIATH HEJOCTAIOIIME MM M30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBI W (OPMYNBI, HEOOXOIAMMBIE [UIS PEUICHHs, IPOBOJAWTH pPACYETHl W OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHS (PU3MUECKON BEIMUHHBI,

e PacrO3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIMThH IPH MOMOIIN (PU3HMUECKUX METOJIOB,
UCTIONB3Yysl ONMCAaHUE HCCIEeIOBaHMs, BBLICIATH IMPOBEPSeMOE NPEANON0KEHUE, OLEHUBATh
NPaBWIBHOCTh TOPSIKA TPOBEACHUS HCCIEIOBaHUS, JellaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

e TIPOBOJIUTH OTIBITHI IO HAOTIOACHUIO (PU3UUYECKUX SBICHUH WIIN (PU3NIECKUX CBOHCTB TEI
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS PHEPIuH, 3aBUCHUMOCTb IE€PHOAA
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KOJICOAHUH TPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJlblX KOJI€OaHUH, NMPSAMOJIMHENHOE PACIPOCTPAaHEHUE CBETa, PA3JI0KEHHE OesI0ro
CBETa B CIIEKTP, U3yUCHHUE CBOWCTB M300pa)XKEHUS B TIOCKOM 3€pKaJieé U CBOMCTB M300pasKeHUS
npeaMera B cobuparolei JIMH3e, HaOIr01eHUE CIUIOMIHBIX U JIMHEHUYaThIX CHEKTPOB U3IIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyIOBaHMS, OMUCHIBATH X0
OIBITA U €T0 Pe3ybTaThl, POPMYIUPOBATH BHIBOJIBI;

e IPOBOJUTH TPU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, Ompeneisis CcpeaHee
3HAa4YEeHUE U3MepsieMOi BelnnuuHbI ((OKYCHOE paccTOsIHME cOOMparollel JUH3bl), 000CHOBBIBATH
BBIOOp cr1oco6a nu3MepeHus (M3MEpUTEIHLHOTO Mprodopa);

e IIPOBOJUTH MCCJIEJOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HCIOJIb30BAaHUEM
OPSAMBIX W3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBI)KEHUH 0€3
HayaJbHOM CKOpPOCTH, MepHoAa KojeOaHM MaTeMaTHYecKOoro MasiTHUKa OT JUIMHBl HUTH,
3aBUCUMOCTH YIJIa OTPa)KEHHUsI CBETa OT yIJla MaJEeHUS U yrja MPEeJOMIICHUs OT yria MajeHUs):
IUITAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI
MOJyYCHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BUAE TAOMUI] M TpaduKOB, JeIaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIe0BaHUS;

e TIPOBOJUTH KOCBEHHBIC W3MEPEHHS (U3UUYECKUX BEIWYHH (CpPEeaHSst CKOPOCTh H
YCKOpEHHE Tejda IpU pPABHOYCKOPEHHOM JIBM)KEHHM, YCKOpPEHHE CBOOOJHOrO MaJeHus,
KECTKOCTh MPY)KUHBI, KOO(PPHUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHW4YecKass paboTa M MOIIHOCTH,
4acToTa M MepHoj KojaeOaHUi MaTeMaTH4YeCKOro M MPYXMHHOTO MasTHUKOB, ONTHYECKas CUia
coOMparonield  JUH3bL, PAJMOAKTUBHBIA  (OH): IUIAHUPOBATH  HM3MEpPEHHs, CcoOHMpaTh
9KCHEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIIEAYS IPEJI0KEHHON HHCTPYKLIUHY,
BBIYUCIISATH 3HAYEHUE BEIMYMHBI U aHAIM3UPOBATH TOJTYYEHHBIC PE3YIIBTATHI C YUETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

e cOONMIOAATh TpaBMla TEXHUKU Oe30macHOCTH Ipu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

e pa3MyYaTh OCHOBHBIC IPU3HAKH W3YUYEHHBIX (PU3MUYECKUX MOJENei: MaTepruanbHas TOUKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUEUHbII MCTOUHUK CBETA, JIy4, TOHKAasl JIMH3a, IJIJaHEeTapHas MOJIEIb
aToOMa, HyKJIOHHasi MOJI€JIb aTOMHOTI'O SIpa;

 XapaKTEepPU30BATh MPUHIUIBI AEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C OMOpoil Ha WX OmMUCaHWs (B TOM YHCIE: CHUJAOMETP, JAATYMKH TOJOXKCHHUS, PACCTOSIHUS H
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, Hepuckor, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCHONIB3ysl 3HAHUSA O CBOMCTBAX (HU3MUECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

e FICTIOJIB30BaTh CXEMBI M CXEMaTHYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX TMPUOOPOB M  TEXHOJOTHMUECKHMX MPOIECCOB TMpH pelIeHHH Yy4eOHo-
MPAKTUYECKHX 3a7ay, ONTUYECKHE CXEMbI JIJISl IOCTPOEHUSI U300pakeHUH B IJIOCKOM 3€pKaje U
coOuparoIe JHH3E;

e IPUBOJUTH MpHUMEpPHl (HAXOAWTh MH(OpPMALMIO O MpUMepax) MNPaKTUYECKOTo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ul oOecriedeHus: 6e30MacHOCTH
npu oOpamieHHH C MpHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBBS H
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBECHHUS B OKpY Karollel cpejie;

e OCYHIECTBIIATh TOWUCK HHGOpMANMKM  (QU3UUECKOTO COAEp)KaHUS B  HHTEPHETE,
CaMOCTOSITENIbHO  (OpMYJIHMpYs  TIOMCKOBBIM  3alpoc, HAXOAWUTh IYTH  ONpEICNCHHS
JIOCTOBEPHOCTH TIOYYCHHOW WH(POpPMAINK Ha OCHOBE MMEIOIINXCS 3HAHUHA U JTOTIOJIHUTEIFHBIX
UCTOYHUKOB,;

e FICTIOJIG30BaTh MPH BBIOJHEHWH YYEOHBIX 3a/JIaHUH HAYYHO-TIONYJSIPHYIO JIHTEPATYPY
($U3MUeCKOro CcoJepXKaHMs, CIPaBOYHBIE MaTepuallbl, pecypchl ceTu WHTepHeT, BiajeTh
pUeMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAMU W3 OJHOW 3HAKOBOMU
CHCTEMBI B IPYTYIO;
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e CO31aBaTb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COOGIJ_IGHI/IH Ha OCHOBC I/IH(bOpMaI_[I/II/I u3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOro COAEp)KaHUs, IyOJMYHO IPEACTaBIATh PE3YJIbTATh
HpOGKTHOf/’I HIJIN HCCHeI[OBaTeHBCKOﬁ ACATCIIBHOCTH, IIPpU 3TOM TI'PaMOTHO HCIOJbB30BATh
U3y4eHHbIN MOHATUIHBIN anmapar U3y4yaeMmoro pasjena (GU3UKU U COMPOBOXKIATh BBICTYIJICHUE
Ipe3eHTAIMeN C yIeTOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.
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TemaTnuyeckoe MIIAHUPOBAHKE
7-# KJ1acc

No HaumeHoBaHue pa3ieioB U TeM

KoauuecTBO 4acoB

n/n | mporpaMmsl OaekTponnbie (umudpoBbie) oO0pa3oBaTeIbHbIE
Beero Konrtpoabubie IIpakTH4eckue pecypcbl
padoTbI padoThbI
Pa3znen 1.®@u3uka u ee poJib B NO3HAHUM OKPY/KAKOIIEr0 MHPa
11 | Ousnka — Havka o TpHPOLE 2 bubnnoreka OI'ucC «MOs1 IIIKOJIa -
' YK PHpoa lesson.academy-content.myschool.edu.ru/03/07
12 | dusiueckie BeAMEMHEL 2 1 ®usuka, 7 xmacc, OI'AOY JIIO «Axkanemus
Munnpocsenienust Poccuny»
13 |BerectBento-HayuHbIi METoM o 1 Bu6muoreka LIOK https:/m.eds00.ru/7f416194
MTO3HAHMS
Hroro mo pazneny 6
Paspnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BelleCTBA
2.1 | Crpoenue BemiecTBa 1 bubnuoreka IJOK https://m.edsoo.ru/7f416194
9 |/IBWKCHHE M B3AMMONCHCTBHE HACTHIL |, 1 Bu6miorexa [IOK https://m.eds00.ru/7f416194
BEIIECTBA
2.3 | ArperaTHble COCTOSTHUS BEIIECTBA 2 bubmuoreka IJOK https://m.edsoo.ru/7f416194
Uroro no pazaeny )
Pa3nen 3./IBu:xeHure v B3aumMojieiicTBUe TeJl
3.1 | MexaHuueckoe IBHKEHNE 3 bubmuoreka IJOK https://m.edsoo.ru/7f416194
3.2 | Uuepmus, macca, MIOTHOCTh 4 1 bubnuoreka IJOK https://m.edsoo.ru/7f416194
3.3 | Cuma. Bugsl cun 14 1 2 bubmmorexa LIOK https://m.edsoo.ru/7f416194
Uroro mo pazaeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasnen 4./laBjieHue TBepaABIX TeJl, }KMIKOCTEN U ra3oB

JlaBaeHue. Ilepenaua ABJICHUS
4.1 |TBepABIMH TENAMH, IKUAKOCTAMH H |3 bubnrorexa LIOK https://m.edsoo.ru/7f416194
razaMmu
4.2 | JlaBieHHE KUIKOCTH 5 bubmmorexa LIOK https://m.edsoo.ru/7f416194
4.3 | AtmochepHOe aBiicHHE 6 bubnunoreka LIOK https://m.edsoo.ru/7f416194
4.4 |AcHCTBHC KMAKOCTH W raz KA, 3 BuGmnotexa LIOK https://m.edso0.ru/7f416194
HOTPYKEHHOE B HUX TEJIO0
Uroro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTB. JHeprus
5.1 |PabGora u MOIIHOCTE 3 1 bubnuoreka LJOK https://m.edsoo.ru/7f416194
5.2 |IIpocTbie MEXaHU3MBI 5 1 bubmuoreka [IOK https://m.edsoo.ru/7f416194
5.3 | MexaHu4eckasi SHEprus 4 1 bubnunoreka [IOK https://m.edsoo.ru/7f416194
Uroro mo pazaeny 12
[ToBTOpeHwue 3 bubmuoreka [IOK https://m.edsoo.ru/7f416194
OBIIEE ~KOJMHECTBO  HACOB O 68 12 bubnunoreka [IOK https://m.edsoo.ru/7f416194

[TPOT'PAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8- Ki1ace

Ne HaumenoBanue pasgeqoB u TeM | KosmuecTBo yacos
n/n | NporpamMmsl JiiekTpoHHbIe (uudpoBbie) o0pa3oBaTejbHbIE
Beero KonrpoJibHeie IIpakTH4eckue pecypcbl
padoThI padoThI

Pa3nen 1.TemoBble siBJIeHUS
1.1 |CtpoeHue u CBOICTBa BeIIeCTBA 7 bubsmotexa OINC «Mox HKonay a

' p B lesson.academy-content.myschool.edu.ru/03/08
12 | Tennossie mpoueccs: 21 1 5 Odusmka, 8 kimacc, DPrAOY JIIO «Axagemus

Munnpocseuienus Poccun»
Hroro mo pazneny 28
Pazjnen 2.0/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
0q |>VICKIPHUCCKHE 3apAbl. SAPIKCHHEIC |5 1 Bu6noreka LIOK https://m.eds00.ru/7f416194
TeJa U UX B3aUMOJICHCTBUE
2.2 |IlocTOSIHHBIN JEKTPUUYECCKUN TOK 20 1 7 bubnmnoreka [IOK https://m.edsoo.ru/7f416194
2.3 | MaruuTHble ABICHUS 6 1 15 bubmuoreka IIOK https://m.edsoo.ru/7f416194
2.4 | DnekTpoMarHuTHas UHAYKIUS 4 bubmuoreka IIOK https://m.edsoo.ru/7f416194
Hroro mo pazneny 37
ToBTODEHME 3 bubnuorexa OI'nC «Mos LIKOJIA» —
p lesson.academy-content.myschool.edu.ru/03/08

OBLIEE KOJIMYECTBO YACOB IIO 68 3 145

ITPOTPAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

9-if KJ1ace

Ne HaumenoBanue pasgesoB u T1eM | KosmvecTBo 4yacoB
n/n | NporpamMmbl JuekTpoHHble (uudpoBbie) o00pa3oBaTebHbIE
Beero Konrpouabnbie IIpakTH4eckue pecypcbl
padoThI padoThI
Pazngen 1.Mexannyeckue siBJIeHUS
11 MexaHudeckoe IBHXEHUE U CIIOCOOBI 10 1 bubanoreka dI'ucC «Mos IIKOJIa» —
' €ro ONUCaHuUs lesson.academy-content.myschool.edu.ru/03/09
. ®usuka, 9 kmacc, PI'AOY JIIO «Axkamemus
1.2 | BsaumoneiicTBue Ten 20 1 3 A a
Munnpocgemenus Poccumn»
bubnunoreka dI'UC «Most IITKOJIAaY —
1.3 | 3akoHbBI cOXpaHEeHUs 10 3
lesson.academy-content.myschool.edu.ru/03/09
Utoro no pazneny 40
Paznen 2.Mexannyeckne Ko1e0aHusi U BOJIHBI
bubnuoreka dI'UC «Most IIKOJIa -
2.1 | Mexannyeckue KojeOaHus 7 3
lesson.academy-content.myschool.edu.ru/03/09
bubnuoreka dI'UC «Most IIKOJIa -
2.2 | MexaHW4YeCKHE BOJHBI. 3BYK 8 1 3
lesson.academy-content.myschool.edu.ru/03/09
Hroro no paszneny 15
Pa3jaen 3.2/ieKTpOMarHuTHoOe 1o0Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DIJIEKTPOMArHuTHOE rnojue nl e 2 bubnuoteka OI'nC «Mos [IKOJIa)

SJICKTPOMArdHMTHBIC BOJIHEBL

lesson.academy-content.myschool.edu.ru/03/09

Hroro no pazneny

6
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Pa3gen 4.CBeToBbI€ AABJICHUSA

4.1 |3akoHBI paclpOCTPAHECHHS CBETA 6 2 bubmotexa OINC «Mos HIRONE) a
' pactipoctp lesson.academy-content.myschool.edu.ru/03/09

4.2 | JIuH3BI U OITHYECKUE TPUOOPHI 6 3 bubimotexa OIUC «Mos HKona a
' pHbop lesson.academy-content.myschool.edu.ru/03/09

4.3 | Pa3noskeHue 6eIoro CBETa B CIEK 3 2 bubmorexa OIUC  «Mos  mkomay — —
' . T P lesson.academy-content.myschool.edu.ru/03/09

Utoro no pazneny 15

Pazgen S.KBaHTOBBIE SIBJICHUSA

Hcnyckanne ©  TOIVIOLIEHHE CBETa bubnuoteka OI'nC «Mos IKOJIa) -
5.1 4 1
aTOMOM lesson.academy-content.myschool.edu.ru/03/09

52 | Crpoerie TOMHOIO sIba 6 1 bubnuoteka OI'nC «Most LIKOJIa» -
' p AP lesson.academy-content.myschool.edu.ru/03/09

53 | Snepmie peakumu 7 1 bubnuoTeka OI'C «Most IIKOJIa» -
' PHBIE P lesson.academy-content.myschool.edu.ru/03/09

Hroro no pasneny 17

Pasnen 6.11oBTOpuTe/IbHO-0000IIa0IIHIT MOYJIb

6.1 [ToBTOpenue u 00001IEHNE CONIepKaHUS 9 9 bubnuoreka OI'NC «Most LIKOJIa» —
' Kypca ¢pu3uku 3a 7-9-if kimacc lesson.academy-content.myschool.edu.ru/03/09

Hroro no paszneny 9

OBIIEE KOJMYECTBO YACOB TIIO 102 97

ITPOTPAMME
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