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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma no ¢usnke Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBIICHA HA OCHOBE MOJIOKEHUH U
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOI 00pa30BaTEbHOM MPOrpaMMBbl,
npencrasiaeHHbix B @I'OC 000, a Taxxke ¢ yu€rom ¢enepaabHOi pabodell mporpaMmbl BOCIUTAHUS U
Konuenuuu npenoaasanus yueoHoro npeaMera «Ousmnxay.

Coneprkanue IporpaMMsl 10 (PU3UKE HANIPABICHO HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM I'PAMOTHOCTH
o0yyJaroImuxcs 1 OpraHu3almio u3ydeHnus pU3MKN Ha JeATeIbHOCTHOW OocHOBe. B nporpamme no ¢usuke
YUUTBIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanmuzauuu TpeboBanuit PI'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM U METANPEIMETHBIM Pe3yJbTaTaM 00yUYEeHHUs, a TAKKE MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

IIporpamma no Qu3Mke ycraHaBIMBaeT paclpelesieHue ydyeOHOro marepuaia Mo rogaMm odydeHus (Io
KJ1accaMm), peJiaraeT NpUMEpHYIO MOCIE10BaTEIbHOCTh U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
IPEIMETHOIO COJIEpKaHUs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuxcsl.

[Tporpamma o ¢u3uke pa3padboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKOW MOMOIIU YYUTEIIO B CO3TaHUU
paboueil mporpaMmsl 10 y4eOHOMY ITpEIMETY.

®duszuka SBISETCd CUCTEMOOOPA3YIOLIUM JUIsl €CTECTBEHHO-HAYUHbBIX YYEOHBIX IPEIMETOB, IMOCKOJIBKY
¢u3nyeckue 3aKOHBI JIeXKAaT B OCHOBE IPOLIECCOB W SBJICHUN, HM3ydaeMbIX XHMUel, Ouosorue,
acTpoHOMHEH W (Qu3nMdeckoil reorpaduell, BHOCHT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTHHY MUPA,
IpeocTaBisgeT Hauboliee sCHble 00pa3libl MPUMEHEHUSI HayyHOTO METO/a MO3HaHMs, TO eCTh crocoda
[IOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rHaBHBIX 3ajad (hu3nyeckoro oOpa3oBaHMUs B CTPYKType O0ILero oOpa3oBaHMsl COCTOMT B
(bopMHpPOBAHNYN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00yJarOIuXCs.

N3yuenune ¢u3nku Ha 0a30BOM YpPOBHE IPENIOJaraeT OBJAJAECHUE CIEIYIOUUMH KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

—  HayyHO OOBSICHSTH SIBJICHUS;

—  OLICHMBAThH M MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

—  UHTEpIPEeTUpPOBATh JJAHHBIE U HCIOIb30BaTh HAYUHBIE J10KA3aTEIbCTBA JJIs IOJYyYEHHS BBIBOJIOB.
[enun wm3ydeHuss Gu3uku Ha YpOBHE OCHOBHOTO OOIero oOpaszoBaHusi ompenerneHsl B Konuenuu
npenojaBanus yyeOHoro mnpeamera «®uszuka» B 00pazoBaTeNbHBIX OpraHuzanusax Poccuiickoit
@Denepanyy, peaqu3yloUMX OCHOBHbIE 00II€00pa30BaTENIbHBIE MPOrPaMMBbl, YTBEPKAEHHON pELICHHEM
Komnerun MunuctepctBa npocsenienus Poccuiickoit @eneparun (nmporokon ot 3 gexadpst 2019 1. Ne
[1K-48BH).

Hean n3yvyenus pU3NKu:

— npuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaroMXCcsl K HAyYHOMY U3YUYEHHIO IPUPObI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE MPEJICTaBIECHUM O HAyYHOM METOJ€ MO3HaHUS M (POPMUPOBAHHE HCCIIEAOBATENHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

— (¢dopMHpOBaHHME HAay4YHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4yeHHUS OCHOB CTPOCHHS MAaTE€pUH U
(byH1laMeHTaJIbHBIX 3aKOHOB (DU3HKHU;

—  (opmupoBaHUE MpeACTaBICHUIN O POIM (PU3UKH ISl Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

—  pa3BUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oyaymiel npodeccuoHaIbHOH esSTEIbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlaibHEHIIeMy 00y4YEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTikeHre STHX IeNieil mporpamMmbl Mo (U3MKe Ha ypPOBHE OCHOBHOIO oO0ImIero oOpa3oBaHUs
o0ecrneunBaeTcs peleHueM CleAyoIuX 3a1ay:

— TINpuOOpeTeHHe 3HAaHMH O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAaHHMYECKUX, TEMJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— TNpUOOpeTeHHe YMEHUH ONUCHIBaTh M OOBACHATH (PU3MUECKUE SIBIEHHS C HCIOJIb30BAHUEM
IIOJIyYE€HHBIX 3HAHUM;

— OCBOEHHE METOJIOB pEIICHMs] MPOCTEHIINX pacu€THBIX 3a/lad C HCIOJIb30BAHUEM (U3NYECKUX
MojieJiel, TBOPUECKUX U MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;



—  pa3BUTHE YMCHHI HAOIIOAATh MPUPOIHBIE SBICHUS U BBIIOJHATH OIBITHI, JIJAOOPATOPHBIC PAOOTHI U
AKCIIEPUMEHTATBHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— ocBoeHHe NpuEMOB paboThl ¢ MHpopManHend (PU3MIECKOTO CONEpIKaHMsI, BKIIIOUasi WHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHIKCHUSAX (DU3HMKH, aHATIM3 U KPUTHUECKOE OLICHUBAHHE UH(POPMALINH;

— 3HAaKOMCTBO CO cdepamMu NpoPecCHOHATBHON ACSITENbHOCTH, CBS3aHHBIMU C (QU3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs OTBOAMUTCS 238

yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZlelN0), B 8 kiacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce —
102 gaca (3 gaca B HeZEIO).
[Ipemyiaraemerii B mporpamme 1o (U3MKE TIepeueHb J1a0opaTOpHbIX pabOT W ONBITOB HOCUT
PEKOMEHIATENIbHBIA XapaKTep, YUUTEb JIeaeT BHIOOp MpOBENeHHs Ja00paTOPHBIX paOdOT U OMBITOB C
y496TOM HMHIUBUIYaIbHBIX OCOOEHHOCTEW OOyJarommxcs, CHUCKa OSKCIEPUMEHTAIBHBIX 3aJ[aHuM,
npeJyiaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (pu3uKe.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupoje. SBiaeHus npupoabl. OU3MUECKUE SIBICHUSA: MEXaHUYECKHUE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Odusndeckue BenuuHMHBL. M3Mmepenue ¢usudeckux BenuunH. Dusmdeckue mpubopsl. [lorpemHocTs
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUII.

Kak ¢usuka u 1pyrue ecTecTBEHHbIE HAYKH H3y4aroT NMpUpoay. EcTrecTBeHHO-HAYUHBINH METOJ TIO3HAHMS:
HaOII0/IeHNe, TOCTAHOBKA HAYYHOT'O BONPOCA, BBIIBHKEHUE TUIIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE TUIIOTE3,
o0BsicCHEHHE HAa0MI01aeMoro sBicHus. Onrucanue GU3NISCKUX SBICHUH C TOMOIIBIO0 MOJICIICH.
/emoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®usnyeckue NpuOOPHI U IpolieTypa MPsIMbIX U3MEPEHUH aHaJIOrOBBIM U IIU(POBBIM TPHOOPOM.
Jlabopamopuvie pabomul u onvimol.

Omnpenesnenue EeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 NMprodopa.

N3mepenue paccTossHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenue teMriepaTypsl IpH OMOIIH KHIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.
[IpoBenenue wuccienoBaHusi MO MPOBEPKE THIOTE3bI: JAIbHOCTh MOJETA IIAPHKA, IMYIIEHHOTO
TOPU30HTANIBHO, TEM OoJIblIle, YeM OOoJIblIIe BHICOTA MyCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBAa.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAOIINE AUCKPETHOE CTPOEHUE
BELIECTBA.

JIBm>keHne wacTull BemecTBa. CBsI3b CKOPOCTH JABM)KEHHs 4YacTHIl C TeMIeparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzaumonelicTBrue yacTull BelecTBa: MPUTSHKEHNE U OTTAJIKUBaHHE.

ArperaTHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAIIMYECKHUX) TEJ.
B3aumocBsi3p  MeXIy ~CBOMCTBaMHM  BELIECTB B  Pa3HBIX arperaTHbIX COCTOSHUSIX U HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHIKEHHS.

2. Habmonenue muddysun.

3. Habmionenue siBineHui, 00BACHIIOMUXCS MPUTSKEHUEM WU OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.
Jlabopamopuvie pabomsl u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PsIIOB (C MCIIOJIb30BaHUEM (hoTOorpadmii).

2. OmbITHI IO HAOIIOJCHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OneIThI 10 OOHAPYKEHUIO IEHCTBHSI CUJI MOJICKYJISIPHOTO MTPUTSKEHHUS.
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Paznen 3. /IBukeHue U B3auMo/ieiicTBHe TeJl.

Mexanundeckoe nBuxeHue. PaBHomepHoe 1 HepaBHOMEpPHOE ABMKEeHHE. CKOpoCcTh. CpeaHsis CKOPOCTh MpH
HEPaBHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBUKCHHUSI.

SBnenue nHepuuu. 3aKOH MHEepUMU. B3anMoaeincTBre Ten Kak NpUYMHa U3MEHEHUsI CKOPOCTH JBUKEHUS
ten. Macca kak Mepa uHepTHoOCTH Tena. [InmoTHocTs BenjectBa. CBsI3b INIOTHOCTHU € KOJIMYECTBOM MOJIEKYI
B eMHHIIE 00bEMA BEIIEeCTBA.

Cuna kak XxapakTepucTuka B3aumozeictsus ten. Cuia ynpyroctd M 3akoH I'yka. M3mepeHue cuisl C
MIOMOILBIO JUHAMOMETpA. SIBJIEHHE TATOTEeHUs U cuiia TshkecTH. Chila TSKeCTH Ha IpYrux IiaHerax. Bec
tena. HeBecomocTs. CroxeHHe cuil, HallpaBJIEHHBIX 110 OAHOM npsAMoil. PaBHozelcTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IpUpoie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tefa.

N3mepenune ckopocTy NpSIMOIMHENHOTO ABHXKEHUS.

Habmtoienue siBjeHUs] UHEPIIUH.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUU Tedl.

CpaBHeHME MaccC 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOH.

Jlaﬁopamopnbte paodomul u onvimol.

1. Omnpenenenue CKOPOCTH PAaBHOMEPHOI'O JBHUKEHUS (IIapUKa B JKUIKOCTH, MOJEIIN 3JIEKTPUUECKOTO
aBTOMOOWJIS U TakK Jajee).

2. OmpeneneHune cpeaHe CKOPOCTH CKOJIBKEHUs OpYCKa MM IapHKa M0 HAKJIOHHOW TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJOTO TENA.

4.  OnbITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD PACTsDKCHHS (IeopMaIuu) MPy>KUHBI OT TMPHIOKEHHOM
CUJIBL.

5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHMSI CKOJIbBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, ;KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS rasa
oT o0béma, TemmepaTypsl. llepemaua naBineHHs TBEPABIMU TeIaMH, >KHIKOCTSIMU M Ta3aMHu. 3aKOH
[Tackans. [ITHeBMaTH4eckue MalIMHbI. 3aBUCUMOCTD JIaBJICHUS KUAKOCTU OT ITyOUHBI. ['upocTaTnueckuii
napazgokc. Coobuiaromuecs cocyabl. ['uapaBarueckue MeXaHU3Mbl.

Atmocdepa 3emnu u atmochepHoe napineHue. [IpuunHbl CylecTBOBaHUS BO3AYIIHON 000710YKH 3eMIIH.
Oneir Toppuuermnmu. M3mepenune atMocepHOro MaBIECHUSA. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u13MepeHus aTMOC(PEPHOTO J1aBICHUS.

JleiicTBHE KUAKOCTH U Taza Ha MOTPYXEHHOE B HHUX Teslo. BrlTankuBaromas (apXxuMeaoBa) cuia. 3aKoH
Apxumena. [IimaBanue ten. BozayxoniaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPH.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmmarommuecst CoCy/bl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCHMOCTh BHITATKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U IMIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue ninaBaHus TeN: MJIaBaHUE WIKM MOTPY>KEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIEHHUS IIJIOTHOCTEN
Tesa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh YacTH Tela.

2. OmpeneneHue BHITAIKUBAIONIECH CHIIBL, IEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KHUJIKOCTD.

3. TlpoBepka HE3aBHCHMOCTH BBITAJKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJO B JKUIKOCTH, OT MACCHI
Tena.

4. OnspITbl, JEMOHCTPHUPYIOUINE 3aBUCHUMOCTh BBITAJKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH Ha TeNo B
KHUJIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTh YACTH TEJA U OT MIIOTHOCTU KHUAKOCTH.
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5.  KonctpynpoBaHue apeoMeTpa Uil KOHCTPYHPOBAHUE JIOJKU U ONpeAeTIeHUE €€ Ipy30I0AbEMHOCTH.
Pazgen S. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phIyar, 0J0K, HAaKJIOHHas MIockocTh. [IpaBuio paBHoBecus poiyara. [Ipumenenue
MpaBujia paBHOBECHs phluara K OJOKy. «3osoroe mpaBuiio» MexaHuku. KIIJ[ mpocThix MexaHW3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. Kunetnueckass M mnoTeHuManpHas »Heprus. [lpeBpaiieHue ogHOro BHAA
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPAaHEHHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepsl NpPOCTBHIX MEXAHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

1. Omnpenenenue pabOTHl CUJIBI TPEHHS] NPU PABHOMEPHOM JBM)KEHHUU Tela IO TOPU30HTAIBHOMN
IIOBEPXHOCTH.

2. VccnepoBaHue ycIoOBHI paBHOBECHS phluara.

3. Usmepenne KIIJ] HaKIOHHOH MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKOMN SHEPTUU.

8 KJIACC

Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOpUM CTPOEHHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ. OmbIThI, MOJATBEPKAAIOLUIME OCHOBHBIE MOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSHUH BeiecTBa. Kpucraninndeckue u amopdHBbIe Tea.
OObsicHEeHHE CBOWCTB Ta30B, JXKMIKOCTEH M TBEPIABIX TEN HA OCHOBE TIIOJIOKEHUH MOJICKYIISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KaIWUISIPHBIC ABJICHUS. TEeIJI0BOE€ paCIIMPEHHUE U CKaTHUE.
Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YaCTUL. BHYTpEeHHsS 3HEprus.
CriocoObl W3MEHEHUs BHYTPEHHEW OHEpruM: TeIulonepenada W coBepuieHue paboTel. Buusr
TEIUIONEPEeIauu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonnuecTtBo TemnoTsl. YnenbHas TEMIOEMKOCTh BellecTBA. TemnooOMeH M TEIIOBOE paBHOBECHE.
VYpaBHenue TeruioBoro Oamanca. [lnaBneHue W OTBepAEBAaHUE KPHUCTAUIMYECKUX BEIIECTB. Y ENbHAS
TerioTa 1aBieHus. [lapooOpasoBanue u konzaeHcarus. Vcnapenwe. Kumenue. YnaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Tpunumns! padotel TernoBbix aAsurarenei KI1/] rernnosoro asurarens. TemnoBsle ABUTaTeNH U 3alIUTa
OKpY>Karollen Cpeibl.

3aKOH COXpaHEHUS U MTPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nupdysumn.

HalGmronenue siBneHnii cMauYuBaHUsI M KANTWJUISIPHBIX SIBJICHU.

HabmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.

Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CHUJTIAMH.

0. CpaBHeHHE TEIUTOEMKOCTEH PA3IMYHBIX BEIIECTB.

1. HaGmronenve KumeHusl.

12. HaGnropeHue moCTOSHCTBA TEMIIEPATyphl IPH IJIABICHUU.

13. Mogenu TeIIoBbIX IBUTATEIIEH.

Jlabopamopuvie padbomol u onvimel.

RBO©ooNo RN E



OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

OMnBITHI 110 BBIPAIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OmnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEIN.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3AYyXa OT €ro 00béMa M HarpeBaHUs WM
OXJIQXKICHHUS.

6. IIpoBepka TrHumoTe3sl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA YXHIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphl.

7. HabmoneHue n3MeHeHHs BHYTPEHHEW SHEPT UM TeJla B Pe3yJIbTaTe TeIUIoNnepeaayn 1 padOThl BHEIIHUX
CHIL.

8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA MPU CMEUIMBAHUN XOJIOHOW U TOPSYEH BOJIBI.

9. Onpenenenue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TMpH TEMJIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. Ompenenenue yaenbHOI TEMIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiecca UCIapeHusl.

12. OmnpepneneHue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

13. OmnpeneneHue yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.

Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Dnektpuzanys Tei. J[Ba poia s5eKTpuuecKuX 3apsaaoB. B3anmoenicTBre 3apsokeHHbIX Tedl. 3akoH Kynona
(3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX TET OT BEIMYMHBI 3apsiIOB M PACCTOSIHUS MEXKIY
TEJIaMu ).

Onekrpuueckoe nose. Hanpspk€HHOCTD aekTprudeckoro nojis. [IlpuHuun cynepno3uinuu 3JeKTpUuYecKux
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekrpuyeckux 3apsaoB. OJIEMEHTapHbIA 3jiekTpuueckuid 3apan. CrpoeHuwe aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPpUYECKU TOK. YCJIOBHS CYHIECTBOBAHUS 3JEKTPUUYECKOrO TOKA. MICTOUHMKM MOCTOSHHOIO TOKA.
JleicTBHSI DTIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DJICKTPUUECKUN TOK B )KHUJIKOCTSIX
U rasax.

Onexrpuueckas nenb. Cuina Toka. DeKTpudeckoe HanpspkeHne. COnpoTUBIIEHUE IPOBOIHUKA. Y I€TIBHOE
conpoTuBiieHHEe BemecTBa. 3akoH Owma s ywactka nenu. IlocnenoBaTenbHOe W HapauieIbHOE
COEJMHEHHE NTPOBOJHUKOB.

Pabota u MOLTHOCTB A5eKTpruYecKoro Toka. 3akoH Jlxoyns—JIenna. DnekTpudyeckue 1enu U NoTpeduTenu
3JIEKTpUUECKON FHepruu B ObITy. KopoTkoe 3ambIkaHue.

[ToctossHHBIE MarHuTHl. B3auMojelcTBuE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe moJje
3eMiIM U €ro 3HaueHue i KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1oJie IEKTPUYECKOTO TOKa.
[IpumMeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JleHCTBME MarHMTHOrO IMOJII Ha IPOBOJAHUK C TOKOM.
ONEeKTPOABUTaTENb MOCTOSIHHOTO TOKA. VICII0/Ib30BaHNeE AIIEKTPOIBUraTeNIEl B TEXHUUECKUX YCTPONCTBAaX
1 Ha TPaHCHOPTE.

Oneitel @apanes. SBrneHue 37eKTpoMarHUTHOM uHAyKuuu. IlpaBuno JleHuna. 3nektporenepatop.
CriocoObl TOMy4YeHUsT DSICKTPUUYECKON HIHEPTruu. DJIEKTPOCTAHIIMKM Ha BO300HOBISIEMBIX HMCTOYHUKAX
JHEPIrUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.

YCTpOoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHMKY M TUANEKTPUKH.

MonenpoBaHu€e CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

W cTouHNKH TOCTOSIHHOTO TOKA.

JIeMcTBHSI 2JEKTPUUECKOTO TOKA.

10 DNEeKTPUUYECKHIN TOK B JKUJIKOCTH.

11. Ta30BBIif pa3psa.

arLONOE
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12. V3mepeHune CHIIBI TOKAa aMIIEPMETPOM.

13. M3mepeHune >IeKTPUUYECKOTO HAMIPSKEHUS BOJTBTMETPOM.

14. PeocraT u Mara3uH COpOTUBICHUH.

15. B3aumopelicTBrE NOCTOSIHHBIX MAarHUTOB.

16. MopaenupoBaHie HEBO3MOKHOCTH Pa3/I€ICHHUS MOITIOCOB MarHUTA.

17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmsiT Dpcrena.

19. MarauTHoe noje Toka. IeKTPOMarHur.

20. JleficTBME MarHUTHOTO MOJISI HA TPOBOJHHUK C TOKOM.

21. DnexTpoABUTaTeNb MOCTOSHHOIO TOKA.

22. VccnenoBaHue sSIBIECHUS 3JIEKTPOMArHUTHON WHIYKIIHU.

23. Omnbrter @apanest.

24. 3aBHCHMOCTb HalpaBJICHUS! HHAYKIMOHHOTO TOKA OT YCIIOBHH €ro BOSHUKHOBEHHUS.

25. DnexTporeHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopmuvie pabomol u onvimol.

OnbIThI 10 HAOTIOECHHUIO STIEKTPU3AIUH T€T HHAYKIIMEH U IPH COIPUKOCHOBEHUH.

HccnenoBanue neiicTBUS SIEKTPUIECKOTO OIS HA IIPOBOAHUKH U TUDIICKTPUKH.

COopka u mpoBepKa padOoThI STEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

W3mepenue u peryaInpoBaHne CHITBI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA, WAYIETO Yepe3 PEe3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U
HaMpPsDKEHUS Ha PEe3UCTOpE.

7.  OnbITHl, JEMOHCTPHPYIOIIUE 3aBUCHMOCTH JJIEKTPHYECKOTO COMPOTUBICHUS MPOBOJHHKA OT €ro
JUIMHBI, IJIOLIA/IA MTOTIEPEYHOr0 CEUCHUS U MaTepuana.

8. IIpoBepka mpaBuiia CJIOXKEHHS HANPSHKCHUH TIPH MTOCIIET0BATEILHOM COSTMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia ISl CHIbI TOKA IIPU MapauIeIbHOM COETMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI AAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOLUTHOCTH 3JIEKTPUUECKOIO TOKA, BBIJEIIIEMOI Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUS Ha HE.

13. Omnpenenenne KIIJ] narpeBarems.

14. VccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. M3yuyeHWe MarHUTHOTO TMOJISI TOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHCHUH U Pa3/ICTICHHH.

16. MccnenoBanue A€WCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmubITHI, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI B3aMMOJCHCTBHSI KATYIIIKA C TOKOM M MarHUTa OT
CHJIBI TOKA U HaTpaBIEeHHUS TOKA B KAaTYIIIKE.

18. HM3yueHnwue neiicTBUS MArHUTHOTO TTOJISI HA POBOIHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue padoThl JIEKTPOIBUTATEIS.

20. Usmepenne KII/] anexkTpoaBUraTenIbHON YCTAHOBKH.

21. OmpITBI MO HUCCIEIOBAHHUIO SIBICHUS JIIEKTPOMArHUTHOW WHAYKIIMH: HCCIEIOBAaHUE HW3MEHEHUH
3HA4YCHUs ¥ HANPaBJICHUS MHIYKIIHOHHOTO TOKA.

Sk~ wd PR

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCT MEXAHUYECKOIO
JNBW>KEHUA. PaBHOMepHOE NpsIMOIMHEWHOE ABWKEHHE. HepaBHOMEpHOE NPSMOJIUHENHOE IBUKECHHE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMotnHeiHOe BrkeHrne. CBoOoHOE manenne. OnbITel [anwes.
PaBHOMepHOE NBIKEHUE IO OKpY)HOCTH. [lepros n yactora obparienus. JInneitHast ¥ yrioBasi CKOPOCTH.
[leHTpOCTpEMUTENTBHOE YCKOPEHHE.

IIepBbiit 3akoH HeroTtona. Bropon 3akoH Herorona. Tperuii 3akoH Herorona. Ilpunnun cyneprnosunuu
CHIL.



Cuna ynpyrocrtu. 3akoH I'yka. Cuiia TpeHus: Ciila TPEHUS CKOJIbKEHMSI, CUJ1a TPEHUS MIOKOS, IPYrHe BUIBI
TPEHHUSL.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHUE CBOOOJIHOrO najeHus. [[BuKeHHE IUIaHEeT
Bokpyr CouHua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U neperpysku.

PaBHOBecue maTepuanbHOU TOYKU. AOCOTIOTHO TBEPAOE TeNN0. PaBHOBECHE TBEPIOTO TEIIA C 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cuibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenne ummynbca. MMmynbc cuiibl. 3aKOH COXpaHEHHsS HMMITylbca. PeakTuBHOE
IBUKCHHUE.

Mexanunueckasi paboTa 1 MOIIHOCTb. PaboTa CHIT TSDKECTH, YIIPYTOCTH, TpeHusl. CBsI3b SHEPTUH U PAOOTHI.
IToTreHumanpHas dHEprus Teia, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHnmanbHas sHEprus cKaTou
npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOW S3HEPTUU. 3aKOH COXPAHEHHSI MEXAaHUYECKOU
SHEPIruMu.

Jemoncmpayuu.

1. HaGnropeHue MeXaHMYECKOTO ABMKEHMSI T€JIa OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.

2. CpaBHeHHME NyTEH W TPACKTOPUI ABWKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO Pa3HBIX Tel
oTCY€Ta.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABMKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBH)KEHUS.

5. Habmonenue nBIKEHHS Tella IO OKPYKHOCTH.

6. HaOmoneHue MexaHWYECKHMX SIBJICHUH, MPOMCXOIAIIMX B cucteMme oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl Teja U ACUCTBYIOLIEH Ha HETrO CUIIBI.

8. Habmonenne paBeHCTBa CHIT ITPH B3aUMOJICHCTBHU Tell.

9. U3meHeHnue Beca Tena MPU YCKOPEHHOM JBHXKEHUH.

10. Ilepemaua uMITyabca MpH B3aMMOACHCTBHH TEIL.

11. IIpeoOpa3oBaHusi S3HEPTUM MPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyJbCca IPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGnroneHue peakTUBHOTO JBUKECHHUSI.

15. CoxpaHeHre MEXaHUYECKOM dHEPTruu Ipy CBOOOAHOM Ma/IEHUN.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MPH JBMXKEHUH Tella MO/ 1eHCTBUEM NPYKUHBI.
Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHHe TpakTa Al pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBUXKEHUS IIapHKa WIIH
TEJEKKH.

2. OrmpeneneHne cpeaHed CKOPOCTH CKOJIBXKEHHMs Opycka WM JIBUKEHHUs IIApUKa IO HAaKJIOHHOM
IIJIOCKOCTH.

3. Ompenenenne ycKOpeHUs Tella P paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIB)KEHMHM 0€3 HadajbHOU
CKOPOCTH.

5. IlpoBepka rumoTesbl: €CiAM NPU PABHOYCKOPEHHOM JBMKEHMM O€3 HadajJbHOM CKOpPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YMCEJl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MHccrenoBanue 3aBHCHMOCTH CHIIBI TPEHUS CKOJBKEHHS OT CHIIBI HOPMAJIBHOTO JaBIICHHSL.

7. Omnpenenenne KOdpPHUIMEHTA TPEHUS CKOIBXEHUSI.

8. Ompenenenue KECTKOCTH MPYKUHBL.

9. Ompenenenne paboTHl CHIIBI TPEHHUS TPH PABHOMEPHOM JIBIXKEHMM TeJla MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Omnpenenenue pabOThl CUIIBI YIPYTOCTH NPH MOIBEME Ipy3a C HCIOJIb30BAaHHUEM HEMOABHKHOTO U
MOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTHH.

Pasznen 9. Mexanuyeckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUI: MepHoj, 4acToTa, aMIUIMTYJA.
Matemaruueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpalieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.



3aryxaromue koneOaHus. BreiHyxkaeHHble KonebOanusi. Pesonanc. Mexanudeckune BOnHBL CBoMCTBa
MexaHu4eckux BosH. [IpoonbHbIe U monepeyHble BOJIHBL. [|J1MHa BOJTHBI U CKOPOCTH €€ paclpoCTpaHEeHHUSL.
MexaHn4eckue BOJIHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneb6anuii Tei moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbl YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habimoienue BeIHYX/IEHHBIX KOJIe0aHUIl 1 pe30HaHca.

PacripocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

ﬂaﬁopamopnbw paodomut u onvimol.

Onpenenenre 4acToThl ¥ epuo/ia KouedaHuil MaTeMaTH4eCKOI0 MasiTHUKA.

Omnpenenenre 4acTOThl U Mepuo/ia KoueOaHuil MPyKUHHOTO MasATHHKA.

HccnenoBanue 3aBUCMMOCTH IIEpUOa KOJIEOAHNI IOJIBEUIEHHOI'O K HUTHU IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tieproa KojaeOaHUi Mpy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka HE3aBUCHMOCTH IEpUOJIa KOJIeOaHH rpy3a, MOJBELUIEHHOIO K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuojia KoueOaHUil MPYKUHHOTO MasTHUKA OT MaccChl
rpy3a " *KECTKOCTHU MPY>KUHBI.

7. V3mepeHue yckopeHUs: CBOOOJIHOTO MaIeHUS.

Pa3nes 10. D1eKTpOMarHuTHoOe 1M0J1e M JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE IoJie. DIIEKTPOMAarHUTHbIe BOJHBL. CBOMCTBa 3JeKTpoMarHUTHBIX BoyH. lllkama
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNE 3J1€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoiHOBbIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIEHOTO Tele(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JIyueBas Mmozaenb cBeta. crounuku ceta. [IpsmonuneitHoe pactipoctpanenue cBera. 3atMeHus CosHia
u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

IIpenomiienune cBeta. 3akoH mpesomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHue cBeTa. Mcnonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS B ONTUYECKUX CBETOBOAX.

Jlunza. Xon myueit B nunH3e. OnTHueckas cucreMa (oToarnmapara, MUKpOCKONA U Teneckomna. ['ma3 kak
OINTHYECKas cucTeMa. bIn30pyKocTh U JallbHO30PKOCTb.

Pasnoxxenue Genoro cBera B crektp. OnbiTel HetoToHa. CrioXeHHe CIEeKTpalibHBIX I[BETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300pakeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue cBera.

OnTHYecKui CBETOBO/I.

Xon nydeit B cobuparoreit TuH3e.

Xop Jydell B paccenBaroLIeH JIMH3E.

[Tonmy4yenue n300pa’keHUIA C TOMOIIBIO JTMH3.

[TpuHnmn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mopens rnasa.

11. PasnoxeHue 6€10T0 CBETA B CIIEKTP.

12. Tlonmy4enue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.

Jlabopamopuvie pabomol u onvimol.

1. MHccnenoBaHnue 3aBUCHMOCTH yIiia OTPa)KEHUSI CBETOBOTO JTyda OT YIiia MaJCHHUS.
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2. V3yuyeHme XapakTEepHCTUK U300paKEHUS IPEeIMETa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBHCHUMOCTH YIJla MpPEJIOMJICHHS CBETOBOTO Jiyda OT yIjla MaJeHus Ha TpaHHIIe
«BO31YX—CTEKJIO».

4. TlonyueHue n300pakeHHUH C IIOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHHSI U ONITHYECKOM CHITBI COOUPAIOIICH JTMH3BI.

6. OmnbITHI 10 Pa3NOKEHUIO OEIOT0 CBETa B CIIEKTP.

7. OmBITHI 11O BOCIIPUATHIO IIBETA MPEAMETOB MPU WX HAOIOJICHUN YepPe3 I[BETOBBIC (UITIBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Pezepdopna u mmanerapHas Mozens atoma. Mogenb aroma bopa. Mcnyckanue u moriomeHue
cBera aroMoM. KBaHThI. JIMHeUaTbIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHUEe aTOMHOTO sijpa. HykiioHHAss MOJenb
aTOMHOTO siipa. M3oronsl. PaanoaktuBHble npeBpaiienus. [lepuon nomypacnaaa aTOMHBIX sep.
SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 U MAaCCOBOI'O YMCEN. DHEPIHUs CBSI3U ATOMHBIX sJIEP.
Cas13b Macchl U dHepruu. Peakuuu cunTesa u aenenud aaep. Mcrounuku snepruu CosHIa U 3BE3.
SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN HA )KUBBIE OPTaHU3MBI.

/emoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurka HOHH3UPYIOIUX U3TYyICHUH.

Peructparnus uznydeHus npupoJHbIX MUHEPAIOB U MPOAYKTOB.

ﬂaﬁopamopnbw pabomul u onvimMol.

1. HalnropeHue CIUIONIHBIX U TMHEWYATHIX CTIIEKTPOB H3ITYUCHHUS.

2. HccnepoBaHue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI TIO TOPMO3HOMY yTH (110 hoTorpadusim).

3. MHN3mepenwue pagnoakTBHOTO OHA.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOpUTENBHO--000011AOIIIUI MOAYIIb [TPEIHA3HAYEH JUIsl CUCTEMATU3aLUU U 0000IIEHHSI TPEIMETHOTO
COJIEp>KaHUs U OMBITA JIEATEIHHOCTH, TPUOOPETEHHOTO MPU U3YUSHHUH BCETO Kypca (DU3MKH, a TaKKe IS
MIOJITOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMeHY 0 (PU3UKe JUIsl 00ydaroluxcsi, BHIOPAaBIINX 3TOT
y4eOHBIH peamer.

[Ipn M3ydyeHHun NaHHOTO MOJIYJIS PEATU3YIOTCS U CHUCTEMATH3UPYIOTCS BUABI JEATEIbHOCTH, HA OCHOBE
KOTOPBIX OOECTeunBaeTCsl MOCTIKEHUE MPEAMETHBIX M METalpeIMETHBIX IMIaHHUPYEMbIX Pe3yJIbTaTOB
oOyueHus1, popMUpPYETCs] €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBO€HHE HAYYHBIX METOJ/I0B UCCIIEOBAHUS
SBIIGHUW TPUPOJBl M TEXHHUKH, OBJAJIEHUE YMEHUSMHU OOBICHATh (DU3MUECKUE SBICHHS, MPUMEHSS
MIOJIy4YE€HHBIE 3HAHMSI, pEellIaTh 3aJjaul, B TOM YHCJIe KaYECTBEHHbIE U dKCIIEPUMEHTAIIbHBIE.
[IpyHUMNIUANBEHO JAEATENBHOCTHBIN XapakTep MJaHHOrO paszjelia pealu3yercss 3a C4€T TOro, 4YTO
oOyuaroluecs BBIITOJIHSIOT 33/1aHUs, B KOTOPBIX UM IIPEAJIaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHITH (DU3MUECKHE SBICHUS B OKPYXKAIOIIeH
MIPUPO/IE U TIOBCETHEBHOM KU3HU;

HCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEOBaHUS (U3MUECKUX SBICHU, B TOM YHCIIE ISl IPOBEPKU TUIIOTE3
Y TIOJTyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HaydyHBIE OCHOBHI HambOoJee BaXKHBIX JOCTHKCHHUN COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX UCTOYHHKOB HHEPrMM Ha OCHOBE 3aKOHA MpEBpAllleHUs U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.

oo wdE

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

W3zyuenne pu3nku Ha ypoBHE OCHOBHOTO 001IIeT0 00pa30BaHuUs HANIPABJICHO HA JOCTH)KEHUE TMIYHOCTHBIX,
METarpeIMETHBIX U MPEJMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

B pesynbTare u3yuenus QuU3MKH Ha ypOBHE OCHOBHOI'O 00IIero odpa3oBaHus y oOywarouierocs 0yayr
c(OPMHUPOBAHBI CIIETYIONIUE TNYHOCTHBIE PE3YIIbTAThI B YACTH:



1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

—  TPOSIBJICHUE UHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM (PM3MUECKON HAYKH;

—  IIEHHOCTHOE€ OTHOIICHHE K JOCTUKECHHIM POCCUMCKHUX yUEHBIX--(PU3UKOB;

2) rpaskIaAHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

—  TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXKICHUU OOIIECTBEHHO 3HAYUMBIX M ITUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHCHUEM JOCTHKCHUH (PU3UKH;

—  OCO3HaHUE BAKHOCTH MOPAJIbHO--3TUYECKHUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

—  BOCIHPUATHE ICTCTHUYECKUX KAUECTB (PU3NUCCKON HAYKH: €€ TApMOHUYHOTO IMOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT0 MO3HAHHUA:

—  OCO3HaHUE LIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIONICH KYIbTYpHI;

—  pa3BUTHE HAy4YHOU JTH0003HATEILHOCTH, HHTEPECa K UCCIIEA0BATEIHCKON IEATEIIBHOCTH;

5) popMupoBaHus KyJLTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NMOJTy M :

—  OCO3HaHUE IICHHOCTH Oe30macHoro ooOpa3za KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BaXHOCTHU MPaBHJI OE30MAaCHOTO MOBEACHUS HA TPAHCIIOPTE, HA JOPOTax, C NMEKTPUUYECKUM U TETLIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIIOBHSX;

—  UcdopmupoBaHHOCTH HaBbIKa peduieKCHH, TPU3HAHKE CBOETO MpaBa Ha OMUOKY U TAKOTO XKe MpaBa y
JIPYroro 4ejJoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

—  aKTUBHOE Y4YacThe B pEIIEHWH NPAKTHUYEeCKUX 3a7ad (B paMKax CceMbd, OOpa3oBaTEIbHOM
OpraHu3alliu, Topoja, Kpas) TEXHOJIOTHUECKOH U COLMaIbHOU HAMPaBICHHOCTH, TPEOYIOIIHUX B TOM YHUCIIe
1 QU3HYECKUX 3HAHMIA,

—  HMHTepec K NPaKTUYECKOMY U3YUEHHUIO Mpodeccuii, CBA3aHHbBIX ¢ (U3UKOM;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

—  OpHCHTalIHsS HAa NMPUMEHCHHE (PU3MYECKUX 3HAHWM IS PEHICHHS 3a7ad B O0JIACTH OKpY)KaroIleu
Cpelibl, INIAHUPOBAHUS IMOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILIEH CPebl;

—  OCO3HaHHUE TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U ITyTeH UX peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOM Cpe/bl:

—  ToTpeOHOCTh BO B3aUMOJCWCTBUU TPHU BHINOTHEHUH HCCIEAOBAHUNA M TPOEKTOB (UZUYECKOU
HaIpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

—  TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JACSITEIIbHOCTD;

—  moTpeOHOCTh B (OPMHPOBAHUM HOBBIX 3HAHHWM, B TOM 4YHCIEe (OPMYIUPOBATH HJCH, TOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSAX;

—  oco3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

—  TUIaHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

—  CTpEeMJICHHE aHAJM3UPOBATHh U BBISBIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA M SKOHOMUKH, B TOM
YHUCJIE C UCTIONB30BaHUEM (PU3UUECKUX 3HAHUM;

— OIIGHKa CBOMX JEHCTBHI C Y4ETOM BIMSHHS Ha OKPYKAIOIIYIO CpPEay, BO3MOXKHBIX TTTOOATbHBIX
MOCJIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbpTare ocBoeHHS MporpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOy4arorierocst 0yayT chopMrupoBaHbl MeTanpeAMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIINE TO3HABATEIHHBIC
yYHHUBEpCAIbHbIE y4eOHbIE JEWCTBUSA, KOMMYHHMKATHBHBIC YyHUBEpCAJIbHbIE Yy4eOHbIE IeHCTBHS,
pEryNATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS

Ba3oBble Jjoruyeckue 1eiicTBUA:



—  BBIIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBICHHA);

—  yCTaHaBIHMBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMHA, OCHOBAHUS JJIsi 000OOIICHNS 1 CPAaBHEHMUS;
—  BBIIBJISITh 32aKOHOMEPHOCTHU U IMPOTUBOPEUHS B pACCMATPUBAEMBIX (PaKTaX, MTAaHHBIX U HAOIIOICHUSX,
OTHOCSIIIHUXCS K (PU3UYECKUM SIBIICHUSIM;

—  BBIABJISITh IPUYUHHO--CJICACTBEHHbIE CBA3H IPU U3yYEHUH (PU3HUUECKUX SIBJICHUI U MTPOLIECCOB, JIeNaTh
BBIBOJIbl C MCIIOJIb30BAHUEM JICAYKTUBHBIX W MHAYKTHBHBIX YMO3aKJIFOUEHHWH, BBIABUIATh I'MIIOTE3BI O
B3aMMOCBS3SX (PU3UYECKUX BEIMYNH;

—  CaMOoCTOSITEeNILHO BBIOUpATh CIIOCOO pelieHus: yueOHoM (u3nueckoil 3a1aun (cpaBHEHUE HECKOJIBKUX
BapHAHTOB pEIICHUS, BHIOOpP Hamboiee MOAXOAAIIETO C YYETOM CaMOCTOSITETLHO BBIJICICHHBIX
KpUTEpHEB).

Ba3oBble uccienoBareibckue AeiCTBUA:

—  HCIIOJb30BATH BOIPOCHI KaK UCCIIEN0BATENbCKUN NHCTPYMEHT ITO3HAHMS;

—  TIPOBOJAMTH IO CAMOCTOSITEIHHO COCTABICHHOMY ILJIAaHY OIIBIT, HECIOKHBIN (PM3UYECKUN SKCTIEPUMEHT,
HeOoJIbIIIoe HccleoBaHne (PU3UUECKOTO SIBICHMUS;

—  OIICHHMBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAIIUIO, TIOJYYCHHYIO B XOJI¢ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;

—  caMocCTosTeNbHO (opMynHpoBaTh OO0OOIIEHHS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaAOII0/IEHUS, OIBITA, UCCIICIOBAHMS,

—  TPOTHO3MPOBATh BO3MOXKHOE JAJIbHEWIEe pa3BUTHE (PU3MUECKHX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEATNONOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

—  TPHUMEHSATH PA3IMYHBIC METOJbI, HHCTPYMEHTHI H 3alPOCHI MPHU IMOUCKE U OTOOpPEe MH(POPMAIH WU
JaHHBIX C Y4ETOM MPEATIOKEHHON YIeOHOH (PH3NUECKON 3a1auu;

—  aHAJIM3HUPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUIOB U (hopm
MIPEACTABICHUS;

—  CaMOCTOSITeNIbHO BHIOMpATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHGOPMAIIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, TuarpaMMamMu, HHOHM rpaduKoil U uX KOMOUHAIUSMH.
KoMMyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

— B X0ji€ OOCYXKJeHHs yueOHOro MaTepuaia, pe3yabTaToB JTa0OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIPOCHI MO CYIIECTBY 00CYX/1aeMOI TeMbl M BBICKA3bIBAaTh WJEH, HAIlCIEHHBIC HA PELICHHE 3aJaud U
nojepkaHue 0JaroKenaTeIbHOCTH OOILEeHuUS;

—  COIOCTABJIATH CBOM CYXKJEHUS C CYKIACHUSIMH JPYTUX YYaCTHUKOB AMANIOra, OOHAPYKUBATh pa3Inyue
U CXOJCTBO MO3UIINI;

—  BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCHhbMEHHBIX TEKCTaX;

— NyOJIMYHO TIPEACTABISATH PE3YJIbTAThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA);

— TIOHMMAaTh M UCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAMBHUAYaJIbHON pabOThl MpU pEIICHUH
KOHKPETHOU (pr3nyeckoit mpoOiems;

— T[PUHUAMATH IEJIM COBMECTHOW JE€ATEIIbHOCTH, OPraHW30BBIBATh ACHCTBUS MO €€ JTOCTHKEHHIO:
pacmpenenatb poyid, o0CYXIaTh MPOIECCHl M Pe3yNbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

—  BBIMOJHATH CBOKO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yNbTara Mo CBOEMY HAIpPaBICHUIO H
KOOPJAMHUPYS CBOU ACUCTBUS C APYTMMH YJIEHAMU KOMaH/IbI;

— OIEHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMUNA TPOAYKT IO KPHUTEPUSM, CAMOCTOSITEIBHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszauus:

—  BBIIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YY€OHBIX CUTYAIHIX, TPEOYIOUUX IS pelieHus: GU3NIeCKuX
3HAHUM;



— OpHUEHTHPOBATbCS B pA3IMYHBIX MOAXOAAX HPHUHATHS PpPEUIEHUM (MHIMBHUIYalIbHOE, IPHUHSITHE
pellIeHus B IpyMIe, IPUHITHE PELLICHUI TPYIIOoi);

—  CaMOCTOSITEIbHO COCTaBJIATh AJTOPUTM pelleHHs] GU3NYECKON 3aJaud WM IUIAHA HUCCIIEAOBAaHUS C
yu4€TOM HUMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh IpejaaracMble
BAPUAHTHI PEILCHUN;

—  JlenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

—  J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IjIaH €€ U3MEHCHHUS,;

—  OOBACHATH NPUYMHBI JOCTHMKECHUS (HEIOCTHMIKEHHUS) PE3YJIbTAaTOB IESATEIBHOCTH, /1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

—  BHOCHTH KOPPEKTHUBBHI B ICITEIHLHOCTH (B TOM YHCIIE B XOJ[ BHIIOJHEHHS (PU3UUECKOTO UCCIIEOBAHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHMBIIUXCS CHUTYallUd, YCTaHOBJICHHBIX OIIMOOK,
BO3HHUKILIUX TPYIHOCTEH;

—  OLEHHUBATh COOTBETCTBUE pe3yibTaTa LCJIU U YCIOBUAM;

—  CTaBUTH ceOs Ha MECTO JPYToro 4eJoBeKa B X0JI€ CIIopa WK JUCKYCCHU Ha HAYYHYIO TeMY, IOHUMATh
MOTHBBI, HAMEPEHMUS U JIOTUKY JIPYroro;

— [puU3HaBaTh CBOE NPaBO Ha OWMOKY IpU pelieHHH (U3MUECKUX 3a/ady WM B YTBEP)KICHHSIX Ha
Hay4yHBIE TEMBI U TAKOE YK€ MPABO APYroOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOydenus B 7 KJjacce IpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE AOJDKHBI OTpa)karhb
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHUI:

—  UCHOJB30BaTh MOHATHUS: (U3MUYECKUE U XUMHUYECKHE SBICHUS, HAOIIOJCHHE, IKCIIEPUMEHT, MOJIEINb,
TUIOTE3a, eAUHHUIIB (PU3NYECKUX BETUYHH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSTHUS BelecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOE IBIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TPaeKTOpusi, paBHOJCHCTByOIIAs cuia, nedopmanus (ymopyras, IUIacTU4eckas), HEBECOMOCTD,
COOOIIIAIOIIUECS COCY/IbI;

—  paznuuath sBieHus (auddysus, TemnoBoe ABMKEHHE YAaCTHUIl BEIIECTBA, paBHOMEPHOE JIBUYKEHUE,
HEpaBHOMEPHOE JBWKEHHE, HHEPIUS, B3aNMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOM
OCBIO BpaIllCHHUS, TIepe/ada JIaBJIeHUS TBEPIBIMU TeJIaMH, KUJIKOCTSIMH U ra3aMu, aTMOC(EpHOE JaBJICHHE,
IJIaBaHKWe TeJ, MPEBpAIlleHUs MEXaHMYeCKOH SHEepPruH) MO OMHUCAHUI0 UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JJAHHOE (PU3UIECKOE SBIICHICE,

—  pacro3HaBaTh MPOSBICHHE WU3YYEHHBIX (U3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM UHUCIE
(du3HyYecKre SIBICHUS B MPUPOJIC: MMPUMEPHI IBUKCHHS ¢ PA3IMIHBIMU CKOPOCTSMHU B J)KUBOH W HEXKHUBOUH
MpHUPOJIE, NEHCTBUE CUIIBI TPEHUS B MPHUPOJAE M TEXHUKE, BIUSHHE aTMOCHEPHOTO JAaBICHHS Ha KUBOU
OpraHm3M, IUIaBaHWUE PHIO, phIYard B TeJe YeJIOBEKa, MPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIIETISATH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UYECKHX SBICHHUIA,

—  OINMCHIBATh M3yYEHHBIC CBOKMCTBA Tel M (PU3NUYCCKHUE SIBICHUS, UCIOJB3YS (DM3MUCCKHE BEITUIHHBI
(Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHIIa
TSDKECTH, BEC Tela, CHila TPEeHHs, JAaBlieHHue (TBEPAOrO Tela, KUAKOCTH, Ta3a), BHITATKUBAIONIAS CHIIA,
MeXaHW4ecKass pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOY(PQPUIMEHT IMOJIE3HOTO ICHCTBUSA
MEXaHU3MOB, KWHETHYECKas ¥ TOTEHIMANbHAs DHEPrus), MpH ONHUCAHWU MPABWIBHO TPAKTOBATh
(U3HYECKUN CMBICT HCIOJIb3YEMBIX BEJIIMYUH, WX OOO3HAUCHUS W CIUHUIBI (PU3NUYSCKUX BEITUYHH,
HaXOJUTh (OPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (U3MUYECKYIO BEJIMYMUHY C JIPYTUMHU BEIHMUYUHAMHU, CTPOUTH
rpaduKu H3y4SCHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEITNIHH,

—  XapakTepHu30BaTh CBOWCTBA Tel, (PU3NYECKUE SBICHUS M MPOIECCHI, HCIONb3Yys MPaBUiIa CIOKEHUS
cu1 (BIOMb OJTHOM MpsiMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmesa, MpaBUiIo paBHOBECHS pblyara
(6moka), «30JI0TOE TIPaBUIIO» MEXAHWKH, 3aKOH COXPAaHECHUS MEXaHUYECKOW HYHEPTUu, MpPU 3TOM J1aBaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKECHUE;

—  OOBACHATH (PU3UUCCKHE SBICHUS, MPOIECCHl U CBOKWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CHTYAIHi
MIPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATh MPHUYNHHO--CIICJICTBEHHBIC CBS3H, CTPOHTH



o0bsicHeHUE U3 |—2 JIOTMYECKUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWMCTBA (DPU3MUYECKUX SIBJICHHUH,
(GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemarth pacu€THbIe 3a7aud B 1—2 neHCTBHA, WCHOJNB3ysd 3aKOHBI U (HOPMYIBI, CBS3BIBAIOIINE
¢u3nveckre BeIUYMHBI: HA OCHOBE aHAJIHM3a YCJIOBUS 3a7aull 3alMChIBaTh KPATKOE YCIOBHE, MOACTABIIATh
¢bu3nyeckre BeIMUUHbI B POPMYIIbI U IPOBOAUTH PACUETHI, HAXOIUTh CIIPAaBOYHbIE JAHHBIE, HEOOXOAUMBIE
IUISL pELICHNUs 331a4, OIICHUBATh PEATMCTUYHOCTD MOJTyYeHHON (PU3HUUECKON BEITMYHHBI;

—  pacno3HaBaThb NPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU NOMOILU (PU3NYECKUX METO/I0B, B OIIMCAHUU
HCCIIEZIOBAHMsI BBIJIENIATh MPOBEPSEMOE IMPEANOI0KEHHE (MMIOTe3y), Pa3indyaTh U HHTEPIPETUPOBATH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTH OIIMOKU B XO/I€ OIBITA, JIEJIaTh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

— TIPOBOAMUTH ONBITHl 0 HAOIIOACHUIO (PU3MUECKUX SBJIEHUM WM (U3MUECKUX CBOMCTB Tell:
(bopMyIMpOBaTh IPOBEPsIEMbIE IIPEANIONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJI0OAKEHHOT0 000pyJ0BaHUS,
3aIMCBIBATh XO/JI OIBITA M (POPMYITUPOBATH BBIBOJIBI;

—  BBIIOJHATH NIPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MaccChl Tella, 00bEMa, CUIIbI U TEMIIepaTyphl C
HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3alUCHIBATh MOKa3aHUS NPHOOPOB € yUYETOM
3aJJaHHOI a0COIOTHOM MOTPENTHOCTH U3MEPEHUH;

—  NPOBOAMTH MCCIIEJOBAHUE 3aBUCHUMOCTH OAHOM (PM3MYECKOM BETMUMHBI OT JPYTOi ¢ HCIOIb30BAaHUEM
HPSIMBIX U3MEPEHUl (3aBUCUMOCTH IYTH PAaBHOMEPHO JIBHXKYIIErOCs Tejla OT BPEMEHU JIBWXKEHMs Tela,
CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN T€I U HE3ABUCUMOCTH CUJIBI
TPEHMS OT IUIOLIAN CONPUKOCHOBEHMS TEJI, CUJIbI YIIPYTOCTH OT YIUIMHEHMSI IPYKUHBI, BHITAIKMBAIOLIEH
CHJIBI OT 00bEMa MOTPYKEHHOM YACTH TeJla U OT IUNIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTHU OT IUNIOTHOCTHU
TeJna, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUIl IIaBaHUs T, YCIOBUN paBHOBECHUS pbluara u
OJIOKOB), Yy4acTBOBAaTh B IJITAHUPOBAHUHM Y4€OHOTO HCCIIEOBaHHs, COOMpPATh YCTAHOBKY M BBIOJIHSTH
U3MEpEHus, CleAys IpeUIOKEHHOMY IUIaHy, (DUKCHpOBaTh pPE3yJIbTaThl IOJYYEHHOH 3aBUCUMOCTH
(GU3NYEeCKUX BEIMYMH B BHJIE NPEJIOKEHHBIX TAOMUIl U TPaHKOB, JIENaTh BBIBOJABI IO pe3yibTaTam
UCCIIEIOBAHMS;

—  TPOBOAMTH KOCBEHHBIE H3MEPEHHS (PH3UUECKUX BETHUUH (TFIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPIOTO
Telna, CWIa TPEHMsI CKOJIBXKEHHUsA, MAABJICHUE BO3/yXa, BBITAJKMBAIOIAs CWJIA, ACHCTBYIOLIAs Ha
NOTPYKEHHOE B JKUAKOCTH TeN0, KOA(P(UIMEHT MOJIE3HOTO JIEHCTBHUS NMPOCTHIX MEXAHH3MOB), CIIEAys
MPEUI0KEHHONW MHCTPYKIMHU: MTPU BBIOJHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTABHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHHE HCKOMOW BETTMYMHBI;

—  coOmroAaTh MpaBuila TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYOBaHUEM;

— yKaspIBaTh MPHUHLMIIBI JeHCTBHA NpPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMET, COOOIIAIOIINECs COCY/Ibl, 0apOMETp, pblyuar, MOABMKHBINA 1 HETOABHKHBIN OJI0K, HAKJIOHHAs
IUIOCKOCTB;

—  XapakTepHu30BaTh MPUHLUIIBI IeHCTBUS U3yYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOUCTB ¢ OOPOH Ha
UX ONMHUCaHMS (B TOM YHCIIE: MOAUIMITHUKH, YCTPOUCTBO BOJIONPOBOAA, THAPABINYECKUIA IPECC, MaHOMETP,
BBICOTOMEp, IMOPIIHEBOM HAcoOC, apeoMeTp), MCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUHN U
Heo0XoauMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TOpUBOJIUTH HpUMEPHl (HAXOAUTh HHGPOPMALMI0 O NpUMEpax) MPaKTUYECKOrO HCIOIb30BaHMS
(¢u3NyecKUX 3HAHUM B IOBCEAHEBHOM >KM3HU ISl oOecrieueHusi O€30MacHOCTH MpH OOpalleHUH ¢
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHUS 3710POBBS U COOJIOIEHUS] HOPM HKOJIOTHUECKOT O
MOBEICHUS B OKPYKAIOLIEH CPENIE;

—  OCYHIIECTBJIATH OTOOp MCTOYHUKOB HH(popMmanmu B HTepHeTe B COOTBETCTBUM C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUH W MYTEM CPAaBHEHUS Pa3IMYHBIX MCTOUYHUKOB
BBIIETISIT MH(POPMAIUIO, KOTOPAsl SBJISETCS IPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOIA;

—  HCIIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJaHUH HayYHO--TIONYJISIPHYIO JINTEPaTypy (PU3NIECKOro
COJIEpKaHus, CIIPAaBOYHbIE MAaTEPUAIIBL, pecypchl ceTu VIHTEpHET, BiIaseTh NpuéMamMi KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

— co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManun (PU3IUYECKOTO COAEpkKaHMs, B TOM YHUCIE NYOIMYHO JAeNaTh KpaTKUe COOOUIEHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBaHWM, MPU 3TOM TPaMOTHO HCHOJIb30BaTh H3yYEHHBIH
MOHSATUMHBIN anmapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPEe3eHTAIUEH;



— TIpU BBINOJHEHUH Y4eOHBIX NMPOEKTOB M HCCIECIOBAHUN pacrlpenessTh 00sf3aHHOCTH B TpyIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMU 3aJa4aMH, CICAUTH 3a BBIIOJIHCHUEM IUIAHA JEUCTBUH, AaIE€KBAaTHO
OLIEHUBAaTh COOCTBEHHBI BKJIAaJ B JIEATEIbHOCTh TIPYIIBI, BBICTPauBaTh KOMMYHMKAaTHBHOE
B3aUMOJICYICTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIIMX.

K xonmy oOyuenuss B 8 kuacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

—  HCIOJIB30BaTh IIOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TECIUIOBOE IBHIKEHUE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHHS BELIECTBA, KPUCTAIIMUECKUE U aMOp(HBIE Tella, HACBIIICHHBIH U HEHACHIIICHHBIH
map, BIAXXHOCTb BO31yXa, TEMIIEPATYpa, BHYTPEHHSsS DJHEPrus, TEIUIOBOM IBUraTellb, JIEMEHTAPHBIN
JIEKTPUYECKUN 3apsifl, IEKTPUUYECKOE 10JI€, IPOBOAHUKN U JTUDJICKTPUKH, ITOCTOSIHHBIN 3JIEKTPUYECCKUN
TOK, MarHUTHOE I10JIE;

— pasnuuaTh SBJIEHUA (TEILUIOBOE DPACHIMPEHHME M CiKaTHe, TEIUIOIepenada, TEIIOBOE PaBHOBECHUE,
CMa4yMBaHUE, KaWUIAPHBIE SBJICHMs, WCIIAPEHHUE, KOHJEHCAlUs, IUIABJICHUE, KpUCTAUIA3ALUs
(oTBepAeBaHKE), KMIIEHHUE, TeIIonepeaaya (TeIoNpOBOJHOCTb, KOHBEKIMS, N3ITyYCHUE), MIEKTPU3aLHs
TeJl, B3aUMOJCHCTBUE 3apsA0B, JEHCTBHS IIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJICHCTBHE
MarHuTOB, J€MCTBUE MAarHUTHOIO IOJs HAa NPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs MHIYKLUS) I10
OIMCAaHHUIO MX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOUINX TaHHOE (U3NIECKOe
SIBJICHUE;

—  pacmo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3WYECKHUX SBICHHHA B OKPY)KAIOIIEM MHUpE, B TOM YHCIE
¢usnvecknue SBJICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKCHHWE M KANWUISPHBIC SBJICHUS B TPUPOJE,
KpHUCTaJIbl B IpUpoe, u3inydyenue ConHIla, 3aMep3aHue BoJO0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUeE POCHI,
TyMaHa, WHes, CHera, 3JEKTPUYECKHE SBJIEHUS B aTMoc(depe, 3JIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHoOE 1oJjie 3eMiu, Ipei( MoirocoB, pojib MArHUTHOIO MOJIS [UIs )KU3HU Ha 3eMile, ITOJIIPHOE CUSIHUE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 33/]auy B Y4€OHYIO, BBIICIATH CYIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bU3NYECKUX SIBJICHUIA;

—  ONKCHIBAaTh M3YYEHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHUS, UCHOJB3Yysd (HU3NUECKUE BEITUUNHBI
(Temrieparypa, BHYTPEHHSIS SHEPIHsl, KOJMUECTBO TEIIOTHI, yelIbHas TEIIIOEMKOCTh BEILIECTBA, YAE/IbHAs
TEIUIOTa IUJIaBJICHUS, YAEJIbHas TeIuloTa MapooOpa3oBaHUs, yielbHas TeljJoTa CropaHus TOIUIMBA,
KO3(Q(ULUEHT TM0JIE3HOr0 JIeHCTBUS TEIJIOBOW MaIllMHBI, OTHOCHTEIbHAs BIIAXKHOCTh BO3/yXa,
JJIIEKTPUYECKUN 3apsifl, CUJIa TOKA, DJICKTPUYECKOE HANPSKEHHUE, CONPOTUBIIEHNE IIPOBOJHUKA, YACIBHOE
COIPOTHBIIEHUE BELIECTBAa, padOTa M MOILIHOCTH 3JEKTPUYECKOr0 TOKa), IPHU ONHUCAHUU MPaBUIBHO
TPaKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3YEMbIX BETUUNH, 0003HAUCHHSI M €TUHUIIBI (PU3NUECKUX BEINYHH,
HaXOJUTh (POPMYJIbl, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMH BEIMYMHAMM, CTPOUTH
rpaduKu U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTHYNH;

—  XapakTepHu30BaTh CBOICTBA TeJ, GU3NUECKHUE SIBICHUS U TPOLIECCHI, UCTIONb3YsI OCHOBHBIE MOJIOXKEHHS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA, NPUHLMUII CYNEPIO3ULMU Tojied (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsija, 3akoH OMa 11 ydacTka 1emnu, 3akoH Jxoyns—Jlenna,
3aKOH COXpaHEHMsI PHEpPTUH, IPHU 3TOM JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3allMChIBaTh €ro
MaTeMaTU4YeCKOEe BBIPAKCHUE;

— OOBACHATH (U3MUECKHE TMpoIecChl M CBOICTBA TEJlI, B TOM YHCIE M B KOHTEKCTE CUTYyalMi
[IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH I[PUYUHHO-CICACTBEHHBIE CBA3H, CTPOUTH
o0BsicHEHHE U3 1—2 JNOTrMYecKUX IIaroB ¢ Onopoil Ha 1-2 WM3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHU,
($U3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

— pewaTrh pacu€THbIE 3aMadd B 2—3 JEMCTBHs, HCHOJIB3Ys 3aKOHBI U (OPMYIIBI, CBS3bIBAIOIIHE
¢bu3nyueckrue BeMMYMHBI: HA OCHOBE aHajJM3a YCIIOBHUS 33Jayd 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH
HE/I0CTATOK JaHHBIX JUIs peIlieHHs 3a7a4M, BBIOMpPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIIs €€ pelIeHus,
MIPOBOANTH Pacy€Tbl M CPAaBHHUBATh IOJYyYEHHOE 3HaueHue (U3MUECKON BEIMYMHBI C HM3BECTHBIMH
JaHHBIMU;

—  pacro3HaBaTh IpoOJEeMBbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIN (GU3NYECKUX METO/I0B, HUCIONb3YS
ONMCAHUE WCCIEN0BAHMS, BBIIEIATh MPOBEPSEMOE MPEATION0KEHUE, OLIEHUBATh MPABUIBHOCTD MOPsIKa
IIPOBEACHUS UCCIIEI0BAHNUS, 1€]1aTh BEIBOJBI;



— TPOBOAMUTH ONBITHI MO HAOIIOACHUIO (HU3UYECKUX SBICHUA WIM (PU3UUYECKUX CBOWUCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCThH TaBJICHUS BO3AyXa OT €ro o0bEMa, TemIeparypbl, CKOPOCTH
Ipolecca OCThIBAHUS M HArpeBaHUS IPU M3JIyYEHHMM OT LBeTa H3JIydarouleld (Iorjaouarolei)
IIOBEPXHOCTU, CKOPOCTh HMCHApEHUs BOJbl OT TEMIEpPATyphbl KHUAKOCTU M IUIOLWAAU €€ MOBEPXHOCTH,
JIEKTPU3alLMA TeJl U B3aUMOJICHCTBHE JEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBHE OCTOSIHHBIX MarHUTOB,
BHU3YyaJIM3alysl MarHUTHBIX I0JIEH MOCTOSIHHBIX MarHUTOB, JEMCTBHMSI MATHUTHOIO I10JII HA IPOBOJHUK C
TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOABHUraTelNsl MOCTOSHHOIO TOKA): (OPMYJIHNPOBATh
poBEpseMbIE IPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 IPEJIOKEHHOTO 000PYAOBaHUs, OMICHIBATD X0/
OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

—  BBINOJHATH IPSIMbIE MU3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AYXa, CHJIbI TOKa,
HaNpsOKEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX NMPHOOPOB U JATYUKOB (PU3UUECKUX BEITUYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHONW a0COJIFOTHON OTPEIIHOCTH;

—  TPOBOAMTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BETMUMHBI OT JPYTOH C UCIOIB30BAHUEM
IPSIMBIX U3MEPEHUN (3aBUCHMOCTb COIIPOTHBIIEHHS IIPOBOJHUKA OT €r0 JUIMHBI, IJIOLIAJN [TONEPEYHOro
CEUCHMsI U YAEIbHOIO COIIPOTHBIICHHS BELECTBA IIPOBOJHMKA, CHJIbI TOKA, UAYLIETO Yepe3 NPOBOIHUK, OT
HaNpsDKEHUs Ha IPOBOAHMKE, MCCIEJOBAHUE IOCIEIOBATENBHOIO U MAapauIENbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAHOBKY U BBINOJHATH HU3MEPEHMs, CIEays
MPEUIOKEHHOMY TIaHy, (PUKCHPOBATh PE3YNIbTATHI TOJyYCHHON 3aBUCUMOCTH B BUJIE Ta0IHII U TPaUKOB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

— TPOBOAWTH KOCBEHHBIC H3MEpEHHs (PU3NYECKUX BeNU4MH (yIelnbHas TEIIOEMKOCTh BEUIECTBa,
COIIPOTHBIIEHUE IPOBOJHUKA, padOTa M MOIIHOCTb 3JEKTPUYECKOrO0 TOKA): IJIAHUPOBATh H3MEPEHUS,
coOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIe1ysl IPEAI0KEHHONM HHCTPYKLIMHU, U BBIYUCIIATh 3HAUEHUE
BEJIMYMHBI;

—  co0mroAaTh NpaBuila TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHUEM;

—  XapakTepu30BaTh IPUHLUIIBI IEHCTBUS U3yUEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha
UX omnucaHus (B TOM YHUCJIE: CHCT€Ma OTOILIEHHUS JOMOB, FMTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJIETMETP, CYETUMK DJIEKTPUYECKOM SHEPruM, 3IEKTPOOCBETUTENIbHBIE MPUOOpPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHl (IPUMEPBI), SJIEKTPUUYECKHE MPEIOXPAHUTENHU, JIEKTPOMArHuT, 3JIEKTPOABUIaTENb
MOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAaHUS O CBOMCTBAX (PM3NYECKUX SBJICHUN U HEOOXOAUMBIE (pU3HUECKHe
3aKOHOMEPHOCTH;

—  pacmo3HaBaTb NPOCTbIe TEXHUYECKUE YCTPOMCTBA M H3MEPHUTENbHBIE NPUOOPHI MO CXEMaM u
CXEMaTU4YHBIM PHUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETpP, [IBUTATEIb
BHYTPEHHEIO CrOpaHHs, OJJIEKTPOCKOIl, pEOCTaT), COCTAaBJIATb CXEMbl JJIEKTPUYECKUX MLened c
MOCTIEeIOBATENbHBIM U MapajyIeIbHBIM COEJMHEHHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbIE O0O3HAaYEHUs
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— TNPUBOJUTH MNpHUMEPHl (HAXOAUTHh HH(GOPMAIMIO O NpHUMEpax) MPAKTHUYECKOIO HCIOIb30BAHUS
¢u3nveckux 3HAHUH B IMOBCEJHEBHOM >XKM3HU JUId oOecrieyeHHs O€30MacHOCTH MpH OOpalleHHUU C
pruOOpaMy U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 37J0POBbs U COOJIIOIEHUS] HOPM 3KOJIOTHYECKOTO
MIOBEJICHHS B OKPYKaIOLIEH Cpene;

—  OCYILIECTBIATH NOUCK HHPOpMAIMHN (PU3NYECKOTO cojiepkaHus B VIHTepHETe, Ha OCHOBE UMEIOLIUXCS
3HAHUU W MyTEM CPaBHEHMS TOMOJHUTENbHBIX UCTOYHUKOB BBIIEISATh HHPOPMAIUIO, KOTOpas SBISETCS
MIPOTHUBOPEYNBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

—  UCHOJB30BaTh MPU BBHINOJIHEHUN YU€OHBIX 3aJJaHUN HAyYHO--MIOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO
coJiep>KaHusl, CIPaBOYHbIE MaTepUalIbl, pecypchl ceTu HTepHeT, BiajeTh npuéMamMi KOHCIIEKTHPOBAHUS
TeKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3/aaBaTh COOCTBEHHbIE NMHUCHMEHHBIE U KpaTKHUE YCTHbIE cOOOIIeHHs, 0000mas nHpopMaluoo U3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOTO COAEPIKAHUSI, B TOM YHCIIE IMYOJINYHO MPEJCTaBISATh PE3YIbTaTh
IIPOEKTHON WJIM HCCIIEJOBATEIbCKON JEATEIBHOCTH, NPU 3TOM I'PAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIN
MOHATUMHBIN anmapar Kypca pU3UKH, COTPOBOXKAATH BBICTYIUICHUE MTPEe3eHTAIUEH;

— TpH BHINOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEAOBAHUM (PU3MUYECKMX IPOLIECCOB pPACHPEIENsATh
0053aHHOCTH B IpYIIE B COOTBETCTBHM C MOCTaBJICHHBIMU 33J[auyaMH, CIECIUTH 32 BBHIIOJHEHHUEM IJIaHa
NENCTBUIM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKJIA/A B AESITEIbHOCTb T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHIL.



K koHy oOyueHuss B 9 Kiacce IpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE AOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

—  HCIOJB30BaTh IMOHATHS: CUCTEMa OTCYETa, MaTEpHajbHas TOYKA, TPACKTOPHSA, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBMXEeHMs, nepopmanus (ynpyras, IUIacTHUYEcKas), TPEHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSDKECTH, aOCONIOTHO TBEPAOE TEJNO, LEHTP THKECTH
TBEPJIOrO Teja, PaBHOBECHE, MEXaHMUYECKHE KOJeOaHUs U BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb,
CIIEKTPBI UCITYCKaHUsI U TOTJIOEHMS], allb(a-, 6eTa- 1 raMMa-u31y4eHus, U30TOIIbl, iAepHAst SHEPreTHKA,;
—  pa3nuyaTh SABJIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE IaJ€HUE TeJ, PAaBHOMEPHOE JBM)KEHUE I10 OKPY)KHOCTH,
B3aUMOJICHCTBHE TEJ, pEaKTUBHOE JBI)KEHUE, KOJeOaTeIbHOE IBMKEHUE (3aTYXAIOLNe U BbIHYKCHHbIE
Kosie0aHus1), pPe30HAHC, BOJHOBOE JBWKCHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE pPacHpoCTpaHEHHE,
OTPa)KEHHE U IPEJIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jiokKeHHe OEIoro cBeTa B
CIHEKTp M CIIO)KCHHME CIEKTPAJIBHBIX LBETOB, AMCIIEPCHS CBETA, E€CTECTBEHHAs pPaJUuOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHENHYATOr0 CIIEKTPa U3JIyYeHHs) [0 OMUCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

—  pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3UUECKUX SBICHUH B OKpYXarolleM MUpe (B TOM 4HCIe
¢usnyeckue SBICHMS B NPUPOZE: NPWIMBBI M OTIMBBI, JBHXKEHHE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHMBHOE [IBM)KCHHME JKHMBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHMBOTHBIMH, 3EMIIETPSICEHUE,
celicMMYeCKHEe BOJIHBI, IIyHaMM, 3XO, L[B€Ta TeJ, ONTHYECKHUE SBJIEHHUS B IpPHUpOJE, OHOJIIOTHYEcKoe
JeCTBUE BUJIUMOTO, YJIbTPa(rOJIETOBOIO U PEHTT€HOBCKOIO U3JIy4YE€HUH, €CTECTBEHHBIN paliOaKTUBHBIN
($oH, KOCMHUYECKHE JTy4YH, PaJUOAKTUBHOE U3TYyUCHHUE IPUPOJHBIX MUHEPAIOB, IEHCTBHE PaliOAKTUBHBIX
U3JIy4YEHUH Ha OpraHU3M YEJIOBEKA), IPU ITOM MEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4EOHYIO, BBIACIATh
CYIIECTBEHHbIE CBOICTBA (MpU3HAKU) (PU3MUECKUX SIBICHUM;

—  ONKCHIBAaTh M3YYEHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHUS, UCHOJIB3Yys (U3NUECKUE BEITUUNHBI
(cpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla [IPU HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHUE, TEpEMEILIEHUE, yTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOIO MaJIeHHs], BEC
Tena, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHH4ecKast padoTa U MOIIHOCTb, TOTEHI[MAJIbHAS SHEPT U Tea,
MOAHATOIO HaJ IOBEPXHOCTBIO 3€MIIM, MOTECHLHUAIbHAs JHEPrUs CKATOM IIPYKHUHBI, KUHETHYECKas
SHEprus, MOoJHasi MeXaHu4ecKasi HEpPIUsl, IEPUO/] U 4acTOTa KoJeOaHU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa
Y BBICOTA TOHA, CKOPOCTb CBETA, I0KA3aTeJb MPEJIOMIICHHS CPEibl), IPU ONMMCAHUU MTPABUIIBHO TPAKTOBATh
(bu3nYeCKnil CMBICI UCIOJB3YEMBIX BEJIMUMH, 0003HAYEHUSI U €IUHUIBI (PU3NYECKUX BEJIIMYNH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIME JaHHYI (DU3MUYECKYIO BEJIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

—  XapakTepHu30BaTh CBOMCTBa Tel, (pU3MUECKUE SBJICHUS U NPOLECCHI, UCIONb3YS 3aKOH COXPaHEHUs
OHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHHS, NPUHLHUIL CYNEPIO3ULUU CWJI, IPUHLMUI OTHOCUTEIBHOCTU
lNasmmnes, 3akoHbl HproTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHMSI U IPEJIOMIIEHUS CBETA,
3aKOHBI COXPaHEHU 3aps10BOI0 U MACCOBOI'0 YUCEI IIPU ALAEPHBIX PEAKLUAX, IPU TOM JaBaTh CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alKMChIBaTh €70 MaTEMaTHUYECKOE BbIPAXKEHHUE;

—  0O0BACHATH (PU3UUECKUE NPOIECChl M CBOMCTBAa Tel, B TOM YHWCIE€ U B KOHTEKCTE CHTyalul
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh NPUYMHHO--CICACTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHUX IIAaroB C OMOpPOi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3WYECKUX SIBICHUM,
(bU3MIEeCKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

— pewaTh pacu€THbIE 3a7aud (ONMUpAIOIIMECs HAa CHUCTEMY U3 2—3 ypaBHEHHUM), UCIOJIB3YS 3aKOHBI U
bopMmyIbl, cBA3bIBaIONIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBMS 3aJaud 3alHCHIBATh
KpaTKO€ yCJIOBHE, BBISBIISITh HEJOCTAIOIIME WM U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIBL,
HEOO0XOAUMBIE Ul PEelIeHHs, TIPOBOANUTH PACUETHI U OLICHUBATH PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYEHUS
(hU3UYIECKON BEITMYHHBL,

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPBbIE MOXKHO PELINTh MPU MOMOILIH (PU3NYECKUX METOJOB, HCIIONb3Ys
ONMCAHUE UCCIEAOBAHMS, BBIACIATH IIPOBEPSEMOE MPEAIIONI0KEHUE, OLICHUBATh NIPABUIBHOCTD IOPSAAKA
MIPOBEJICHUS MCCIIEA0BAHNUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3yJIbTAaThl HAOIIOIEHNUHN U OIBITOB;



—  TPOBOAMTH OIBITHI IO HAOTIOACHHUIO (PU3MYCCKUX SBICHUHN WU (U3NUECKUX CBOMCTB Tel (M3y4eHHE
BTOPOTo 3aKoHa HbI0TOHA, 3aKOHA COXpAaHEHUS SHEPTHH, 3aBUCUMOCTb IepHOoJIa KoJeOaHUi PYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M JKECTKOCTU MPYKUHBI U HE3aBUCHMOCTh OT aMIUTUTYIbI MaJbIX KOJeOaHuUH,
NPSIMOJIMHEIHOE PacIpOCTPaHEHHE CBETa, Pa3lIoOKEHUE OEJOro CBeTa B CIEKTpP, M3yYCHUE CBOMCTB
n300pakeH!s B INIOCKOM 3€pKajie ¥ CBOMCTB M300pakeHHsI IpeMeTa B coOMparoleii 1uH3e, Ha0moaenne
CIUIOIIHBIX U JITHEWYATBIX CIICKTPOB M3JIYYCHHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
HaOopa 000pyOBaHMs, OIIMCHIBATh XOJ OIBITA U €0 PE3yJIbTaThl, POPMYIHPOBATH BEIBOJIBI;

— TOpPOBOAMTH TNPH HEOOXOJMMOCTH CEPHUI0 NPSMBIX HM3MEPCHUH, OIpeAessis CpelHee 3HAuCHUE
u3MepseMoil BennuuHbl ((poKycHOE paccTosHHE cOOMparomieil JIMH3bI), 00OCHOBBIBATh BHIOOp criocoba
U3MEPEHHS (M3MEPUTEIHHOTO MPUOOopa);

— TPOBOAMTH HCCICIOBAaHHE 3aBHCUMOCTEH (U3MYECKUX BEIMYMH C KCIOJIb30BAHHEM IPSIMBIX
U3MEpEHHH (3aBUCMMOCTD IIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHHH 0€3 Ha4albHOW CKOPOCTH,
neprozaa KojaeOaHnii MaTeMaTHIeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCIMOCTH yTJIa OTPayKCHHUS CBETA OT
yIiia MajeHusl U yria MpesioMICHUs] OT yrja NaJieHHs): IUIaHUPOBaTh MCCICOBAaHKHE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTATHl MOTYIEHHOHN 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUIC
Ta0IMIl ¥ TpadUKOB, eNaTh BHIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS;

—  TPOBOAMTH KOCBEHHBIE M3MEPEHUS (U3MUSCKUX BEIUYUH (CPEIHSSA CKOPOCTh U YCKOPEHUE Tella TPH
PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKHHBI, KO3 UIEHT
TPEHUsI CKOJIbKCHUS, MEXaHUUeCKast paboTa U MOIIHOCTh, YaCTOTa U IEPHOJ KOJIeOaHU I MaTeMaTHIECKOTrO
Y IPYKHHHOTO MasiTHUKOB, ONTUYECKas CHJIa COOMpPAIOLIeH JTMH3bI, paJIlOaKTHBHBINA (DOH): TUIAHUPOBATH
U3MEpEHHUsI, COOMPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH H3MEPEHUSI, CICAYSI IPEUI0KCHHOM
MHCTPYKIIMY, BBIYMCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIE PE3yJIbTAaThl C Y4ETOM
3aJ]aHHOM MOTPEIIHOCTH U3MEPCHHIA;

—  co0moaaTh npaBuiIa TEXHUKH 0€30IIacHOCTH TP padoTe ¢ 1TabopaTOpHBIM 000pyJ0BAaHHEM;

—  pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUCHHBIX (PU3NYECKUX MOJENEH: MaTepHaIbHasi TOUKa, AOCOIIOTHO
TBEPJOE TEJI0, TOUYCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JINH3A, TUIAHETapHAs MOJECIb aTOMa, HYKJIIOHHAs
MOJIeTIb aTOMHOT'O SIIpa;

—  XapaKTepu30BaTh MPHUHIKIIBI ICHCTBUS U3YYCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPO Ha
UX OIUCAHUS (B TOM YHCIIE: CIIHIOMETP, TATIYMKH MOJ0KEHUSI, PACCTOSIHUS M YCKOPEHHsI, pPaKkeTa, 3X0JIOT,
OYKH, TIEPHCKOII, (oToarmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOII, TO3UMETP, Kamepa Buibcona),
UCIIOJIB3YS 3HAHHS O CBOMCTBaX (DU3UYECKUX SIBIICHUN M HEOOXOAUMBIC (PU3MIECKUE 3aKOHOMEPHOCTH;

—  HUCTIONIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU N3YYCHHBIX TEXHUYECKUX YCTPOHCTB, H3MEPHTEIBHBIX
npuOOPOB M TEXHOJOTHYECKHX IMPOIECCOB NPH PEIICHHH Y4eOHO--TIPAaKTHUSCKUX 3ajad, ONTHYECKUE
CXEMBI JIJIsl TOCTPOEHUSI N300pakeHUH B IJIOCKOM 3€pKajie U coOuparoIen JIHH3E;

— TOpPUBOIUTH NpPUMEPH (HAXOMUTh HWHPOPMAIMIO O MpHUMepax) MNPAaKTUYECKOTO HCIIOIb30BAHUS
(¢u3MUeCKUX 3HAHWK B TOBCEIHEBHON XHM3HM JUId oOecnedeHus: O€30MacHOCTH IpH OOpalleHuu ¢
npuOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHESHUS 3/I0POBBS U COOITIOICHHSI HOPM SKOJIOTHYECKOTO
TIOBE/ICHUS B OKPYXKAIOIIEH Cpele;

—  OCYIIECTBJIATh TOUCK HH(OpMANUU (PHU3MYECKOTO colepkaHusi B MHTepHETe, CaMOCTOSTEIBHO
GopMyTHpys TIOMCKOBBIA 3alpoc, HAXOAUTh WYTH OIPEICICHUS IOCTOBEPHOCTH TOJIYyYCHHOM
MH(OPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOJTHUTENILHBIX ICTOYHUKOB,;

—  HUCIOJIb30BaTh NP BBIMOJIHEHUH YUSOHBIX 3aJaHUH HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY PHU3HUSCKOTO
COZIepIKaHMUs1, CIIPABOYHBIC MaTEpHAIIbl, PECYPChl ceTH MHTEepHET, BIaeTh MPHUEMaMU KOHCTIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHGOPMALIUU U3 OJTHOI 3HAKOBON CUCTEMBI B IPYTYIO;

—  co3IaBaTh COOCTBCHHBIC TMChMEHHBIC M YCTHBIE COOOIICHHUS Ha OCHOBE MH()OPMAIIUH U3 HECKOIBKUX
HUCTOYHHKOB (PM3MUYECKOTO COJCPIKAHHS, IMYyOJIMYHO TMPEJCTABIATh PE3YJIbTaThl MPOCKTHOW HIIH
UCCIIEI0BATENBCKOM JIESITEbHOCTH, IPU 3TOM IPaMOTHO MCIIOIb30BaTh N3YYCHHBIN MIOHSITUIHBIN ammapaT
U3y4aeMoro pasaena (U3MKH U CONMPOBOXKIATh BBICTYIUICHHE MpE3eHTAIel ¢ Yy46TOM OCOOCHHOCTEH
ay/IMTOPUU CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne | HaumeHoBaHue KoanuyecTBO 4acoB DJIeKTPOHHbIE
n/m | pa3iejoB U TeM Bceero Kontpoubn | [Ipaktuuec | (unpposbie)
NMpOrpamMmbl bie padoThl | KUe o0pa3oBaTejibHbIE
padoThI pecypchl
Pasznen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 | ®usuka - HayKa O 2 bubmmoreka [IOK
IPHUPOJIE https://m.edsoo.ru/7f416194
1.2 | ®usnueckue 2 1 bu6nuoreka [IOK
BEJIMYHHBI https://m.edso0.ru/7f416194
1.3 | EcTecTBeHHOHAYYHBII 2 1 bubmuorexa [JOK
METO]T TO3HAHMS https://m.edso0.ru/7f416194
Wroro no pazneny 6 \
Pa3nes 2. [leppoHayajibHbIe CBEICHUS] O CTPOEHHH BellleCTBa
2.1 | CtpoeHue BemecTBa 1 bu6nuoreka [IOK
https://m.eds00.ru/7f416194
2.2 | JIBmxeHHe u 2 1 bubmuorexa [JOK
B3aUMO/ICHCTBHE https://m.edso0.ru/7f416194
YaCTHUII BEIICCTBA
2.3 | ArperatHbie 2 bubnmnorexka HOK
COCTOSIHUS BELIECTBA https://m.edsoo.ru/7f416194
Wroro no pazneny 5 \
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 | Mexannueckoe 3 bu6nunoreka [IOK
JIBIDKEHE https://m.edsoo0.ru/7f416194
3.2 | Unepuus, macca, 4 1 bu6nuoreka [IOK
IJIOTHOCTH https://m.edso00.ru/7f416194
3.3 | Cuna. Bugsl cun 14 1 2 bu6nuoreka [IOK
https://m.eds00.ru/7f416194
Hroro no pazneny 21 ‘
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 | laBnenwue. [lepenaua 3 bubmmoreka [JOK
JaBJICHUS TBEPABIMU https://m.edsoo.ru/7f416194
TeJaMU, YKUIKOCTIMU
Y Ta3aMu
4.2 | laBiieHue XKHIKOCTH 5 bubmuorexa [JOK
https://m.edso00.ru/7f416194
4.3 | Atmochepnoe 6 bubmmoreka [IOK
aBIIEHUE https://m.edsoo.ru/7f416194
4.4 | JlelicTBHE KUIKOCTH 7 1 3 bubnuotexa [JOK
Y Ta3a Ha https://m.edsoo.ru/7f416194
MOTPYXEHHOE B HUX
TEJI0
Hroro no pazgeny 21 \
Pa3nes 5. PaGoTra 1 MOIIHOCTBH. JHEpPIrus
5.1 | Pabora 1 MOIIHOCTH 3 1 bubnuotexa [JOK

https://m.edsoo.ru/7f416194
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5.2 | IIpocThie MEXaHU3MBI 5} 1 bubmmoreka [JOK
https://m.eds00.ru/7f416194
5.3 | Mexanuueckas 4 1 1 bubmuorexa [JOK
SHEPIHs https://m.edsoo.ru/7f416194
Uroro no pazgeny 12 |
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I1O
I[TPOI'PAMME
8 KIIACC
KosunuyecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
(uudpossbie)
pa3zie/ioB H TeM Beero Konrpoasn IIpakruuec 06pA30BATEIBHBIE
NMpOorpamMmsbl ble padoThl | KHe padoThl pecypebi
Pa3nea 1. TeruioBble siBJ1eHUS
Crpoenue u 7 bubnnoreka [JOK
CBOIiCTBa BelecTBa https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Temnoseie mpouecce! 21 . > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
DIIEeKTpUUYECKHE
oq  3apABL 3apsKeHHbIE 7 1 bubnnoreka [JOK
" Tenma W ux https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocTostHHBIN 20 1 7 bubmuoreka [JOK
" DIIEKTPHUYECKHIT TOK https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
2.3 MarauTHbIC SIBJIICHHS 6 1 1.5 https://m.edsi.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
" MHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
YACOBIIO 68 3 14.5
[TPOI'PAMME
9 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
pa3jiejioB U TeM Konrtpoasn IlIpakTnuec (1ppopsre)
NporpamMMbI Bcero ble padoTbl  KHe padoThl obpasosatenLHble
pecypchl

Paszngen 1. Mexanuuyeckue iBJICHUA
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MexaHudeckoe

bu6mmorekxa [IOK

1.1 1OBH)XEHHE U CIIOCOOBI 10 https://m.edsoo.ru/7f41ada
€ro OonucaHus 6
bubmuorexa [JOK
1.2 BzaumogueiicTBuE Ten 20 1 https://m.edsoo.ru/7f41ada
6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHCHHMS 10 https://m.edsoo.ru/7f41ada
6
Hroro mo pazneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHBI
MexaHnndeckue bubmorexa LIOK
2.1 7 https://m.edsoo.ru/7f41a4a
KoJIeOaHUs 6
Mexann4deckue bubmorexa LIOK
2.2 8 1 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6
Uroro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoOE N0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI

DIIEeKTPOMarHuTHOE Bubmorexa [IOK
31 oreH 6 https://m.edsoo.ru/7f41ada
3JICKTPOMAarHUTHBIC 6
BOJIHBI =
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHbI bubmuorexa [JOK
4.1  pacnpocTpaHEHUs 6 https://m.edsoo.ru/7f41ada
CBeTa 6
JIMH3BI 1 oNTHYECKHE bubmorexa LIOK
4.2 6 https://m.edsoo.ru/7f41ada
npuOopbI 6
Pasnoxenune 6enoro bubmorexa [IOK
3 https://m.edsoo.ru/7f41ada
CBETa B CIIEKTP 5
Hroro no paszneny 15
Pa3gen 5. KBanToBbIe ABJIEHNA
Ucnyckanue u bubnnorexa [JOK
5.1 | mornolienue ceera 4 https://m.edsoo.ru/7f41ada
aTOMOM 6
CTpoeHune aTOMHOTO bubmmorexa [TOK
5.2 6 https://m.edsoo.ru/7f41a4a
sanpa 6
but6mmorekxa [IOK
5.3 | Snepnble peakuuu 7 1 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOAYJIb
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[ToBTOpEHME N

606 bubnmoreka [JOK
6.1 ovovIeHHC 9 2 https://m.edsoo.ru/7f41a4a
coJiep’KaHus Kypca 5
¢du3uku 3a 7-9 xnacc -
Uroro no pazgeny
OBILEE KOJIMYECTBO
YACOB I1O 102 27

I[TPOTPAMME
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