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MOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke HAa ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MIOJIOKEHHUH U TpeOOBaHMU K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, npeacraBieHHbx B @PI'OC OO0, a takxke ¢ yu€toMm ¢enepaabHOl pabodel mporpamMmmbl
BocniuTanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 10 (pU3HMKe HampaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHu3alHi0 U3ydeHHs (U3UKH Ha JIEATEIBHOCTHON OcHOBe. B
nporpamMme 1o (pu3UKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peaiu3anui TpeOoBaHUi
OI'OC OO0 K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIlpeIMETHBIM pe3ysibTaTaM OOyueHHs, a TakkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHbIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0OpazoBaHwUsl.

[IporpaMma mo ¢u3MKe ycTaHaBIMBAeT pacHpeesieHne y4yeOHOro marepuayia Mo TrojaaM
oOyueHus (o Kjaccam), ImpejyiaraeT IpUMEpPHYIO0 MOCIEI0BaTENbHOCTh N3YUYEHHUSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHsI IPEJAMETHOTO COJEPKAHUS U yU€Te BO3PACTHBIX 0COOEHHOCTEN 00yUYaronInXcs.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ IENbI0 OKa3aHUS METOJAMYECKOMN MOMOIIU YYUTENO B
co3gaHuu pabouel mporpaMMBbl 1o y4eOHOMY MPEIMETY.

Ou3nka SBISETCA CHUCTEMOOOPA3YIONIMM Ui €CTEeCTBEHHOHAayYHBIX Y4YEOHBIX IpPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMuel U pu3nUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IPeJOCTaBsAeT Haubosee sicCHble 00pa3libl MPUMEHEHHsI HAYYHOTO METoJia TIO3HaHUs, TO €CTh
crioco6a MoyryuyeHus: J0CTOBEPHBIX 3HAHUH O MHpE.

Onna u3 TIaBHBIX 3371a4 (GU3HYECKOTO 00pa30BaHMs B CTPYKType 00IIero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroImuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE HpEANoOJaracT OBJIAJCHHE  CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

v/ HAy4HO OOBACHSTH SBICHHS;

v/ OILIEHMBATh U IOHUMATH OCOOCHHOCTH HAYIHOTO MCCIIEIOBAHMS;

v/ HHTEPIPETHPOBATH JAHHBIC M MCIIOJIb30BaTh HAYYHbIE JOKA3ATEIbCTBA ISl TIOTyICHHUSI BHIBOJIOB.
enmn wu3yyenus ¢Qu3MKM Ha ypPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs OIPEAEICHbI B

Konnenuuu npenoxaBanus ydyeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®epepauuu, peayn3ylOIMX  OCHOBHbIE  00Ie00pa3oBaTeibHbIE  [POIPaMMBI,
yTBepkI€HHON pemienuem Kosuternn MunucreperBa mnpocenienusi Poccuiickoit  Denepanuu
(mpotokoun ot 3 nexkadpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3NKH:

v’ mpuobpeTeHre WHTEpeca W CTPEMIICHHS OOYYAIONIMXCS K HAYyYHOMY H3YYCHHUIO MPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

v/ pa3BUTHE TPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (GOPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

v' (popMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTara U3yYeHHUss OCHOB CTPOCHHS MaTepHu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

v’ (opMupOBaHHE MpPEACTABICHHNA O POJNU (U3NKU IS Pa3BUTHS IPYTHX €CTECTBCHHBIX HayK,
TEeXHUKHU U TEXHOJIOTUH;

v/ pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oymyiieil MpoheccHOHANbHON IesSTENLHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YYEHHUIO B 3TOM HAIIPaBIICHUH.
JlocTibkeHre 3THX IieNieil mporpaMMsl 1o (u3MKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus

o0ecreunBaeTcsi pelIeHneM CIeIylonnX 3a1ay:



v’ npuoOpeTeHre 3HAHWN O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUIX;

v IproOpeTeHHe YMEHHMH OINUCHIBATH M OOBACHATH (DU3UUECKUE SBICHUS C MCIOJIB30BAHHEM
MMOJIyYCHHBIX 3HAHU;

v OCBOEHHE METOJOB PELIEHUS MPOCTEHINUX PACUETHBIX 3a1au C UCIOJIb30BAHUEM (M3MYECKHX
MO/JIENIEH, TBOPUYECKUX U TPAKTHKOOPUEHTUPOBAHHBIX 3314,

v/ pasBUTHE YMEHUIM HAOMIONATh MPUPOAHBIE SBJICHUS M BBIIOJIHATH ONBITHI, JIA0OPATOPHBIE
pabOThI U FKCIIEPUMEHTAIBLHBIC UCCIICIOBAHUS C UCTIONH30BAHUEM U3MEPHUTEIBHBIX PUOOPOB;

v’ ocBoeHue NpUEMOB paboThl ¢ HH(GOpPMaIKEN (PU3NUECKOTO COAEPIKAHMS, BKIIOYas HMHPOPMAIIHIO
0 COBPEMCHHBIX JOCTHKEHUIX (DU3HUKH, aHATN3 U KPUTUICCKOE OIICHUBaHUE HH(DOpMAIIHH;

v’ 3HaKOMCTBO €O c(epamMu Npo(PecCHOHATBHON NEATENLHOCTH, CBA3AHHBIMUA C (DU3UKOHN, M
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BbI ypoBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs
otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 waca B Helent0), B 8 kiacce — 68 yacoB (2 gaca B
Heneno), B 9 kitacce — 102 vaca (3 gaca B Henenio).

[Ipennaraempiii B mporpamMMe mo (u3MKe IepeueHb JIabopaTOpPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIN XapaKTep, YIUTENb JIeNaeT BEIOOp MPOBEICHUS JTAO0PAaTOPHBIX pabOT U OTIBITOB C
yu€TOM HMHIUBUAYATbHBIX OCOOEHHOCTEH OOYyJaromIMXcs, CIHCKAa OJKCIIEPUMEHTAIBHBIX 3aJlaHUH,

npeajaracMbiX B paMKaxX OCHOBHOTO I'OCyaAapCTBEHHOT'O 3K3aME€Ha I10 (1)I/ISI/IKC.

[Ipunoxxennem k PabGodeil mporpamme sBIsSeTCS KaJleHJapHO-TEMAaTHUYECKOE IJIaHUPOBAHHE,
cocTaBjeHHOe B cooTBeTcTBUU ¢ Kanenmapasim yueOHbiM rpadukom MBOY «lllkoma Ne 24» na 2025
— 2026 yueOnsbiii ron u Paciucannem yaeOnbix 3ausatuii ([Ipunoxenue).

Pabovas mporpamma mo ¢usuke paspaboTraHa c yueroM pabouell mporpaMMbl BOCIUTAaHUS (MOIYJb
«I1IKOTBHBIN YPOK»):

N /o

JaTa npoBenenust

Moaysb BOCHIUTATENbHOI MPOrpaMMbl

«IkoabHBIi YPOK» (3alJIAHUPOBAHHbIE MEPONPUSITHSA)

CeHts0pb

[IpoBenenue weponpusTHid B paMkKax mpoekta «PocToB-ropon
OyIyIIEeTo) .

-Co3anue MaTeMaTH4ecKoro cupaBoyHuka «Ham ropomy.
-TBopueckoe 3ananue «lIpoueHTb B MOEH cEMbe»

- 55 ner Ha3ax BHEpBBIC B HCTOPUU OCBOEHHSI KOCMHYECKOT0 IMPOCTPAHCTBA
COBETCKOHM KocMuYeckod craHmmend «JIyHa-16» Ha 3eMiro ObUT JTOCTaBJICH
nyHHBIHA TPYyHT (1970)

OxTs6pb

[IpoBenenue MeponpusAthii B pamkax Inpoekra «PocrtoB-ropon
OyIyIiero»

4 oxTs0ps 68 1T co qHS 3amycKa MepBOro HCKYCCTBEHHOTO CIYTHHKA
3emin

50 ner mHasam akagmemuky A. Jl. CaxapoBy mnpucyxneHa HoOeneBckas
ripemust mupa (1975)

Hos6ps

[IpoBenenue MeponpusAthii B pamkax Impoekra «PoctoB-ropon
OyIyIIero»

- 55 ner Ha3zan BHOepBble B ucTOpuM Ha JIyHy [OCTaBlIEH COBETCKH
camoxoHbIH anmmapat «JIynoxoxa-I1» (1970)

- Conpgarckuil TpeyroiabHUK. TpEyroJibHUKA B OKpPYXKalOUIEM Hac
MHUpE.




Hexabpb

IIpoBenenue wmepompusaTuii B paMkKax Ipoekra «PocToB-ropon

OyIyIIero:
- 24 nexabps 205 nen anrn. @usuky /1. JIxoymo

SIuBapp IIpoBenenue wmepompusTuii B paMkax Ipoekra «Pocros-ropon
OyayIero» B COOTBETCTBUH C KaJICHIAPEM 3KOJIOTHU:
- pelIeHHEe PKOJIOTUYECKUX 3aj]a4
190 neT co BpeMeHH CO3JaHHs OTEYECTBEHHOTO 1apoBO3a.
-Du3uka B npodeccusix.

deBpainb [IpoBenenue weponpusaTHd B paMKax Ipoekra «PocToB-ropon
OyIyIIEeTo.
8 dbeBpanst Jlens poccuiickoil HayKu
205 net co aHs ocHoBaHUs [leTepOyprckoro yHuBepcureTa
15 derpansa 460 net utanbsiackoMy yaenomy I, Tanunetro
115 ner co BpemeHu ocHoBaHusi KpbIMckol acTpo-pusnueckoin
naboparopuu
19 ¢eBpans 550 ner H. Konepauky

Mapt [IpoBenenne wepomnpusTHii B paMkax Ipoekra «PocToB-ropon
OyIyIeroy
9.mapta 90 net co qua poxaeHus l0.["arapuna
14 mapra 145 netA. DiHIITENHY.
16 Mmapra 165 ner co AHS PpOXIEHUS PpOCCUHCKOro (puszmka
A.C.TlonoBa(u3o006pen paauo)
14 mapra nens poxzaeHus yucia [In
20 mapTa AeHb acTpOJIOTUH
23maprta aeHb poxaeHus Jlamiaca (dhpaHiry3ckuii MaTeMaTHK

Arnpenb [IpoBenenne MepomnpusATHii B pamkax Tmpoekta «PocTtoB-ropon
OyIyIIero»
7 anpenst J€Hb POKIACHUS METpa
12 ampens - BcemupHblii J€Hb aBUAIMM W KOCMOHABTUKH
(MexxayHnapoqHblii IeHb M0JIeTa YeJI0BeKa B KOCMOC)
22 anpenst — MexxayHapoaHbIi JeHb 3eMIn
26 ampens - [leHb mamsATH MOTUOMIMX B pPaJHallMOHHBIX aBapUAX U
karactpodax (eHb  y4acCTHUKOB  JHUKBUIAIMH  IOCIEICTBUI
paAualMOHHBIX aBapuil M KaTtacTpod); MexayHapoAHbI JIeHb
naMsITH O YepHOOBUILCKOM KaTacTpode

Mait IlpoBenenne weponpusTaii B paMkax Ipoekta «PocToB-ropon

OyIyIIeroy .
4 mas nenb poxaeHus I1.YeObimena

-Co3nanue npe3eHTanuii «30J10TO€ CEYEHUE

15 mas 165 nert co nus poxaenus ¢paniysckoro ¢usuka I1. Kiopu
13 u.na gens poxkaenus T. FOnra

19 urons 400 ner bnes Ilackans
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COILEPKAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupone. fBieHus npuponpl. Pu3NUECKUE SBICHHS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMWYMHBL. M3Mmepenwe (u3Mueckux BenuuMH. DHU3MUECKHE TPUOOPEHI.
[TorpemHoCTh M3MEpEeHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3y4darOT NpUPOIy. EcTecTBEHHOHAYYHBIH METOX
MO3HaHUA: HaOJIOZEHHE, MOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJBUKEHUE THIOTE3, IKCIHEPHUMEHT II0
MPOBEPKE THUIMOTE3, OOBACHEHHE HaOmogaemMoro siBiaeHus. Onucanue QGU3NYECKUX SBICHUU C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Ouznyeckne NPUOOPHI W TpoIeaypa MPsSMBIX H3MEPEHHH aHaJOTOBBIM W HU(POBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbl JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
WN3mepenue Temmeparyppl Mpu TMOMOIIM KHJAKOCTHOTO TEpMOMETpa M  JaTyuKa
TEMIIepaTyphbl.
6. IlpoBenenuwe wuccienoBaHMUs 10 TMPOBEPKE THUMOTE3bl: MJAJbHOCTH TMOJETA IIApUKa,
MYIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIlIe, YeM OOJIbIIIE BHICOTA MyCKa.

Pasznen 2. [lepBoHayaibHbIe CBEIEHUSA 0 CTPOEHUH BellleCTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHME BEIIECTBA.

JIBrxeHne dactuil BemectBa. CBSA3b CKOPOCTH JBWXKEHHSA 4YacTHL] C TEMIEpaTypou.
bpoynoBckoe nBuxenue, auddysus. BsaumoneiictBue wacTuil BellecTBa: HPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPIBIX (KPUCTALITMYECKUX )
Ten. B3auMocBs3b MeXIy CBONCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M HUX
aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmionenue 6pOyHOBCKOTO ABMKEHUS.

2. HabGmonenue nuddysuu.

3. HaOmronenue sBIeHUN, OOBSICHSIOMUXCS MNPUTHKEHHEM WIM OTTAJKUBAHUEM YacCTHIL

BEIlIECTBA.

Jlabopamopnuwie pabomul u onvimel.

1. Onenka quaMerpa aToMa METOI0M PsI0B (C UCTIONIb30BaHUEM (hoToTpadmuii).

2. OnsIThI 110 HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO ASHCTBHS CHUJI MOJIEKYISPHOTO NMPUTSKEHHUSL.

Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl.

Mexannueckoe IBMKeHHE. PaBHOMepHOEe M HepaBHOMepHOe nBwkeHue. Ckopocts. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBW)KEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUS.

SIBnenune nHepuuMM. 3aKOH MHEPLMU. B3aumoaeicTBUE TeN Kak MPUYMHA W3MEHEHUs CKOPOCTH
IOBYOKEHMs Tenl. Macca kak Mepa uMHEpTHOCTH Tena. IlmoTHocTs BemiecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B elMHHIIe 00BbEMA BEIIeCTBa.

Cuna kak xapakrepucTHka B3aumojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue

agrwNpE



CHJIbI C IOMOIIBIO JUHAMOMCECTPA. SIBIeHHE TATOTCHHUS M cmiia TsokecTdu. CHila TSDKECTU Ha ApYyrux

mwaHerax. Bec Tena. Hesecomocts. CroxeHHe CHJI, HANpaBJIEHHBIX 10 OJHOM MpPSAMOH.
PaBHogelicTByronas cwi. Cuna tpenus. TpeHue cKoJabXKeHHUs U TpeHHE MoKos. TpeHue B MpUpojie u
TEXHHUKE.

Jemoncmpayuu.

1. HaGmoneHne MeXaHUYEeCKOTO JIBHYKEHUS Tela.

2. HW3mepeHne CKOPOCTH MPSMOIMHEHHOTO IBHKCHHUSI.

3. HaOmoneHue sSBICHUS HHEPIHH.

4. HaOmoneHue U3MEHEHHUS] CKOPOCTU IIPU B3aUMOJEHCTBUM TEl.

5. CpaBHeHHE MacC IO B3aUMOJICHCTBHUIO TEJL.

6. CnosxeHue CUJI, HAIPaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1.

2.

w

5.

OmnpeneneHre CKOPOCTH DPABHOMEPHOIO JBW)KEHUS (IIapuKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

Omnpenenenne cpeaHe CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IO HaKIOHHOM
IJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPIOTO TeENa.

OmBITEL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsDKeHHS (nedopMarnui) TPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

OnepIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, sKMIKOCTEH M ra3oB.

JaBnenne. CrnocoObl yYMEHBIICHUS] W YBEIMYCHHS naBieHus. [laBmeHue raza. 3aBHCHMOCTH
NMaBJeHUs raza or o0bEMa, Temmeparypsl. Ilepemaua naBieHUs TBEPABIMU TEJIAMH, JKUIKOCTIMH H
razamu. 3akoH [lackans. [ITHeBMaTHueckue ManiuHbl. 3aBUCUMOCTD JTaBJICHUS KUIKOCTH OT TJTyOUHBI.
IMuapocraTuyeckuii mapagokc. CooOmiaroniuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

AtMmocdepa 3emun 1 arMocdepHoe naBiaeHue. [IpuanHbI CyIiecTBOBaHUS BO3IYITHON 000710YKH
3emmu. OmbiT Toppuuennmu. M3mepeHue arMochepHOTO aBieHHUSA. 3aBHUCHUMOCTH aTMOC(hepHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1ist u3Mepenus atMoc(hepHOTO JaBICHUSI.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPY)KEHHOE B HUX TeJl0. BrITamkuBaromias (apxuMe10Ba) cuia.
3akoH Apxumena. [InaBanue Ten. BozmyxomnaBanue.

Jemoncmpayuu.

ogarwnE

~

3aBUCHUMOCTbD JAaBJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBineHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecs COCypl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teia M IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUKOCTH.

VYcenoBue 1iaBaHus TeN: IJIaBaHUE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHHUS
IUIOTHOCTEU TeJIa U JKUJIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

2.

HccnegoBanue 3aBUCMMOCTH Beca Te€jda B BOJE OT 00BEMa HOprméHHOﬁ B XXUJKOCTb 4aCTHU
TCIa.

OnpeneneHHe BBITAIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJKOCTh.
HpOBepKa HE3aBUCUMOCTH BBITAJIKHBAIOIICH CHIJIBI, IleﬁCTBYIOH_[eﬁ Ha TCJIO B XXKHUAKOCTHU, OT
MacCcChI TCJ1a.

OHLITLI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTDb BBITAJIKMBAIOIIEH CHIJIBI, ,Z[CﬁCTByIOH.ICﬁ Ha TCJIO B
KHUAKOCTH, OT 00BEMa HOI‘py)KéHHOfI B XXUJAKOCTBb 4aCTH TCJIa U OT IIJIOTHOCTH KHUAKOCTH.



5. KonctpynpoBaHue apeomeTpa WJIM KOHCTPYMPOBAHHE JIOJKM U OIpelelieHue €
I'PYy30II0JbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBHiiO paBHOBECHs phlyara.
[Ipumenenne mpaBmuiia paBHOBECHs pblyara K OJ0Ky. «3oo0Toe mpaBmio» mexanukd. KIIJ] mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprust. Kunernueckas u noreHuuansHas sHeprus. [Ipespaiienue oqHoro suaa
MEXaHUYECKOM 3HEPIruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenuie paboOThI CHIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJla [0 TOPU30HTAIbHON

ITIOBEPXHOCTH.

2. HccrnenoBanue ycloBHiA paBHOBECHSI pblyara.

3. Usmepenne KIIJI HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3znea 6. TensioBblie siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KHHETHYECKONW TEOpPHH CTPOCHHUS BemecTBa. Macca u
pasMEPLBI aTOMOB n MOJICKYIL. OHBITBI, MOATBCPKAAOIINEC OCHOBHBIC IIOJIOKCHUA
MOJIEKYJISIPHOKHUHETUYECKOU TEOpHUH.

Mogenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammueckue u
amopdubie Tena. OObsICHEHHWE CBOMCTB Ta3oB, JKUIKOCTEH M TBEPIBIX TEN HAa OCHOBE TOJIOKCHHM
MOJIEKYJISIpHO-KHHETHYeCcKOl Teopun. CMauMBaHue M KamWJUISIpHbIE siBJIeHUs. TemnoBoe pacuupenue
U CKaTHe.

Temneparypa. CBsi3b TeMHEPaTyphl CO CKOPOCTHIO TEIJIOBOTO JBW)XEHHUS YacTULl. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHs] BHYTPEHHEH SHEpruu: TeIulonepenadya u coBepiieHue padoTel. Bujiel
TeIUIoNepe1ayn: TeIIONPOBOIHOCTh, KOHBEKIINS, H3TyYCHHUE.

KonnuectBo TemnoTel. VYienbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerjoBoro OamaHca. IlmaBneHue M OTBepAeBaHHME KPUCTAIMYECKUX
BEIIECTB. YenbHas TerwioTa riaBieHus. [lapoobpasoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYaenpHas Teruiota mnapooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEpPHOro
JABJICHHUS.

BrnaxHocTh Bo3yXa.

DHeprus TOIUIMBA. Y IeIbHAs TENJI0Ta CrOPAHUSL.

[Tpunnuner padoTs! TeraoBbix asuratenei KIIJ[ rermoBoro auratens. TeniaoBble ABUTaTeNH U
3aIUTa OKPYKaIoLIEH cpebl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Habmronenue nuddysumn.

Habmtonenue sBiIeHU cMadyBaHUS M KAMWJUTSIPHBIX SIBJICHHM.

Habnroenue TemnoBoro paciumpeHus Tel.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU TN OXJIAXKICHUU.
[IpaBuna n3smepeHus TeMrneparypsl.

Buas! Tennonepenauu.

No ok owdE



8. OxJaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue mpu coBepIICHHH PAOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHeHHUE TETIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGnroieHre KUTeHusl.

12. HaGnroieHre moCTOSTHCTBA TEMITEpaTypPhl TIPH TIIaBJICHUH.

13. Mopenu TEIUIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnbIThI 10 BhIpAIIMBAaHUIO KPUCTAIOB IOBAPEHHOM COJIM MM caxapa.

OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUKOCTEH U TBEPBIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0béMa U HarpeBaHUs
WM OXJIQXKICHUS.

gk wnE

6. ITlpoBepka THIOTE3Bl JIMHCHHOW 3aBUCUMOCTH JIUTMHBI  CTOJOMKA JKUIKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TEMIIEpaTyphbl.

7. HaOnroneHue n3MeHEeHUsI BHYTPEHHEH SHEPTUU Teja B pe3ylbTare Terionepenadn u padoTsl
BHEIIIHUX CHUJL.

8. MHccrenoBanue siBIIeHHs TEIUIOOOMEHA TIPU CMEIIMBAHUH XOJIOJHON M TOPSIYEi BOJIBL.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW NPH TEIUIOOOMEHE C HarpeThiM
METaJNTNYECKUM IMIIMHAPOM.

10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. VccnemoBanue mpoiiecca UCHapeHHsL.

12. Onpenenenre OTHOCUTEIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yaenbHOMN TEIIOTHI TIABJICHUS JIbJA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzaiusa Tel. [[Ba poja 3leKTpuyYecKux 3apsaoB. B3anMonelcTBue 3apsiKEHHBIX TeE.
3akon Kynona (3aBUCHMOCTb CHIIBI B3aUMOJCWMCTBUS 3apsDKEHHBIX TeJd OT BEJIWYUHBI 3apsAloB U
PaCCTOSHUSI MEKIY TEJIaMH).

Onektpuueckoe mnozne. Hanpspk€HHOCTh 3nekTpudeckoro mnons. IlpuHuun cynepno3unmu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTApHbIM 3JeKTpudeckuid 3apsa. CTpoeHue atoma.
[IpoBOAHMKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiaa.

DNEeKTPUYECKUN TOK. Y CIIOBUSA CYILIECTBOBAHUS AMEKTPUUECKOTO TOKA. MICTOUHHMKM MOCTOSTHHOTO
TOKa. JIeHCTBUS 2JEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKHUI TOK B
KUJKOCTSAX U raszax.

Onektpuyeckas uenb. Cuna Toka. Dnekrpuueckoe HanpspkeHue. COnpoTUBIECHUE TPOBOIHUKA.
VnenbHoe comnpoTuBieHHE BemiecTBa. 3akoH Oma s ywyactka uenu. [locnepoBarenbHoe U
napajuieJIbHOE COeIMHEHNUE MTPOBOIHUKOB.

PaboTa u MOIIHOCTH 3J€KTpHUUecKOoro Toka. 3akoH JDxoyns—JIeHma. DnexkTpuyeckue LEnu U
MOTPEOUTENN IEKTPUUECKOl 3Heprun B ObITY. KopoTkoe 3aMbIkaHMe.

[locrositHHble MarHuThl. B3auMopeiicTBME TMOCTOSIHHBIX MarHUTOB. MarHutHoe ToJe.
MaruutHoe mose 3eMid U €ro 3HadeHue Juid ku3HU Ha 3emute. OnelT Opcrena. MarHuTHoe mnose
JIEKTPUYECKOr0 TOKA. [IpuMEeHEHHe 27eKTpOMAarHuTOB B TEXHMKE. J[eliCTBME MAarHUTHOTO MOJSA Ha
IIPOBOJHUK C TOKOM. DJIEKTPOJBUIATEIb MOCTOSIHHOTO TOKA. VMCHOJIB30BaHUE 3JIEKTPOABUraTEIEd B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHwe  dnekTpomMarHuTHOM — mHAykuuu.  IlpaBumo  Jlenma.



OnekrporeHeparop. CrnocoObl MOJIyY€HUSI  IJICKTPUUYECKON  DHEPruu.  DIEKTPOCTAHLUU
BO306HOBJI$ICMLIX HCTOYHHKAX SHCPI'UH.

Ha

Jemoncmpayuu.

1. Dnekrpuzanus Ten.

2. JIBa pojia 3NMEKTPHYSCKUX 3aPsIIOB U B3AUMOJCHCTBUC 3aPSKCHHBIX TEI.

3. YCTpoiicTBO M AEWCTBHUE AIEKTPOCKOTIA.

4. DrnexTpocTaTHYeCKas WHIYKIIHS.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3aps/I0OB.

6. TIpoBOJHHKH U JUIICKTPHKH.

7. MonenupoBaHHu€e CUIOBBIX JUHHUNA AIEKTPUUYECKOTO TOJISL.

8. VICTOYHHKH MOCTOSIHHOTO TOKA.

9. JleHcCTBUS IEKTPUIECKOTO TOKA.

10. DyIeKTPUIECKHI TOK B KHUIAKOCTH.

11. T"a30BBHIi1 pa3ps.

12. 3mepeHune CHITBI TOKa aMIIEPMETPOM.

13. N3mepeHne 3IIeKTPUIEeCKOTO HANIPSDKEHUS BOJIBTMETPOM.

14. PeocTaT 1 Mara3uH COMPOTUBIICHUH.

15. B3anmoaeicTBHE TOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3ielICHUs TOJIOCOB MarHUTa.

17. MopaenupoBaHWe MarHATHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTHOE 1MoJjie TOKa. DJIEKTPOMAarHuT.

20. Jle¥ficTBME€ MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21. DnekTpoaABUTATENh MIOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHON MHAYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTbH HAIpaBJICHUsI UHIYKIIHOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHUS.

25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

1. OmnbIThl O HAOIIOEHUIO AIIEKTPU3ALUU TEJl UHAYKLIHUEH U TPU CONMPUKOCHOBEHUHU.

2. WccnenoBaHue AeMCTBHS AIEKTPUYECKOTO MOl HA TPOBOJHUKHU U TUAIIEKTPUKU.

3. Cobopka u npoBepka pabOThI ITEKTPUUYECKOI 1IeTIH TOCTOSHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUE CUIIBI TOKA.

5. H3mepeHue u peryirpoBaHuE HAMPSKECHUSL.

6. HccnemoBaHue 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PEe3UCTOp, OT COMPOTHBICHUS
pE3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

7. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH JIEKTPUUYECKOTO COMPOTUBICHUS MPOBOTHUKA OT
€ro JJIMHBI, TUIOIIA/I TIOTIEPEUYHOTO CEUEHUS U MaTepHara.

8. IlpoBepka mpaBuia CIOXKEHHS HANpsDKEHUH TMPH TOCIEI0BATEIFHOM COCIUHEHUH IBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MPU NapaieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Onpenenennie pabOTHI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHyie MOITHOCTH DIEKTPHUUECKOTO TOKA, BBIACTSIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSOKEHUST Ha HEH.

13. Onpenenenue KIIJI narpeBatens.

14. VccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MAarHUTOB.



15. M3yueHrie MarHUTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB NIPU X OObEMHEHUH U Pa3/IeIICHUH.

16. UccnenoBanue OeiCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCHMOCTb CHJIbI B3aHUMOJECHCTBUS KATYIIKHM C TOKOM U
MarHuTa OT CHUJIbI TOKA M HalpaBJICHUS TOKA B KaTYIIKE.

18. N3yuenue AeiicTBUSI MAarHUTHOTO T0JISI HA TPOBOTHHUK C TOKOM.

19. KoHctpynpoBaHue 1 u3y4eHnue padoThI AJIEKTPOABUTATEIIS.

20. Usmepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnpITBI O HWCCIICAOBAHUIO SIBIICHHUS OSJEKTPOMATHUTHOW WMHIYKIMH: HCCIIEI0BaHUE
M3MEHEHHI 3HAaYCHHUs ¥ HAIIPaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHH.

Mexannyeckoe JaBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO  JABWXKEHHMA. PaBHOMepHOoe  mnpsMoiuHenHoe  aBukeHue.  HepaBHOMepHOeE
npsiMoJinHeHoe ABrkeHne. CpeHss 1 MTHOBEHHAs! CKOPOCTh Tejla P HEPaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mnpsMoinHeiiHoe nBmkeHne. CBoOogHOoe maneHue. OIbIThI
lanunes.

PaBHOMEpHOE NBIKEHME IO OKpYXHOCTH. [leproa u yactoTta oOpamienus. JInHeitHas 1 yriaoBas
ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

[IepBoiii 3akoH HprotoHa. Bropon 3axkoH Herotona. Tperwit 3akoH Herorona. IlpuHnmn
CYIIEPITO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIbKEHHS, CUJia TPEHHS TMOKOS,
JIpYrue BUIbI TPEHHUSL.

Cuna TsOKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEeHHE CBOOOTHOrO majneHus. JIBmkeHue
manet BOKpyr Connua. [lepBas kocMudeckas CKOpocTh. HeBECOMOCTh U meperpy3Ku.

PaBHOBecne marepuanbHOW TOukHM. AOcComOTHO TBEpAOE Teyno. PaBHOBecwe TBEpPAOTO Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MOMeHT cuibl. LIeHTp TsxkecTH.

Nmnynec Ttenma. M3menenune wumnynbca. MMmynbe cuiibl. 3aKOH COXpAaHEHUS HMITYJIbCA.
PeakTuBHOE nBMKEHUE.

Mexannyeckasi paboTa 1 MOIIHOCTb. PaboTa cui TsecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUuu
u pabotel. [loTeHnmanbHas sHeprus Tena, MOIHSATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHiumanbHas
SHEprus cxaroh npyxuHbl. KuHetnueckas sHeprus. TeopemMa O KHHETHYECKOW HSHEPrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaGmroneHue MeXaHUYEeCKOTO JBMXKEHUS TeJia OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE IyTed M TPAGKTOPUN ABMKEHUS OJTHOTO U TOTO K€ Tela OTHOCUTEILHO Pa3HBIX

TEJI OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JABHKEHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMYKECHHUS.

5. HalGnronenue nBuXKEHHS Teja MO OKPY>KHOCTH.

6. HaOnromeHne MeXaHUYECKUX SBJICHUN, MIPOUCXOSIINX B cucTeMe oTcuéra «Tenexkay npu

e€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUH OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHHS TeIa OT MacChl Teja U JEMCTBYIOIIEH Ha HETO CUITBI.

8. Habnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEN.

9. V3MmeHeHue Beca Tena MPU YCKOPEHHOM JIBHKEHHUU.

10. ITepenaya ummynbca MpU B3aUMOACHCTBUU TEJI.

11. TIpeoOpa3oBaHus SHEPTUU TP B3aUMOJICHCTBUU TEN.

12. CoxpaHeHue uMIysbca Mpu HEYIPYroM B3aUMOICHCTBHUH.

13. Coxpanenue uMmysbca npu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUH.



14. HaGnronenue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHnue MEXaHUYECKOM SHEPTUU MPH CBOOOTHOM IMAJCHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MPH JBMKEHUH TeJa MO/ ISHCTBUEM MPYKHHBI.

Jlabopamopusvie pabomot u onvimeul.

1. KoncrpyupoBaHue TpakTa A pa3roHa U JAJIBHEHIIET0 paBHOMEPHOIO JBMIKEHMS LIAapHKa
WM TEJIEXKKH.

2. OmpeneneHne CcpenHE CKOPOCTH CKOJBKEHHs Opycka WM JBIDKEHHs IIapuKa [0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne YCKOpEHHS Tella MpPH PaBHOYCKOPEHHOM JIBWKCHMH 110 HAKJIOHHOM
IIJIOCKOCTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IIYTHM OT BpPEMEHHM IIPU PABHOYCKOPEHHOM JIBHJKEHUU 0e€3
HAa4aJIbHOM CKOPOCTH.

5. IlpoBepka rumoTesbl: €ClId MPU PAaBHOYCKOPEHHOM JBM)KEHUH O€3 HaydaJlbHON CKOpOCTU

IyTU OTHOCSTCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BpEMEHU

OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMUSL.

Omnpenenenue kKodPPUIIMEHTA TPEHUST CKOTTBKEHUS.

Ornpenenenne KECTKOCTH MPYKUHBI.

Onpenenenre paboOThl CUIIbI TPEHHSI TIPU PABHOMEPHOM JBHKEHHH TeJla TI0 TOPU30HTAIBHOM

MTOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH TpU TOIBEME Tpy3a C HCIOJIB30BAaHHEM
HEMOABMYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. Vzydenne 3akOHA COXpAaHEHUS dSHEPTHH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenpHoe paBmxeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWM: TEpPHOJ, YacToTa,
aMIIuTyna. MareMaTndeckuil v Mpy>KUHHBIA MasTHUKH. [IpeBpalienue s3Hepruu npu KoJiebaTeIbHOM
JIBUKCHUH.

3aryxatomue KoJsieOaHusa. BrwiHykneHHble KoJjieOanus. Pe3onanc. MexaHWYEeCKHE BOJIHBI.
CBolicTBa MexaHWYeCKUX BOJIH. IIpomonbHbIE W momepeyHbie BOJIHBI. [[JTMHA BOJHBI U CKOPOCTH €€
pacrnpocTpaHeHus. MexaHnueckrue BOJIHbBI B TBEPJIOM Tejie, CEHCMUYECKHIE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByKk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIbI TSHKECTH U CHIIBI YIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HAaHCa.

Pacrmipoctpanenue mpoJ0abHBIX U MONIEPEYHBIX BOJIH (HA MOJIEIH).

Habmronenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHIA pEe30HAHC.

ﬂaﬁopamopnbte padomot u onvimol.

1. Ompenenenuie 4aCTOTHI U MEPHOJA KOJICOAHUI MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEPHOJIa KOJIeOaHU i MPY>KUHHOTO MasSTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IepHoa KoieOaHU MOABENIEHHOTO K HUTH Tpy3a OT JJIHHBI

HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJdeOaHU MPY>KUHHOTO MasiTHUKA OT Macchl Tpy3a.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHu Tpysa, MOABEIIEHHOTO K HUTH, OT MaccChl

rpysa.

6. OmnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TepuoJa KoieOaHUil MPYKMHHOTO MasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKOpeHUs! CBOOOHOTO MaCHHUS.

Pa3nes 10. DneKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE TMOJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

©ooNo

ogarwnE

ok



[Ikana 3MeKTpOMarHUTHBIX BOJTH. VCIoNIb30BaHME 3NIEKTPOMATHUTHBIX BOJTH JIJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.

2. BouHOBBIE CBOIICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. H3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO TesedoHa.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlydyeBast moziensb cBeta. Mctounuku cBera. [IpsMoinnHeliHoe pacipoCTpaHEHUE CBETa. 3aTMEHHUS

Comnnua u Jlynsl. Otpaxkenue cBera. [1mockoe 3epkano. 3aKoH OTpa)KeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpejgomieHUs cBera. [lonHOe BHYTpEHHEE OTpa)KEHUE CBETA.

Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.

Jlunza. Xoxa mydeit B nmn3e. OnTrdueckas cuctema ¢oTroarnmnapara, MUKPOCKONA U TEJIECKOoIa.

I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AaTbHO30PKOCTb.

Pasznoxxenune Oenmoro ceera B crnekTp. OmbiTel HeloToHa. CliokeHHME CHEKTpalbHBIX IIBETOB.

Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OrtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ ny4der B pacCEeUBalOIEH JIMH3E.

[Tonydyenune n300pakeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus ¢poroannapara, MUKpPOCKOTIA U TEJIECKOTIA.

10 Monens riaasa.

11. PasznoxeHue Oeoro CBeTa B CIICKT).

12. Tlosydaenue Genoro cBeTa MpH CJIOKEHUHU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomel u onvimel.

1. HUccnenoBanue 3aBUCHMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIyda OT Yriia MaJeHusl.

2. VI3yueHue XxapaKTepUCTHK M300paK€HUS MpeMeTa B IJIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCMMOCTH YIJla TNPENIOMJICHHS CBETOBOIO Jiydya OT yrja MaJeHus Ha

IPaHULIE «BO3IyX—CTEKIIO.

[TonydyeHue n300paskeHUI C MOMOIIIBIO COOMPAFOIIICH JTUH3HI.

Omnpenenenre (OKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.

OnBITHI MO Pa3JI0KEHUIO OEI0Tr0 CBETa B CIEKTP.

OnBITHI IO BOCIPUATHUIO [[BETA MPEAMETOB IIPHU WX HAONIOICHUH Yepe3 [IBETOBbIC (DUIIBTPHI.
Pa3z[e.11 12. KBaHTOBLIEC IBJICHHUS.

Omnswitel Pesepdopna u mnanerapHas moaens aroma. Mogenb atroma bopa. Mcmyckanue u
norjoueHre ceera aromoM. KBanTel. JInHeiuaTbie CIEKTPHI.
PamnoaktuBHOCTE. Anbda, OeTa- U ramma-m3nydeHus. CTpoeHHe aTOMHOTO sapa. HykimoHHas

Mozens atoMHoro siapa. M3orombl. PamnoaktuBHbie mpeBpamieHus. [lepuon momypacmaga aTOMHBIX

Anep.

CoNooRrwWNE

No ok

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOTO YHCEN. ODHEPrus CBSI3U
aToMHBIX siep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a W AeneHus saep. VICTOUHMKM SHepruu
Connua u 3BE37.

SAnepHas sHepretuka. JleicTBUS paiMOaKTUBHBIX U3JIyYEHUM Ha KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnexTpbl U3TY4YECHUS U MOTIOUICHUS.

2. ChexTpsl pa3IMYHBIX Ta30B.



3. CnexTp BoJIOpoOIa.

4. Habmogenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOIUX U3TYICHUH.

6. Perucrpauus u3iaydeHus IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusvie pabomot u onvimeul.

1. HaGnronenue CIJIONIHBIX U IUHEHYATHIX CIIEKTPOB U3ITy4YCHUSI.

2. UccrnepmoBanume TpPEKOB: HM3MEPEHHE OSHEPIHMM YaCTHUIBI 10 TOPMO3HOMY TyTH (IO

dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001A0IIIUI MOIYIb.

[ToBTOpPUTEIIEHO-0000MMAOIIMKA MOYJIb TPEIHA3HAYCH JUISI CHCTEMAaTHU3alUd U 000OIICHUS
MIPEIMETHOTO COJIEPYKAHHSI W OMBITA JEATEIBHOCTH, MPHOOPETEHHOTO TPU HW3YyYSHHH BCETO Kypca
¢bu3nKK, a Takke IS MOJIrOTOBKH K OCHOBHOMY TOCYAapPCTBEHHOMY OJK3aMeHY MO (U3WKe JUIs
oOyuaronuxcs, BbIOpaBIINX ATOT YUEOHBII MpeaMeT.

[Ipu M3ydeHHH TAHHOTO MOMIYJISl PEATH3YIOTCS M CUCTEMAaTH3UPYIOTCS BUIBI ACATEIBHOCTH, HA
OCHOBE KOTOPBIX OO0ECIEUMBACTCS JOCTIKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIAaHHPYEMBIX
pe3yabpTaToB 0O0yueHHs, (HOpPMHUpPYETCS €CTECTBEHHOHAyYHasi TPAaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB MCCIIEIOBAHUS SBJICHUN MTPUPOIB U TEXHUKH, OBIIA/ICHUE YMEHUSIMH OOBSCHATH (DPU3UIECKUE
SBIICHWSI, TIPUMEHSS TOJYYCHHBIC 3HAHWSA, pEIIaTh 3aJadd, B TOM YHCJIE KAueCTBEHHBIC U
AKCTIEpUMEHTAIIBHEIE.

[IpyHIHMNIMATIBEHO NEATEIBHOCTHBIA XapakTep JAaHHOTO pasjiena peain3yercs 3a CYET TOTO, YTO
oOydJaronuecst BHITIOTHSIOT 3aJaHUsI, B KOTOPBIX UM TIPEUIaraeTcs:

Ha OCHOBE MMOJIyYeHHBIX 3HAHHI PaclO3HABaTh W HAYYHO OOBSICHATH (U3UYECKUE SBICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

UCIOJb30BaTh HAy4YHbIE METOAbI MCCIEIOBAHUSA (PU3MYECKUX SBJICHUH, B TOM 4YHCIE JUIS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAN0OJIEE€ BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTMH, HallpUMep,
IIPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAILLCHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OFPA3OBAHUSA (BA30OBBI YPOBEHb)

W3yuenne (u3uku Ha ypoBHE OCHOBHOTO 0OIIero 0Opa30BaHUsS HAINPABICHO Ha JOCTHKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.
B pesynbrarte n3yyenus ¢U3MKU Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs y 00y4arOIerocs
OyayT chOpMUPOBAHBI CIICIYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:
MIPOSIBJIEHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3MUecKOl HayKu;
LIEHHOCTHOE OTHOILEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B OOCYXJIEHHUH OOIIECTBEHHO 3HAUYMMBIX W OITHYECKHX
npo0JieM, CBA3aHHBIX C MPAKTUIECKUM IPUMEHEHUEM TOCTHKEHUH (PHU3HKHY;
OCO3HAHHE BKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;
3) 3cTeTH4ecKoro BOCIMTAHUS:
BOCIIPUSTHE JCTETUYECKUX KayecTB (PU3MYECKOM Hayku: €€ TapMOHHUYHOTO IIOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT0 MO3HAHMA:
OCO3HAHHE IIEHHOCTH (PU3NYECKON HayKd KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHM, BA)KHEUIIIEH COCTABIISAIONIEH KYIbTYpHI;
pa3BUTHE HAYYHOU JII0003HATEIHLHOCTH, HHTEpPECA K UCCIIeI0BATEIbCKON e TENIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHsI:
OCO3HAaHHE IEHHOCTH Oe3omacHOro obpa3a XHM3HHM B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
BAKHOCTU TpaBUJI 0€30MacHOrO MOBEACHHS Ha TPAHCIOPTE, HAa JOpOorax, C JJIEKTPUYECKUM H
TEIJIOBBIM 000pPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;
c(hopMUPOBAHHOCTH HaBbIKa pe(IeKCHHU, MPU3HAHKE CBOETO MpaBa Ha OMTHOKY M TAaKOTO K€ TpaBa
Yy ApYroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHUS:
aKTUBHOE Y4YacTHE B pEHIeHHH MpaKTUYEeCKHX 3agady (B paMKax ceMbd, 00Opa3oBaTesbHOM
OpraHu3aliy, ropojia, Kpas) TEXHOJOTUYECKON M COLMAIbHOW HaNpaBIE€HHOCTH, TPEOYIOIINX B
TOM 4Hucie U PU3NIEeCKUX 3HAHUM;
MHTEpPEC K MPAKTUYECKOMY U3yUEHHIO TIpodeccuil, CBsI3aHHBIX ¢ GUZUKOM;
7) 3KO0JIOTHYeCKOro BOCIIMTAHUA:
OpHEHTAIlMs Ha IpUMEHeHue (U3MUECKUX 3HAHUH Ui pelIieHHs 3a7ad B 00JIacTH OKpYyKarolen
cpenbl, TUIAHUPOBAHUS IMOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUM ISl OKpYKarOLIEe
Cpelbl;
OCO3HaHHKE TTI00aIBHOr0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX peleHus;
8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
MOTPeOHOCTh BO B3aMMOJCHCTBUM TNPHU BBHIMOJIHEHUHM HCCIEIOBAHUN M TPOEKTOB (HHU3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;
MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO 1ESITEIIbHOCTD;
MOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (OpMYIHpPOBATH UACH, MOHATHS,
TUINOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH pu3mku;
TJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,
CTpeMJICHHE aHAJIN3UPOBATH U BBISBIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U IKOHOMUKH, B TOM
YHClie C UCTIOIb30BaHNEM (PU3UUECKHIX 3HAHU;
OIIEHKa CBOMX JICHCTBUH ¢ Y4ETOM BIMSHHUS Ha OKPYKAIOIIYIO CpPely, BO3MOXHBIX I100anbHBIX
HOCJIEeACTBUI.

METAINIPEAMETHBIE PE3YJIbTATHI
B pe3ynbpTaTe ocBOeHHs MpOrpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyuatomerocss  OyayT  cQopMUpOBaHBI ~ MeTampeIMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIINE
MO3HABATEIbHBIE YHUBEpPCAIbHbIC y4eOHbIE NEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIE Y4eOHBIC



JCWCTBUS, pEryIsITUBHBIC YHUBEpPCAbHbIC yUeOHbIC ICHCTBHSL.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

v’ BBISIBJISATH U XapaKTepPU30BaTh CYIIIECTBCHHbIE IIPU3HAKA 0OBEKTOB (SIBJICHU);

v/ yCTaHaBJIMBATh CYIIECTBEHHBIN IPHM3HAK KiIacCH(DUKALUK, OCHOBAHUS Uit OOOOIICHUS H
CpaBHEHUS,

v/ BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYMS B pAcCMaTpPUBAEMbIX (DAKTax, IaHHBIX |
Ha6JIIO[[eHI/I$IX, OTHOCAIIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,

4 BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3HU IPU U3YYCHUU q)HBI/I‘IeCKI/IX SIBJICHUN H IMpouecCoB,
ACJIaTh BBIBOJbI C UCIIOJB30BAHUECM JACAYKTUBHBIX U HHAYKTHUBHBIX yMO3aKJ'IIO‘~I€HI/If/'I, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘IGCKI/IX BCJINYHH,

v/ CaMOCTOATENILHO BBIOMPaTh Croco0 penieHus y4eOHOM (u3nueckoll 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PELICHUs, BHIOOP Hanbosiee MOAXOAAIIETO C y4ETOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCcKue AeiiCTBUS.

v/ MCHOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATENLCKU HHCTPYMEHT MO3HAHMS;

v\ TIPOBOJUTH IO CAMOCTOSATENHLHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIOXHBINH (PU3HUECKHUI
AKCIIEPUMEHT, HEOO0IbIIIOE HCCleA0BaHNE (PU3UUECKOTO SIBJICHMUS,

v\ OllEHMBaTh Ha TPUMEHMMOCTH M JIOCTOBEPHOCTH WH(POPMAIMIO, TOJYYEHHYIO B  XOJE
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

v caMOCTOATENBLHO (POPMYIMPOBATh OOOOMIEHHMS W BBIBOJABI 10 PE3YJIbTaTaM MNPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMS,

v IPOTHO3UPOBATH BO3MOXKHOE JAlIbHElIIee pa3BUTHE (PU3UUECKMX IPOLECCOB, a TaKXKe
BBIIBUT'aTh MIPENOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

v

v

v

MPUMEHSThH Pa3IMYHbIC METObI, HHCTPYMEHTHI U 3aIPOCHI MIPH MOWCKE B 0TOOpe MHPOPMALIUHU HITH
JAHHBIX C Y4ETOM TMPEATIOKEHHON yueOHOH (pr3mveckoit 3a1aum;

aHAJM3UPOBaTh, CHCTEMATH3MPOBATh M HHTEPIPETUPOBATH HWH(POPMAIHIO PA3IUYHBIX BHIOB U
dhopm mpencTaBIeHUS;

CaMOCTOSITCJIEHO ~ BBIOMpaTh  ONTHMaJbHYRO  (QopMy  TpeiacTaBieHHs  WHPOpMAIMUA |
WLUTIOCTPUPOBATh PEIIacMbIe 33]]aul HECJIOKHBIMUA CXEMaMH, JUarpaMMaMU, HHOW TpapuKOr U UX
KOMOHWHAIMSAMU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

v B Xozie 0OCYXJIEHUs y4eOHOrO Marepuaia, pe3yJbTaToB JabOpaTOpHBIX pabOT W IMPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY 0OCY)XJaeMOM TeMbl U BBICKA3bIBaTh WJICH, HAllEJICHHbIE Ha
peleHue 3a1auu 1 nojiep>kanue 01aroxesnaTeIbHOCTH OOLeHMS;

v/ COMOCTABIIATH CBOM CYXKICHHS C CYXICHHAMH JPYTHX yJYaCTHHKOB JHaiora, 0OHApYKHUBATh
pas3nuyKe U CXOJCTBO HO3ULIUH;

v/ BBIP@XAaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MIUCbMECHHBIX TEKCTaX;

v/ myOAMYHO TPECTABIATh PE3YJIbTATHI BBIIOJHEHHOTO (DH3MYECKOTO OTbITa (IKCIEPHMEHTA,
UCCIIEIOBAHUS, [IPOCKTA);

v/ MOHUMATh W WCIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHAWBHIAYaIbHOW pabOThI MpU
peleHN KOHKPETHON (PU3NYecKOil MpoOemMbl;

v/ NPUHUMATH 11U COBMECTHON AESTENbHOCTH, OPraHU30BbIBATh JACHCTBUA MO €€ MOCTHKCHUIO:
pacrpesiesiiTe poJid, OOCYXJaTh IMPOLECCHl M pe3yabTaTbl COBMECTHOW paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

v/ BBINOJIHATH CBOO YaCTh PabOThI, IOCTUrasi KAYECTBEHHOTO PE3yJbTaTa [0 CBOEMY HAIMPABICHHUIO
1 KOOPJVHUPYS CBOU ACUCTBUSI C APYTUMU WIEHAMH KOMaH/bI;

v/ OIlEHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOI[MH MPOAYKT IO KPHUTEPHUSAM, CaMOCTOSTEIHHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHUCTBHSL.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



Camoopranmsanms:

v/ BBUSIBJIATH TPOOJIEMbI B KU3HEHHBIX M YYEOHBIX CHTYalMsAX, TPEOYIOMIMX JUI DPEIICHUs
(bU3NIeCKUX 3HAHUM;

v/ OpPHUEHTHUPOBATHCS B PA3JIMYHBIX MOJXOJAaX MPUHSITHS PEIICHUM (MHIMBUIYATBHOE, TPUHSTHE
pellIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYIIIOit);

v/ CaMOCTOSITENILHO COCTABIIATH AITOPUTM pelieHus (PU3NUECKON 3a]aui WM [UIAHA UCCIIEI0BAHUS
C Y4éTOM WMEIOUINXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

v’ Jienath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

v/ J1aBaTh aJIeKBaTHYIO OLICHKY CUTYAIIUH U MPEUIararh IiaH € U3MEHEHUS;

V' O0OBSICHSATH TIPUYUHBI JOCTHKEHHS (HEMOCTIKEHHUS) PE3YIILTATOB JAEATENLHOCTH, J1AaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

v/ BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PHU3UUECKOTO
HCCIIEIOBAHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHHUBIIMXCS CUTYalluH,
YCTaHOBJIEHHBIX OLUIMOOK, BOZHUKIINX TPYIHOCTEH;

v/ OIlEHHBATh COOTBETCTBHE PE3YJIbTATA €U U YCIIOBHSAM;

v’ cTaBuTh ce0sl HA MECTO JPYroro 4eloBeKa B XOJE CIOpa WIIM JMCKYCCHH Ha HAydHYIO TEMY,
ITIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYIroro;

v/ NIpU3HABATh CBOE MPABO HA OMIMOKY MMPU PEIICHAN (PU3UUECKHUX 3a/a4 WM B YTBEPXKICHHUAX HA
Hay4HbIE TEMBI U TAKOE K€ MIPABO JPYroro.

MNPEJIMETHBIE PE3YJIbTATHI
K xonmy oOyuenuss B 7 kJiacce mIpeIMeTHbIE pe3yidbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

v/ HMCIIOJIb30BaTh TOHATHS: (PU3NYECKME W XUMHYECKUE SIBJICHMs, HaOJIIOJEHUE, DKCIEPUMEHT,
MOJIeNb, TUIIOTE3a, CAWHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBIDKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJACUCTBYyIOIIAs cuja, JaehopManus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

v’ paznuyath sBieHus (nuddysus, TEMIOBOE BMIKEHHWE YACTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE IBHKEHHE, WHEPILMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIBIX
TeJ C 3aKperyIEHHOW OCBhIO BpallleHHs, Tepefada JaBieHUs TBEPAbIMU TellaMU, KHAKOCTSIMU U
razamu, armoc(epHoe AaBiieHHE, TUIaBaHHUE TeJ, MPEeBpPALICHUS MEXaHMYEeCKOW SHEPruu) Io
OMHMCAHUI0O WX XapaKTEPHBIX CBOICTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
(buznyeckoe sIBICHUE;

v/ pacro3HaBarh IMPOSIBICHUE H3YYCHHBIX (PU3MYECKMX SBJICHHH B OKPYXKAIOIIEM MHpE, B TOM
yucne (Qu3ndyeckue SBICHUS B MPUPOJE: MPUMEPHI IABMXKEHUS C PA3IMYHBIMUA CKOPOCTSIMU B
KUBOM U HEXHUBOW MpHUpOJE, ACUCTBUE CHJIBI TPEHUS B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUs Ha XUBOW OpPraHM3M, IUIaBaHHUE PbIO, phlUard B TeJlie 4YelIOBEKa, MpHU
TOM TMEPEBOJUTH MPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIICNIATH CYIIECTBEHHBbIE CBONCTBA
(mpu3Haku) PU3NYECKUX SBIICHUA;

v/ ONUCHIBaTh M3Yy4YEHHBIE CBOWMCTBA Tel M (DU3MYECKHE SBICHUS, WCHONB3YS (DU3UUECKUE
BEITUYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CWJIa YIIPYTrOCTH, CHUJIa TSDKECTH, BEC Tella, CHiia TPEHUSs, JaBlieHue (TBEPAOTO Tena, *KUAKOCTH,
ra3a), BBHITAJIKUBAIOIIAS CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTbh, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIMEHT TOJIE3HOTO JEHCTBHS MEXaHW3MOB, KHHETUYECKAash W TMOTEHIIMATbHAS JHEPrHs),
MpU OMHUCAaHUM TMPaBUJIBHO TPAKTOBATh (U3WYECKHH CMBICI HCHOJIB3YEMBIX BEINUYHH, HX
0003HaYCHHS] U €IUHUIBI (PU3MUECKUX BETUYHMH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3MUYECKYIO0 BETUYHMHY C APYTUMHU BEIMYMHAMH, CTPOUTH TpadMKy U3YUCHHBIX 3aBUCUMOCTEN
(bu3MYECKUX BETNYHH;

v/ XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SBIEHUS M TPOIECCH], WMCHOJB3YsS IPaBUIa
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, IPaBHIIO
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paBHOBeCHS pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEPruM, TMPH OSTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U 3alHUCHIBATH €ro
MaTeMaTH4YeCKOE BHIPAKEHUE;

OOBSCHATh (U3MUYECKUE SIBICHUS, MPOLECCH M CBOHCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYallM MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-CIICICTBEHHBIE CBSI3H,
CTPOHUTh OOBSACHEHHE M3 |—2 JOTMYECKMX IIaroB ¢ OMOpod Ha 1—2 HM3y4YEHHBIX CBOICTBA
(bu3HUeCKUX SIBIICHUH, PU3NIECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH;

pemaTth pacy€THbie 3a7aud B 1—2 NEHCTBUSA, MCIOJB3YS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
(dbu3nuecKkue BEIMYWHBI: HAa OCHOBE aHAIM3a YCJIIOBUS 3aJadd 3alHCHIBATH KPATKOE YCIOBHE,
MO/ICTABIIATH (PU3MUECKUE BEIIMIMHBI B JOPMYITBI M TIPOBOJIUTEH PACUEThI, HAXOIUTH CIIPABOYHBIC
JaHHBIE, HEOOXOJMMBIC [UIsl peUIeHUs 3a]ad, OICHUBATh PEAIUCTUYHOCTh TMOJYYCHHOU
(U3HYECKON BEIIMYUHBL;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOHO PEIIUTh MPU TOMOIIM (PUINYECKUX METOJOB, B
OTIMCAaHUU WCCJICIOBAHMS BBIICTSATH MPOBEPSIEMOE MPEANOJIOKEHHE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yabTaT, HAXOAUTh OMIMUOKH B XOJI€ OIBITA, JI€JIaTh BBIBOJIBI
IO €T0 pe3yabTaTaM;

MPOBOJIUTH OMBITHI MO HAOTIOAEHUIO (U3UYECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB TEI:
(dhopMyTUpOBaTh TPOBEPAEMBIC MPEANOJIOXKEHUS, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OIBITa U POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATE TIPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl Teja, Oo0BbEMa, CHIBl U
TEMIIEPaTyphl C UCIMOJIH30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aAHUS
MpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHU;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3WYECKOW BEIMYMHBI OT JPYrol C
WCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH ITYyTH PAaBHOMEPHO JBIIKYIIETOCS Telia OT
BPEMEHH JBIKCHHS Tella, CUJIbI TPEHUS CKOJBXKEHUS OT Beca Teja, KadecTBa 00paboOTKu
MOBEPXHOCTEN TeJI W HE3aBHUCHUMOCTHU CHJIBI TPEHMS OT TUIOIIATN COMPUKOCHOBEHUS TEJ, CHIIBI
YOPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTu
Tela W OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHMCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IUIaBaHUs TeN, YCIOBHI paBHOBECHs pblyara u OJOKOB),
y4acTBOBaTh B IUIAHHPOBAHUU Y4EOHOTO HCCIIEOBaHMS, cOOMpaThb YCTaHOBKY M BBINOJIHSTH
U3MEpeHus, Cleays MPeAJoKeHHOMY IUIaHy, (UKCUpPOBaTh PpEe3yNlbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE MNPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpeHUsl (PU3MUECKUX BEIMYMH (IJIOTHOCTH BELIECTBA XUAKOCTU U
TBEPAOrO Tena, CuUjla TPEHUs CKOJBKEHHUS, JaBJIEHWE BO3JyXa, BBITAJIKUBAIOIIAA CuUJIa,
JefcTByIONIas HAa MOTPYKEHHOE B )KUIKOCTh TENO, KO3()(PUIIMEHT MMOJIe3HOrO NEHCTBUS MTPOCTHIX
MEXaHHU3MOB), CJenys MPEeASIOKEHHON HHCTPYKLIMH: MPU BBIMOJIHEHUHM H3MEpPEHHil cobupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHUE HCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
yKa3bIBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIaIOIMecs COCyabl, 0apOMeTp, phluar, MoABIKHBIN M HEMOIBM)KHBIN OIIOK,
HAKJIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
omopoi Ha WX omnucaHus (B TOM 4HCIE: TMOAIIMIHUKH, YCTPOMCTBO BOAOIMPOBOJA,
TUIPaBIMYECKUN TPECcC, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCIOIb3YS
3HaHMUS O CBOWCTBaX (UINYECKUX SBIEHUH U HEoOXoauMble (GUNYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAaKTHUECKOTO HCIOJIb30BAHUS
(bu3nuecKUX 3HAHUI B TIOBCETHEBHOW KU3HU I oOecrieueHrs 0€30macHOCTH Mpy 0OpaIleHuu C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOIIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;

OCYILIECTBIISATH OTOOp HMCTOYHHKOB HH(popmanuu B VHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpPaBHEHUS pa3IUYHBIX



WCTOYHHUKOB BBIACTATh MH(POPMALUIO, KOTOPAs SIBJISETCS MPOTHBOPEUYMBON MM MOXKET OBITh
HEJIOCTOBEPHOI;

v/ HCIIOJIb30BaTh TpPU BBINOJHEHHH YYeOHBIX 3aJ@HUil  HAYYHO-TIOMYJISAPHYIO JIATEPATypy
(GU3NYEeCKOTO COMEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGOPMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YyIO;

v’ co3maBaTh COOCTBEHHBIC KpPATKHE IMCbMEHHbIE W YCTHBIE COOOIICHUs HA OCHOBE 2-3
HCTOYHUKOB MH(pOpManuu (HU3HUECKOTO COJIEp)KaHUs, B TOM YHUCIE MMyOIMYHO JelaTh KpPaTKHUe
COOOIIeHNs O pe3ysibTaTaxX IPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUM, MPH 3TOM TPaMOTHO
WCIOJIb30BaTh M3YUYEHHBIH MOHATUHHBINA ammapaT Kypca (M3HMKH, COMPOBOXKIATH BBICTYIUICHHUE
MpE3EHTALNEN;

v/ [IpU BBINOJIHEHUU y4€OHBIX MIPOEKTOB U UCCIICIOBAHUN PACIIPENEATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJayaMH, CJIEAUTh 3a BBINOJIHEHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIbl, BbICTPAUBATh
KOMMYHHMKATHBHOE B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenuss B 8 kJiacce mnpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

v/ HMCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIDKEHHE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBbIE Tejla, HACBHIILEHHBIH U
HEHACBILEHHBIH Tap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPrusi, TEIJIOBON
JBUTATENb, DJIEMEHTApHBIM JJIEKTPUYECKUN 3apsisl, JJIEKTPUYECKOe II0Jie, MPOBOJHUKUA U
TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

v’ paznuyaTh sABIEHUs (TEIIOBOE PACIIUpPEHHE M CKATHE, TEILIONEPeIada, TEMIOBOE PABHOBECHE,
CMauMBaHMe, KalWUISpHbIE SIBJICHUS, WCIApeHHe, KOHACHCAIUs, IJIaBJIeHUE, KPUCTAJUIU3aIMs
(oTBepaeBaHME), KHIEHHE, Terionepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIMS, U3Iy4YEeHUE),
NIEKTPU3ALUs TeJl, B3aUMOJACHCTBHE 3apsiioB, IEUCTBUS DIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aMMOJAEHCTBHE MAarHUTOB, AEHCTBUE MAarHUTHOTO IOJI HA MPOBOJHUK C TOKOM,
JIEKTPOMArHuTHasi MHAYKLKS) MO ONUCAaHHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

v/ pacro3HaBarh TMPOSBICHUE W3YYEHHBIX (DH3UYCCKHUX SIBJIICHUH B OKPYKAIONIEM MHpPE, B TOM
qucie (U3NYecKue sIBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE M KalWIIISIPHBIE SIBIICHUS B
IIPUPOJIE, KPUCTAJLIBI B NpHUpoje, udydenue ColiHa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, AEKTPUUYECKUE ABICHUS B aTMOcdepe, 2IeKTPUIECTBO
AKHUBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeid MosocoB, pojib MAarHUTHOTO MOJS M
AKHU3HU Ha 3emiie, MOJIIPHOE CUSHHE, IIPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 3a/1ady B Y4EeOHYIO,
BBIJICJISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

v/ ONHUCHIBATH HW3YYEHHBIC CBOMCTBA Tell M (DM3UYECKHME SIBJICHHUS, WCIOIb3ys (PU3MIECKUE
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUUECTBO TEIUIOTHI, yAeIbHas TEIIIOEMKOCTb
BEIIECTBA, y/AEibHAs TEIUIOTAa IJIABJICHUS, YyJedbHas TEIUIOTa MapooOpa3oBaHMs, yJelIbHAs
TEIUIOTa CropaHus TOIUIMBA, KOS((UIMEHT MOJIE3HOrO JEeHCTBUSA TEIUIOBOW MAaIIMHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3JyXa, OJJIEKTPUUYECKHHM 3apsi, CHiIa TOKa, 3JIEKTPUYECKOe
HanpsDKeHHe, CONPOTUBIIEHUE IPOBOJHUKA, YJEJIbHOE CONPOTHUBICHHME BeIleCTBa, paboTa U
MOIIIHOCTh 3JIEKTPUUECKOI0 TOKA), MPU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI
UCTOJIb3yEeMbIX BEIMYUH, 0003HAYEHUS U €AUHUIBI (PU3HMUECKUX BETUYNH, HAX0AUTh (OPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpadHKu
U3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUUMH;

v/ XapakKTepu3oBaTh CBOMCTBAa Tell, (U3UYCCKUE SIBJICHHS W MPOIECCHI, UCMOJb3Ys OCHOBHBIC
MIOJIO’KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEIECTBA, IPUHIIMII CYNEPIIO3UIINN
IoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsija, 3akoH OMa Juisl ydacTKa Lemw,
3akoH JDxoyns—JIeHna, 3akOH COXpaHEHHsA DHEpPruu, IpU OTOM [JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MaTEMaTHYECKOE BBIPAXKEHUE;

v’ 0OBSICHATh (PU3HUUYECKHE MPOIECCHI W CBOMCTBA TE, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHii
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBISTH NPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH
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oObsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UUECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIe 3a7aud B 2—3 IEUCTBHS, MCHOJB3YsS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOLINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAJM3a YCIIOBHS 3a7aydl 3allMCBIBaTh KPaTKOE YCIOBHE,
BBISBJIAT HENOCTAaTOK MJAaHHBIX JUIi pELICHUs 3a/Jauyd, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HEoOX0aUMBIE Uil €€ pEIICHUs, MPOBOAMUTH PACUYETHI M CPABHHMBATH MOJYYEHHOE 3HAYCHHE
($U3n4eCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pEIIUTh HPU HNOMOIIM (PU3MUECKUX METOJOB,
UCIOJIb3YSl OIMCAHWE HCCIIEAOBaHMs, BBIACNIATH MPOBEPSIEMOE MPEIOJIOKEHUE, OLIEHUBATH
MIPaBUJIBHOCTH MOPsi/IKa IPOBEAECHUS UCCIIEIOBaHUS, J€1aTh BbIBO/IBL;

MPOBOJIUTH OTBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEl
(KanwuIsipHbIE SIBJIEHMS, 3aBUCHMOCTb JaBJIEHHUS BO3[yXa OT €ro o0béMa, TeMIleparyphl,
CKOPOCTH IIpollecca OCTBIBaHWS M HarpeBaHUs MpU U3IYYEHUM OT I[BE€Ta H3JIydarouieu
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJBI OT TEMIIEPAaTypbl KHUAKOCTH U
wionaau e€ MOBEPXHOCTH, 3JIEKTpU3alUs TeJl U B3aUMOJEHUCTBUE AJIEKTPUUYECKUX 3apsJioB,
B3aUMO/ICHICTBUE TOCTOSHHBIX MAarHUTOB, BH3YyalM3allUsl MAarHUTHBIX T[OJEH IOCTOSHHBIX
MarHuToOB, JEWCTBUS MarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMra,
CBOMCTBa  DJIEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (opMynupoBaTb  MpOBEpsSEMbIE
MIPENIOJIOKEHNsI, COOMPAaTh YCTAaHOBKY M3 IMpPEII0XKEHHOTO0 O0OpYHOBaHMs, OMMCHIBATH XOJ
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

BBITIOJIHATH TPSIMblE€ U3MEPEHUSI TEMITEPATypPbl, OTHOCUTEILHOM BJIaXKHOCTU BO3/yXa, CUJIBI TOKA,
HaNpsDKEHUS € MCIOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JTATYUKOB (PU3UYECKUX BEIHYMH,
CpaBHMBATh PE3YJAbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOTIOTHON MOTPEIIHOCTH;

MPOBOJIUTHh HCCJIEIOBAHUE 3aBHCHMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYyrod ¢
HCIOJIb30BAHMEM TIPSIMBIX H3MEpPEHUH (3aBHCHUMOCTh CONPOTHUBJIEHMSI IMPOBOJHHKA OT €ro
JUIMHBI, TUIOINAAU TONIEPEYHOTO CEUYEHUS M YIEIbHOIO CONPOTUBIICHMS BEIIECTBA NIPOBOJHHUKA,
CWJIBI TOKa, HWAYLIEro 4epe3 IPOBOAHMK, OT HANPSDKEHHS HA IPOBOJHUKE, HCCIEIOBAaHHE
MOCIEIOBATEIbHOIO W MAapajuleIbHOTO  COEAWHEHUH  NPOBOJHHUKOB):  IUIAHMPOBATH
HCCIIeIOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATE U3MEPEHMUS, Cleays NPeAIoKEHHOMY IIJIaHy,
(buKCUpoBaTh pPE3yJAbTaThl IMOJTYYEHHOH 3aBUCHUMOCTH B BHJE TaOIMIl M TpaHKOB, JeNaTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

IIPOBOJIUTh KOCBEHHbIE U3MEpeHUs (PU3NYECKUX BeNMUMH (yAeNnbHas TEIJI0EMKOCTh BELECTBa,
COIIPOTHUBJIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKa): IUJIAHUPOBATh
U3MEpEHNUs, cOOUpPATh 3KCIIEPUMEHTANIbHYIO YCTAHOBKY, CleIys NPEIJIOKEHHOW MHCTPYKIUH, U
BBIYHCIIATH 3HAYECHHUE BEJIMYNHBI,

coOuro1aTh MpaBuiIa TEXHUKN O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000pYJOBAHUEM;
XapaKTepu30BaTh NPUHLUMUIBI JEHCTBUS H3Y4EHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMoOpoil Ha WX omucaHusd (B TOM YHCIE: CHUCTeMa OTOIUICHHUS JIOMOB, TMI'PDOMETp, INapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUETUMK AIIEKTPUUECKOW SHEPrUM, JIEKTPOOCBETHTEIbHbIE
npuOOpBl, HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUYECKUE MPEJOXpaHHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJIBUTaTelb IOCTOSIHHOTO TOKAa), MCIOJb3ysd 3HAHUS O CBOHCTBax
(bu3n4ecKux SBICHUH U HEOOXOJUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTble TEXHUYECKHE YCTPOMCTBA M M3MEPHUTEIbHbIE HMPUOOPHI MO CXeMaM U
CXEeMAaTUYHBIM PHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEpMOC, ICUXPOMETpP, TUIPOMETD,
JIBUTaTellb BHYTPEHHETO CrOpaHus, JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Lenei ¢ Mociae0BaTelbHbIM U NApaUIEIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3inyas YCIOBHBIE
0003HaUEHMSI HIIEMEHTOB HIEKTPUUECKUX LIEeH;

IPUBOANUTH NMPHUMEPH! (HAXOIUTh MH(MOPMALMIO O MpUMeEpax) MPaKTHUYECKOro HCHOJIb30BAHUS
¢u3nUecKrX 3HaHUH B IOBCEAHEBHOM XU3HM [yl oOecrieyeHHs 0e301acHOCTH NP 0OpallieH!H ¢
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHMS 3/I0pPOBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLIEHN CPELE;

OCYILIECTBIATh MOUCK HH(popManuu (U3NYeckoro cojepxaHuss B VHTepHeTe, Ha OCHOBE
UMEIOLUXCAd 3HAaHMW W TOYTEM CpaBHEHMs JOINOJHUTEIbHBIX HMCTOYHUKOB  BBIIEIATH
MH(pOpMaIINIO, KOTOPAst SBJISIETCS] IPOTUBOPEUUBOM MIM MOXKET OBITh HEJJOCTOBEPHOM;



v MCIOJIb30BaTh NPU  BBIIOJHEHUM YYeOHBIX 3aJaHUil  HAay4HO-TIOMYIAPHYK JHMTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HMHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

v’ co3/aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIE COOOIIECHUs, 00001as HHPOPMAIIHIO
U3 HECKOJIbKUX MCTOYHUKOB (PM3MUYECKOTO COJIEPXKAHHs, B TOM YHUCIIC MYOJIMYHO MPEACTABIATH
pe3yiapTaThl IPOEKTHONM WM HCCIIEJOBATENIbCKOM JIEATENBHOCTH, IIPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapaTt Kypca (pU3HMKH, COMPOBOXAATh BBICTYILICHHE
MpE3EHTALNEN;

v/ [IpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W MCCIEIOBAHUN (U3UUECKUX MPOIIECCOB PACIPEIETISATH
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 33/1a4aMH, CIICAUTH 33 BBHITIOJHEHUEM
IUIaHa JCWCTBHA W KOPPEKTUPOBATH €ro, aJCKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
NEATeNbHOCTh TPYNIBI, BBICTPAWBAaTh KOMMYHHMKATHBHOE  B3aUMOJCWCTBUE,  TPOSIBIISS
TOTOBHOCTb Pa3periath KOHMIAKTHL.

K xonmy oOyueHuss B 9 kJiacce mnpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUYaIOLIUXCSI YMEHUM:

v/ HCII0JIb30BATh MOHSTHUS: CHCTEMA OTCUETA, MAaTEPHAIILHAS TOUKA, TPAEKTOPHS, OTHOCHTEIBHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, TJIaCTHYECKast ), TpPEHHE,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPIOIO Tella, paBHOBECHE, MEXaHUUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH()PA3BYK H YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA AIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhl UCIYCKAaHUS M MOTJOIIeHUs, anbda, OeTa- u
raMMa-u3JIydeHus], H30TOIBI, SIepHAsT DYHEPTeTHKA,

v/ pasnuyaTh  ABJICHUS (PaBHOMEPHOE W  HEPABHOMEPHOE MPAMOJHMHENHOE JIBHKEHHE,
PaBHOYCKOPEHHOE TMpPSAMOJIMHEITHOE JBWXKEHUE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEpPHOE
IBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE MBIDKEHHE, KojedaTeabHOoe
NBUKEHHE (3aTyxalolllhie U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBH)KCHUE,
OTpaKeHHE 3BYKa, MPSIMOJUHEHHOE pacHpoCTpaHEHUE, OTpaKeHHEe M MPEJOMJIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaXKeHHE CBETa, pasjiokeHHue Oeroro cBera B CIHEKTP U CIOKEHHE
CHEKTPAJbHBIX I[BETOB, IHUCIIEPCUSI CBETAa, €CTECTBEHHAsl PaJHMOAaKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaToro CreKTpa HU3Ay4YeHHs) IO OIMUCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;

v/ pacrnosHaBaTh NPOSBIEHHE U3YYEHHBIX (U3UYECKUX SBJICHUM B OKpyKarouieM mupe (B TOM
yucie (pu3nuecKkue ABJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JBMKeHHE MaHeT CoJHEYHOM
CUCTEMbI, PEaKTHUBHOE JIB)KEHUE >KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPSICEHHUEe, CEHCMUYECKHE BOJIHBI, I[yHAMH, X0, I[BETa TeJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAEeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
W3ITy4YeHUH, €CTeCTBEHHBIM paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaTUOAKTHBHOE
U3Iy4YeHUE MPHUPOJHBIX MHHEPAIOB, JEHCTBHE pPAJMOAKTHUBHBIX HW3Iy4EeHHH Ha OpraHu3M
YeNoBeKa), MPH ITOM MEPEBOIUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIICIATh CYIICCTBEHHbBIC
CBOMCTBA (ITPU3HAKN) (PU3HYCCKHUX SIBJICHHM;

v/ ONUCBHIBaTh M3Y4YEHHBIE CBOWMCTBA Tel M (DU3MYECKUE SBICHUSA, WCHONB3YsS (DU3UUECKUE
BEITUYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTh Tella IPH HEPAaBHOMEPHOM JBM)KEHHH, YCKOPEHHUE,
NepeMelleHue, MyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYrOCTH, CUJIa TSDKECTH,
YCKOpEHUE CBOOOIHOTO TMaJieHUsl, BEC Tejla, MUMIYIbC Tela, MMITYJIbC CUJIbI, MEXaHHYecKas
paboTa M MOILHOCTb, MOTEHIUAIbHAs SHEPrus Teja, MOJHATOr0 HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS JHEPTUsS CXKATOW MPYKHUHBI, KMHETUYECKas DHEPrus, TMOJTHAs MeXaHudecKas
SHEprus, MepuojJ M YacToTa KoJieOaHWii, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTedb MPENOMIICHUS Cpebl), MPH OMHUCAHWUU MPABUIBHO TPAKTOBATh
(bu3MUYeCKUi CMBICT UCTIONB3YEMBIX BEIMUYMH, 0003HAUYCHUS U SIUHUIIBI (PU3MUECKUX BEIMYUH,
HaXOJUTh (OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEIMYMHY C IPYTUMH BEIMYUHAMU,
CTPOUTH TPaPUKU U3YUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

v/ XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBIICHHUS W MPOLECCHI, WCIONB3Ys 3aKOH
COXPaHEHHUs HYHEPTUU, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHIUI CYNEPIO3UIIMHA CUJI, TPUHIIHI



AN

OoTHOCUTeNbHOCTH [ammnesi, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS WMITYJIbCA, 3aKOHBI
OTpaXXKEHMsI U IIPEJIOMJIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOIO M MAcCCOBOIO 4YHUCEN NPHU
SJICPHBIX pEaKIUsIX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA W 3aIHCHIBATh €TO
MaTeMaTH4ECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CUTYaIlHi
MIPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBHISBISATH NMPUYMHHO-CIICJCTBECHHBIC CBSI3H, CTPOWTH
oOBbsicHeHHE M3 2—3 JIOTUYECKUX IIaroB € OMOPOW Ha 2—3 M3yYCHHBIX CBOWCTBA (PH3UUECKUX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIC 3a/1a4u (ONMUpaIoIUecs Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCIIOJIb3Ys 3aKOHBI
u GOpMyINbl, CBA3BIBAIOMINE (U3UYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/laud
3alUCBHIBATh KPATKOE YCIIOBWE, BBISABIISATH HEJAOCTAIOUINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYJIbI, HEOOXOIUMBIC JUISI PEIICHHS, IPOBOJUTH Pac4y€éThl W OICHUBATH
PEATMCTUYHOCTH MOJYYCHHOTO 3HaUCHUS (PU3UYECKON BEIIMIHMHBL,

pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IMPH TOMOIIM (PU3HYECKHX METOJIOB,
UCIOJIb3YSl ONMUCAHHE UCCIIEOBAaHMs, BBIICNIATH MPOBEPSIEMOE MPEANOJIOKEHHE, OLEHUBAThH
MPABWIBHOCTh TOPSIIKA TPOBEICHUS WCCIEAOBaHUsSA, JejaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAONIOIEHUH U OTIBITOB;

MPOBOJMTH OMBITHI IO HAOIIONCHUIO (U3WYSCKUX SBICHUH WM (U3HYSCKUX CBOUCTB Tl
(u3yyeHue BTOpOTO 3akOoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIUM, 3aBHUCHUMOCTbH IEpHoja
KOJICOaHWH TIPY)KUHHOTO MAsiTHUKA OT MAacChl rpy3a H ®KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYIBI MaJIbIX KOJEOaHMH, PSIMOJIMHEHHOE pacTpOCTPAaHEHUE CBETA, Pa3JioKeHHUe 0eoro
CBETa B CIEKTp, U3y4yEHHUE CBOMCTB M300paKeHUs B IUIOCKOM 3€pKajieé U CBOMCTB M300paxeHUs
npenMeTa B coOuparolieii JuH3e, HaOIoAeHe CIUIONIHBIX U JIMHEHYaThIX CIEKTPOB U3ITy4eHUs):
CaMOCTOSITEJIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHHUS, ONMUCHIBATH X0/
OTIBITa M €70 PE3yIbTaThl, POPMYITHUPOBATH BHIBOIBI,

MIPOBOJUTH NMPH HEOOXOIMMOCTH CEpPHUIO MPSAMBIX M3MEPEHMI, ONpejesssi CpelHee 3HaueHue
n3MepseMoil BemnuuHbl ((POKYCHOE PAacCTOSTHHE coOMparomel JIMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3MepeHust (M3MEpPHUTEIIBHOTO MPUOopa);

MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH C HCIOJIb30BAaHHEM MPSMBIX
M3MepeHull (3aBUCUMOCTDb MTyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HauaabHON
CKOPOCTH, Iepuo/ia KojaebaHuii MaTeMaTHYeCKOT0 MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpakKeHMsI CBETa OT yrja MaJeHus M yria MNpejIoMIICHUS OT yIyia MaJeHHs): MJIaHUPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThI MOIY4EHHOM
3aBUCHUMOCTH (PHU3MYECKMX BEJIMYMH B BHAE TabmuI M TrpauKoB, JelaTh BBIBOJBI IO
pe3yibTaTaM HcCle0OBaHMUs;

MIPOBOJUTH KOCBEHHBIE M3MEpeHUsI (PU3MUECKUX BEIHUUH (CPEAHSsI CKOPOCTh U YCKOPEHHUE Tela
[P PAaBHOYCKOPEHHOM JIBIXKEHUH, YCKOPEHHE CBOOOTHOrO MaJieHus, KECTKOCTh MPYKHUHBI,
KO3 (GUIIMEHT TPeHHsS CKOJBKEHHS, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa U MEPUO]
KoJeOaHUi MaTeMaTH4eCKOro U TMPYKUHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparomeit
JUH3bI, PAJMOAKTUBHBIM (OH): MIAHUPOBATh H3MEPEHHUs, COOMpPATh JKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJHATH U3MEPEHUS, CIeys MPENI0KEHHOW UHCTPYKIIUHU, BEIYUCISATH 3HAUCHHE
BETMYMHBI W aHAIM3UPOBATh MOJMYYEHHBIC pE3yNbTaThl C Y4ETOM 3aJlaHHOM MOTPEUIHOCTH
HU3MEPEHUI;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pYJOBAHUEM;
pas3nuyaTh OCHOBHBIE MPHU3HAKK HM3YyYCHHBIX (DU3MUECKUX MOJeNei: MarephalbHas TOYKa,
abCOIOTHO TBEPAOE TEJO, TOUYSUHBIN UCTOYHUK CBETA, Ty4, TOHKAsI JINH34, MJIaHeTapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIeNIb AaTOMHOTO S/Ipa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTMOpOM HAa WX OMUCaHus (B TOM YHCIE: CIUIOMETP, AATYUKU TOJIOKEHHS, PACCTOSHUS W
YCKOpPEHUS, pakKeTa, OJXOJIOT, OYKH, MEepHCKol, (QoToammapar, ONTHYECKHE CBETOBOJIbI,
CIEKTPOCKOIM, MO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (DU3MUECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMBbl M CXEMaTHYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX TNPUOOPOB M  TEXHOJOTHUECKHMX TPOIECCOB MPH peleHuH ydeOHo-



MPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI ISl MIOCTPOCHUS M300pakeHUI B TUIOCKOM 3€pKajie U
coOuparorei JuH3e;

MNPUBOANUTH NPHUMEPH (HAXOIUTh MHPOPMALHUIO O MPUMEPAX) MPAKTHUYECKOTO HCIOIb30BAHUS
(bu3HYECKUX 3HAHHUI B TIOBCETHEBHOW KU3HU I 00ecrieueHrs 0€30aCHOCTH MpU 0OpaIleHuu C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIISATh MOMCK MHPOpPMALUHU (PU3UYECKOTO cojepkaHus B MHTepHETe, caMOCTOSTEIHHO
(bopMynHpysl TOMCKOBBIN 3ampoC, HAXOAWUTH ITyTH OIPENENCHUs! JOCTOBEPHOCTH IOJy4CHHOMH
nH(pOpMAIMY Ha OCHOBE MMEIOLINXCS 3HAHUN M TOMOJHUTEIHHBIX HICTOYHUKOB;

UCIO0JIb30BaTh IPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUM HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHUs TEKCTa, MpeoOpazoBaHus HHGOpMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YIO;

co3JaBaTb COOCTBEHHbIE IMCBMEHHBIE MU YCTHBIE COOOILEHHS Ha OCHOBE MH(OpPMaNMU U3
HECKOJIbKUX HMCTOYHHMKOB (DPU3UYECKOTO COJIEp’KaHUs, MyOIMYHO NPEJCTaBISITh PE3yJIbTaThl
MIPOEKTHOM WJIM HCCIEN0BATENbCKOW JIEATENbHOCTH, IMPU ATOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN armapar u3y4yaemoro pasjesia GU3UKU U COMPOBOKIATh BBICTYIJIEHUE
Ipe3eHTaluen ¢ ya€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUEYPOKOB ®U3UKU B 7 KJIACCE

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uu¢pposrIe)
HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbI Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MIUpa
bubnnoreka [HOK
11 PusHia - Hayka o Mpupoae 2 https://m.edsoo.ru/7f416194
bubnnoreka [HOK
12 DH3HYECKHC BEITHHHI 2 . https://m.edso00.ru/7f416194
. bubnuoteka [HOK
1. E 2 1
3 CTCCTBCHHOHAYYIHBIN METO/T TIO3HAHHUS httos://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pasnen 2. [lepBoHayaibHbIe CBEICHUS 0 CTPOCHUM BelllecTBA
bubnmoreka [HOK
2.1 CrpocHue peiecTsa ! https://m.edsoo.ru/7f416194
2.2 JIBr>kKeHNE U B3aMMOICHCTBHE YaCTHI] BEIIECTBA 2 1 bubmorexa HOK
' A H Bett https://m.edsoo.ru/7f416194
bubnuoreka LHOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka HOK
3.1 MexaHmHeckoe ABIKCHHE 3 https://m.eds00.ru/7f416194
bubnuoreka HOK
3.2 u 4 1
HEPII, Macca, TIOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cuna. Bunp! cun 14 1 2 bubmiorexa LOK

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

Uroro no pazgeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, *KHAKOCTEH M ra3oB
41 [anenune. Ilepenaya paBineHUs TBEPABIMU TEIaMHU, 3 bubnuoteka [HOK
' JKUIKOCTSIMHM U ra3aMy https://m.edsoo.ru/7f416194
bubnnoreka [HOK
4.2 Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bubnnoreka [HOK
4.3 ATMOCpepHOE JaBelie 6 https://m.eds00.ru/7f416194
44 JlelicTBrE KUIAKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX 7 3 bubnuoteka [HOK
' TEJo https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bubnmoreka [HOK
>1 PaGora u momtsoCT® 3 . https://m.edsoo.ru/7f416194
bubnmoreka [HOK
52 TpocThie MeXaHH3MEI > . https://m.edsoo.ru/7f416194
bubnmoreka [HOK
>3 Mexanuteckas SHEprus 4 ! https://m.eds00.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

TEMATHYECKOE IINTAHUPOBAHUEYPOKOB ®U3UKHA B 8 KJIACCE

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | HaummeHoBaHUe pa3/1eJiOB H T€M MPOTrPaMMbI Kourtpoasubie  TIpakTHYecKHe (unponrie)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBIeHUsI
. bubnuoteka HOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnnoreka HOK
12 Terossie mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paspen 2. DilekTpuYecKre  MATHUTHBIE SIBJICHHUS
21 DJIEKTPUYECKHUE 3apsiibl. 3apsOKEHHBbIE Tella M HX 7 1 bubnuoteka [HOK
' B3aUMOICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka I[HOK
2.2 [TocTOSTHHBIN TEKTPUIECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubnuoreka LHOK
23 Marmuribie sSBIeHHS 0 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka LHOK
24 IICKTPOMATHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

TEMATHYECKOE IINTAHUPOBAHUEYPOKOB ®U3UKHA B 9 KJIACCE

KoauuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | HaummeHoBaHUe pa3/1esioOB H T€M MPOTrPaMMbI Kourtpoasubie  TIpakTHYecKHe (unponrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUsS
11 MexaHndeckoe JIBHKEHHE HM  CIOCOOBI  €ro 10 1 bubmmoteka HOK
' OTHCAHUS https://m.edsoo.ru/7f41a4aé
. bubnuoteka HOK
1.2 B 2 1
SanMoiencTBre Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubnmmoreka HOK
1. 1
3 3aKOHbI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bubnuoreka I[HOK
2.1 Mexanuueciue konebannus ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
2.2 M .3 8 1 3
CXAHMICCKHE BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTpOMArHUTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHbI
DIEeKTPOMarHUTHOE TI0JIE W 3JEKTPOMAarHUTHBIC bubnuoTeka [HOK
3.1 6 2
BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znea 4. CBeToBbI€ sIBJI€HUS
bubnuoreka HOK
4.1 6 2
3aKOHbI PACMIPOCTPAHCHNT CBCTA https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI M onTHYECKHE TPUOOPHI 6 3 bubnuoreka I[HOK
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bubnuoreka HOK

4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 httos://m. edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
bubnnoreka HOK
5.1 Hcnyckanue U MorjoieHue cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
2
> CTpoCHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpenne u 0000IIEHHUE CcOAEpXKaHUA Kypca 9 2 bubnuoteka [HOK
' ¢busuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHME 11O ®U3UKE 7 KJIIACCA

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 ®dusnka — Hayka 0 npupone. SIBieHus 1
npupoisl. Dusndeckue sBICHUS
MexaHudeckue, TEIIOBEIE,
2 ANIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC, 1
3BYKOBBIE SIBJICHUS
3 dusnyecKkre BEJINYUHBI U X U3MEPCHUE 1
Ypok-uccienoBanue "U3mepenue
4 TeMIepaTypbl IPU MOMOIIU >KHIKOCTHOTO 1 1
TepMOMETpPA U TaTYMKA TEMIIepaTyphl"
Kak ¢usuka u gpyrue ecrecTBEHHBIE
HayKH U3y4aroT PUPOAY.
5 ECZIe{CTBeHHOHa }}7111171 METOI HOI;Hl;HI/IZ 1 Bubmioreia HOK
v N https://m.edsoo.ru/ff09f72a
Onucanve  ¢GuU3NYECKUX  SBICHUH  C
HOMOIIBIO MOJIETIEN
Ypok-uccienoBanue "IIpoBepka
5 TUMNOTE3bl: JAJIbHOCTh NOJETAa IIApHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJibllie BhICOTA IMycKa'
Crpoenue BEIECTBA. OnbIThI
7 JOKa3bIBAIOIINE JIUCKPETHOE CTpoeHHé 1 bubmotera HOK
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
8 JIBryKeHre yacTHIl BEIIeCTBA 1 Eubmiorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccrnenopanue «OnbIThI 1o 1 1
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HAOJNIOJICHUIO  TEIUIOBOTO  PACIIUpPEHUs
ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocss3p MEXKIY CBOMCTBaMH
BCIICCTB B a3HBIX arperaTHbIX
11 COCTOSIHUSIX M HMX paTOMHOMOJIerJm HBIM bubmmorexa HOK
yip https://m.edsoo.ru/ff0a0378
ctpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
12 Mexannueckoe aBukeHHe. PaBHOMepHOE bubnuoteka HOK
Y HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubnmmoreka HOK
13 Ckopoctb. EAMHHUITBI CKOPOCTH
p JUTHHLT p https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu u BpeMeHU ABM>KCHUS bubmmorexa HOK
yr p a https://m.edsoo.ru/ff0a0ae4
Nueprus. 3akoH HHEPIIAH.
15 B3aI/II)MO efcTBHE Tel Kak 1 I/II)qI/IHa bubmorera LIOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIDKCHHS TEll
16 [ImotHOCTE BemecTBa. Pacuer maccel u bubnmoreka [HOK
o0beMa Tejia 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopnas pabora «OmpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIay»
Pemenne 3agau mo teme "IlmoTHOCTH bubnuoreka [HOK
18 "
BEIIlECTBA https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTePUCTHKA
19 B3auMojieiictTBust Ten. Cuila yOpyrocTH.
3axoH ['yka
JlaGopaTopHas pabora «M3yuenue
20 3aBHCUMOCTH pacTsukeHus (aedopmarim)
MPYXUHBI OT MPUIOKEHHOHN CHITBD)
21 SBnenue TsaroreHus. Cusa TSKECTU
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CBsi3p MEXJly CUJIOH TSHKECTH M Maccou

bubnuoreka HOK

22 "I'CJIa. Bec Teﬂa'.' Pemenue 3amau mo teme https://m. edsoo.ru/ff0al778
Cuna TspKecTu
Cunma TsDKeCTH Ha JpYrux IUTaHeTax. bubnuoteka [HOK

23
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubnnoreka HOK

24 Hswepetine ciut. JlHamomerp https://m.edsoo.ru/ff0al8cc

bubnnoreka HOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue ABYX CHJI, HalpaBJIEHHBIX IO bubnuoteka HOK
OJIHOM IpsIMOM. PaBHOAEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenne 3aj7a4 o TeMe
"PaBHOnelicTBYrOIIAsA CrT"

28 TpeHue CKOJNBXEHUS M TPEHUE TIOKOS. bubnuoreka [HOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabora «3yuenne

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS bubnuoteka [HOK
OT CHJBl JaBJEHUA W  Xapakrepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»

30 Pemenne 3agau  Ha  ompejeneHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemienue 3amau mo temam: «Bec Ttenay,

31 «Fpa(bnquK(I)[e H300paKeHUE  CHID» bubmorexa HOK

. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KourtponsHast  pabota 1o  Temam:
32 «Mexanuueckoe JBIKeHuey», «Macca,
IJIOTHOCTHY, «Bec Temayn, «I'paduueckoe
n3o0paxenue cumy, «CHIIb
33 HaBnenne. CnocoObl yMEHBIIECHUS U bubnuoTeka [HOK

YBCINYCHHUA NaBJICHUA

https://m.edsoo.ru/ff0a20a6
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JlaBnenue rasza. 3aBUCHUMOCTH JIaBJICHUS bubnunoreka HOK

34 N
ra3a ot o0bEma, TeMIeparypsl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHMs TBEPABIMM TEJIAMM, bubnuoreka HOK
KUJKOCTAMHU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B MKUJIKOCTH W ras3e, BbI3BAaHHOE bubnuoteka HOK
JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau mo Teme «/laBieHue B bubmmoteka HOK
KUAKOCTHU U rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826

bubnnoreka HOK

38 Coobmaiontecs cocyAs! https://m.edsoo.ru/ff0a2970

39 IManpaBnuygeckuii mpece bubmotera HOK

https://m.edsoo.ru/ff0a3136

40 Manometpel. IlopmiHEeBOM  KUIKOCTHBIN
Hacoc
Atmocdepa 3emuu. [TpuamHb!

41 CYIIECTBOBAHUS BO3AYITHOW 0O0OJIOYKH bubnuoteka [HOK
3emn.  3aBHCHUMOCTh  aTMOC(EpHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI Ha/l YDOBHEM MOpS

bubnuoreka LHOK

42 Bec Bo3nmyxa. ATMocdepHOe 1aBlieHHE https://m.edsoo.ru/ff0azb5a

43 N3mepenne atmochepHOro  aBJICHHS. bubnuoteka [HOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT bubnuoTeka [HOK
BBICOTBI HAJl yDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 bapomerp-anepou. AtmocdepHoe bubnuoTeka [HOK
JTABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo teme "ATMocdepHoe
naBieHue"

47 JlelicTBMEe  KMJAKOCTH W Traza Ha bubnuoTeka [HOK

MOrpy’>XCHHOC B HHUX TCJO. ApXI/IMe,Z[OBa

https://m.edsoo.ru/ff0a3276
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culia

Jlaboparoprast pabora «OmnpeneneHue

bubnnoreka HOK

48 BBITAJIKUBAIOLIEH CHUJIbI, IEHCTBYIONIEH Ha https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKHIKOCTHY
Jlaboparopuas pabora  TO TeMe
49 «/ccnenoBanue 3aBUCUMOCTH Beca Tejia B bubnmmoreka HOK
BoJie¢ OT o0ObéMa TIOTPY)KEHHOW B https://m.edsoo.ru/ff0a3514
JKHIKOCTD YaCTH TEJa»
bubnnoreka HOK
50 Hnaparue e https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBanue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH
U OIpeJieieHne €€ rpy30MnoqbEMHOCTH"
Pemenne 3agau mo TemaMm: «llmaBanme
52 cynoB. BosnyxorutaBanue», «JlaBieHue bubmroTera LOK
N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bubnuoreka I[HOK
53 Mexanurecian pabora https://m.edsoo.ru/ff0a3f82
bubnuoreka LHOK
>4 MoIHOCTE. ERMHHIIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacdy€T MouiHocTH,
pa3BUBAEMOM MPHU MOIBEME 10 JIeCTHUIIE"
56 IIpocteie Mmexanu3mbl. Peruar. PaBHOoBecue
CHWJI Ha pblyare
KontponbHas padoTa nmo teme «JlaBienue
57 TBEPIBIX TEJ, J>KUAKOCTEH M Ta30B» /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHbIit ypok. Pabota c TEKCTaMH 110 By6mioTexa 10K
58 TeEMeE «/laBnenue TBEPABIX TEN,

KUAKocTe U razoB» / Bcepoccuiickas

https://m.edsoo.ru/ff0a4ffe
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poBepoyYHas pabora

59

Polyaru B TexHuke, OBITY W TPHUPOJE.
Jlaboparoprast pabora «MccinemoBanue
YCJIOBHI PABHOBECHSI phlyara

0.5

bubnnoreka HOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau 1o TeMe «YCIOBUA
paBHOBGCI/Iﬂ pmqara»

bubnnoreka HOK
https://m.edsoo.ru/ff0a48a6

61

Koadpdumuent  monesnoro  neicTBus
MeXaHu3Ma. JlabGopaTopHas pabora
«M3mepenue KITZQ HaKJIOHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mno Teme '"Pabora,
mortHocTh, KIT"

bubnnoreka HOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunueckast sHeprus. Kunernueckas u
MTOTEHIMAJIbHAs SHEPT UL

bubnnoreka HOK
https://m.edsoo.ru/ff0a4252

64

3aKoH COXpaHECHUS MEXaHUYECKOMU
SHEpPruun

bubnuoreka IHOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT o Teme
"DKcnepuMEeHTAIbHOE ompeeieHue
W3MEHEHUS KUHETUYECKOU u
MOTEHIIMATLHOW SHEPTUU IPU CKATHIBAHUU
TeJa M0 HAKJIOHHOM MJI0CKOCTH"

66

Kountponsnas padota no teme «PaboTa u
MOIIIHOCTh. DHEPTHs»

67

PesepBHrblit ypok. PaboTta ¢ Tekcramu 1o
TeMe "MexaHuueckoe ABmxeHue"

bubnuoTeka [HOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHrbIit ypok. PaboTa ¢ Tekcramu 1o
teme "PaboTa. MomnocTs. DHeprus”

OBILEE

KOJIMYECTBO YACOB I10

I[TPOTPAMME

68

12
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IHOYPOYHOE IINTAHUPOBAHME 110 ®U3UKE 8 KIIACCA

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
ara undgpoBbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue A bp
Bceero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE  TIOJIOKEHHS  MOJIEKYIISIPHO-
1 KHHETHYECKOW TEOpUM M HX OiBIlI“)HI)Ie 1 bubmmorexa HOK
p https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYIT 1
3 Mopaenu TBEPAOTO, SKAIKOTO Hu 1 bubanorexa HOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPAOTO, KUIKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHUI BEIIeCTBA HA 1
OCHOBE TTOJIOKEHUH MOJICKYJISIPHO-
KMHETUYECKON TEOPUH
bubnuoreka I[HOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMmaunBaHue u KaluJUISIPHOCTb. 1 bubnuoreka HOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacumpeHue U CkaTUE 1 bubmmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3p TeMIiiepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS YaCTHII
9 Buyrpennsis SHEpPrHusl. CriocoOsr 1 bubnuoTeka [HOK
M3MEHEHHUS BHYTPEHHEHN SHepruun https://m.edsoo.ru/ff0a5c60
bubnuoreka HOK
10 Buaer Tenonepenaun 1
g pe https://m.edsoo.ru/ff0a6412
Ypok-koHpepeH s "[IpakTuueckoe bubnuoreka [HOK
11 . 1 1
HCTIOJIb30BaHUE TETIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0
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BCIIICCTB u MaTcpurajioB B eisx
sHeprocoOepexeHus"

12 KoaunuectBo TEIJIOTHI. VnenbHas bubnmmoreka HOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TEIIOBOTO OanaHca. bubnuoreka HOK
TemooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabora "HccnemoBaHue
14 ﬂBHCIfI/ISI ”feHJIOOgMeHa pu CMGHJIII/IBaHI/II/I bubmorexa HOK
. o " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpsueit BOIBI
Pacuer KOJIMYSCTBA TCIUIOTHI,
15 HEOOXOIUMOTO JUIsl HarpeBaHWsl Teja |
BBIJISISIEMOTO UM TIPH OXJIAXKICHUH
16 JlabopatopHnass pabGorta "OmpeneneHue bubnuoteka [HOK
YAEIbHOW TETNIOEMKOCTH BeIlecTBA" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUIMBA. YJEJIbHAs TEIIoTa bubnuoteka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u OTBEp/ICBaHUE
18 KPUCTAJUTMYECKHUX TEJl. Yz[em;Ha: HTeHHOTa bubmroTexa HOK
https://m.edsoo.ru/ff0a71d2
IUJTaBJICHUS
19 JlaGopaTopHas pabGorta "OmpexneneHue bubnuoteka [HOK
YAEIbHOW TETUIOTHI IIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanne  u KOHJICHCAITHS. bubnuoTeka [HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY nenpHas TerioTa
21 nmapooOpa3oBaHHs u KOH/ICHCAITUH. bubnuoTeka [HOK
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOTO TaBICHHUS
BnamHoch BO3/yXa. Ha60paT0pHai1 Er6imorexa LIOK
22 pabora "OmpeneneHrue OTHOCHUTEIBHOM

BJI&YKHOCTH BO31yxa"

https://m.edsoo.ru/ff0a7628
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Pemienne  3amau Ha  ompenaesieHUE

23
BJIQXKHOCTH BO3/yXa
[TpuHIHTIEL paboThI TETJIOBBIX
24 JBUTATEICH. [TapoBas TypOHHAa.
JIBurarens BHYTPEHHET'O0 CTOPAHMS
o5 KII[ TtemioBoro nsurarens. TenaoBbie bubnuoteka HOK
JIBUTATEIH U 3aIIUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUsT U TPEBpaICHUS
SHEPTUH B TETUIOBBIX MpoIleccax
[loaroroBka K KOHTpPOJILHON paboTe 1o
27 teme "TemnoBsie $III3)J'ICHI/I$I IE?;MGHGHI/IG bubmorera HOK
. ) " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
KonTponsnas padota no teme "TemnnoBbie
P P bubnmmoreka HOK
28 SIBJICHUS. N3menenune arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BellecTBa
29 DJIeKTpu3aIus TeJl. JIBa pona
AIIEKTPUYECKHX 3apSAI0B
30 VYpok-uccienoBanue "DIEKTpU3aLMS Tell
WHAYKIMEN U MPU CONTPUKOCHOBEHHUH "
B3anmopeiicTBue 3apsSKEHHBIX Tel. 3aKOH bubanorexa HOK
31
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe TmoJie. HampsbkeHHOCTb
32 JJIEKT pI/IquKoro OJIst ’ [puHumn bubmotera HOK
P i P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UINH AIEKTPUUECKUX MOJIeH
33 Hocutenu  snekTpuyeckux  3apsjioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 IIpoBOogHMKM W AMDJIEKTPUKH. 3aKOH bubnuoreka I[HOK
COXpaHEHUS JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha NpUMEHEHHE CBOMCTB bubnuoreka I[HOK

QJICKTPUYICCKHUX 3apA10B

https://m.edsoo.ru/ff0a90cc
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ONEeKTpUYECKUH  TOK, yCIOBUS €O

36 CYIIIECTBOBAHMS Ncrounuku bubmorexa HOK
yi ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS DIEKTPUIECKOTO TOKA bubmorera HOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue "JleticTBUE
38 AIIEKTPUYECKOTO TIOJSI HAa TPOBOJAHUKH H 1
TUBIEKTPUKH"
39 ONeKTpUYecKuii  TOK B MeTaliax, bubnuoteka HOK
KHUJKOCTSAX U rasax https://m.edsoo.ru/ff0a9838
40 OnekTpuyeckas Iefb W €€ COCTaBHbBIC
JacTH
Cunma Toka. JlaGoparopHast aboTta
41 "Usmepenne w eerm EBaHI/Ie pCI/IJ‘ILI 0.5 bubmorexa HOK
" p perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DnekTpuyeckoe HanpsbkeHue. BonbTMerp.
42 Jlabo Ie)lTo Hast a6Ic)>Ta "U3mepenue TpI/I 0.5 bubmorexa LIOK
patop P . P ' https://m.edsoo.ru/ff0a9e14
pEryIupoBaHUE HAMIPSKEHUS
43 ConpoTuBjiieHUE MPOBOAHUKA. Y IEIbHOE bubnuoteka [HOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabota "3aBHCHMOCTH
AJIEKTPUYECKOTO CONIPOTHUBJICHUS bubnuoteka [HOK
44 1
MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAgN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKAa OT HANPSKEHUS. bubnuoreka [HOK
45
3akoH Oma Juisl y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopuast pabora "HccnemoBaHue
46 3aBUCHMOCTH CHJIBI TOKAa, MAYIIETO 4Yepe3 1 bubnuoreka [HOK

PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnegoBaTenbpHOE u napajjiCJIbHOC

47
COCIMHEHUS IPOBOTHUKOB
Jlaboparopuas pabota "ITpoBepka
48 IIpaBUJIa CJIOKEHUS HAIPSHKEHUN IpH bubnuoreka HOK
IIOCJIEOBATEIIBHOM ~ COEAMHEHUU  JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabGopartopHas abora "IIpoBepka
49 I aBlfna ’ JUTS pcpmm TOKap I'II) 151 bubmiorexa HOK
P I,)' https://m.edsoo.ru/ff0aadle
napajuieIbHOM COCIMHEHUH PE3UCTOPOB
Pemrenne 3amay Ha npUMEHEHHE 3aKOHA
50 Oma s aSJII/I‘—IHIZ)FO COEIMHEHNS BubmroTera HOK
p https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 Pabota u MOIIHOCTH DJIEKTPUUECKOTO bubnuoteka HOK
ToKa. 3akoH [xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHas abora "Ompenenenue
52 a60TpLI E MomII){OCTH 3JIeKTpHIIIIeCKoro bubmroTera LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUYeCKHe LENd U HOTpeOuTeIn
53 DIIEKT pI/IquKofI SHEPIUHU Bp OBIT Brbmiorexa HOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbIkanme
54 ITocrostubIe MAarHuThl, HX
B3aMMOJEHCTBUE
VYpok-uccnenosanue "M3ydenue mnosaen bubnuoreka I[HOK
55 "
MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1oje. Mar"HutHoe 1oOJe
56 3eMiIi U €ro 3HaueHWe mId JKU3HH Ha Eubmiorexa HOK
A https://m.edsoo.ru/ff0acOba
3emiie
IlogroroBka K KOHTPOJIGHOW paboTe IO
A " P P bubnuoreka LHOK
57 TeEMeE OnexTpuuecKue 3apspl.

3ap$[)KCHHHe Te€Ja U UX B3aUMOJICHCTBUS.

https://m.edsoo.ru/ff0abd2c
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ITocTosAHHBIM neKTpUYECKUil TOK"

58

KontponsHas pabora 1o TeMe
"OnexTpuueckue 3apsiabl.  3apsKEHHbIE
Tena ¥ uX B3auMoencTeud. [locTosHHBIN
anektpuyeckuii Tox" / Beepoccuiickas
poBepoyYHasi pabora

bubnnoreka HOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblil ypok. Pabora ¢ Tekcramu 1o
teMe "llocTosIHHBIN ANIeKTpUYecKuil TOK'" /
Bcepoccuiickas mpoBepouHas paboTa

bubnnoreka HOK
https://m.edsoo.ru/ff0acdc6

60

Oneir  Opcrena.  MarnutHoe — mose
NIEKTPUUYECKOr0 TOKa MarHutHoe noie
KaTylmKHu ¢ TOKOM

bubnnoreka HOK
https://m.edsoo.ru/ff0acld2

61

[IpumeneHne 2JIEKTPOMAarHuTOB B
TEXHUKE. Jlaboparopnast pabota
"U3ydyeHune ACUCTBUS MarHUTHOTO TIOJIS
Ha MPOBOJIHUK C TOKOM"

0.5

bubnnoreka HOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTaTENb TMOCTOSHHOTO —TOKa.
Hcnonb3oBaHnue 3ieKTpoaBUTATENEH B
TEXHUYECKUX  YCTpPOHWCTBaX M  Ha
Tpancropte.  JlaGoparopnas ~ paboTta
"KoHcTpynpoBaHue W u3ydyeHHE pPaOOTHI
3NeKTpoaBUraTess"”

bubnuoreka LHOK
https://m.edsoo.ru/ff0ac86¢c

63

OIBITH ®Dapanes. 3akoH
3NIEKTPOMarHUTHOM WHAYKUuH. IIpaBuio
Jlenma

64

OnektporeHepatop. CrnocoObl moixydeHus
ANEKTPUUECKON SHEPTUH.
DNEeKTPOCTAaHIIMM Ha BO30OHOBISIEMBIX
HCTOYHHUKAX SHEPTUU

65

IloaroroBka k KOHTpOJ’IBHOfI pa60Te 1o
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TeMe "DJeKTpUYeCKHMe UM MarHUTHBIC
siBiIeHUS"
66 KouTtponbsHas pabota 1o TeEMe 1 bubnuoreka HOK
"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1 bubnuoreka HOK
teme "TernsioBbie sABICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
Teme "MarHuTHbIC SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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HOYPOYHOE IINIAHUPOBAHHMUE 11O ®U3UKE 9 KITACCA

KounuecTBO YyacoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue a op
n/m Bceero H3ydeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 Mexanndeckoe JBHKEHHE. MarepuanbHas 1
TOYKa
9 Cucrema OTCYEeTa. OTHOCHTEIIBHOCTh 1 bubmmoteka HOK
MEXaHHYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOIMHEHHOE JBIKECHHUE 1 bubmorexa HOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE TPAMOJIMHENHOE IBH)KEHHE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuneliHoe PaBHOYCKOPEHHOE 1 bubnuoteka HOK
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO  JBWKEHUA. [ 'paduk 1
CKOPOCTH
JlaGoparopHas aboTa "OmnpeneneHue
7 CKO peHI/I}II) Tela pn U paBHO cr;oﬂ €HHOM 1 1 bubmorexa HOK
YEROP P . P Y ,P https://m.edsoo.ru/ff0adb18
JBHMOKCHUH 10 HAKJIOHHOM TIOCKOCTH
8 CBoOoanoe magenue tei. OneiTel [ anunes 1
PaBHOMEpHOE HABMIKEHHE II0 OKPYXKHOCTH.
9 ITepuon 11?1 qaCT(I)[Ta oOpareHus Hflﬁla(ﬁHaﬂ u 1 bubmiorexa HOK
P P ’ https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
bubnuoreka HOK
11 [Iepsrrii 3akoH HeroToHA. BekTop cHITb 1
P p https://m.edsoo.ru/ff0ae612
12 Bropoit 3aKOH Herorona. 1 bubnuoreka I[HOK
PaBHozelicTByrOIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herorona. Cynepno3unus cui 1 bubnuoreka HOK
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https://m.edsoo.ru/ff0ae982

Pemenne 3aaa4 Ha MIPUMCHCHHC 3aKOHOB

bubnuoreka HOK

14 HrroTona https://m.edsoo.ru/ff0aeb6c

bubnnoreka HOK

15 Cuna ynpyrocti. 3akon T'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuia ynpyroctu»

17 JlabGoparoprass ~ pabora  «OmpenencHue bubnmroreka LHOK
KECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28

bubnnoreka HOK

18 Cua Tperms https://m.edsoo.ru/ff0af738

bubnnoreka HOK

19 Pemenue 3agau no reme «Cuia TpeHUS» https://m.edsoo.ru/Ff0afa26
JlaGopatopnass ~ pabota  "OmpeneneHue bubnuoteka [HOK

20
K03 duIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubnmmoreka HOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuma TsSOKECTH MW 3aKOH  BCEMHPHOTO bubnmoreka [HOK
TATOTEHUA. Y CKOPEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
VYpoxk-koupepennus "J[BIKeHUE TET BOKPYT

23 rpaButaniuoHHoro  1ieHtpa  (CostHeuHas
cucrema). ['amakTuxun"

Pemenne 3amad mo teme "Cuita TSOHKECTH U bubnuoreka HOK

24
3aKOH BCEMHUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8

o5 [TepBas KOCMUYEeCKast CKOPOCTb. bubnuoreka [HOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHoBecue MaTepUaIbHOW TOYKH.

26 AbGcomotHO TBEpHoe Teno. PaBHOBecue bubnnoreka [HOK
TBEPAOrO Tela C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
Bpamienus. MomeHt cuibl. LleHTp Tsoxectu
PaBHOBecue MaTepUaIbHOW TOYKH.

27 AbGcomotHO TBEpHoe Tenmo. PaBHoBecue

TBEPIOrO Tela C 3aKpPEIUIEHHOW OCBIO
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BpaiieHuss. MoMeHT cuibl. LIeHTp TspkecTn

Pemtenne 3amau mo teme "MOMEHT CHIIBL

bubnuoreka HOK

2
8 Lentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOW pabOTE MO TEME
29 "M);[xaHHqGCKoe ’ ’ BIDKCHHE bubmorexa HOK
N " A ' https://m.edsoo.ru/ff0b0408
B3anmopeiictBue Ten
KoHuTponsHas abota 1o TeMe
30 "MGXI:lHI/I‘IeCKOC P JIBAYKEHUE Bubmuoreka HOK
. " ' https://m.edsoo.ru/ffOb06ec
B3anmopeiictBue Ten
14 ¢ Ttema. Wmmynbc cuibl.  3akoH
31 COI\;[(HZJI-III;HI/IﬂT " UMIT J'IBZa Yopyroe u bubmorexa HOK
P yu ) pyT https://m.edsoo.ru/ffob07fa
HEYIPYyroe B3auMoIeHCTBHE
32 Pemenue 3amay no teme "3akOH COXpaHEHUSA bubnuoteka [HOK
nMIynbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHHE
B IIPUPOJIC U TEXHUKE"
bubnmoreka IHOK
34 Mexannyeckasi paboTa U MOIIHOCTb https://m. edsoo.ru/ff0b0a84
35 PabGoTta cumbl TSHKECTH, CUIIBI YIPYTOCTH H bubnuoteka [HOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas ~ pabora  «OmpeneneHue
36 paboThl CHUIIBI TPEHUS HPU PAaBHOMEPHOM
JIBUKEHUM  Tella 10  TOpPU30HTAIBbHOM
MTOBEPXHOCTH»
37 Cesi3p nsHeprun u pabotsl. [loTeHimanpHas
SHeprus
38 Kunernueckass  sneprus. Teopema o bubnuoreka [HOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs YHEPTUU B MEXaHUKE
40 JlaGopaTtopnas pabora «M3yueHue 3akoHa bubnuoreka I[HOK
COXpaHEHUS DHEPIUM» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoe JIBIDKCHHUE u ero bubnuoreka 1IOK
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XapaKTCPUCTUKU

https://m.edsoo.ru/ff0b1858

3aryxatomue KojiebaHus. BbIHYyXIeHHbIE

bubnuoreka HOK

42
Kxonebauns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii 1 NpyKMHHBIM MASITHUKH
VYpok-uccieaoBadie «3aBUCUMOCTh IEPHOIA
44 Kfne6aHI/H71 OT JKECTKOCTHU II WHLI U ﬁaccm Bubnuoreka HOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue >HEPruu NP MEXaHUUYECKUX
KoJIeOaHUIX
JIaGoparopHas abora «Onpenenenne
46 qaCTome If e 1/10)1: KOJIeOaHUN I ; HHHOTO Bubnroreka HOK
p pyx https://m.edsoo.ru/ffOblaec
MAasiTHAKAY
JlaboparopHas abora «ITpoBepka
47 HGSaBII)/ICI/H\l/:I)OCTI/I mne Eo a Kone6aHm“1: r ; a bubnnotexa HOK
PHOZ py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCCHI TPy3a»
Mexannueckue BOJIHEIL. CBolicTBa
48 MEXAaHUYECKUX  BOJH IIpomoneHBIE W© bubmroTera LHOK
’ p https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpok-koHpepennus "MexaHHYECKHUE BOJHBI
B TBEpJoM Tene. CelicMuyeckue BOJIHbI"
50 3ByK. PacripocTpanenue u oTpakeHHE 3ByKa
51 Ypok-uccienoBanue "HaOmaronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMkOoCTh 3ByKa W BBICOTa  TOHA.
AKyCTUYECKHI1 pe30HaHC
53 Ypok-koHpepeHIus "VapTpa3Byk u bubnuoTeka [HOK
UH(OPa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJIBHON pabOTE MO TEME
54 "3aKOHEI coX aHI;HI/I}I pMexaHI/IquKI/Ie Bubmiorexa HOK
P . https://m.edsoo.ru/ff0b25f0
K0JIEOAHUS U BOJIHEI
55 KontponpHast pabora mo Tteme "3aKOHBI

COXpPAaHCHUA. Mexannueckue KoJieOaHHS U
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BOJIHBI"

DneKTpOMarHuTHOE ToJIe. bubnuoreka HOK
56
DNEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpox-koHpepeHuus "[lkana
58 JJNIEKTPOMAarHUTHBIX BOJIH. Vcnonb3oBaHue bubnuoreka HOK
3JEKTPOMArHUTHBIX BOJH JUII  COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenopanne "M3ydeHune CBOWCTB
59 3J1peKT OMarHUTHBIX Bonqu C  TIOMOIIBIO bubmorexa HOK
P " https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
60 Pemenne 3amay Ha omnpeneneHne 4acTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DJIEKTpOMarHuTHas npupojaa CBETa. bubnuoteka HOK
CkopocTth cBeTa. BoHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounukn CBeTa. [IpssmonuHeitHOE
62 pacrpoCTpaHEHHE CBETa 3aT1\I/)IeHI/I;{ Connima bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKkoH OTpakeHHs cBeTa. 3epkaia. PemieHue
63 3a/1a4 Hapn UMCHCHHE 3aKI())Ha OTPaKCHUS bubmorera HOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUSA bubnuoTeka [HOK
cBETa https://m.edsoo.ru/ffOb3aea
[lonHoe BHYTpeHHEEe OTpa)keHUE CBETa.
65 I/IcnonL30BaHy1:: nonHor(I)) BHYTPECHHETO bubmotera HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpa)XEHUS B ONTHUYECKUX CBETOBOJAX
Jlaboparoprast  pabora  "HccnemoBanue
66 3aBUCHMOCTH yTJia TPETOMIICHUSI CBETOBOTO
JTy4a OT yrja MajeHusi Ha TpaHuIle "BO3IyX-
crekao""
67 VYpoxk-koHpepeHuus "Hcnonp3oBanue

IIOJIHOT'O BHYTPCHHCTO OTpPaAKCHUS:
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CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

Bbubnuoreka HOK
68 Jlun3zel. OnTudeckas Cuiia JIMH3BI httos://m.edsoo.ru/FOb3f2c
. bubnuoteka HOK
69 [TocTpoenue n300pakeHUH B IMH3AX https://m.edsoo.ru/ffobAdda
JlaGopaTopHas abora  "Ompenenenue
70 (bOKyEHOFE paCCTOEHI/ISI " onmqefxcl)lﬁ CHUTBI bubmorexa HOK
o https://m.edsoo.ru/ff0b4206
cobuparomiei TMH3bI"
71 Ypoxk-koHpepenus "OnTuYecKrue JTUH30BBIC bubnuoteka HOK
npuoops"” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koupepenuus "Jledexrsr 3penus. Kak
COXpaHUTh 3peHue"”
Pa3noxxenue 6enoro ceera B cekTp. ONBITHI
74 Hprorona. Cioxenue CHeKTpaHBHEII; LIBETOB. Bubmioreia HOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopatopnas ~ pabora  "OmbITeI  TO
75 paslioKeHUI0 Oeoro cBeTa B CIEKTp H bubnmoreka [HOK
BOCHPUATHUIO I[BETa MPEIMETOB MPH HX https://m.edsoo.ru/ff0c0e2a
HaOIIOCHUH Yepe3 [IBETOBbIC GUILTPHI"
VYpok-npaktukym  "BonHOBBIE  CBOMCTBa
76 CBeTa: JAWcrepcus, HWHTEpPEpeHIus U
mudpakus”
77 OmnsiTel Pezepdopna u mnanerapHas Mojenb bubnuoTeka [HOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monaens atoma bopa
79 Hcnyckanue M MOIJIOLIEHWE CBETa aTOMOM. bubnuoreka I[HOK
KBantsl. JInHelyaTbie crIeKTpEI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmroneHue CHeKTpoB bubnmoreka [HOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI Bbubnunoreka 1IOK



https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c1672

Crpoenue aromHoro sjapa. HyxnonHas

bubnuoreka HOK

82 MO/JIEJIb https://m.edsoo.ru/ff0c18ac
83 PamnoakTuBHBIC TIpeBpanicHust. M30ToOIbI bubmorexa HOK
https://m.edsoo.ru/ff0clal4

Pemienne 3amau mo teme: "PammoakTuUBHBIC bubnmmoteka HOK

84 " _

IIpEBpaIICHUSA https://m.edsoo.ru/ff0clb4a

85 [lepuox momypacnana

86 Ypok-koHpepeHius "PannoakTuBHBIC bubnuoteka HOK
M3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHBI COXpPAaHEHUS bubnuoreka [OK
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus CBsI3M aTOMHBIX sA1ep. CBsA3b MacChl bubnuoreka [HOK

88
Y SHEPTrUu https://m.edsoo.ru/ffOcld7a

89 Pemienne 3amau  mno Teme "SnepHbie
peakuun"

90 Peakuym  cuHTE€3a W JeNEHHUS  SAEP. bubnmoreka [HOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHndepennus "fAnepHas >HepreTuka.

91 JlelicTBUA paguoOaKTUBHBIX M3JIYYCHUH Ha
JKUBBIE OpraHu3Mbl"

[ToarotoBka K KOHTPOJIbHOH paboTe MO Teme

92 "DJIeKTPOMAarHUTHOE oJe. bubnuoTeka [HOK
DneKTpoMarHuTHele  BOJHBL. ~ KBaHTOBbIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "

KouTtponsHas pabota o TeMe

93 "DIeKTPOMAarHuTHOE ToJIe.
DNeKTpOMarHuTHele  BOJHBL. ~ KBaHTOBbIE
siBIeHUS"

94 [ToBTOpenue, o6oOmenue. JlabopaTtopHbie bubnmoreka LHOK
paboTsl 1o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpEHMeE, 00001IeHHE. Pemenue bubnuoreka LHOK
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pacyETHBIX M KaYECTBEHHBIX 3aJady IO TEME https://m.edsoo.ru/ff0c2572
"TernnoBble mpouecch”
IToBTOpeHnue, 00001IeHHE. Pemenue
P 0 bubmmoteka HOK
96 pacUeTHBIX M KAYeCTBEHHBIX 3a/a4 10 TeMe 1
" < https://m.edsoo.ru/ff0c2a22
KII[ TennoBbIx ABUTraTenen
I1 , 600 . P
97 aoczTec;Iin}IIf i{ Kaq;:T(;eIIfHe;zza aq rf(I)H ::;Z 1 bubmorexa HOK
},) " A https://m.edsoo.ru/ff0c2b30
KII snexkTpoycTaHOBOK
98 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bubnuoteka HOK
paboTsl o Kypcy "CBeToBbIe siBIeHUS" https://m.edsoo.ru/ff0c2c52
IloBTOpenue, o006o00Omenne. Pabota ¢
99 TeKl(g;af/I; I/ilo TeMe ”;I:uczim COX aHZHI/ISI B 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOopenue, 00600menue. Pabora ¢ 1 bubanorexa IHOK
Texctamu 110 Teme "Komebanus 1 BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, 00600menue. Pabora ¢ 1 bubnuoteka [HOK
TekcTamu 1o teme "CBeToBbIE sIBICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, 0000menue. Pabora ¢
102 TekcTamMu 1o teme "KBaHToBas u sijepHas 1
¢duzuka"
OBILEE KOJIMYECTBO YACOB [10 102 97

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMeTHbIC pe3yJdbTaThbl O0CBOCHHUHA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pasnuyath SIBICHUS 110 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3HMUECKUX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4Hciie PU3NYECKUE SIBJICHUS B MPUPOJE, IPU 3TOM NEPEBOAUTH
MPaKTUYECKYI0 3aJady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBONCTBA
(npu3HaKu) GpU3NUECKUX SIBICHUI

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA Te€Nl M (PU3NYECKHUE SIBICHUS, HCHOJb3Ys
(u3nueckrue BEIMYMHBI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (GU3NUYECKUIN
CMBICT MCHOJIb3YEMbIX BEJIUYMH, WX 00O3HAU€HUS M €IMHUIbl (PU3NUEeCKUX
BEJIMYMH, HAaXOIUTh (OPMYINbI, CBA3BIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTh TIpapuKd H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOWCTBAa Tel, (QU3WYECKHE SBIEHUS M MPOLECCHI,
WCIOJIb3YSl U3YUYEHHBIE 3aKOHBI, IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alACHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

00BACHATH (PU3HUECKUE SBJICHUS, POIIECCH M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYHUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1 — 2 JIOTMYECKUX
maroBp ¢ omopod Ha 1 — 2 WM3y4YEeHHBIX CBONCTBAa (DM3MYECKHUX SIBJICHUM,
(bu3nYecKux 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THbIC 3a1auu B 1 — 2 MEeWCTBUS, UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHUE BEIIMYMHBI: Ha OCHOBE aHANM3a YCIIOBUS 3a7ayu
3alMChIBaTh KpaTKoe YCIOBHUE, TMOJACTaBJIATH (U3NYECKUE BEIUYUHBI B
dbopMynbl M NPOBOJIUTH pacy€Thl, HAXOJIUTh CIPABOYHBIC JIAHHBIE,
HE0OXO0UMBIE JUIsl PEeLIeHHs 3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYy4€HHON
(bu3HUecKo BEIUYUHBI

1.8

pacmo3HaBaThb MNPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPU  [OMOIIA
(bu3MUYECKUX METOJIOB, B OMUCAHUHM HCCIECIOBAHUS BBIACIATH IMPOBEPSIEMOE
IpeanoyiokeHrue (TUIoTe3y), pa3iuyaTh U UHTEPIPETUPOBATH MOTYYCHHBIN
pe3ynpTaT, HAaXOIWTh OIIMOKM B XOJE OMbITa, JAeNaThb BBIBOJABI IO €ro
pe3ynapTaTam

1.9

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3MUECKUX SBJICHUM MM (PU3NYECKUX
CBOMCTB Ted: (opMynHpOBaTh INPOBEPSEMbIE MNPEANONI0XKEHUs, COOMpaTh
YCTAHOBKY M3 TpPEUI0KEHHOTo 000pyIOBaHHMs, 3alHMCHIBATh XOJI OIBITa U
(opMynHpOBaTh BBIBOIbI

1.10

BBITOJIHATH MPSAMbIE U3MEPEHHSI C NCTI0Ib30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX
npuOOpoB, 3amMchiBaTh MOKa3aHWs MNpPUOOPOB ¢  Y4ETOM  3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTU U3MEPEHH

1.11

OpOBOAUTE HCCICIOBAHUC 3aBUCUMOCTU OJIHOH (I)PBH‘IGCKOﬁ BCJIIMYHUHBI OT
I[perfI C HUCIIOJIB30BaHUEM MMPAMBIX H3MCpCHHI>i, Yy4aCTBOBATh B
TIaHUPOBaHUU y‘IC6HOF0 HUCCICA0BaHus, COGI/IpaTB YCTAHOBKY W BBIIIOJIHATH
U3MEpCHUA, CJCAysad MNPCAJIOKCHHOMY IUIAHY, (I)I/IKCI/IPOBS.TB PE3YJIbTAThI
HOJ’Iy‘IGHHOfI 3aBUCUMOCTHU (I)I/ISI/I‘-ICCKI/IX BCJIMYMH B BHUAC TPCHIIONKCHHBIX




Ta6JII/II_[ n Fpa(bI/IKOB, JACJIaTh BBIBOABI 11O PE3yJIbTaTaM HCCICAOBAHNA

1.12

MPOBOJUTH KOCBEHHBIE H3MEpPEHHA (U3NUYECKUX  BEIWYHMH, CIEHYs
MPEIIOKEHHON MHCTPYKIMM: NIPU BBIIOJIHEHUU H3MEPEHUN coluparb
SKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHHE NCKOMOU BEJIMYHUHBI

1.13

coOmoaTh MpaBWiia TEXHUKH O€30MacHOCTH NpU paboTe ¢ 1abopaTOpPHBIM
00opynoBaHuEM

1.14

yKa3blBaTh MPHUHLMIIBI ACUCTBUSI NPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS H3YYCHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB C IOMOIIBIO HMX OIMCAHMS, HCIOJb3Ys 3HAaHUSA O CBOMCTBAx
¢u3nveckux  SABICHUA W  HEOOXoJuMBbIe  (PU3MUYECKHE  3aKOHBI |
3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH IPUMEpPHI (HAXOAUTh MH(GOPMALIMIO O NMPUMEPAX) MPAKTUYECKOTO
WCTIONb30BaHUSl (U3NYECKUX 3HAHUH B TOBCEIHEBHOW IKM3HH IS
obecrnieyeHus 6€30MacHOCTH MU 00pallleHny ¢ MpUOopaMu U TEXHUYECKUMU
yCTpPOMCTBaMH, COXpPAHEHUs 3/I0POBbsl U COONIOJEHUS HOPM 3KOJIOTMYECKOT0
MOBEACHUS B OKPYKAIOIIEH cpelie

1.16

OCYILIECTBIISITh OTOOpP MCTOYHMKOB UHGpopMauuu B cetu VIHTepHET B
COOTBETCTBUU C 3aJJaHHBIM IMOHCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOIIHUXCS
3HAHMM W NOYTEM  CpPaBHEHUS  PA3JIMYHBIX HMCTOYHHKOB  BBIJCNATH
nH(popMalno, KOTOpas SBISIETCS NPOTUBOPEUYMBOM WM MOXKET ObITh
HEJI0CTOBEPHOM

1.17

WCIOJIb30BaTh NpPHU BBHINOJHEHUH YUYEOHBIX 3aJaHUN HAYyYHONOMYIISIPHYIO
JTUTEPaATypy (PU3NICCKOTO COACPKAHUS, CIIPABOYHBIC MaTepHUAIBI, PECYPCHI
cetru  UHTepHer, BnameTh NpuéMaMH  KOHCIIGKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpATKHE IMHUCHbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 HMCTOYHUKOB MH(OpManuu (HU3UIECKOTO COJCpKaHHUS, B TOM
Yyucie MyOJIMYHO JeNiaTh KPaTKue COOOIICHUs O pe3yibTaTaX MPOCKTOB WIIH
y4eOHBIX HCCIIEIOBAHUM, MPH ATOM TI'PAaMOTHO HCIOJB30BaTh H3YYCHHBIN
MOHATUUHBIN  ammapaT Kypca (HU3MKH, COMPOBOXKIATh  BBICTYIUICHHE
Mpe3eHTalue

1.19

IIpU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeaciiThb
00sA3aHHOCTH B rpymnmn€ B COOTBETCTBHMHM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTh 3a BbIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aICKBATHO OILICHUBATH
CcOOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'PpYyHIIbI, BbICTPAUBATDb
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YYUTBIBASI MHCHUC OKPYIKAIOIINUX

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble  mpeaMeTHbIe  Pe3yJbTATbI  OCBOEHHSI  OCHOBHOIi
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BaTh ITOHATHA

1.2

pa3indaThb SABJIICHUSA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC q)HSH‘ICCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKHX SIBICHUH B OKPY)KAIOLIEM
MHUpE, B TOM 4uclie GU3NYECKUE SIBICHUS B MPUPOJIE, IPH 3TOM NEPEBOJAUTH
MPAKTUYECKYI0 33/Ja4y B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) GpU3MUECKUX SIBICHUHN

1.4

ONHCBIBATL HM3YYCHHBIC CBOMCTBa T€I H (I)I/I3I/I‘-IGCKI/IG SABJICHUA, HCIIOJIB3YA
(I)I/I3I/I‘-IGCKI/IC BCJIMYWHBI, ITPU OMMHUCAHHUU MPABUIIBHO TPAKTOBATH (I)PI3H‘-ICCI(HI>1
CMBICJI HCIIOJIb3YEMbIX BCJIWYHNH, 0003HAYCHHUS H CANHUIIbI (I)I/ISI/I‘-IGCKI/IX




BEJIMYUH, HAaXOAUTh (OPMYJbI, CBS3BIBAIOIINME JAHHYIO (HU3UUYECKYIO
BEJIMYUHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TpadUKud HM3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHUS M TPOLECCHI,
WCIOJB3Ysl U3YUYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMCHIBATH €r0 MATEMATUYECKOE BBIPAKCHUE

1.6

OOBSCHATh (PU3UYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM 4YHCIEC H B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH
MPUYMHHO-CIICJCTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHHE M3 | — 2 JOTHYECKUX
nraroB ¢ momompo 1 — 2 W3ydeHHBIX CBOWCTBA (DU3MYCCKHUX SIBICHHIA,
(hU3HYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a1a4u B 2 — 3 1eHCTBUS, UCMOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBS3BIBAIOIIME (PU3MUECKHUE BEIMYMHBL: Ha OCHOBE aHaJIM3a YCIOBMS 3aJauu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBISBIATh HEJIOCTATOK JAHHBIX JJISl PEIICHUS
3a/1auM, BBIOMpPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE i €€ pelIeHus,
MPOBOJUTH Pacdy€Tbl M CpPaBHMBATh IOJIYYEHHOE 3HAY€HUE (PUINYECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU

1.8

pacmo3HaBaThb MIpPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh TPH  [MOMOIIA
(u3MUecKuXx METOJIOB, WCIIOJIb3YSl OIKMCAHUE WCCIIEOBAaHUS, BbLIEIATh
MIPOBEPSIEMOE  MPEANOJIOKEHHE, OLEHHWBATh IPaBUJIBHOCTh  IOPSAJKA
MIPOBEICHUS UCCIIEIOBAHMS, J1€JaTh BBIBOIbI

1.9

MIPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3UUECKUX
CBOWCTB Tel: (OPMYIHUPOBATH MPOBEPSAEMBIC MPEANMOJIOKEHHUS, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO OOOpYyIOBaHMs, OMHUCHIBATH XOJ OIbITA U
(hopMyTUpOBaTh BHIBObI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C UCIIOJIb30BaHNUEM aHAJIOTOBBIX MPUOOPOB U
MaTYUKOB (DU3MUECKUX BEIWYHMH, CpPaBHUBATh pPE3YJAbTaThl H3MEpPEHHUMl ¢
y4€TOM 3aJaHHOU a0COJIFOTHOM MOTPEITHOCTH

1.11

MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT
Opyrol ¢  HCIOJIb30BAHMEM  MPSIMBIX  HM3MEPEHUH:  IUIaHUPOBATH
UCCIIeJIOBaHNe, COOMpaTh YCTAHOBKY U BBINOJHATH HM3MEPEHHUS, CIeays
OpEUIOKEHHOMY  IJIaHy,  (UKCUpPOBaThb  pe3yNbTaThl  IOJIY4YEHHOMH
3aBUCHUMOCTHU B BUJ€ TaOJHIl U rpadUKOB, AeJaTh BBIBOJBI MO pe3ylibTaTaM
UCCJICIOBAHUS

1.12

IIPOBOAUTHL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II'ICCKI/IX BCJIIMYMH: IIJIAHUPOBATH
H3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYTO YCTaHOBKY, cenysa
HpC,HHOH(eHHOﬁ HHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHNC BEJIMYNHbBI

1.13

coOIr0AaTh MpaBujia TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ JadopaToOpHBIM
000pyI0BaHUEM

1.14

XapaKTCPHU30BaATh IIPUHIUIIBL HeﬁCTBHH N3Y4YCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha KX OIIMCAaHUA, HCIIOJIb3ysl 3HAHUA O CBOMCTBax
(I)I/ISI/ILIGCKI/IX SIBJICHUH U HCO6XOI[I/IMBI€‘ (I)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaThb MPOCTBIE TEXHUYECKUE YCTPOMCTBA M  HU3MEPUTEIbHBIE
npuOOpbl MO CcXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABJISITh CXEMBbI
JNIEKTPUYECKUX LENEH € MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3inuas YCJIOBHbIE 0003HAYEHHsSI IIIEMEHTOB AJIEKTPUUYECKHX
Heneu

1.16

MPUBOANUTH TPUMEPHI (HAXOJUTh WHPOPMALIHIO O IPUMEPAX) MPAKTUYECKOTO
UCIONb30BaHUs (U3MUYECKUX 3HAHUH B TOBCEIHEBHOW IKM3HM IS
oOecrieueHns 6€30MACHOCTH MPHU 0OpallleHNH C MPUOOpPaMH U TEXHHUECKUMHU
YCTPONCTBAMH, COXPAHEHUS 3A0POBbS M COOJIIOJICHHSI HOPM KOJIOTHYECKOTO




MOBEACHUS B OKPYKAIOLIEH cpelie

1.17

OCYILIECTBIIATh TMOUCK HH(MOpMAMKu (U3NYECKOTO COAEPIKAaHUS B CETH
HNHrepHer, Ha OCHOBE HWMEKOIIMUXCA 3HAHMM W NYTEM CpPaBHEHUSA
JOTIOJTHUTEIBHBIX MCTOYHUKOB BBIJCIATH WH(POPMALIMIO, KOTOpas SBISETCS
IIPOTUBOPEUMBOM MJIM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCIOJNb30BaTh MPU BBINOJHEHUHM Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO
JaUTEpaTypy (PHU3HUECKOTO COJEP)KAHUS, CIPABOYHBIC MaTEPUAIIbl, PECYpPCHI
CETHN I/IHTepHeT; BJIaICTH HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA TCEKCTa,
npeoOpazoBaHus WHHOOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE IUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHHS,
0000mas wHGOPMANHUIO W3 HECKOJIBKMX HCTOYHUKOB (DHU3MUECKOro
COJIEp’KaHUs, B TOM YHCJIE MyOJIWYHO MPEICTABIATh PE3YAbTAThl MPOESKTHON
WM UCCIEI0BATENbCKON AESITEIbHOCTH, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh
W3YYEHHbI TOHATUMHBIN  anmapaT Kypca (U3MKH, CONPOBOXAATH
BBICTYIUICHHE NTPE3EHTAUEN

1.20

IpU  BBINOJIHEHUH Y4E€OHBIX TMPOEKTOB M HCCIEAOBaHUM (U3NYECKUX
MPOLIECCOB  pacHpenesaTh OOS3aHHOCTH B TIpYyNNE B COOTBETCTBUU C
ITIOCTaBJICHHBIMHU 33Jla4aMH, CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JECUCTBUU M
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OICHHBaTh COOCTBEHHBIH BKJIax B
JEATENBHOCTh TPYIIIBI, BBICTPAUBAaTh KOMMYHMKATHBHOE B3aWMOJECHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTb KOHPIUKTbI

9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble  mpeAMeTHbIe  pe3yJbTATHI  OCBOEHHMSI  OCHOBHOIA
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATHUA

1.2

pasnuyath SIBICHUS 1O ONMMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3HUECKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4YHuCIlie (PU3UYECKUE SIBICHUS B MPUPOJIC, IPH 3TOM MEPEBOINUTH
NPaKTUYECKYI0 3a/adyy B YYeOHYIO, BBIJCISATH CYIICCTBCHHBIC CBOWMCTBA
(mpu3Haku) PU3NYECKUX SABICHUMA

1.4

OIIMChIBaTh HM3YYCHHBIC CBOMCTBA Tl H (1)I/IBI/ILIGCKI/IC SABJICHUA, HCIIOJIb3Ys
(1)I/I?>I/ILIGCKI/I6 BCJIMYWHDI, IIPU OIIMCAHUU IIPABHUIIBHO TPAKTOBATH (I)H3H‘ICCKI/II>'I
CMBICJI HCIIOJIb3YEMbIX BCJIWYHH, 0003HAYEHHUST U CANHHUIIBI (1)I/ISI/IIIGCKI/IX
BCJINMYHNH, HaXOIHUThb (1)0pMy.]'IBI, CBA3BIBAIONINUC TAHHYIO (bHSH‘ICCKYIO
BCJINMYMHY C JApYruMu BCIMYMHAMU, CTPOUTH l"pa(l)I/IKI/I HU3YUYCHHBIX
3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie ABJICHHA MW IIPOLCCCHI,
HCIIOJIb3Yyd U3YYCHHBIC 3aKOHBI, IIPH 3TOM IaBaThb CJIOBECHYIO (bOpMyJ'IHpOBKy
3dKOHA U 3alMCbIBATh €0 MAaTCMATHUYCCKOC BBIPAKCHHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC nmponeccoel " CBOMCTBaA TCJI, B TOM YHUCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABJIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3H, CTPOUTH 00BsiICHEHHE U3 2 — 3 JIOTHYECKUX
maros € IOMOIIIBIO 2 -3 N3YUYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(I)I/ISI/ILIGCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTU

1.7

peuaTh pacy€THbIE 3a7a4u (ONUparolecs Ha CUCTEMY U3 2 — 3 ypaBHEHHUN),
WCIIOJIb3YSl 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (DU3MUECKHUE BEIWYMHBI: Ha
OCHOBE aHaju3a YCJIOBHUS 3aJaud 3alUChIBaTh KPAaTKOE YCJIOBHUE, BBISABIATH
HEJIOCTAIONIUE WM HM30BITOYHBIC JTaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBL,




HEOOXOIUMBIC Ui  PEIICHUs, TMPOBOJUTH pacuyéThl H  OIICHHUBATH
PEAUTUCTUIHOCTD TIOJYICHHOTO 3HAUCHUS] (PU3NICCKON BEITUIHHBI

1.8

pacno3HaBath MPOOIEMBbI, KOTOPbIE MOXKHO PEIINTH HMPH MOMOIIN (PU3HUECKUX
METO/IOB, MCIIOJIb3ysl ONMCAHUE MCCIEIOBAaHUS, BBIACIATH IPOBEPIEMOE
IIPEIOJIOKEHUE,  OLIEHMBATh  IPaBWIBHOCTb  MOpPAAKAa  IPOBEICHHUS
WCCJIEJOBAHNS, JIeNIaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUN
¥ OTIBITOB

1.9

IPOBOJUTH OTBITHI IO HAOMIONECHUIO (PM3UYECKUX SBICHUHA WIN (QU3NIECKUX
CBOMCTB TE€J: CAMOCTOSATENIBHO COOMPATh YCTAaHOBKY M3 M30BITOUHOr0 Habopa
000pyIOBaHUs, ONHUCHIBATh XOJ OTBITa U €r0 PE3yJIbTaThl, (POPMYIHUPOBATH
BBIBO/IbI

1.10

MIPOBOJUTH INPU HEOOXOJMMOCTH CEpPHUI0 NPSIMbIX H3MEpPEHUH, Ompenesnss
CpelHee 3HAue€HHE U3MepsAeMoM BelWuyuHbl ((POKYCHOE paccTOsHUE
coOuparomied  JUH3bI), OOOCHOBBIBaTH BBIOOp CHOCO0a  HU3MEpEHUs
(m3mepuTenpHOTO TPHOOPa)

1.11

MPOBOJUTH  MCCIEAOBAaHUWE 3aBUCUMOCTEM  (PU3MYECKMX BEIMYUH C
WCIIOJIb30BAHMEM  TPSAMBIX U3MEPEHMiIl: IJIaHUpPOBaTh  MCCIEI0BaHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  YCTaHOBKY,  (UKCHUPOBAaTh  PE3YyIbTAThI
MOJIy4E€HHOM 3aBUCHUMOCTH (PU3MYECKHUX BEJIMYHMH B BHUJE TaOIHUIM TpaduKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEI0BAHUS

1.12

IPOBOANTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/ILIeCKI/IX BCIIMYMUH: IIJIAHUPOBATH
U3MepeHusi, coOupaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBINOJIHSTH
U3MEPCHUA, CICOaysa Hp@)l.]'[O)KCHHOfI HHCTPYKIOUH, BBIYHUCIATE 3HAYCHUC
BEJIMYMHBI U aHAJIM3UPOBATh MOJYYEHHBIE PE3yNbTaThl C Y4ETOM 3aJaHHOU
MOTPENTHOCTH U3MEPEHUI

1.13

coO01aTh MpaBWIa TEXHUKH O€30MacHOCTH TpH paboTe ¢ 1abopaTOpHBIM
000pyTI0BaHHEM

1.14

pasnmuyuaTh OCHOBHBIC TIPU3HAKK H3YYCHHBIX (U3UYECKUX  MOJIEICH:
MaTepuaigbHas TOYKa, aOCOJIFOTHO TBEPOE TEJIO, TOUCYHBIM MCTOYHHUK CBETA,
Jyd, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aroMa, HYKIOHHAs MOJCIb
ATOMHOTO SI/Ipa

1.15

XapaKTepu30BaTh IPUHIUIIBL ,HCfICTBHH HN3Y4YCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
YCTPOﬁCTB C OHOpOﬁ Ha HX OIIHUCaHus, HCIIOJIb3ysd 3HAHHA O CBOMCTBax
(1)I/ISI/ILICCKI/IX SIBJICHUH U HCO6XO,I[I/IMBIC (1)I/I?>I/ILIGCKI/IC 3dKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEILHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPH
pelleHnr Y4eOHO-TIPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI ISl TOCTPOCHHUS
n300pakeHH B MJIOCKOM 3epKajie U coOOMparoen JuH3e

1.17

IPUBOIUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O TPUMEpax) MPaKTUIECKOrO
UCTIONIb30BaHUsl  (DM3MUECKUX 3HAHUM B TOBCEIHEBHON O KM3HHM 7S
obecrieueHus 6E30MaCHOCTH MPH 00pallleHuu ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHHUS 3/I0POBbS U COOMIOJICHUSI HOPM IKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN cpele

1.18

OCYILIECTBIISATh TMOUCK HMH(OpManuu (GU3MUECKOrO COJEpKAHUS B CETH
WnuTepHer, caMocTOSTENbHO (DOPMYIHpYs MOUCKOBBIA 3ampoc, HAXOAUTh
IyTH OTpeNieIeHus] JOCTOBEPHOCTH MOJYy4eHHOM HH(OpManuy Ha OCHOBE
MMEIOUIUXCS 3HAHUN U TIONIOJHUTEIBHBIX HCTOYHHUKOB

1.19

WCIOJb30BaTh MpPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3HUECKOTO COJIEpXKaHUs, CIPABOUYHBIE MaTEpUalbl, PECYpChl
cetu  MHTepHer; Biagerb OpuéMaMU  KOHCIEKTUPOBAHMS — TEKCTA,
npeoOpa3oBaHus HHPOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO




CO3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uHbOpMAIIMM M3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COZIEp KaHus,
NyOJIMYHO TPEACTABIATh PE3yNbTaThl MPOEKTHONW WM HCCIEI0BATEIbCKON

1.20 JIEATEIIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJb30BaTh U3YYEHHBIA MOHATUWHBIN
anmapar u3ydyaeMoro pasziena (GHU3MKM U CONMPOBOXKAATH BBICTYIUICHUE
MpEe3eHTalNel ¢ yuéTOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB
IpH BBIOJIHCHUM YYEOHBIX IMPOCKTOB M HCCICNOBAaHUN (PU3UUECKHX
IPOIECCOB  PaCHpPECiaTh OOS3aHHOCTH B TPYIIe B COOTBETCTBUH C

121 IIOCTABJIICHHBEIMH 3aJadaMHM, CJICIUTH 3a BBINOJHEHHUEM INIaHA JICHCTBHUHM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAI B
JESITEILHOCTh TPYIIbI, BBICTPAaUBAaTh KOMMYHHKATHUBHOE B3aUMOJCHCTBUE,
MPOSIBJISISt TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IMPOBEPSAEMBIE 3JIEMEHTBI COJIEP KXAHUS
7 KJIIACC
Kon
Kopx siemenrta ITpoBepsiemble 3J1eMEHTbI COIePKAHUA
pasjaena
®U3UKA U EE POJIb B IIO3HAHWU OKPYXXAIOIIETI'O MUPA
®usnka — Hayka o npupoje. ABneHus npupoasl. Pusndeckue
1.1 SIBIICHHS MEXaHHYECKHE, TEIUIOBEIC, ANEKTPUYECKHE,
MAarHUTHBIE, CBETOBBIC, 3ByKOBBIC
®dusndeckue BeNWYMHBL V3MepeHue (u3nyeckux BeTUYUH.
1.2 dusnveckue MPUOOPBHI. [TorpemHoCTh W3MEPCHUM.
MexayHapoaHas CUCTEMa €IUHUIL
EcTecTBeHHOHAayuHBIi ~ METOJ  TO3HAHWS:  HaONIOACHHE,
1 13 MMOCTAHOBKA HAy4YHOTO BOIPOCA, BBIJABMKEHHUE THUIOTE3,
SKCIEPUMEHT 0 MPOBEPKE TUIMOTE3, 00BsICHCHHE
HAOJIFOIAEMOTO SABJIEHUS
1.4 Onucanne GU3NIECKHUX SBJICHUN C TTIOMOIIBIO MOIETIeH
[IpakTrueckue paboOTHI:
N3Mepenne pacCTosTHUM.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TE.
N3mepenne TtemmepaTypbl Ipd  HOMOIIM  KHIAKOCTHOTO
TEPMOMETPA U JTaTYMKA TEMIIEPATYpPhI
IIEPBOHAYAJIBHBIE CBEJIEHW S O CTPOEHMU BEHHLIECTBA
21 CrpoeHue BewiecTBa: aToOMbl M MOJIEKYNbl, HX pa3MeEpBI.
OnbIThI, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIESCTBA
29 JBmxenue yactuil BemecTBa. CBsi3b CKOPOCTH JIBUYKEHUS
' 4yacTull ¢ Temrnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus
23 B3aumopeiictBue  yacTvll  BELIECTBA:  NPUTSDKEHUE U
OTTAIKMBaHUE
2 ArperatHble  COCTOSIHMSL ~ BEILECTBA:  CTPOEHUE  Ta30B,
24 KUIKOCTEH I/IVTBép,[[LIX (kpucTamnyeckux) Teia. B3aummocBs3b
MEXJy CBOWCTBAMHM BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M KX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTudeckue pabOTHI:
2.6 OueHka auameTpa aToMa METOJIOM PSAOB (C MCHOJb30BaHUEM
¢dororpaduii).




OnbITh IO HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITel 10 OOHAPYKEHUIO JEHCTBUA CHI MOJIEKYISIPHOTO
IPUTSKEHUS

JABIVDKEHUWE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexannueckoe IBHKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE
JABWKECHUE

3.2

Ckopoctb. CpeaHsisi  CKOpPOCTb  IIPM  HEPAaBHOMEPHOM
IBWKEeHUH. Pacdér myTu u BpeMeHU JIBUKCHUS

3.3

SBnenue nHepuuu. 3akoH MHepUUHU. B3aumoaeiicTBue ten Kak
IIpUYMHA M3MEHEHMsS CKOPOCTH [IBMKEHHs Tel. Macca kak
Mepa UHEPTHOCTH Teja

3.4

IlimorHoctes BemectBa. CBA3L IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €TMHUIIE 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aMMOICHCTBUS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3Mepenune cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

HBJ’IGHI/IC TATOTCHUA U CHUJIA TAXKCCTHU. CI/IJ'Ia TSIOKECTHU Ha )IpyrI/IX
mitagerax. Bec Teima. HeBecomocTh

3.8

Cuia Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHUE MOoKos. TpeHune B
MIPUPOJIE U TEXHUKE

3.9

CnoxeHnue CHJI, HaNpaBIEHHBIX 1O OJHOM  MPSAMOMN.
PaBHOElicTBYIOIIASA CHIT

3.10

[IpakTrueckue paboOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBHXKEHUsS (IIapuKa B
KUAKOCTH, MOJIEITH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jlajee).
Onpenenenue cpeaHell CKOPOCTH CKOJBXEHUS OpycKa WIH
mapuka Mo HaKJIOHHOM TUIOCKOCTU. OmnpeneneHne MIOTHOCTH
TBEpAOro Tena. OMBITB, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTh
pacTspkenus (nedopmanun) NpyKUHbI OT MPUIOKEHHON CUJIBL.
OnpIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI TPEHHUS
CKOJIbKEHHUSI OT Beca Teja M XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEH

3.11

dusndeckue SIBIICHUSA B opupoac: HIPHUMEPbI JAIBHXXCHHA C
PAa3JIMYHBIMU  CKOPOCTAMU B JKMBOM M HEKUBOU IIpupoac,
HeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKC

3.12

Texuuueckue YCTpOﬁCTBaZ JUHAMOMCETD, IMOAIIHUITHUKH

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O TCIa. Crioco05b1 YMCHBIICHUSI U

4.1 YBEIUYCHUS JIABJICHUS

492 JlaBnenue raza. 3aBHUCHUMOCTh JaBIIEHHS Ta3a OT 00BEMa,
TEeMIIEPaTyphl

43 [lepenaua naBneHus TBEPABIMH TEJIaMH, KHUIKOCTIMU U
razamu. 3akoH [lackamns. [THeBMaTHyeckue MaluHbI
3aBUCHMOCTh TaBJICHUS  OJKUAKOCTH  OT  TIyOHHBI

4.4 luppocratuyeckuii  mapagokc. CooOmiaronyecs COCYABI.
lMunpaBirueckre MeXaHU3Mbl
Atmocdepa 3emnu u arMmocdepHoe gaBineHue. I[IpudrHbI

45 CYIIECTBOBaHUS  BO3AYIIHOW  00070uyku  3emuu.  OmbIT

Toppnqenm/l. 3aBHCHMOCTD aTMOC(I)CpHOI“O JaBJICHUA OT
BBICOTHI HaZl YDOBHEM MOPA




4.6

N3mepenne armochepHoro  mamnenus. [lpubopsr  mis
U3MEepeHus: aTMOC(HEPHOTO JaBJICHUS

4.7

JlelicTBHUE KUAKOCTH W ra3a Ha IOTPYKEHHOE B HUX TEJO.
BritankuBaroias (apxuMeioBa) cuja. 3akoH ApXxumeaa

4.8

[InaBanue ten. Bo3ayxonnaBaHue

4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa
HOTrpYKEHHOW B JKMJIKOCTh 4acTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEHA CHJIBI, ICUCTBYIOLIECH HA TEJO, MOTPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLICH
CWJIBI, JCUCTBYIOIIEW HA TEJIO B >KUAKOCTH, OT MAacChl Teja.
OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAIKHBAIOILIEH
CUJIBI, JIEMCTBYIOIIEH Ha TEJIO0 B IKUIKOCTH, OT O0O0BEMa
NOTPY’KEHHOW B JKMJIKOCTb 4YacTHM Tejda MU OT IUIOTHOCTH
KUJKOCTH. Koncrpynposanue apeomMerpa 1581071
KOHCTPYHPOBaHHE JIOJIKU " OIpeeIeHUE eé
Irpy3010AbEMHOCTH

4.10

dusnyeckue SBIEHUS B TMPUPOJE: BIUSHUE aTMOC(EPHOTO
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIaBaHUE pbI0

4.11

TexHudecknue  yCTpPOMCTBA: COOOIIAIONINECS  COCYIIBI,
YCTPOMCTBO BOJIOTPOBO/IA, THAPABINYECKUN MPEecc, MAHOMETP,
OGapoMeTp, BRICOTOMED, MIOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHn4deckass MOIIHOCTD

53 [IpocThie MeXaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTb.
ITpaBuiio paBHOBECHSI pblyara

5.4 [IpumeneHue npaBusa paBHOBECHS pblyara K 0J10Ky
«3omotoe mpaBwiIo» MexaHUKH. KodduiueHT mosie3Horo

5.5 JIehcTBUsT MeXaHu3MOB. IIpocTele MexaHWU3MBI B OBITY U
TEXHHUKE

5.6 [ToTeHnmanbHas SHEPruu TeJia, MOJHATOr0 Had 3eMIIEi

5.7 Kunerndeckas sHeprus

5 53 Ilonnas MexaHudeckas _DHEprus. 3aKoH U3MEHEHHSI WU

COXpaHEHUs MEXaHWYECKON IHEPTUn
[IpakTuueckue paboOTHI:
Onpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM

59 JIBIDKCHUM  TeJa 10  TOPU30HTAIBHOW  IMOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHOBecus peruara. M3smepenune KIT/
HAaKJIOHHOM TIJIOCKOCTU. VI3ydeHHe 3akOoHA COXpaHEHUS
MEXaHUYEeCKOW SHEPTruu

5.10 duznyecKue sIBJICHUS B IPUPOJIC: PhlYaru B Telle YeJIOBeKa
Texanuueckue YCTpOUCTBA: pblyar, MO ABMKHBIMN "

511 HEMOJIBIKHBIM ~ OJIOKM, HAKJIOHHAs IUIOCKOCThb, MPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon
pasaena Kopa s1emenra IIpoBepsiemble 3J1eMEHTHI COIeP:KAHUSA

6

TEIUIOBBIE ABJIEHUA




OCHOBHBIE II0JIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW Teopuun
CcTpoeHusl BellecTBa. Macca u pa3Mmepbl MoJieKyd. OIBITHI,

6.1 HOJITBEPIKIAIOIINE OCHOBHBIE MOJIOKECHUS
MOJICKYISIPHOKHHETUYECKOH TEOpHH

6.2 Mopenu TBEPAOrO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUI
BeniecTBa. Kpucramumyeckue u amopdHsie Tena

6.3 OObscHeHne CBOfIfTB ra3oB, >XMJIKOCTEW U T]iépI[I:IX TEl Ha
OCHOBE TOJIOKEHUH MOJICKYTSIPHOKHHETHYECKO TeOprHu

6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS

6.5 TennoBoe pacimpeHue u CxaThe

6.6 Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEILJIOBOTO
JIBVKEHUST YaCTHI

6.7 Buyrpennsas osHeprus. CnocoObl H3MEHEHHS BHYTpEHHEH
SHEPIHHU: TEIUIoNepeada u COBEpIIeHNnEe pabOThI

6.8 Bugsl  Terutomepenaud:  TEIIIONPOBOJHOCTh,  KOHBEKIIHSA,
U3ITyYeHHE

6.9 KonmuectBo TernoTsl. Y aenpHast TEIUI0EMKOCTh BEIIECTBA

6.10 TermooOMeH U TEmIOBOE paBHOBecHE. YpaBHEHHE TEIUIOBOTO
OanaHca

6.11 [lnaBneHre W OTBEepACBaHWE KPUCTAJUIMYECKUX BEIIECCTB.
VenpHasg TE10Ta IDIABICHUS
[TapooOpazoBanne u koHneHcanus. Mcmapenuwe. Kumenwue.

6.12 VnaenpHas ~ TemioTa  MapooOpa3oBaHUsA.  3aBUCHMOCTH
TEMIIEPATYpbl KHIIEHUS OT aTMOC(HEPHOTO JaBIeHUs

6.13 BraxxaocTth Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMS
[Tpuntuner padoTsl TeroBeix auratenei KIIJ temmoBoro

6.15 nBuratess. TeryoBble ABUTATEIM W 3alllUTa OKpPYXKaromen
Cpelibl

6.16 3aKOH COXpaHEHUS U TMPEBpAIlEHUs SHEPIUU B TEIUIOBBIX
nporeccax
[TpakTrueckue pabOTHI:
OneIThl IO OOHAPYXKEHHUIO JEHCTBHS CHJI MOJIEKYJISPHOTO
IPUTSHKEHUS.
OnBITHI 10 BBIPANTUBAHUIO KPUCTAILIOB MOBAPEHHON COJIM WU
caxapa.
OneIThl 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B,
KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre JaBleHUs BO3/lyXa B OajlIoHE MIMPHILIA.
OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBIICHHUS BO3IyXa

6.17 OT ero 00b&éMa 1 HarpeBaHus WIN OXJIAKICHUS.

[IpoBepka runoTe3sl TMHEHHOM 3aBUCUMOCTH JAJTUHBI CTOJIONKA
KUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHI.
Habnmionenne wu3MeHeHUsT BHYTPEHHEW SHEpPruuM Tena B
pe3ynpTaTe Tersonepeaayu 1 paboThl BHEITHUX CHUIL.
UccnenoBanue sBIEHHUS TEMJIOOOMEHAa TMPU CMENIMBAHUU
XOJIOJTHOW U TOPSTYEN BOJBI.

Ornpenenenre KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW Mpu
TEII00OMEHE C HAarpeThIM METAJUTMYECKUM IIUITHHAPOM.
Ornpenenenue yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca MCapeHusl.




Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpenenenre yaenbHON TEIUIOTHI IIABJICHUS JIbJA.

®u3nyecKue SABICHUS B PUPOJIE: MIOBEPXHOCTHOE HATSKEHUE
U KallWUISIPHBIC SIBJICHUS B IIPUPOJE, KPUCTAUIBI B IPUPOJE,

6.18 uznyuyenue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
o0Opa3oBaHue pOChl, TyMaHa, HHEs, CHETa.
Texanueckue YCTpOWCTBA:! KaluJUIspbl, IIPUMEPBHI
UCIIOJIb30BAHUSl ~ KPUCTAUIOB, JKUAKOCTHBI  TEpMOMETD,
6.19 JATYUK TEMIEPaTyphl, TEPMOC, CHUCTEMa OTOIUJICHHUS JOMOB,

TUTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, JIBUraTelb
BHYTPEHHETO CrOpaHusl.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J[Ba posia dIeKTpHUIeCcKUX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBMCHMOCTh CHJIBI B3aMMOJICHCTBUSL 3apsHKEHHBIX TNl OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKY TEJIaMu)
Onexrpuueckoe nose. Hanpssk€HHOCTD 31EKTPUYECKOTO TOJIS.

7.3 [lpuHnun  cynepmo3unuy — 3JIEKTpPUYECKUX  mojell  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn  snexTtpuyeckux — 3apsios. DneMeHTapHbIN

7.4 anekTpuueckui 3apan. Crtpoenume aroma. IIpoBogHHMKM U
TDJIIEKTPUKHU

7.5 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsiia

76 DIIEKTPUUYECKUI TOK. YcnoBust CYIIIECTBOBAHUS
JIEKTPUYECKOTO TOKA. VICTOUHHKHN OCTOSIHHOTO TOKa

77 JIeficTBHSI DJIEKTPUUYECKOTO TOKa (TEIIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax

78 Onektpuueckas  nenb. Cwia  Toka.  DIIEKTpUYECKOE
HaIpsKEHUE

79 ConpoTuBieHHE MPOBOJHUKA. YJEIbHOE CONPOTUBIICHUE
BEILIECTBA

7.10 3akon Oma 1 yyacTKa Iernu

711 [TocnenoBarenpHOE u napajuieJIbHOe COE/IMHEHHE
IIPOBOJIHUKOB

712 PaGota 1 MOLTHOCTH 3JEKTPUUYECKOTO TOKa. 3aKoH Jxoynsa —
Jlenma

713 DNeKTpUUYECKre LENu U MOTPEOUTENH AIEKTPUIECKON SHEPTUU
B ObiTy. KOopoTkoe 3aMbikaHue

714 [locrossHHble  MarHuThl.  B3auMopeilcTBHE  MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe none. MarHuTHoe moJsie 3eMiId M €ro 3HaueHHe
IUTSL J)KU3HU Ha 3eMiie

716 Onelr Opcrena. MarHuTHOe 1OJIE DJIEKTPUUYECKOTO TOKA.
[IpuMeHeHne 3IeKTPOMarHiTOB B TEXHUKE
JleficTBe MAarHWTHOTO TIOJI1 Ha TIPOBOJHUK C TOKOM.

717 3HeKTpOILBI/IFaTeJ'ILV MIOCTOSIHHOTO ~ TOKa. ICICHOJIBSOBaHI/IC
JJIEKTPOJIBUTATENE B TEXHUYECKUX YCTpPOMCTBAX M Ha
TpaHCIIOPTE

718 Onbitel @apaned. SIBleHHE HIIEKTPOMATHUTHOM HWHIYKIUU.

[IpaBuno Jlenua




7.19

OnekrporeHeparop. CrmocoObl TONyYEHUS IIEKTPHUECKON
SHEPTrUH. DJIEKTPOCTAHIIMKA Ha BO30OHOBIISIEMBIX HMCTOYHUKAX
SHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnbITHI 110 HAOIOJCHUIO MEKTPU3AIMH TET HHAYKINUEH U TIpU
COIPUKOCHOBEHHH.

HccnenoBanme  OeMCTBUA — JJIEKTPUYECKOTO  NOJA  HA
IPOBOJAHMKH U TUAIIEKTPUKU.

COopka W mpoBepka pPabOTBI  JJICKTPUUYECKOW  IEIHU
IIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHue HaPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYIIETO dYepes
pe3ucTop, OT COMPOTHBIIEHUS PE3UCTOpPa M HAIPSDKEHUS Ha
pe3ucrope.

OnpITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUS TPOBOJHHMKA OT €ro JJIUHbI, IUIOIIAI’
MOTIEPEYHOI0 CEUYEHHUs U MaTepHuaa.

[IpoBepka  mpaBWjia  CIOXKEHHUS  HaNpsDKEHUH — 1pH
MOCJIEI0BATEIbHOM COEAMHEHUH JIBYX pe3ucTopoB. IIpoBepka
mpaBwjia s CWJIbl TOKa MpH MapauieIbHOM COEAWHEHUU
pesucropoB. OrmpeneneHne pabdOThl ANEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmpezneneHue  MOUIHOCTH
NMEKTPUYECKOTO  TOKA,  BBIAEISEMOW  Ha  pe3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIEro uepes
JaMIOYKy, OT HampsokeHuss Ha Hed. Omnpenenenue KITJ
HarpeBatens. lccrienoBaHre MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MarHutoB. l3yyeHne MarHutHOro moJjst
MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEAMHEHUU U pa3feliCHUU.
HccnenoBanue AelcTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO
cTpenky. ONBITbI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHIIbI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HanpaBlieHUsT ToKa B Karymke. M3yuenue neiicTBus
MarHUTHOTO TOJISl Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHHe paboThl anekrpoasurarens. Mamepenue KIIJI
ANEKTPOABUTaTEIbHON YCTaHOBKH. OTMBITHI MO HCCIIEIOBAHUIO
SIBJICHUS  DJIEKTPOMAarHUTHOW  MHIYKIHUU:  UCCIIEOBaHHE
W3MEHEHUW 3HaYCHHs U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKa

7.21

dusnyeckue SBICHUS B IpUupoAc: IJICKTPUYCCKUC ABJICHHA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKUBBLIX OPraHM3MOB, MArHUTHOC
I10JI€ 3€MJ'II/I, L[peﬁ(b IIOJIFOCOB, POJIb MAIrHUTHOI'O IIOJIA JIA
JKH3HHU Ha 36MJ’IC, MOJIAPHOC CUAHHNC

1.22

Texauueckue YCTpOﬁCTBaZ QJICKTPOCKOII, aMIIepMETp,
BOJIbTMETP, PEOCTAT, CUETUYHK BHCKTqueCKOﬁ SHCPIruu,

ANEKTPOOCBETUTETbHBIC npuOopHI, HarpeBaTeNIbHbIE
ANEKTPOTPUOOPHI (mpumepst), ANEKTPUUECKHE
PEeOXPaHUTEH, AIIEKTPOMArHUT, AIIEKTPO/IBUTATEINb

IMNOCTOSAHHOI'O TOKA, TCHEPATOP IMMOCTOSSHHOTO TOKA

9 KJIACC
Koz Kon anementa [IpoBepsieMble 271€MEHTHI COAECPHKAHUS
pazzena
8 MEXAHUWYECKHUE SBJIEHUA




Mexannueckoe nBuxkeHue. MatepuanbHast Touka. Cucrema

8.1 N
oTcuéTa

8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBIKEHUS

8.3 PaBHOMEpHOE NPSMOJIMHENHHOE ABIKCHHE

8.4 HepaBnomepnoe mnpsamonuneiinoe aBwkenue. Cpeanss u
MT'HOBEHHAsI CKOPOCTh TeJla P HEPABHOMEPHOM JIBFDKCHUU

8.5 Yckopenne. PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBUKCHUE

8.6 CBobOoHoe magenue. OnbiTel [ammies
PaBHOMEpHOE IBHKEHME 1O OKpYyKHOCTH. [lepnox u yacrtora

8.7 oOpareHus. JIuneiinas u yrijioBas CKOpPOCTH.
IleHTpOCTpEeMHUTEITHHOE YCKOPCHHE

8.8 [Tepsriii 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HetoToHa

8.11 [TpuHIUIT CYynepno3UIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHUs: CHJIa TPSHHS CKOJBKCHHUS, CHJIa TPSHHSI TTOKOS,
JPYTHE BUJIBI TPCHUS

8.14 Cuna TSKECTHM UM 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE
CBOOOIHOTO IMaIECHNA

815 JBuxenue tuaHer Bokpyr Cosnpa. IlepBas kocMuueckas
cKopocTb. HeBecoMOCTh M IEperpy3ku

8.16 PaBHOBecre MaTepuanbHOU TOYKH. AOCOTIOTHO TBEPIOE TEJIO

817 PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIJIEHHOW OChIO BpalCHUS.
MowmeHT cunbl. LleHTp TsKecTn

8.18 Nmmynbce Tena. 3menenue ummynbca. UMImynbc Crutb

8.19 3aK0oH COXpaHEHUs UMITYJIbCa

8.20 PeaktuBHOE nBMXKEHME

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 PaGorta cun tspkecTH, ynpyroctH, TpeHus. CBsA3b SHEpPrUuu u
paboThI

823 [ToTenuuanbHas SHEPrus Tea, HOJHATOTO HaJl MOBEPXHOCTHIO
3emun

8.24 [ToTeHnmanpHas JHEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPruu
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHHS Opycka WU
JBUKEHHS [IapUKa MO HAKIOHHOHW miockoctu. OmnpeneneHue
YCKOpEHUsl Tela TMpH PABHOYCKOPEHHOM JBIKEHUU TIO
HAaKJIOHHOM IIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH TMYTH OT BPEMEHH IPHU

8.27 PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayallbHON CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIN IIPpU PABHOYCKOPCHHOM JIBUKCHHUU
0e3 HavyalbHOMI CKOPOCTHU IIYTH OTHOCATCSA KaK PAI HEYETHBIX
qucel, TO COOTBCTCTBYIOIIIUC MMPOMCIKYTKHA BpPEMCHU
OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPCHUSA CKOJIBXKCHUA OT
CHJIbI HOPMAJIBHOT'O JAaBJICHUA. OHpCIICJIeHI/IC KOE)(I)(I)I/II_II/ICHTa




TpeHMsI CKOJbXKeHMs. OrnpenencHue KECTKOCTH MPYKUHBIL.
Omnpenenenue pabOTBHl CHJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHUM  Te€la 1O  TOPU3OHTAJIBHOW  MOBEPXHOCTH.
Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPHU MOIBEME TPY3a C
UCTIOJIb30BAHUEM HEMOJIBI)KHOTO U TIOJIBHYKHOTO OJIOKOB

dusnyeckre SBICHUSI B npupoac: MNpuiIrvBbl U OTJHUBBI,

8.28 nBukeHue 1uiaHeT  CoJIHEYHOM — CHUCTEMBbl, PpPEaKTUBHOE
JIBI)KEHUE JKUBBIX OPraHU3MOB
8.29 TexHuueckue ycTpoHCTBa: CHUAOMETP, NATUYUKU IOJI0KEHUS,

PACCTOAHUA U YCKOPCHUSA, PAKCTHI

MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI

9.1

KonebarenbHoe paBmwxeHue. OCHOBHBIE — XapaKTEPUCTUKU
KOJIeOaHM: IEPHUO/T, YaCTOTa, aMIUTUTYAA

9.2

MareMatnueckuii M INpPYKUHHbIA MasTHHUKU. [IpeBpamienue
SHEPrUU IpHU KOJeOaTeIbHOM JABUKEHUU

9.3

3aryxawomue  kojebaHus.  BpIHyXJIeHHble — KojeOaHUS.
Pe3onanc

9.4

Mexannueckue BoOJHBL. CBONWCTBA MEXaHUYECKUX BOJIH.
IIpomonbHble H TIONIEpeYHBIE BOJIHBL. J[JIMHA BOJHBI H
CKOpOCTh €€ pacnpocTpaHeHHs. MexaHu4yecKue BOJHBI B
TBEPJOM TeJle, CEICMUYECKUE BOJTHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa)keHHE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue paboOTHI:

Onpenenenue YJaCTOTEI " rnepuojia KoJIeOaHuit
MaTEeMaTUYEeCKOro MasiTHHKA.

Onpenenenne 4acToThl M Mepuoja KoJeOaHUN MPYKHHHOTO
MasTHUKA

HUccaenosanue 3aBUCUMOCTH rnepuoja KoJIe0aHu
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. HccnenoBanue
3aBHCHUMOCTH TI€pHOJIa KOJIeOAaHUN MPYKWHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH TepHoIa KoJieOaHu
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl I'py3a M KECTKOCTH
NpYyXUHBI. M3MepeHne yCKkopeHus: CBOOOTHOTO TaICHUS

9.8

dusnyeckue SIBICHUS B npupoae: BOCIHPHUATUC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPSACCHUC, CEeCMUYECKUE BOJIHBI, YHAMHU,
39X0

9.9

Texnuueckue  ycTpoicTBa: 9X0JIOT, UCII0JIb30BaHUE
yIbTPa3BYKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

9J'IeKTpOMal"HI/ITHOe TI0JIC. 3J'ICKTpOMaFHI/ITHBIe BOJIHEI.
CBoiicTBa QJICKTPOMATIHUTHBIX BOJIH

10.2

IlIxana aMeKTPOMArHUTHBIX BOJIH

10.3

OnekTpoMarHuTHas npupona ceta. CKOpPOCTb  CBeTa.
BomHoBEIE cBoOMicTBa CBeTa

10.4

[IpakTuyeckue paboOTHI:
W3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOUIbIO
MOOMIIBHOTO Tene(oHa

10.5

du3nyeckue SBICHUSI B npupone: OMOJIOrHYECKOE JIeficTBHUE
BHUJIHUMOTIO, YJ'ILTpa(pI/IOJ'ICTOBOFO 1 PCHTI'CHOBCKOI'O I/ISJ'Iy‘{CHI/Iﬁ




106 TexHuueckue yCTpOMCTBA: } HCIIOJIb30BAaHUE

AJIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. MIcTOUHMKM CBETa

11.2 [IpsimonrHeEHOE pacpoOCTPaHEHHUE CBETA

11.3 Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA

114 [Ipenomnenne cBera. 3akoH mpenomieHus cpera. [lomHoe
BHYTPEHHEE OTpaKCHUE CBETA

11.5 JInnza. Xox nyden B JIMH3E

116 OnTtuueckass cucrema  ¢oToamnmapara, MHKPOCKONAa U
TEJIECKOIIa

117 I'maz  kak  onrumyeckas  cucrema.  bim3opykocts U
JAITHbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B cnektp. OmbiTel HbloTOHA.
CrnoxeHue CeKkTpaibHBIX 1IBETOB. Jlucnepcus ceera
[IpakTnueckue pabOTHI:

11 HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHHS CBETOBOTO Jyda

OT yTJia TIaJICHUSI.
N3yuenne xapakTepuCTUK U300paKECHUS MTPEAMETA B TNIOCKOM
3epKaje.
HccnenoBanme 3aBUCMMOCTH yrjla TMPEIOMIICHUS CBETOBOTO

11.9 Jy4da OT yIJIa MMaJieHUsl Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tony4yenne n300pakeHH ¢ TOMOIIBIO COOUPAIOIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHHUS M ONTHYECKOW CHIIBI
COOMPAIOIIIEH JINH3HI.
OnbITHI MO pa3ioKeHHIo 0el0ro CBeTa B CHEKTP.
OnpIThl 1O  BOCHPUSATHIO IIBETa MPEAMETOB TMpU  UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
®duznueckue sBieHUs B npupoje: 3armenust Connua u JIyHsl,

11.10 I[BETa TEJI, ONTHYECKHE sBIeHUS B armochepe (1Ber HeOa,
pedpakums, paayra, MUPax)

11.11 Texnuyeckue ycTpoicTBa: OYKM, IMEPHUCKOMN, ¢oToamnmnapar,
ONTUYECKUE CBETOBO/IbI

KBAHTOBBGIE SIBJIEHU S

121 OmnswiTel Pesepdopaa u mmanerapHas Mojaens aroma. Mojenb
aroma bopa

122 Hcnyckanne wu moriomieHue cBeTa aroMoM. KBaHTHI.
JluneiuaTeie CIIEKTPHI

12.3 PagnoakTuBHOCTh. Anb(ha, 6eTa- u raMMa-u3IydeHus

124 Crpoenue artomHoro snapa. HykimoHHas Mozelb aTOMHOTO
sapa. M30Tonsl

12 125 PannoaktuBubie  mpeBpamenus. llepuon — mousypacnana

ATOMHBIX SIJIEP

126 SlnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsA/IOBOIO U
MacCOBOTO YHUCEI

12.7 DHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU

128 Peaknun cunre3a u neneHus sanep. VcTouHWMKM SHEpruu
ComnHua u 3B€37

12.9 SnepHas oHeprertuka. [IeNcTBHE pagUOAaKTUBHBIX W3IIy4YECHUU
Ha YKUBbIE OPraHU3MbI




12.10

[IpakTuyeckue paboOTHI:

Habnronenne CrijionIHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanue TpPEeKOB: HM3MEPEHHE SHEPTHHM YAaCTUIBI 10
TOPMO3HOMY TyTH (110 poTOTpadusim).

W3mepenune paaroakTHBHOTO (oHA

12.11

®dusnyeckue  ABIEHUA B IIPUPOJE: €CTECTBEHHBIN
paZMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaTHMOAKTUBHOE
U3JIy4CHHE IIPUPOIHBIX MHHEPAJIOB, JNEHCTBHE
PaaOaKTUBHBIX U3JIy4YE€HUN Ha OPraHn3M 4eJI0BEKa

12.12

TexHu4eckre yCTpPOWCTBA: CIIEKTPOCKOI, WHIAWBUIYaJIbHBIN
JIO3UMETp, KaMmepa Buiibcona




MPOBEPSIEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMOBI

CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeGoBaHMsI K HpPeIMETHBIM pe3yJbTaTaM 0(a30BOro
NpoBepPsIeMoro YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOIO
TpeOoBaHuUsl o0ero oopazosanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HAy4HOW KapTUHE MHpPA; CHOPMHUPOBAHHOCTH
0a30BBIX MPEACTABIECHUN O 3aKOHOMEPHOU CBSI3U M MO3HABAEMOCTH SIBJICHUN
MPUPOJBI, O POJM IKCHEPUMEHTa B (PU3MKE, O CHCTEMOOOpa3yollel posu
(GU3MKM B pPa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJIOTUH, 00
OBOJIONMKM  (U3MYECKHMX 3HAHUK W WX POJM B  IEJIOCTHOH
€CTECTBEHHOHAayYHOW KapTHHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUS O BUJAX Marepuu (BEUIECTBO M IOJie), O JABM)KEHHMU Kak crocole
CYIIECTBOBAHMS MaTepud, 00 aTOMHO-MOJICKYISIPHOW TEOpUH CTPOCHUS
BEIECTBA, O (U3MYECKON CYIIHOCTH SIBJICHUN NPUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE pPa3/IM4aTh SIBICHUS
[0 ONUCAaHUI0 MX XapaKTEpHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOoe SIBJICHHE, YMEHHME pPAclOo3HaBaTh
MPOSIBIEHUE U3YyYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKAIOLUIEM MUpE,
BBIJIEIISISI X CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHATHIHOI'O arrIapara MU CHUMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHUE HUX I PCHICHUA y‘le6HBIX 3aaa4; YMCHHC
XapaKTCPHU30BaATb CBOIiCcTBa TECII, (bHSI/I‘leCKI/IC ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA q)YHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnne OInMCHIBaTh HN3Y4YCHHEBIC CBOMCTBA TENl H (bI/I3I/ILIeCKI/IC SABJICHUS,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/I6 BCJIIMYHUHBI

Brnanenue ocHOBaMH METOAOB HAy4YHOTO IO3HAHUS C Y4ETOM COOJIOACHUSA
npaBui 0€30MacHOro Tpy/aa: HabmoJeHne (PU3NUYECKUX SBICHHM:

YMEHHE CaMOCTOSTENbHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pyNOBaHMS MO MHCTPYKIMM, ONMMCHIBATH XOJ ONbITa U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOJIBI;

IPOBEJEHUE MPSIMBIX MU KOCBEHHBIX H3MEPEHUH (U3NYECKUX BEIMYUH:
yMeHue IJIAHUPOBATh U3MepeHus, CaMOCTOSITENIHO cooupaTthb
9KCIEPUMEHTAIbHYIO YCTAHOBKY I10 HWHCTPYKLHHU, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOM
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIBHBIX UCCIIeI0BAaHUH;
CaMOCTOSITEJIBHO COOMpaTh AKCIEPUMEHTAIBbHYI0 YCTAaHOBKY U IPOBOJAUTH
HCCIIEIOBAaHUE II0 MHCTPYKIMH, MPEACTABIATH IOJYyYEHHbIE 3aBHCHUMOCTH
(¢u3MYeCKUX BEJIMYUH B BUJE TAOIUI] U Tpa(UKOB, yUUTHIBATh MOTPEIIHOCTH,
JIENIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIEI0BAHMS

[TonnMaHue XapaKTepHBIX CBOWMCTB (PU3MUYECKHX MoOJejel (MarepuanbHas
TOUYKa, a0COJIOTHO TBEPJOE TENI0, MOJETH CTPOCHMS TIa30B, >KUIKOCTEH U




TBEPABIX TeJ, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
S1Ipa) ¥ YMEHUE IPUMEHATh UX sl 00bsCHEHHS (PU3NYECKUX MTPOLIECCOB

YMeHue 00bACHATh (PU3NIECKHE TTPOIIECCHI M CBOWCTBA TEI, B TOM YHUCIIC U B
KOHTEKCTE CUTYallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa, B YACTHOCTH,
BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3M M CTPOUTH OOBSCHEHUE C OTIOPOMA
Ha W3yYCHHBIC CBOWCTBA (PU3UYECKHUX SIBICHUN, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTU U MOJAEIIN

YMenue pematb pacu€THble 3a1aun (Ha 0a3ze 2 — 3 ypaBHEHUI), UCIIONB3Ys
3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE (PU3MYECKHE BEIUYMHBI, B YAaCTHOCTH,
3alMChIBaTh KPaTKO€ YCJIOBHE 3a/lauM, BBIABISATH HEIOCTAIOLIUE JIaHHBIE,
BbIOMpaTh 3aKOHbl U  (OpMyJbl, HEOOXOAUMBbIE JJIsi €€ pelIeHus,
UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, IMPOBOJUTH PACYETHI U OLIEHUBATh
PEATUCTUYHOCTD IOJIYYEHHOTO 3HAa4YeHHUs (U3NYECKOM BEJIIMYUHBI, YMEHHE
OTPENENATh Pa3MEPHOCTh (U3UYECKON BEIUYMHBI, MOJYYEHHOW WIpH
pELICHNUH 3a]1a4uU

YMeHHe XapaKTepH30BaTh NMPUHLUIIBI JIEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM YHUCJIE€ OBITOBBIX MNPUOOPOB, U TNPOMBIIUIEHHBIX TEXHOJOTUYECKHX
MIPOLIECCOB MO MX OMMCAHUIO, UCHOJb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKHUX
SBJIEHUN 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosab3oBaTh 3HAHUS O (U3UYECKUX SIBICHUSX B IMOBCEAHEBHOU
KU3HU Juig oOecrieyeHHs O€30MacHOCTH MpU OOpallleHUHd C OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pPOBbS H
COONIIOJICHUSI HOPM 3KOJIOTMYECKOTO TIOBEAEHUS B OKPYXKAIOLIEH cpene;
[IOHUMAHUE HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUH (QU3UKH U
TEXHOJIOTUH [Vl PALlMOHAIBHOTO NMPUPOIOTIOJIb30BaHMS

11

OnepiT  moucka, TmpeoOpa3oBaHuMs U TNpeACTaBlIeHUs  HUHPOpMALUU
(u3uYecKoro  coaepKaHUS € HCMOJb30BaHMEM  MH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; yMEHHME OIICHHBAaTh JIOCTOBEPHOCTH
MOJTy4eHHOW  WHpOpMAalMK HAa  OCHOBE  HWMEIOIIMUXCS  3HAHUM |
JOTIOTHUTEIBHBIX HCTOYHUKOB; YMEHHE WCIOJIb30BaTh MpPU BBIMOJIHEHUU
yueOHBIX  3aJaHUil  HAYYHO-TIOMYJSIPHYIO  JIUTepaTypy  (QHU3U4YecKoro
COJIep’KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetd VHTepHeT; BiajeHue
0a30BBIMH HaBBIKAMU TpeoOpa3zoBaHusi HH(POPMALKMKU M3 OJHON 3HAKOBOU
CUCTEMBI B JPYryl0; YMEHHE CO37aBaTh COOCTBEHHBIE TUCHbMEHHbBIE U YCTHBIE
cO00IIIeHHs HAa OCHOBE HH(OPMAIIMH U3 HECKOJIBKUX HCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS,
ITPOBEPAEMBIX HA OI'D ITO ®U3UKE

Kon IIpoBepsieMblii 3J1IEMEHT COJePKAHMS
1 MEXAHWYECKUE SIBJIEHUS

11 Mexanudeckoe nBrkeHne. Marepuanbaas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
JBMKEHUS
PaBHOMepHOe U HepaBHOMepHOoe nBmkeHue. CpenHsst ckopocTs. Popmyna amis

1.2 BBIYHCIICHHS CPEIHEeH ckopocTH: V = S/t
PaBHOMepHOE psAMOJIMHEHHOE ABMKEHHE. 3aBUCUMOCTh KOOPAWHATHI TeJla OT BPEMEHH
B CJIy4yae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBMKEHUS:

13 (1) =x,+ut
I'paduky 3aBUCMMOCTH OT BPEMEHH JUISI POEKIIUU CKOPOCTH, MPOEKINHU TIepeMeeHHs,
NyTH, KOOPJAMHATHI IPU PABHOMEPHOM MPSMOJIHMHEHHOM JBHKEHUU




14

3aBHCUMOCTb KOOPIMHATHI Telda OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKEHMUSL:

£
Sl =v, *i+a* =
<

@opmyibl Il TPOCKIHUHA MEPEMEILECHUS, MPOEKIIMU CKOPOCTU U IMPOECKUHH YCKOPEHUS
IPU PaBHOYCKOPEHHOM MPSAMOJUHENHOM JABUKECHUU:

2
s (D) =0y, -r+ax-?.

U.\'('f) =Up, T4, L,

a.(f)=canst,

5 5

2 2_4
Uiy Yy Sy

I'paduku 3aBUCMMOCTH OT BPEMEHH Ui MPOEKIUU YCKOPEHUS, MPOEKIUU CKOPOCTH,
MIPOEKLIUN IEPEMELICHUsI, KOOPAMWHATHI TP PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
JIBHKEHUH

1.5

CBobOoanoe maneHue. DOpMyiibl, ONKHCHIBAIOIINE CBOOOJHOE TMAJeHUE Teja II0
BEPTUKAIM (JIBU)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH 3€MIIH).
I'paduku 3aBUCHMOCTH OT BPEMEHHU JUIsl IPOEKUUU YCKOPEHHS, MPOEKIUU CKOPOCTH U
KOOPAWHATHI ITPU CBO60}IHOM MaacHuu Teja 1o BEPTHUKAIN

1.6

CKOpOCTh PaBHOMEPHOTO ABMKEHHS Teja M0 OKPYKHOCTH. HampaBiieHre CKkopocTH.
dopmyrna JUIsl BBIYUCIEHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU U TIepUo]T 0OpalleHus:
y — 2R
T

LenTtpocTpemurenbHoe yckopeHue. HampapineHne 1eHTPOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyrna ISl BBIYUCICHUS YCKOPEHUS:

dopmyra, CBSI3bIBAIOIIAs IEPHO]] M YACTOTY OOpallleHUs:

N
T

1.7

Macca. ITnotHOCTB Bemecta. PopMyiia JUIs BBIYUCIICHHS INIOTHOCTH:
_m
V

1.8

Cua — BCKTOpHAasi1 (bHSquCKaH BenmunHa. Cl1oKeHue CHIl

1.9

SIBnenne nunepuuu. [lepBerit 3akoH HbroToHa

1.10

Bropoii 3akon HeroToHa:

F=m-da

COHaHpaBHeHHOCTB BCKTOpPa YCKOPCHMUS TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO

1.11

Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F

1.12

TpeHI/Ie IOKOA U TPCHHUEC CKOJIbXKCHUS. d)opMyna JJId BBIYUCIICHUS MOAYJISL CUJIbI TPCHUS
CKOJIBXKCHHUA:

Fszp-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH yrnpyroi aedopmaruu




(3axoHn I'yka):
F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

m, -,
F=g. -1 _2

R -
Cuna TshKecTd. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna JUisl BBIYUCIEHUS CUJIbI TSDKECTU BOJIM3H MoBepXHOCTH 3emuu: F = mg.

JBmwxenue tuianet Bokpyr Cousnna. IlepBas kocmuyeckas ckopocth. HeBecomocTs u
Teperpy3Ku

1.15

Nmrirynese Tena — BeKTopHast GU3nUYecKas BeIHIHHA.
p=mi

Nmnynec cuctemsl Tes. U3MeHnenne umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
D=0+, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexanudeckasi pabota. @opmyrna j1si BEIYUCICHHS pa0OThI CHJIBI:

A=Fsoosc

Mexannyeckass MOITHOCTb:

n=2
r

1.18

Kunernueckass u moTeHnuanpHas SHeprus. Gopmyna ais BBIYHCICHUS KHHETHYECKOM
SHEPTHUU:
2

ni
E =2

~

Teopema o KkuHeTHYeCKOW »HHepruu. Dopmyna s BBIUUCICHUS IOTEHIIUAIBHON
SHEPTHH TeJIa, TIOHITOTO
Hag 3eMiéit:

E,=mgh

1.19

Mexaandeckas OHCPIuA:
E=E,+E,
3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPI'uu. d)opMyna IJIs1 3aKOHa COXPaHCHUA

MEXaHH4YeCKOM SHEPIrrUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOM OHCPIruu Mpru HAJINMYHUH CHUJIbI TPCHUS.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cuibsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M, +..=0
[MoaBwxHbI 1 HenoABWKHBINA Ooku. KIT/I mpocThIX MeXxaHHU3MOB,
n= Aﬂmes.nu
A‘S&I‘IH‘E[BCE:E&H

1.21

JlaBnenue TBEPAOIO Tea.
@opmyia Uil BBIYUCIICHUs NABJICHNS TBEPIOTO Tena:




_F

HaBnenue raza. ATMocepHoe JaBlieHHE.
I'mppocraTuyeckoe 1aBJIeHUE BHYTPH KUIKOCTH.
@opmyiia Ui BBIYMCIICHUS] 1aBJICHHS BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBanyeckuii npecc

1.23

3akon Apxumena. @opmyina I ONpPEACTCHUs BHITAIIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH
Ha TEeJIO, MOTPYKEHHOE B )KUAKOCTh WJIU a3:

Fap =pgV

VYcnosue nnaBanus Teia. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue koseOaHus. AMIUTUTYA, MEpUo] U dYactota kosiebanuil. dopmyna,
CBSI3BIBAIOILAS YACTOTY U MEPUOJI KOJIeOaHM:

1.25

Maremartnueckuii W OpPYXKMHHBIM  MasTHUKW. lIpeBpamenune 5SHepruum  Ipu
KoJie0aTeIbHOM JBMKEHHUU

1.26

3aryxatomue kosebanus. BeinykaenHbie Konebanus. Pezonanc

1.27

Mexannueckue BOJIHEL. HpO}IOJ’ILHLIe " TMOIIECPCUYHBIC BOJHBI. HJ'II/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHeHHs BOJTHBI:

h=v-T

1.28

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI HA TPAHUIIE IBYX CPEJ.
Nudpa3Byk u yapTpasByk

1.29

Ipakxmuuecxue pabomoi

N3Mepenne cpeHeil MIOTHOCTU BEIIECTBA; apXUMEIOBOW CUJIbI; dKECTKOCTH MPYKUHBI,
ko3¢ duIMeHTa TPeHHs CKOIbKEHHUS; padOThI CUJIbI TPEHUS, CUJIbl YIPYTOCTH; CpeaHen
CKOPOCTH JIBHXKEHHS Opycka IO HAKJIOHHOM IIJIOCKOCTH; YCKOpPEeHHsI Opycka mpu
JNBUKEHUM TI0  HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJyieOaHHii
MaTeMaTH4eCKOr0 MasTHUKA; YaCTOThI U Mepuoja KojaeOaHUuN MPYKMHHOTO MAasTHUKA;
MOMEHTA CUJIbI, IEUCTBYIOIIETO HA phlYyar; padoThl CHIIbI YIIPYTOCTH MIPH MOABEME TPpy3a
C MOMOUIBIO HEMOJBIKHOTO OJI0Ka; pabOThl CUJIBI YIIPYrOCTH NHpU MOABEME Tpy3a C
MTOMOIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tela
Y OT TUIOTHOCTH >KHMJIKOCTH; HE3aBUCHMOCTU BBITAIIKMBAIOIICH CHJIBI OT MAacChl Tena;
CWJIBI TPEHUSI CKOJIbKEHHS OT CHJIBI HOPMAJILHOTO JAaBJICHUS M OT POJia MOBEPXHOCTH;
CWJIBI YIPYrOCTH, BO3HUKAIOLIEH B NpPYKHUHE, OT CTENEeHH AeQopMaiiil IpPYKUHBI;
ycKopeHusi Opycka OT yIjla HakJIOHa HampaBISAIOLIEH; mepuojia (4acTOThl) KOJIeOaHHi
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoJa KojeOaHU MPYKMHHOTO MasTHHUKA OT
Macchl rpy3a U >KECTKOCTH TMPYXKHUHBI; HCCIEJOBAaHME HE3aBUCHUMOCTH Mepuoaa
KojeOaHUi HUTSIHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka yciaoBHS paBHOBECHS
phIuara

1.30

Qusuueckue s61eHUsA 8 npupode. TIPUMEPHI IBIKEHHS C PasIMYHBIMU CKOPOCTSIMHU B
KUBOUM ¥ HEXKUBOU NPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IIPUIIMBBI U
OTJIUBBI, ABW)KEHHE IUIaHET COJHEYHOM CHUCTEMBI, PEAKTUBHOE JABM)KEHUE >KUBBIX
OpPraHu3MOB, pPbIYaru B TeJiE YEJIOBEKa, BIMSHUE aTMOC(PEpPHOro JaBJICHHUS Ha >KUBOU
OpraHusM, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETpPSCEHHE,
CEIICMHUYECKHE BOJIHBI, IIyHAMH, 3XO

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, [JATYUMKWU TIOJIOKCHHS, PaCCTOAHUA U




YCKOPEHUs1, TUHAMOMETP, NOJIINITHUKH, PAKeThl, pblyar, MOIBUKHbBIN 1 HENOBMKHBINA
OJI0KH, HAKIIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOUINECS COCY/IbI,
YCTPOHCTBO BOJOTPOBOJIA, THAPABIMUECKUI Mpecc, MaHOMETpP, 0apoMeTp, BHICOTOMED,
MOPIIHEBOM HACOC, APEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPAa3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUYECKOW TEOPUU CTPOEHHUs BEIIECTBA.
2.1 Mogenu TBEPAOTO, HKUIKOTO U ra3000pa3HOr0 COCTOSHUM BeriecTBa. Kpucrammueckue
1 aMop(QHEIE Tena
29 JIBwxenune yactuil BemiecTBa. CBs3b CKOPOCTH JIBHDKCHHSI YAaCTHUI[ C TEMIIEpaTypOH.
BpoynoBckoe nemxenue, muddysus
2.3 CMaunBaHue M KalWUISIPHbIE SIBICHUS
2.4 TennoBoe pacHMpeHne U CKaTHue
2.5 TennoBoe paBHOBecHE
26 Buyrpennss sHeprus. PaboTa u Teronepenaya Kak crocoObl U3MEHEHHs] BHYTPEHHEH
SHEPTUH
2.7 Bupl Teronepenaun: TemIONPOBOTHOCTh, KOHBEKIINS, M3ITyICHUE
HarpeBanue un oxnaxnenue teia. KoanuecTBo TemIoThl. Y aenbHas TEII0EMKOCTD:
28 O=cml(t,—t)
3aKkoH COXpaHEHHs SHEPTHH B TEIUIOBBIX MpoIieccax. Y paBHEHHE TEIIOBOTO OallaHca:
29 Ql +Q2 +-“:0
Hcnapenne n konaeHcanus. Mi3MeHeHne BHyTpEHHEN SHEPTUH B IIPOLIECCE UCTIApPEHUS U
2.10 KoHAeHcanun. Kunenue sxuakoctu. Y aeapHas TerioTa mapooodpasosanus: L = Q/m
2.11 Braxxnocth Bo3myxa
[InaBnenue u kpuctaumsanus. M3MeHeHrWe BHYTPEHHEW SHEpPruu MpH IJIABJICHUU U
KpUCTAJUITM3alUU. Y IebHAs TEII0Ta IIJIaBICHUS:
212
_Q
- m
BuyTpeHHsia 3HEprus cropaHvs TOIUIMBA. YJelbHas TEIUIOTa CrOPAaHMs TOIUIMBA: ( =
2.13 Q/m
2.14 [Tpunnume! padoTe! TermnoBeix Apurateneit. KI1J[ rermmoBoro apurarens
Ipaxmuueckue pabomoi
N3mepenue yaenpHOW TEIVIOEMKOCTH METAUIMYECKOr0o UWIMHAPA; KOJIMYeCTBa
TEIUIOTHI, TIOJYYEHHOTO BOJOW KOMHATHON TeMIiepaTtypbl (PUKCHPOBAHHOW Macchl, B
215 KOTOPYIO OIYIIEH HarpeTbli LUIMHIAP; KOJWYECTBa TEILIOThL, OTAAHHOIO HArPETHIM
LUJIMHIPOM, MOCJE OMYCKaHUsl €ro B BOAY KOMHATHOM TemIepaTypbl; OTHOCUTEIbHOMN
BJI&KHOCTH BO3/yXa; YyAEJIbHOW TEIUIOTHI IJIaBiIeHUs Jibja. VccienoBanue M3MeHEHUs
TEMIEpaTypbl BOABI TPH PA3JIUYHBIX YCIOBHSX; SBJICHUS TEIJIOOOMEHa TMpHu
CMEUIMBAHUH XOJIOJHOM U ropsue BOJbI; Ipoliecca HCHapeHHst
Qu3zuueckue s61eHus 8 npupode. TIOBEPXHOCTHOE HATHIKEHUE M KAMMIUTSIPHBIC SBICHUS
2.16 B TNpUpOJE, KpHUCTAUIBI B mpupoje, uznydeHue ConHIa, 3aMep3aHHe BOJIOEMOB,
MOpckue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoiicmea. KanWUISIpbl, TNPUMEPbl HCIOJIb30BAHUS KPHUCTAJJIOB,
2.17 KUJKOCTHBIM TEPMOMETp, AATUMK TEMIIEPATyphbl, TEPMOC, CUCTEMA OTOIUJICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOWHA, IBUTATEh BHYTPEHHETO CTOPAHUS
3 DOJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpusaius Ted. /Ba BUaa 31eKTPUUECKUX 3apsiioB




3.2

B3aumonelicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHECHHSI JCKTPUUECKOTO 3apsiia
34 Onexktpuueckoe  mose. HanpsoxkénHocTes  anexTpuueckoro  nosst.  [IpuHiun
CYIEPINO3UIIH IEKTPUUYECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocwurenu anexrpuyeckux 3apsaoB. JeicTBUE IIEKTPUUECKOTO MOJIS HA SJIEKTPUUECKUE
3apsapl. [IpOBOJHHUKY M TUAIICKTPUKU
[TocrositnubIil AnekTpudeckuit Tok. JleiicTBUs snekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsokenue.
| =qg/t,U=A/q
37 DNEKTPUUYECKOE COIIPOTUBIIEHHE. Y I€TbHOE IEKTPUUECKOE CONPOTHUBIICHUE:
R =pl/S
38 3akon Oma juist yuactka snekrpuueckon memu: | = U/R
[locnenoBarenpHOE COEMHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
39 [TapannensHOE COeTMHEHHE MPOBOHUKOB PABHOTO COTIPOTUBIICHUS:
U =U;I=1+I; R:?&.
CMmernranablie COSTMHEHUS TPOBOTHUKOB
3.10 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 0= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE MOJIE€ MPSIMOTO MPOBOJAHUKA ¢ TOKOM. JIMHUM MarHUTHOU
WHIYKIHUU
3.13 MaruauTtHoe 1noJjie MOCTOSHHOTO MaruuTa. BzaumonelicTBrue NOCTOSTHHBIX MAarHUTOB
3.14 JleficTBEe MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 OnbiThl Dapajes. SABneHue >aeKTpoMarauTHoM nHayKuuu. [Ipasuo Jlenua
IIpaxmuueckue pabomoi
N3mepenue 3MeKTpUYECKOro COMPOTHUBIICHUS PE3UCTOPA; MOLIHOCTU SJIEKTPUUYECKOTO
TOKa; pabOThI IEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIONIETO B MPOBOJHHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HANPSDKEHUS HA KOHIIAX MPOBOJHMKA; 3aBUCUMOCTH COTPOTHBIICHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €r0 MONEPEYHOr0 CEYEHUS U YAEIbHOTO COMPOTUBIICHHSL.
[IpoBepka mpaBuia [Uisl DIEKTPUUECKOTO HANPSDKEHUS MPH  MOCIENI0BaTEIbHOM
COCIMHEHUU TPOBOJHUKOB; TMpaBWiIa JUIsl CHJBI JJIEKTPHUYECKOr0 TOKa MpU
napayuielbHOM COSAMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3zuueckue s61eHUs 8 nNpupode. YNEKTPUUECKUE ABIEHUS B aTMOC(epe, DIEKTPUIECTBO
3.17 YKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, JIpei] MOJI0COB, PO MArHUTHOTO TMOJIS
JUIS )KU3HU Ha 3emJie, MOJIAPHOE CUSTHUE
Texuuueckue ycmpoiicmea: SIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTaT, CUETUHK
318 ANEKTPUYECKOM  DHEPTUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTeIbHBIC
ANEKTPONPUOOpPEl  (IPUMEPBI), DJICKTPUUYECKUE TMPEAOXPAHUTENH, DIEKTPOMArHUT,
AJIEKTPOJIBUTaTeNb MOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBerta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkaio




3.22

[Tpenomienue cBeTa. 3aKOH IPEIOMIICHUS CBETa

3.23 Jucnepcus ceera

324 JIlunza. Xon nydeit B munze. okycHoe paccTostHue JIMH3bI. OnTHYecKas cujia JUH3b: D
=1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHYecKue npruoopsl
Ipakmuyeckue pabomol
##Par##l13mepenne ONTHYECKON CHIIBI COOMpArOIel JTMH3bI; (POKYCHOTO PaCCTOSHHS
coOuparomield JMH3bI (10 CBOWMCTBY PaBEHCTBA pa3MEpOB IMpenMeTa W H300paKeHHs,

396 KOT'J1a TIPEIMET PaCIIOJI0KEH B IBOMHOM (OKyce), MOKa3aTels MPeTOMIICHHUS CTEKIIA.
#HH##Par#H##lccnienoBanue CBOMCTBA HW300paKEHUsI, TMOJIYYCHHOTO C  IOMOIIBIO
coOMparomeld JMH3bI; W3MEHEHUS (POKYCHOTO pACCTOSHUS ABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa MPEJOMIICHHS CBETOBOTO JIyda OT YTJjla MajeHus Ha TPaHHIIE «BO3yX
— CTEKJIO»

3.7 Qusuueckue asnrenus 6 npupooe: 3atmenuss ConHua u JIyHbl, 1BeTa Tej, ONTUYECKUE
sIBIIEHUS B aTMocdepe (1BeT Heba, pedpakiiysi, paayra, MUpax)

3.28 Texnuueckue ycmpoticmea. OYKU, IEPUCKOI, (GOTOAINIAPAT, ONTHUECKHUE CBETOBO/IbI

4 KBAHTOBBIE SBJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eta-, raMma-u3nydenus. Peakium anbda-u 6era-pacnaga

4.2 OmnsiTel Pezepdopaa mo paccestauto anbda-yactuul. [InanerapHas Mogens aTomMa

4.3 CocraB atoMHOTO sigpa. M30TOmBI

4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIIEP

4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHMCET
Qusuueckue s61eHUA 6 npupode: €CTECTBEHHBIH PaJUOAKTUBHBIA (DOH, KOCMHUYECKHUE

4.6 JIy4H, paAMOaKTUBHOE WM3IIy4yeHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBHE PagHOaKTHBHBIX
U3Iy4eHUH Ha OpPraHu3M 4eJoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HWHIUBHAYalIbHBIM JO3MMETp, Kamepa

Bunbcona, siiepHas sHepreTHKa




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
v/ ®usuka, 7 xnace/ Ilepeuukun  A.B., OOmECTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«M3parenscTBO «IIpocsenienue».
v ®usuka, 8 knace/ [leppikun A.B., AkunonepHoe o6iectBo «M3narenscrBo «IIpocBemmenuey.
v’ ®usuka, 9 wmace/ Ilepsiukua A.B., I'yrauk E.M., AxumonepHoe o6miectBo «M31aTeabCTBO
«IIpocsemeHue».

METOANUYECKHUE MATEPHUAJIBI JIJIs1 YUUTEJIA
7 KJIIACC

1. PaGouas nporpamma.

2. IlporpamMmMbl oCHOBHOTO 00rmiero oopazoBanus. @usuka. 7 — 9 kmaccsl (aBropsr:A.B.IleprimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma mo ¢usuke. 7 wmace/ Coct. T.H. Ceprmenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. ®wusuka. 7 kiacc. Y4yeOHMK [UIsi 0OIeoOpa3oBaTENIbHBIX YUPESKICHUN .
M.:[Ipoda. 2011 5. Jlykammk B.M. COopHuk BompocoB W 3amad mo ¢usuke. 7-9 xi. — M.:
[Ipocsemenue, 2010. —192c.

8 KVIACC

1. Pabouass mporpamma. @Dmmka. 7 — 9 KIaccel:  yueOHO-METOJWYECKOTO  ITOCOOHS
/coct. TuxonoBaE.H. — 2-e m3n.,crepeotntt. —M.: [Ipoda,2013. — 398.

2. TlporpamMmMbl 0cCHOBHOTO 00tiero oopazoBanus. @ms3muka. 7 — 9 kimaccsl (aBropsl:A.B.IleprimkuH,
H.B. ®unonosuy, E.M. I'yrHHK).

3. Pabouas mporpamma mo ¢usuke. 7 wmacc/ Coct. T.H. Ceprmenxko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YICOHUKOM:

4, Tleppimkua A.B. ®wuszuka. 7 kimacc. Y4yeOHMK st 0OmeoOpa3oBaTENbHBIX YUPSKICHUHA .
M.:[Ipoda. 2011

5. Jlykammmk B.M. COopHuK BompocoB u 3amad mo ¢usuke. 7-9 ki — M.: IIpocBemenune, 2010. —
192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSTEILHBIE M KOHTPOJIbHBIC PAOOTBL. —5-€
n3nanne,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®wusuka. 7 kimacc. Jlaboparopueie paboTbl. KoOHTpoJbHBIE 3agaHus. —
Caparos:JIuueii, 2014.

8. «KonTposibHO-u3MeputenbHbie Matepuanbl. Pusmka. 7 wimacc/Coct. H.M. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9 KVIACC

1. Pabouyas mnporpamma. ®Puszuka. 7 — 9 Kmaccel: y4eOHO-METOAMYECKOTO  MOCOOUS

/coct.TuxonoBaE.H. — 2-e uzn.,crepeorur. —M.: JIpoda,2013. — 398

2. IIporpamMmmbl ocHOBHOTO 00mIero oopazoBanus. ®usuka. 7 — 9 kmaccel (aBTopsl:A.B.IleppinikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouyas nporpamma no ¢usuke.

4. KOHTpOJIbHBIE U CaMOCTOSTENIbHBIE pabOThl MO pu3uke. 9 kiacc: k yueOHuky A.B. Ilepsikuna,
E.M. I'ytHuk «®u3zuka 9 knace» / O.U. I'pomueBa. — M.: U3narensctBo «Ok3amen», 2014.

5. Tectsl mo ¢uzuke. 9 knacc: k yueOnuky A.B. Ilepsimkuna, E.M. I'yrHuk «®usuka 9 kmacey» /
O.U. I'pomuesa. — M.: M3naTenscTBO «IK3aMEH»

6. dusuka. 9 xknacc. Temarnueckue TeCTOBLIE 3amManus g NoArotoBku k [ MA. / aBT.- coct.: M.B.
boiinenxo, O.H. Mupowkuna. — Spocnasins: OOO «Akanemus pazsutus», 2014

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU HHTEPHET

1. http://school-collection.edu.ru/) «Emunas komnexims [udpossix OGpasoBarenbHbIx Pecypcosy.
2. http://www.fcior.edu.ru/



http://www.fcior.edu.ru/

Di0¢ — HEHTP AUCTAHIIHOHHOTO 00pPa30BaHMUSL.

www.km.ru/education - yueOHble MaTepuanbl W cioBapu Ha caiite «Kupwur u Medoamin»
http://schoolcollection.edu.ru/) «Emunas xomnekims Liudposeix O6pa3oBaTenbHbIX Pecypcosy.

5. http://video.edu-lib.net — yueGusie umsmsrhttp://school-collection.edu.ru/) «Eaunas kosiexuus
Hudposeix O6pazoBatenbHbIX PecypcoBy.

6. http://www.ug.ru/ - O¢uumanbseii caiit "Vumrensckoil rasersl". Ha caiite mpeicTaBiieHbI
HOBOCTH 00pa30BaHus, PACCMATPUBAIOTCS BOTIPOCHI BOCIIUTAHHMS, COI[HAILHOMN 3aIUThI, METOIUKH
oOyueHus

http://pedsovet.org/ - Beepoccuiickuii HHTEpHET-TIEICOBET
SAKace
POIII

B w

© o~

CUCTEMA OUEHUBAHUSA PE3YJIBTATOB IO ITIPEIMETY ®U3UKA
JI71s1 yCTHBIX OTBETOB OTIPENIETISIOTCS CIEAYIOIINE KPUTEPUU OIEHOK:

Ounenka «5» craBUTCA B TOM CIydae, €CIM YYallUMWCs TIOKa3bIBA€T BEPHOE IOHMMAaHUE
(UBUYECKON CYITHOCTH pPaccMaTPUBAEMBIX SBJICHHM M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpHUH, JaeT
TOYHOE OTPEJEIICHNE W HMCTOJIKOBAHWE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPUH, a TaKKe MPaBUIBLHOE
omnpeneneHue (GU3NMYECKUX BEIWYWH, WX EIUHUIl U CHOCOOOB HM3MEPEHHS; MPABUIBLHO BBITIOIHSIET
YEPTEKU, CXeMbI U TPAPUKUA; CTPOUT OTBET IO COOCTBEHHOMY IIaHY, COTMPOBOXKIAET PACCKa3 HOBBIMH
puMepamMu, yMeeT TMPUMEHUTh 3HAHUS B HOBOW CHUTYAI[MU TPHU BHITIOJTHCHUH MPAKTUYCCKUX 3aJIaHUN;
MOXET YCTAaHOBHUTH CBSI3b MEXKIY M3Y4aeMbIM W paHee M3YUYCHHBIM MaTe€pHaIOM MO Kypcy (HU3HMKH, a
TaKkKe C MaTepuajoM, YCBOCHHBIM IMPU H3YYCHHUH JAPYTrUX MPEIMETOB. YUAIIUHUCS CHUCTEMATHYECKH
MMOKa3bIBAET 3HAHUS HE TOJIHKO MPOTPAMMHOTO MaTeprasa, HO U 3a MpeeIaMHi IPOTpaMMBbl.

Ounenka «4», eciii OTBET yYCHHKA YAOBIETBOPSAET OCHOBHBIM TPeOOBAHUSIM K OTBETY Ha OLICHKY
«5», HO JaH 0e3 MCIOJIb30BaHUs COOCTBEHHOTO IJlaHa, HOBBIX NMPUMEPOB, 0€3 MPUMEHEHHsS 3HaHUU B
HOBOM cHTyaluu, 0e3 HCHOJb30BaHUs CBA3CH C paHee HM3YyYCHHBIM MAaTepHalloM M MaTepualioMm,
YCBOEGHHBIM IIPH U3YYEHUU IPYTUX MPEAMETOB; €CIH y4YallHuiics AOMyCTUI OJIHY OIIKOKY WK He Ooee
JBYX HETOYETOB U MOKET X UCIPABUTh CAMOCTOSTENIHO HIIM C HEOOJIBIIIONH TOMOIIBIO YUUTEJIS.

Ouenka «3» CTaBHUTCS, €CIM YYalIUWACA TPABUJIBLHO TIMOHUMAaeT (U3UYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBJIIEHUH M 3aKOHOMEPHOCTEH, HO B OTBET€ MMEIOTCS OTAENbHBIE MPOOENbl B
YCBOGHHMH BOIIPOCOB Kypca (U3MKH, HE MPEMATCTBYIOIINUE AajbHEHIIeMY YCBOCHHIO MPOTPaAMMHOIO
Marepuaia; yMeeT IPUMEHSATh MOJIYYEHHbIE 3HAHUS NIPU PELIECHUH MPOCTHIX 3a/1ad € HUCIOJIb30BAHUEM
rOTOBBIX (POPMYI, HO 3aTpyAHsSIETCS NpPU PELICHWU 3a/ad, TpeOyroluX MpeoOpa3oBaHUs HEKOTOPHIX
dbopmyr; momycTril He Oojiee OHOM TpyOOi OmMOKM M JBYX HEAOUYETOB, HE OoJjiee OJHOM rpyOoil H
OJIHOM HerpyOo¥ ommOKku, HE 0ojiee NBYX-TPEX HETPYObIX OMMUOOK, OAHOW HErpyOo#l ommOKH M TPEX
HEJOYETOB; TOMYCTUII YETHIPE WIH IIATh HETOYETOB.

Ounenka «2» CTaBUTCS, €CIOM y4YallUMiCA HE OBJIAAE] OCHOBHBIMU 3HAaHUAMH U YMEHHUSIMU B
COOTBETCTBUU C TpPeOOBaHUSAMH NPOTPaMMbl M JOMYCTHJI OoJbllle OIHUOOK U HEA0YETOB, YeM
HEO0OXOIUMO ISl OIICHKU «3» WJIM €CIM YYEHUK HE MOXKET OTBETUTh HU HAa OJWH U3 MOCTaBICHHBIX
BOIIPOCOB.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT:

Onenka «5» craBuTcs 3a pabOTy, BBIMOJIHEHHYIO IOJIHOCTBIO 0€3 OIMMOOK M HEJ0YETOB.
VYyamuiics CcUCTEMaTHYECKH JIEMOHCTPUPYET MpPaBWIBHOE BBIMOJHEHHE KOHTPOJIBHBIX paloT,
BBITNIOJTHEHHOE Ha BEICOKOM YPOBHE C TBOPUYECKHM IOIXO0M.

Ounenka «4» craBuTCs 3a paboTy, BBHIIOJIHEHHYIO MOJIHOCTBIO, HO TPU HAJIWYMU B Hell He Ooiiee
OJIHO HerpyOoil OIMOKHU M OAHOTO HeA0UETa, HEe Ooiee TPEX HEJOUETOB.

Ounenka «3» CTaBUTCS, €CIIM YUYEHUK MPABHIBHO BBHITIONHHI HE MeHee 2/3 Bceil paboThl WiH
JOMYCTHJI HE Oojiee OAHOM TpyOoi OmMOKM M JBYX HelOo4€TOB, HE Oojiee OJHON TpyOool M OJHOU
HerpyOo#t ommOku, He Oosiee TPEX HETPYyOBIX OMIMOOK, OJHOW HErpyOol OmMOKH U TPEX HETOUYETOB,
MIPY HAJTMYHUU YETHIPEX - MATH HEAOUYETOB.

OuneHka «2» CTaBUTCSI, €CIIM YUCIIO OMIMOOK U HEIOUETOB MPEBBICUIIO HOPMY UISl OLICHKH «3) WIIH
NPAaBUIBHO BBIOJIHEHO MeHee 2/3 Bcel pabOThl MIIM €CIIM YUYEHHK COBCEM HE BBIMOJHUI HU OJIHOTO



3aJaHus.

OneHka npakTH4YecKux pador:

Ounenka «5» CTaBUTCA, €CIIM Y4YaIIUACS BBIMOJHAET pabOTy B MOJHOM 00beMe ¢ COOMI0/ICHHEM
HEOOXOIMMOU  IMOCIIEeIOBATEILHOCTH IPOBEJCHUS ONBITOB M HM3MEPEHUN; CaAMOCTOSITEIIBHO U
paIMoHaIbHO MOHTHUPYET HE00X0IuMoe 000pyIOBaHUE; BCE OMBITHI MPOBOIUT B YCIOBHSIX H PEKUMAX,
00eCIeUNBAIONINX TOJIYYCHUE MPABWIBHBIX PE3YJIbTATOB U BBIBOJOB; COONIIOIAET TPeOOBAHUS MPABHII
TEXHHUKHU 0€301TaCHOCTH; MPABUJIBHO U aKKYPaTHO BBIMIOJIHSET BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy; MPaBUIHHO BBITIOIHICT aHAIHM3 MMOTPEIIHOCTEH. YYaluiicss CHCTEMaTHIECKH JIEMOHCTPUPYET
MIPAaBUJILHOE BBITIOJHEHUE TMPAKTUYECKUX PAa0OT, BBHIMOJHEHHOE HA BBICOKOM YPOBHE C TBOPYECKUM
MIOAXO0JIOM.

OuneHka «4» CTaBUTCS, €CITU BBIIIOJIHCHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO JOIMYIIECHO JBA-TPU
HenouéTa, He OoJiee OTHOM HEerpyOOi OMKMOKK U OJHOTO HEA0UETA.

Ouenka «3» CTaBUTCS, €CJIM pabOTa BHITIOJIHEHA HE TIOJIHOCTHIO, HO 00BEM BBHITIOJIHEHHON YacTH
TaKOB, YTO TMO3BOJISET MOJYYUTh MPABUIBHBIM PE3ylIbTaT U BBIBOJ; €CIIA B XOJI€ TIPOBEICHUS OIbITa U
W3MEPEeHUs OBLIN JOMYIIEHBI OIIHOKH.

Ouenka «2» CTaBUTCA, €CU pabdOTa BBHITIOJHEHA HE TOJHOCTBIO, U O0OBEM BBIMOJTHEHHOW YacTH
paboThl HE TMO3BOJSIET CHENaTh TMPABWIBHBIX BBIBOJOB;, €CIM OMBITH, HU3MEPEHHS, BBIYUCIICHUS,
HaOIIOACHUS TTPOU3BOIUINCH HEMPABMIIHLHO WJTM €CJIM YYAIIUICS COBCEM HE BBIMOIHIII padoTy. Bo Bcex
ClIydasiX OLIEHKa CHHUYKAETCsl, €CIIM YUEHUK He cOOI0/1ai MpaBujia TEXHUKU O€30MaCHOCTH.

MNEPEYEHbDb OLIINBOK
I'pyObie ommdxn
1. He3nanue ompenesneHUi OCHOBHBIX TNMOHSTHI, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJIOKEHUN TEOpUH,
¢dbopmyI1, OOLIENPUHATHIX CUMBOJIOB 0003HaUeHNs (PU3UUECKUX BEIMYMH, €IUHHUL] U3MEPEHUSI.
HeymeHnue BbIACTUTE B OTBETE TNIaBHOE.
Heymenue npuMeHsTh 3HaAHUS [Tl pelIeHUs 3a/1a4 U 00bICHEHUs (PU3UUYECKUX SIBJICHUH.
HeymeHue uutath v CTpOUTH rpaQUKu U MPUHIIUIHAIBHBIE CXEMBbI.
Heymenue moArotoButsh k paboTe YCTAHOBKY WUJIM J1abopaTOpHOE 000pyAOBaHKE, IPOBECTH OIIBIT,
HE0OX0IMMbIE PacuéThl, WM UCIOJIB30BaTh NOJYyYEHHbIE JaHHBIE 711 BBIBOJIOB.
6. HeOpexxHoe oTHOIIIEHHE K JIA0OPATOPHOMY 000PYI0BAHUIO U H3MEPHUTEIBHBIM MTPUOOpaM.
7. HeyMeHue onpenenuTs NOKazaHUE U3MEPUTEIHHOTO Mprbopa.
8. Hapymenue TpeGoBaHuil mpaBui 0€30MacHOTO TPYZAA MPHU BBINOJIHEHUU YKCIEPUMEHTA.
HerpyObie omuoxku
1. Herounoctu ¢GopMyJIUpOBOK, ONPEICIICHUI, TIOHITHH, 3aKOHOB, TCOPHH, BEI3BAHHBIC HETIOJHOTOM
0XBaTa OCHOBHBIX IPHU3HAKOB OIPEAEISEMOrO TMOHSATHS, OIIMOKH, BBI3BAaHHBIE HECOOIIOJICHUEM
YCIIOBUI IIPOBEJCHUSI OIbITA WM U3MEPEHUIA.
2. OmuOkx B YCIOBHBIX OOO3HAUEHUSX HA NPUHIUIHAIBHBIX CXeMaX, HETOYHOCTU YEPTEKEH,
rpaduKoB, CXEM.
3. IIpomyck uam HETOYHOE HANTMCAHHE HAUMEHOBAHUNA eJMHUI] (PU3NUECKUX BEIUYUH.
4. HepaunoHaabHBIN BEIOOP X012 PEIICHHUS.
Heno4érnl
1. HepanmoHanbHble 3amuCH TMPU BBIUYKUCICHUSX, HEpPAlMOHANbHBIE MPUEMBI B  BBHIYHCICHUH,
peoOpa30oBaHUU M PELLICHUHU 3a/aY.
2. Apudpmernyeckue OMMOKH B BBIYMCICHMSX, €CIIM 3TH OIIMOKH I'py0O HE MCKaKaloT PealbHOCTb
IIOJIyYEHHOTO pe3yJIbTaTa.
3. OtnenbHble NOTPEIIHOCTU B (OPMYIIMPOBKE BOIIPOCA UM OTBETA.
4. HeOpexxHOe BBINOJIHEHHE 3aMUCeH, uepTexeid, cxem, rpaukoB.
5. Opdorpaduueckue u MyHKTyalMOHHBIE OLTUOKH.

agbrwm

OHeHHBaHI/Ie TECTOBBIX pa60T yqamuxcsd OCYHICCTBIACTCA B 3aBUCUMOCTU OT IIPOLCHTHOTO
COOTHOIIICHUS BBIIIOJIHCHHBIX SaﬂaHHﬁ. OHeHHBaeTCH pa6OTa CJICOAYIOIIHUM 06pa30M:

«5» - 90 — 100 %;

«4» - 70 — 89 %;



«3» - 50 — 69 %;
«2» - menee 50 %.
[Tpu BemonHeHun padot B popmare EI'D ucnonb3yrores Kputepun onieHKH padot B ¢popmare EI'D.



	Рабочая программа по физике разработана с учетом рабочей программы воспитания (модуль «Школьный урок»):

