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MNOSACHUTEJIBHAS 3AIINCKA
[IporpaMMa mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHUsl COCTaBieHa Ha
OCHOBE TOJOKEHUH M TpeOOBaHUIl K pe3yibTaraM OCBOCHHMA Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenpbHOM mporpammbl, mnpeacTaBieHHBIX B DPI'OC OO0, a Takke c yd€ToM
benepanbHOi paboueid mporpammbl BocmHuTaHus W KoHuenuuu mpenogaBaHus y4eOHOro
npenmera «Pru3nkay.
ConepxaHnue  mporpamMmMbl 1o (U3MKE  HampaBlIeHO  Ha  (OPMHUPOBAHHE
€CTEeCTBEHHOHAYYHOW TI'PaMOTHOCTH OOYyYaloIIMXCSl W OpraHu3alUi0 u3ydyeHus (GU3MKU Ha
NeITeIbHOCTHOM OCHOBEe. B mporpamme mo ¢u3uke y4HUTBHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npenmera B peanusanuu TpeboBanuit PI'OC OOO K MWIAHUPYEMBIM JIMYHOCTHBIM H
METanpeaIMEeTHbIM  pe3yabrataM  OoOy4deHHMs, a  Takke  MEXIpEIMETHble  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHusl.
IIporpamma mo (u3MKe ycTaHaBIMBAeT paclipelesieHHe yueOHOro Marepuaia 1o rojam
oOyuenus (To KJaccaMm), TpeIaraeT MTPUMEPHYIO IMOCIEI0BATEIPHOCT HM3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS NPEAMETHOTO COAEpKaHUS M y4u€Te BO3PACTHBIX
0COOEHHOCTEN 00YJarOIIUXCS.
ITporpamma o ¢usmke pazpaboraHa C IeJIbI0 OKa3aHUs METOANYECKOH TOMOIIM YUUTEIIO
B CO3/ITaHWU paboveil mporpaMMbl IO YIEOHOMY TPEIMETY.
dusMKa ABISIETCS CHCTEMOOOPa3yIOUIMM Il €CTECTBEHHOHAYUHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SABJIEHUI, M3ydyaeMbIX XHMUEH,
Ouonoruei, actpoHoMueil u ¢uzndeckoil reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTHUHY MHUpa, TMpeNocTaBiIsieT HauOojiee SCHble 00pa3lbl MPUMEHEHHS HAyYyHOIo METoja
MO3HAHUS, TO €CTh CII0CO0a MOMyYeHHs TOCTOBEPHBIX 3HAHUH O MHpE.
OnHa U3 mIaBHBIX 337a4 (U3NYECKOro 0O0pa3oBaHUs B CTPYKType o0Iiero oOpa3zoBaHMs
COCTOUT B (POPMUpPOBAHMM €CTECTBEHHOHAyYHOM TIpaMOTHOCTH M MHTEpeca K Hayke Yy
00yJarommxcsl.
Wzyuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEaIoiaraeT OBJAJACHUE CIEeTYIOIUMHU
KOMITETEHTHOCTSAIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:
® HAay4yHO OOBSCHSATH SIBICHUS;
® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIIEIOBAHUS;
® HHTEPHPETUPOBaTh JaHHBIE M HCIIOJIb30BaThb HAy4YHbIE JOKa3aTeJIbCTBa IS
MOJTyYEHUS BBIBOJIOB.
enn w3ydyeHus (GU3MKKM Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsS OMPENCIICHBI B
Konnenuuu npenonaBanus yue6Horo npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aAIUSIX
Poccuiickoii ®eneparnmu, peaau3yIONIMX OCHOBHBIE 00IIE00pa3oBaTelbHbIE IMPOrPaMMBI,
yTBepkI€HHON pemeHueM Komernn MunnctepctBa npocenieHus Poccutickoit ®denepannu
(mporoxkoin ot 3 nekadbpst 2019 . Ne ITIK4BH).
ean uzyuyenusi Gusmkm:
e [puoOpeTeHHe HuHTEepeca U CTpeMJIeHUS OOYyJalomuXcsi K HAydYHOMY M3YyYEHHUIO
MIPUPO/IBI, Pa3BUTHE UX UHTEIUIEKTYAIBHBIX M TBOPYECKHUX CITIOCOOHOCTEI;

® pa3BUTHE TPEIACTABICHWH O HAyYHOM MeETOAe IMO3HaHUS H (HOopMUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (QopmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa MU3y4eHHs] OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTaTbHBIX 32aKOHOB (DU3HKH;

e (opmMupoBaHHE TPEACTABICHUH O PO (GU3MKU I PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE IMPEACTAaBICHUH O BO3MOXKHBIX c¢epax Oynymeidl npodeccuoHaabHOM
NeSITeTLHOCTH, CBSI3aHHOW C (PM3MKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHUIO B 3TOM
HaTpaBICHUH.



JlocTikeHre STHX Iiefeil mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3zoBaHUs 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

e nmpuoOpeTeHHe 3HAHWM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHMYECKHX,

TETUIOBBIX, NIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBhIBaTh M  OOBICHATH (U3MUECKHE SBJICHUS C
UCTIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUH;

® OCBOGHHE METOJOB pEIICHHS NPOCTEUIINX PACYETHBIX 3a/ad C MCIOIb30BAHUEM
buznyeckux Mozenei, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHMH HaOmOAaTh MPHUPOAHbIE SBJICHHUS M  BBHINOJHATH  OMBITHI,
nabopatopHble pabOTBI M JKCIIEPHUMEHTAIFHBIC HCCICAOBAHUS C WCIIOI30BAaHHEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBoeHHEe TPUEMOB paboThl ¢ MHpOpManuell (HU3NIECKOTO COACPIKAHMS, BKIOYAs
MHGOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUAX (U3MKH, aHalu3 U KPUTHYECKOE
OlLIeHMBaHUE HH()OpMAIHH;

® 3HAKOMCTBO cO chepaMu mpodecCHOHATBHON JAEATENHHOCTH, CBSI3aHHBIMHU C (PU3UKOMH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXECHUAX (PU3MUECKON HAYKH.

Ha usyuyenue ¢puznku (0a30Bblii ypoBeHb) HA YPOBHE OCHOBHOI'O 00111€r0
oOpa3oBanus orBoauTtcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B HegeJ110), B 8 ki1acce —
68 yacoB (2 yaca B Henel0), B 9 kiaacce — 102 yaca (3 yaca B HeeJ110).

[Ipennaraemslii B mporpamme 1o (Gpu3uKe nepeyeHb Ja00paToOpHBIX pabOT M OMBITOB HOCHUT
PEKOMEHATEIbHBIA XapaKkTep, YYWUTENb JeNaeT BBIOOp IMPOBENCHUS JIAOOPATOPHBIX padoT
OIIBITOB C YYETOM MHIUBHUIYyaJIbHBIX OCOOCHHOCTEN 00YUarOIIUXCs, CITUCKA IKCIIEPUMEHTAIBHBIX
3aJJaHWH, TpeTaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO K3aMeHa 1o (hU3HKe.

COAEPKXAHUE OBYYEHUA
7 KIIACC

Pazgea 1. ®u3uka u eé pojib B NO3HAHMH OKPY/KAKOLIEr0 MUpa.

duznka — Hayka o npupone. SABnenus npupoabl. Ousznyeckue sBICHUS: MEXaHUYECKUE,
TETIJIOBBIC, AIICKTPUUECKHUE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ousnueckue BeMUUYUHBL. V3MepeHue Qu3nueckux BenuduH. Dusznueckue MpUOOPEHI.
[TorpemnocTe n3Mepennii. MexxayHapoHas CUCTEMa €AUHULL.

Kak ¢usmka u apyrue ecrecTBeHHbIE HAayKH H3y4yaloT mpupoay. EcTecTBeHHOHay4 HBIH
METOJl TIO3HAHWS: HAOMIONEHWe, TOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABMKEHUE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTe3, OObsCHeHHWe HabmonaemMoro sBieHus. OmnucaHue
(hUBUYECKUX SBJICHUHN C TIOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, AEKTPUUECKNUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue NpudOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUN aHaJOTOBBIM U HHU(YPOBBIM

IPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
Omnpenenenue 1eHbl ASTEHUS Kbl U3MEPUTEILHOTO MPUOOpAa.
N3mepenue paccTosHMiA.
N3mepenne o0bEMa )KUIKOCTH U TBEPIOTO TENA.
Ornpenenenue pa3MepoB MaJlbIX Tell.
N3mepenne temmeparypbl MOpU IOMOIIM KUJKOCTHOTO TEPMOMETpa W JaTydKa
TEMIIEpaTyphl.
6. IlpoBenenue wuccrnegoBaHHS MO TPOBEPKE THUIIOTE3bI: JTAIBHOCTh TMOJIETA IIAPUKA,
MYIIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA ITYCKa.
Pasnen 2. [lepBoHauya/ibHbIE CBeICHNUSI O CTPOCHUM BellecTBA.
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CrpoeHne BemiecTBa: aroMbl W MOJIEKYNBI, UX pa3Mmepbl. OMNbBITHL, 10Ka3bIBarOLIME
JTUCKPETHOE CTPOEHHE BEILECTBA.

JlBmkeHne vacTull BemiecTBa. CBS3b CKOPOCTH ABW)KEHHS YacTHI C TEMIIEpaTypoH.
BbpoynoBckoe nBwxkenue, auddysus. BzaummoneiicTBue YacTHIl BENMIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHUSI BEIIECTBAa: CTPOCHHE Ta30B, IKHUJAKOCTEM U  TBEPIBIX
(KpucTayMyeckux) Tesl. B3auMoCBsI3p MEXIy CBOICTBaMHU BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U WX aTOMHOMOJEKYISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHMA
BOJIBI.

Hemoncmpayuu.

1. HaOGmroneHne OpOyHOBCKOTO JIBUKEHMSI.

2. HaGmonenne nuddys3um.

3. HaOmonenue sBieHUM, OOBSCHSIIOUIMXCS MPUTSHKEHUEM WIM OTTAJIKMBAaHUEM YaCTHUI]

BELIECTBA.

Jlabopamopnuie padbomul u onvimot.

1. Oruenka AuaMeTpa aToMa METOIOM PSIOB (C UCTONb30BaHHeM (hoTorpaduii).

2. OmnbITHI IO HAOTIONEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKY/ISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:keHHe U B3auMoO/1eiicTBHE TeJl.

Mexanuueckoe ABHKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBIKeHHE. CKOpOCTb.
CpenHsig CKOpOCTh P HEPABHOMEPHOM JBMKEHUU. Pacuér myTu U BpeMEHHU JBUKEHUS.

SIBnenne uHepuuu. 3akoH WHEpUMH. B3aumopeiicTBue Ten Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JABI)KEHHUsI Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
TUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucTuka B3aumopelcTBus ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOUIbIO JWHAMOMETpa. SIBIeHHe TiIroreHus W cuia TsokecTH. Cuna
TSOKECTH Ha Jpyrux ImaHetax. Bec tenma. HeBecomocts. CrokeHHe CHJI, HallpaBJIEHHBIX I10
onHoM mpsimoil. PaBHoxelcTBytomas cui. Cuna TpeHus. TpeHue CKOJbKEeHHUS U TPEHUE IMOKOS.
TpeHue B IpuUpoOAE U TEXHUKE.

Hemoncmpayuu.

Habmronenre MexaHU4eCcKoro IBMKEHUS Tena.
N3mepenne ckopoCcTH NPSMOIMHEHHOTO ABUKEHUS.
Habmionenue siBieHNs HHEPLHH.
Habmronenre n3MeHeHus: CKOpoCTH Ipy B3aUMOJIEHCTBUH Tell.
CpaBHeHHE Macc MO B3aUMOICHCTBHIO TEI.
CrnoxeHue cuil, HalpaBJICHHbBIX 110 OAHON IPSIMOH.
ﬂaﬁopamopubte padomwvt u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBMKEHHUS (IIapuKa B KUAKOCTH, MOJIEIIU
ANEKTPUUECKOTO aBTOMOOWIISI M TaK Jaliee).
2. OmnpeneneHue cpeaHed CKOPOCTH CKONBKCHHsI Opycka WM IIapuKa IO HAKJIOHHOW
TJIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPJOTO Tea.
4. OrmbIThl, AEMOHCTPUPYIONINE 3aBHCUMOCTb PACTSDKEHUS (IeQOopMaIui) IpyKUHBI OT
IIPUIOKEHHOW CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, JKHIAKOCTell M ra3oB.

JaBnenue. CriocoObl yMEHbILICHUS ¥ YBETTMUCHUS JaBieHus. J[apneHue raza. 3aBUCUIMOCTh
JaBJIEHUS Ta3a oT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMM, KHUIKOCTSIMU
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u razamu. 3akoH Ilackans. [THeBMaTtuyeckue MamMvHbl. 3aBUCUMOCTH JABJICHUS XKUIKOCTH OT
miyounbl.  ['mapocratudecknit  mapamokc. CooOmarommecss  cocyabl. [ mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpHunHBI CylecTBOBaHUS BO3AYLTHON
obomouku 3emnu. OmbiT Toppuuennu. M3mepeHue aTrMocepHOTo NaBieHHs. 3aBUCHUMOCTH
arMocepHOTOo JaBJEHUS OT BBICOTHI Haa ypoBHeM Mops. [lpubopsl mis u3MepeHus
arMoc(epHOTO JaBJICHUS.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apxumMeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJIEHUS r'a3a OT TEMIIEPATyphl.

2. llepenada naBiaeHUs KUIAKOCTHIO U Ta30M.

3. CooOmatomuecs: CoCyIbI.

4. T'mppaBnuueckui mpece.

5. TlposiBneHue neiicTBUS aTMOC(EPHOTO TABICHHS.

6. 3aBUCHUMOCTb BBITAJIKHBAIOIIEH CHJIBI OT OObEMa NOrPY)KEHHOM dYacTH Tela M
IJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BHITECHEHHOU KUIAKOCTH.

8. VYcioBue mniaBaHWs TeJ: IUJIABaHUE WM TMOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOILIEHHMSI TNIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tela B Bojie OT 00bEMa MOTPYKEHHON B KHUIAKOCTh
YacTH TeJa.

2. OmpenesneHue BBITAJIKUBAIOLIEH CHIIbI, JEHCTBYIOLEH Ha TeENO, IMOIpYyXKEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBHUCHMMOCTHM BBITAJIKMBAIOIIEH CWIIBI, JCUCTBYIOIIEHW Ha TEIO B
KUIKOCTH, OT MacChl Teja.

4. OmnbIThI, I€MOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIbI, JEHCTBYIOIIEH HA
TEJNO B )KHUJKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH Tejla U OT IUNIOTHOCTHU
AKUIKOCTH.

5. KoHcTtpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOJKM M OIpEAeNIeHHE €

rpy30M0IbEMHOCTH.

Paznea 5. PaGora u MomiHOCTh. JHeprus.

Mexannueckast pabota. MOITHOCTb.

IIpocThie MexaHU3MBI: pbIvar, 070K, HaKJIOHHAsI IIIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpumeneHue mpaBuia paBHOBecHs pbluara K O5oky. «3o1oToe mpaBuio» MmexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckas W mnoTeHuuanbHas »3Heprus. lIpeBpaiienue
OTHOTO BUJa MEXAaHUUYECKOM SHEPTUU B IPYroi. 3aKOH COXpPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBW)KCHHU Tela IO

TOPU30HTAJIbHOM MOBEPXHOCTH.

2. HccnenoBaHue yCIIOBHI paBHOBECHS pblUara.

3. Usmepenune KIIJ] HaKIOHHOM MIIOCKOCTH.

4. H3ydeHue 3aKkOHA COXPAHECHHS MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3zgen 6. TensioBbie IBJICHUA.



OCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUM CTPOEHMsI BemecTsa. Macca
U pa3Mepbl aToMoB U MoJekyd. ONbITel, TMOATBEPKIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYISIPHOKMHETUYECKON TEOPHUH.

Monenu TBEpAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammueckue u
amopdusble Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIAKOCTEH U TBEP/BIX TET HA OCHOBE MOJIOKEHHH
MOJIEKYSIpPHO-KUHETHYeckoil Teopuu. CmauumBaHWe W KanWUISpHbIE sBIEHUS. TemioBoe
paclIipeHHe U CXKaTue.

Temmneparypa. CBs3p TeMmIeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBWXKEHHUSI YaCTHII.
Buytpennsst sHeprusi. CrocoObl H3MEHEHMs BHYTPEHHEH »HEpruu: Teruionepenaya u
coBeplIeHHne paboThl. Bujbl Temonepenaun: TeIIONPOBOIHOCTh, KOHBEKIUS, H3ITyUCHHE.

KonnuecTBo TemsoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TermaooOMEeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TeryioBoro Oamanca. [lnaBieHune M OTBepAEBaHHME KPHUCTAJUTMYECKHX
BEIIECTB. YiaenbHas Temaora IasneHus. IlapooOpa3zoBanume u KouaeHcanus. lcmapenue.
Kunenue. VYnenpHas Termiora mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEPATyphl KHUIIEHUS OT
aTMOC(EepHOTo J1aBJICHUS.

BrnaxnocTs Bo3myxa.

OHeprus TOIUIMBA. YIeIbHAasl TEIJI0TA CTOPAHUS.

[Mpunuuner pabGotsl TeruoBbix nBurareneit KIIJ[ TemmoBoro nBurarens. TerioBbie
JIBUTATENIN U 3alIUTa OKPYXKaroIIeH cpeibl.

3aKoH COXpaHEHUs U NMPEBPALLEHUS SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO ABUKCHHUS.

Habmonenue nuddysum.

Habmronenue siBieHuii cMaunBaHus U KalWUISIPHBIX SBJICHUM.

HabGmrofieHre TerioBoro pacimpeHus Tell.

W3meHeHune naBneHus ra3a npu U3MeHeHUH 00bEMa U HarpeBaHUU WIIN OXJIAXKICHUU.

IIpaBuiia u3MepeHus TeMIIEpaTyphl.

Bunael rerionepenaun.

OxJaXkaeHne Npu COBEPILICHUU pabOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmroneHue KUMeHHs.

12. HabnroneHne NoCTOSHCTBA TEMIIEpaTyphl P TUIABICHUH.

13. Mopgenu TeIIOBEIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimot.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHHUSL.

OnbITHI 110 BRIPAIIMBAHNIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.

OnbIThI 110 HAOMIOAEHHUIO TETJIOBOTO PACIIUPEHHUS T'a30B, KUAKOCTEH U TBEPABIX Tel.

Omnpenenenue 1aBleHUs BO3AyXa B OaJUIOHE LINPHIIA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro oonéma u

HarpeBaHus WIN OXJIAKICHMUS.

6. IlpoBepka THMIOTE3bl JWHEWHOW 3aBUCHMOCTH JJUHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUYECKOI TPYOKe OT TeMIIepaTyphl.

7. HaOmroneHue m3MeHEHUs BHYTPEHHEW SHEPruM Tejia B pe3yjbTare Terionepenayu u
palboThl BHEIIHUX CHII.

8. MHccnenoBaHue sBiIeHUS TEIIO0OMEHA MTPU CMEIIUBAHUM XOJIOAHON U ropsiuei BOMIbI.

9. OmnpezneneHue KOJIMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOW MpH TEIIOOOMEHE ¢
HarpeThIM METaNINYeCKUM LHUIHHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca HCHapeHus.
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12. Onpenenenne OTHOCUTEIBHON BIAKHOCTH BO31yXa.

13. Onpenenenue yneiabHON TEMIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. JnekTpuyeckue H MAarHUTHbIE SIBJICHUS.

Onextpuzanus Ten. J[Ba ponma snIeKTpUUecKHX 3apsiioB. B3aumoneiicTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHIJIBI B3aUMOJAEHCTBHS 3apsOKEHHBIX Tel OT BEJTUYMHBI
3aps70B U PACCTOSIHUS MEXKAY TellaMu).

Onexrpuyeckoe noine. Hanpspk€HHOCT anekTpuueckoro nois. [IpuHnun cynepnosunuun
ANIEKTPUUECKUX I0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsiioB. JNEMEHTApHBIA 2dneKkTpudeckuil 3apsn. CrpoeHue
aroma. [IpoBOHUKH U AMAIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS DJIEKTPUYECKOrO ToOKa. MCTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3NIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOEe, MarHUTHOE).
ONEeKTPUYECKUN TOK B JKUIKOCTAX U ra3ax.

Onextpudeckas 1nens. Cuwia Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. YIIENbHOE CONPOTHBIEHME BellecTBa. 3akoH Owma 118 ydyacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHNE POBOAHHUKOB.

PaboTa u MOIIHOCTB IEKTpUUeckoro Toka. 3akoH Jlxoynsi—JIenuna. DnekTpudeckue nenu
U TIOTpeOUTENH NEKTpUUYEeCcKoi I3Heprun B ObITy. KopoTkoe 3ambikaHuE.

IlocTosiHHBIE MarHuTHL. B3auMonelcTBHE NOCTOSIHHBIX MarHuToB. MarHmTHoe IIOJIE.
MaruautHoe noJie 3eMJId U €ro 3HaYeHue s )KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe mosie
ANIEKTPUYECKOTO TOKa. IIprMeHeHne 3eKTpOMarHuToB B TEXHUKE. J(elicTBHE MarHUTHOTO I10JIS
Ha TPOBOJHUK C TOKOM. OJEKTpOJABMrareilb IOCTOSHHOrO Toka. lMcnonb3zoBaHue
ANIEKTPOJBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. fBneHue  dAneKTpoMarHuTHOM uWHAyKnuu. IlpaBwio  Jlenua.
Onekrporenepatop. CrnocoObl NOMY4YEHHUS DICKTPUUYECKOM HHEPruu. OJIEKTPOCTAaHIMU Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHUHU.

Hemoncmpayuu.

DneKTpu3anus Tel.
JIBa poJa 3JEKTPUUYECKUX 3apsiI0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
VYCTpONCTBO U AEUCTBUE HIIEKTPOCKOIIA.
OnexTpocTaTuyecKas HHAYKIHS.
3aKOH COXpaHEHUS JEKTPUUECKUX 3apsi/I0B.
IIpoBOHUKH U AMDIEKTPUKH.
MopenupoBaHue CHUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKYN OCTOSIHHOTO TOKA.
JIefCTBHS 2JEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUH TOK B )KUJKOCTH.
. 'a30BBIH pa3ps.
. I3aMepeHue cuibl TOKa aMIIEPMETPOM.
. I3MepeHue 31eKTpuYecKoro HanpsyKeHHsl BOJIbTMETPOM.
. Peoctar u marasuH conpoTuBiIeHUIl.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MozpenupoBaHue HEBO3MO)KHOCTH pa3/IEIeHHs [TOJIFOCOB MarHUTa.
. MozpenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoe nose Toka. JIeKTPOMarHur.
. JlelficTBre MarHUTHOTO I1OJISI HA IPOBOJIHUK C TOKOM.
. DJeKTpOIBUraTeb MOCTOSIHHOTO TOKA.
. UccnenoBanue sIBJIEHUS 2IIEKTPOMArHUTHON MHAYKLINH.
. OnerTer @apanest.
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24. 3aBUCHMOCTD HalpaBJIEHUs NHAYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS.
25. DnekTporeHeparop NOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol.

1. OmnbIThI 10 HAOMIOACHUIO IEKTPU3ALMH TET UHIYKIMEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue NeiCTBUS 2JEKTPUYECKOTO MO HA TPOBOAHUKH M JUDJIEKTPUKH.
CoOopka u mpoBepKa padOThI JEKTPUIECCKON IETTH MMOCTOSTHHOTO TOKA.

W3Mepenue 1 peryiarpoBaHUe CHUIIbI TOKA.

W3mepenue u peryaupoBaHue HAMPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBICHUS

pe3ucTopa U HalpsHKEHUs Ha Pe3UCTOpE.

7. OmnbITel, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  3JIEKTPUYECKOIO  CONPOTHUBICHUS
MIPOBOJIHUKA OT €r0 JITMHBI, IJIOIIA 1 ONEPEYHOr0 CEUEeHUsI U MaTepuara.

8. IlpoBepka mpaBuiia CI0KEHUS HANPSHKEHUH MIPU MOCIIEI0BATEIbHOM COEIMHEHUH BYX
PE3UCTOPOB.

9. Ilposepka mpaBwiia I CUIIbI TOKA IIPH MApaAJIIETIbHOM COEIMHEHNUHN PE3UCTOPOB.

10. Onpenenenre pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

11. Onpenenenue MOLUTHOCTHU AIIEKTPUUECKOTO TOKA, BBIAEIIAEMOI Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MJYIIETO YE€pe3 JIAMIIOYKY, OT HalpsKEHUs
Ha HEM.

13. Onpenenennie KITJ[ HarpeBarens.

14. IccnenoBanue MarHuTHOTO B3aMMOJAEHUCTBUS TOCTOSSHHBIX MarHuTOB.

15. I3yyenne MarHUTHOTO TMOJISI MOCTOSHHBIX MAarHUTOB IMpPH HX OOBEAMHEHUU U
paszaeneHun.

16. MccnenoBanne QEHCTBHS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOAECHCTBHSI KaTYIIKH C TOKOM U
MarHura oT CHJIbI TOKa U HallpaBJICHUs TOKA B KaTYIIKE.

18. M3yuenue neicTBUS MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUraTeNsl.

20. Uzmepenne KII/] anexTpoaBUraTeIbHOM yCTaHOBKH.

21. OnpITEl IO HMCCIIEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIYKIMU: HCCIEIOBAHUE
M3MEHEHUH 3HAUEHUs U HaIlPaBJICHUS UHAYKLIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTENBHOCTh
MEXaHUYECKOrO JBHKECHMs. PaBHOMepHOe IIpsAMOJIMHEWHOE [BWKEeHHME. HepaBHOMepHOe
NpsIMOJIMHEWHOE JBM>KeHHE. CpenHssi U MIHOBEHHAas CKOPOCTh Tela NpH HEPaBHOMEPHOM
JIBIKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMouHelHOe aBuxkeHue. CBoOoaHOE mageHue. OmbIThI
lanues.

PaBHOMepHOE nBIXKEHHE MO OKpYyxHOCTU. [lepuon u yactota obOpamienus. JIuneliHas u
yIJIOBasi CKOPOCTHU. LIeHTpoCcTpeMHUTENBLHOE YCKOPEHHUE.

ITepsriit 3akon HerotoHna. Bropoii 3akon Hptorona. Tpetuit 3akon Hwrotona. Ilpuniun
CYIEPIO3ULINU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHIIa TPEHHUS CKOJIBXEHHMs, CUila TPEHUs
MOKOS, IPYTHE BUABI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO TMajeHusl.
JIlBmxenne 1utaHeT Bokpyr Connua. Ilepas kocmuueckass ckopocTs. HeecomocTs u
Meperpy3KH.

PaBHOBecne marepuanbHOM Toukd. AOCONMIOTHO TBEpIOETeN0. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHOM OChIO BpameHuss. MoMeHT cuibl. LleHTp TskecTH.

AN



Nmnynsc Tena. M3menenue umnynbca. Mmmynbe cuiibl. 3aKOH COXpAaHEHHUS HMITYJIbCA.
PeaxTnBHOE ABIKEHME.

MexaHndeckas paGOTa 1 MOIIHOCTE. PabGora cun TAKCCTU, YOPYTOCTH, TPCHUA. CBs3b

SHEPTUU

n pa6OTI)I. HOTGHHI/I&J’IBH&SI OHEpIrusa TEjla, NOAHATOIO HaJ IMOBCPXHOCTHIO 3EMIIH.

IloTeHuansHas OHEPTHUA cxxaToi IMPY>XUHBI. Kunetnueckas OHEPTIH-. TeopeMa 0 KMHETHYECKOM

SHEPTrHH.

3aKoH COXpaHEHHs] MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

9.

10.
I1.
12.
13.
14.
15.
16.

Habnronenne MexaHU4eCcKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.
CpaBHEeHHME MyT€ll M TPAEKTOpPUI JBHKEHUS OJHOTO M TOTO K€ TEJla OTHOCHUTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepeHnne CKOPOCTH U YCKOPEHHUS PSMOIMHENHOTO IBUKEHHUS.

HccnenoBanne npru3HaKkoB paBHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBUKeHHUs Tena 10 OKPYKHOCTH.

HalGmronenne MmexaHn4ecKuX SIBICHUHN, MPOUCXOAIINX B cUCTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENHHO KabuHeTa (PU3HKH.
3aBUCHMOCTh YCKOPEHHS TeIa OT MacChl TeJla U JEHUCTBYIOIIEH Ha HETO CHJIBI.
HaGmronenne paBeHCTBa CHIT TIPU B3aUMOJICHCTBUH TEJL.

N3menenune Beca Tena npu YCKOPEHHOM JABUKCHUU.

Ilepenaya umnysnbca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTUH NPU B3aUMOJIEHCTBUU TEII.

CoxpaHeHne uMIynbca Ipu HEYNPyroM B3aUMOAECHCTBUH.

CoxpaHeHue uMnynbca npu a0COMOTHO YIPYTrOM B3aUMOACHCTBUU.

HabGmroneHne peakTHBHOTO JIBUKEHUSI.

CoxpaHeHHne MeXaHUYeCKON IHEPTHH MTPH CBOOOAHOM Ma/IEeHUU.

CoxpaHeHHEe MEXaHUYECKON YHEPTUH ITPH IBUKEHHUH Teja MO AEHUCTBUEM IIPYKHUHBI.

Jlabopamopnwie padbomsl u onvimol.

1.

2.

>

10.

11.

Pa3zgen 9.

KoHcTpynpoBanue TpakTa A pa3roHa M JajdbHEUIIEr0 PaBHOMEPHOIO JIBHKECHUS
IIapuKa Ui TCICKKH.

OmnpeneneHue cpeiHell CKOPOCTH CKOJBXKEHHUs Opycka WM ABIKEHHS IIapuKa IO
HAaKJIOHHOM TUIOCKOCTH.

OnpeneneHne yCKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JIBMJKEHUHM IO HAKJIOHHOMN
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IPU paBHOYCKOPEHHOM JIBIKEHHMHU 0Oe3
Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruMoOTE3Bl: €CIM MpPHU PABHOYCKOPEHHOM JIBIDKEHHM 0€3 HadalbHOU
CKOpPOCTH MYTU OTHOCATCA KaK pian HEUETHBIX Yucei, TO COOTBCTCTBYIOIIUC
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

I/ICCHe}IOBaHI/IC 3aBUCUMOCTH CHJIbI TPEHUA CKOJIBXCHHUA OT CHJIBI HOPMaJIbHOI'O
JaBJICHHUS.

Omnpenenenne ko3¢ duiieHTa TPeHUs CKOJIbXEHHUS.

Onpenenenne )XECTKOCTH NMPYKUHBI.

Onpenenenne paboOThl CWJIBI TPEHUS TPU PABHOMEPHOM JBM)KEHUU Tela 110
TOPU30HTAJIbHON OBEPXHOCTH.

Onpenenenne pa®oOThl CUIIBI YNPYTOCTH MPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMO/IBKHOTO U MOABHXKHOTO OJIOKOB.

N3ydyeHune 3akoHa COXpAHEHMS SHEPTUU.

MexaHu4yeckue Ko1e0aHusl U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUMN: IMEpHO, 4YacToTa,
amIuinTyna. Marematudeckuii M TNpYXUHHBIM MaATHUKU. [IpeBpallieHue »SHEpruu mpu
KOJI€0aTEeIbHOM JIBUKEHHH.



3aryxatone kojeOanus. BoiHyxIeHHbIe koneOaHus. Pe3oHanc. MexaHnueckue BOJHBI.
CgoiicTBa MeXaHMYECKUX BOJH. [IpomonbHbIE M TonepedHble BOJMHBIL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacupocTpaHeHHs. MeXxaHN4eCKUE BOIHBI B TBEPIOM TeENE, CEHCMUYECKUE BOJIHBI.
3Byk. [ poMKoCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MlHGpa3Byk U yabTpa3ByK.
Hemoncmpayuu.
1. HaOmronenue kosnebaHuii Tel Mo AeCTBUEM CHIIbI TSDKECTU U CHIIBI YIPYTOCTH.
HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenre BEIHYK/IEHHBIX KOJICOAHUN U PE30HAHCA.
PacnipoctpaneHnue npofoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJENH).
Habmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUH pPE30HAHC.
Jlabopamopnwvie padbomsl u onvimol.
1. OmpeneneHue 4acTOThl U MEpHOIa KOJIOAHUH MaTeMaTHUECKOTO MasgTHUKA.
2. OmnpezneneHue 4acTOThI U NEPHO/Ia KOJEOAHUN MPYKMHHOTO MasTHHKA.
3. UccrnenoBanue 3aBUCHUMOCTH Tepuoja KoieOaHWH IOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. WccnenoBaHWe 3aBHCMMOCTU TEepHOAa KoleOaHWH MPYKUHHOTO MasiTHUKA OT MAacChl
rpysa.
5. TIpoBepka He3aBUCHMMOCTH TNepuoAa KojdeOaHUMl rpys3a, MOIBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OnbIThl, JE€MOHCTPUPYIOIIHE 3aBUCHUMOCTb THepuofia KojleOaHWi MPYKMHHOTO
MasiTHUKA OT MaccChl Tpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaeHHSI.
Paznen 10. DiieKTpoMarHuTHoOE 1o0Je M 3JIeKTPOMArHUTHbIE BOJIHBI.
ONEKTPOMAarHUTHOE TOJ€. JIEKTPOMAarHUTHBIE BOJNHBI. (CBONCTBA 3JIEKTPOMATHUTHBIX
BouiH. lIkana 37neKTpoMarHuTHBIX BOJH. VICIonb30BaHKEe 3JE€KTPOMArHUTHBIX BOJIH JJIsS COTOBOM
CBSI3H.
DIeKTpOMarHuTHas rnpupoa ceera. CkopocTh cBeTa. BOIIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa 37€KTPOMATHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBa CBETA.
Jlabopamopnwie padbomul u onvimol.
1. W3yueHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOILBI0 MOOMIIBHOTO Tee(oHa.
Pasnen 11. CBeroBbI€ sIBJICHHS.
JlyueBast mozmens cBera. Mcrounuku ceera. IIpsiMonuHeENWHOE pacrpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenne cera. [Iimockoe 3epkano. 3akOH OTpakKeHHsI CBETA.
IIpenomnenue cBera. 3aKoH MpenoMileHus cBeTa. [lonHoe BHyTpEeHHEE OTpaKEHHUE CBETA.
Hcnonp3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOJIAX.
Jlunza. Xon nyweit B nmH3ze. Onrudeckas cucremMa (QoToanmapara, MHUKPOCKONA U
Teneckona. [a3 kak ontuyeckas cuctema. bauzopykocTs U 1aabHO30PKOCTb.
Paznoxenue Genoro cBeta B criekTp. OmnbITel HptoToHa. Cllo’keHHE CEKTPaIbHBIX I[BETOB.
Jucnepcus caera.
Hemoncmpayuu.
1. IlpsmonnHEWHOE pacCpOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Tomyuenue n3o0pakeHu# B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue cBeTa.
OnTHYeCcKui CBETOBO/I.
Xon nyuelt B cobuparomieii Junse.
Xox JTydell B paccenBaroLIeH JIMH3E.

ol
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8. Tlomyuenue u300pakeHUIl ¢ TOMOIIBIO JINH3.

9. Tlpunnun neiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.

10. Monens maza.

11. PaznoxeHue 6emoro cBera B CIEKTP.

12. [Tomyuenue 6e10r0 cBeTa MpH CI0KEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnsvie padbomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIVIa OTPAXKEHUs CBETOBOTO JIy4a OT yIIa aJCHHUS.

2. W3yueHue xapakTepuUCTHK N300pakeHUsI IpeaMeETa B IIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIUla IIPEJIOMJIEHHSI CBETOBOTO JIy4a OT yIila IIaJIeHHs Ha
IPaHULE «BO3yX—CTEKIION.

[Tony4yeHne n300paxeHUH ¢ MOMOIIBIO0 COOMPAIOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKOI CUITbI COOUpArOIIei TMH3BI.
OMnBITHI IO pa3IoKEHUIO OEJI0ro CBeTa B CHEKTP.

OnbITel MO BOCHPUATHIO ILIBETA MPEIMETOB NpU UX HAONIOAEHHM Yepe3 I[BETOBHIE
(GUIIBTPHI.

Pasnen 12. KBaHTOBBIC SIBJICHUS.

OmnbiThl Pesepdopaa u mianerapHas Mmoaens aroma. Mojens aroma bopa. Mcnyckanue u
MOIIOUIEHNE cBeTa aToMOM. KBaHTEI. JInHeHyaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sifpa.
Hyknonnas Mopens aromHoro snapa. M3oromsl. PanmoaktuBHble mpeBpanieHus. Ilepuon
MOJIypacmazia aTOMHBIX SIEp.

SnepHble peakiyu. 3aKOHbI COXPAaHEHUS 3apsiIOBOTO U MAacCOBOTO YHCENl. DHEpPrus CBSI3U
aroMHbIX saep. CBs3p macchl M 3Hepruu. Peakium cuHTe3a u aeneHus sanep. Mcrounuku
sHeprun CoaHIA U 3BE3].

SAnepHas sHepreTuka. JlelicTBUs paiOaKTUBHBIX U3TYyUEHHUH HA )KUBbIE OPTraHU3MBI.
Hemoncmpayuu.

1. CnexTpsl U3Iy4eHUs U MOIVIOLICHHUS.

CrieKkTphbl pa3IMYHBIX Ta30B.

CrnexTp Bogopo/a.

Habnronenue TpexkoB B kamepe Bunbscona.
Pabota cuéTurka HOHU3UPYIOMIUX U3TyYSHHH.

6. Peructpanus nznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnvie pabomul u onvimot.

1. HaOmroneHue CIjIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3ITYUESHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHME HHEPTUU YACTHIBI [0 TOPMO3HOMY IyTH (IO

dororpadusim).

3. Usmepenue paanoakTUBHOTO (hOHA.

IloBTOPHUTENHbHO-0000 110U MOAYJIb.

[ToBTOpHUTENBHO-0000IAOIINN MOAY/b NTPeTHA3HAYEH Il CHCTEMaTU3aIlui U 0000IIEeHUS
MIPEIMETHOTO COJEP>KAaHUS U OTbITa IeATEeIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHHH BCETO Kypca
¢bu3uKy, a TaKkKe Ui MOJrOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY MO (pHU3HKe JUIs
o0y4Jaromuxcsi, BBIOpaBIINX 3TOT YYEOHBIN MpeaMET.

IIpy wm3ydyeHMM JAQHHOTO MOAYIS PpEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCS  BHUJbI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCsl JOCTH)KEHHE MpPEeIMETHBIX U
METaNpeAMETHBIX IUTAHUPYEMBIX pe3ynbTaToB oOy4eHus, dbopmupyertcs
€CTeCTBEHHOHAYYHAsITPAMOTHOCTb: OCBOCHHME HAay4YHBIX METOAOB HCCJIEIOBaHUS SIBJICHUIM
OPUPOABI U TEXHHUKH, OBJAJCHHE YMEHMAMU OOBICHATH (PU3MUYECKUE SIBICHUS, NPUMEHSSA
MOJTyYeHHbIE 3HAHUS, PelIaTh 3a/1aud, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AESATEILHOCTHBIN XapaKTep JaHHOTO pasfelia peaau3yeTcs 3a C4ET Toro,
4TO 00y4aroIuecs BHITOMHSIOT 3aJaHusl, B KOTOPbIX UM IIpeIaraeTcs:

Nowe

P
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Ha OCHOBE TIOTYYCHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBACHATH (PU3UUECCKUE SIBICHUS
B OKPY>KaIOIIEeH MPUPOJIE M TIOBCETHEBHOM KU3HH;
UCIIOIb30BaTh HAyYHbIE METOBI MCCIENOBAaHUS (PU3UYECKUX SBICHHUMA, B TOM YHCIE IS
MIPOBEPKH THITOTE3 M MOTYUYEHHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAaWOOJEe BAXKHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOIOTHUH,
HampuMep, MPAKTHIECKOTO UCTIONh30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUOB SHEPTHUU.

IINTAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuyenne (pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBICHO Ha JOCTHUIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.
B pesynbrare nzyueHust pU3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHus y 00y4aromerocs
OynyT chopMUPOBAHBI CIAEAYIONINE TUIYHOCTHBIC PE3YIbTAThl B YACTH:
1) naTpHOTHYECKOT0 BOCIIMTAHUSA:
- TIpOSIBIEHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (u3nyeckoit
HayKU;
- IEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;
2) rpaIaHCKOIO M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA
- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO3HAYMMBIXU STHUYECKUX
npo0ieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3HKHY;
- 0CO3HAHHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B JESTEILHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIUTAHUSA:
- BOCIIPHUSITHE ICTETHUECKHX KaueCTB (PU3UUECKON HayKu: €€ rapMOHHYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
- OCO3HAHME LIEHHOCTH (PU3UUECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHpAa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHENIIIEN COCTABIISIFOLIEN KYJAbTYPBI;
- pa3BUTHE Hay4yHOM J1I0003HATEIILHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPbl 310POBbSl M IMOIUOHAJIBLHOIO 0JIATOIIOJIY YU
- OCO3HaHME ILIEHHOCTH 0e30IMacHOro oOpasza >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH TMpaBWiI O€30IacHOr0 TMOBEJIEHUS Ha TPaHCIOpTe, Ha Joporax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000PYAOBAaHHEM B JOMAIITHHUX YCIOBUSIX;
- chOpMHUPOBAHHOCTH HaBBIKA pedIECKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO e
IIpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOIr0 BOCIIUTAHUSA:
- aKTUBHOE Y4acTHE B PELICHUU MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa30oBaTeIbHOM
OpraHM3allM, TOopoja, Kpas) TEXHOJIOTMYECKOM M COLHMAlIbHONM HAIpaBIE€HHOCTH,
TpeOYIOIIMX B TOM YKCIIE U PU3UUECKUX 3HAHUMH;
- UHTEpEeC K MPAaKTUYECKOMY U3YUEHHIO MPOQeCcCHil, CBA3aHHbBIX C (PU3HUKOI;
7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMSA
- OpUEeHTalUs Ha MNpuUMeHeHHe (U3MYECKUX 3HaHWM i1 pelieHust 3agad B oOnactu
OKpY’KaroIlllel Cpebl, INIAHUPOBAHNUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN IS
OKPYKaIOIIEeH CpeIbl;
- OCO3HaHHUE M00AIBHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIeM U MyTel UX pelIeHus;
8) ajanTanMu K M3MEHAIOIMMCS YCJIOBUAM COLUAJBHON U NPUPOAHOM CpelbI:
- TOTPeOHOCTh BO B3aUMOJAEHCTBUM TPU BBINOJHEHUM WCCIEAOBAHUA M TPOEKTOB
(u3nyecKoil HaPaBIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSIM JIPYTHX;
- TIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MIPAKTUUECKYIO JESATENBHOCTD;
- moTpebHOCTh, B (OPMUPOBAHUMU HOBBIX 3HAHMI, B TOM uucie (GOpMYyIHpOBaTh HJIEH,
MOHATUS, TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
12



- 0co3HaHUE Ne(PUIIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00nacTu GU3HKH;

- IJTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPSTCHUH HOBBIX (PU3NICCKUX 3HAHMIA,

- CTpeMJICHUE aHATM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C HCITOJIb30BaHUEM (PU3NICCKUX 3HAHUI,

- OILIGHKAa CBOUX JCHCTBHIA C Y4ETOM BIUSHUS Ha OKPYXKAIOIIYIO CpEeay, BO3MOXKHBIX
N100adbHBIX ITOCIEACTBHIA.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynsrate ocBoeHuss mnporpammbl Mo (QU3MKE HAa YpOBHE OCHOBHOTO OOIIEro

oOpazoBanus y oOydaromerocss OyayT chopMUpOBaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I103HABATENIbHbIE YHHMBEpCAJIbHbIE YyueOHble JEHCTBHS, KOMMYHHMKATHBHbIE
YHUBEpPCAJIbHBIE yueOHbIE AEHCTBUSI, PETYISTUBHbIE YHUBEPCATIbHbIC YUEOHbIE 1EHCTBUS.

ITo3HaBaTe/ibHBIC YHHBEpCAJIbHbIC Y4eOHbIe NeliCTBUS
Ba3zoBble jjornueckue aeiicTBus:

BBISBIISITh U XapaKTE€PHU30BaTh CYIIECTBEHHBIEC IPU3HAKNA OOBEKTOB (SIBICHUI);
yCTaHABJIMBATh CYNIECTBEHHBIH MPHU3HAK KJIACCH(HKAINU, OCHOBAHUS IS 000OIIECHUS U
CPaBHEHHS;

BBISBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUYHUs] B paccMaTpUBaeMbIX (pakTax, JaHHBIX WU
HAOJIOIEHUAX, OTHOCAUINXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISIT TIPUUMHHO-CIIEICTBEHHbIE CBA3M MPH M3Y4YE€HUH (QU3UUECKUX SBICHUH U
IPOLECCOB, JeNaTb BBIBOABI C HCIOJIB30BAaHUEM JCIYKTHUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHHUH, BBIIBUTATh IMIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJIINYMH;
CaMOCTOSITENIbHO BBIOMpaTh Croco0 pemieHus: yueOHO# ¢(usnyeckoil 3agaun (CpaBHEHHE
HECKOJbKUX BapMaHTOB pELIEHHUs, BbIOOp Haubojee MOAXOIAIMIETO C  Yy4ETOM
CaMOCTOSITENIBHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble ucciegoBaTeIbCKHE TeHCTBUA:

®  HCIIOJIL30BaTh BOIIPOCHI KaK UCCIICAOBATEIIbCKII HHCTPYMEHT IMO3HAHUS;

® [IPOBOAUTH 10 CAMOCTOATEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECTIOXKHbBIN (PU3NUYECKUN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAaHNE (DU3HUECKOTO SIBIICHUS;

® OILICHUBATh HA NPUMEHUMOCTb U JIOCTOBEPHOCTb MH(OPMAIHIO, MOTYYCHHYIO B XOJ€
HCCIICOOBAHUA NN BKCHCpI/IMeHTa;

® CaMOCTOATENIbHO  (OpPMYIHUPOBATH O0OOIIEHHMS U  BBIBOABI IO  pe3ylbTaraMm
MPOBENEHHOTO HAOIONEHHUSI, OTIBITA, UCCIICIOBAHNUS;

® [POTHO3UPOBATh BO3MOXKHOE JIajbHEHIIee pa3BUTHE (DU3MUECKUX IPOIECCCOB, a TAKKE
BBIJIBUTaTh MPEAMOIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ unopmanmeii:

® TPUMEHSTH pa3IMYHbIE METOABI, WHCTPYMEHTHI M 3alpochl MpU TOHCKE W OTOOpe
MH(OPMALIUH WM JAaHHBIX C YYETOM NMPEeNIOKeHHON yueOHO! (U3NIeCcKoi 3a1a4m;

® aHAJIM3HUPOBATh, CUCTEMATH3MPOBAaTh M WHTEPIPETUPOBATH MHPOPMAITUIO PA3ITHIHBIX
BUJIOB U (pOPM IpEeACTaBICHUS;

® CaMOCTOSITENIFHO BBHIOMpPATh ONTUMAIBHYIO (HOpMYy TpeAcTaBIeHUs HHGOpMAIMU |
WUTIOCTPUPOBATh pELIaeMble 3a7ayd HECIOXHBIMH CXEMaMH, AHarpaMMaMH, WHON
rpaduKoil 1 UX KOMOMHAIUSIMH.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e B X0le OOCYXIeHHUs Y4yeOHOro MaTepuayia, pe3yJIbTaTOB Ja0OpaTOPHBIX paldOT u
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOW TEMbI M BBHICKA3bIBaTh HMJICH,
HAIICJICHHBIC Ha PEIICHUE 3aJ1au M MOJICpKaHUe OJlaroeareIbHOCTH OOIICHUS;
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CONOCTABISTh CBOW CYXKACHHS C CYXKACHHSIMU JPYTMX YYacTHHKOB JIHAajora,
OOHapYXHUBATh PA3IHMUUE U CXOACTBO MO3UIIHIA;

BBIPAXAaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCBMECHHBIX TCKCTaXx;

NyONMYHO  TPEACTABIATH  PE3YNbTaThl  BBIOJIHEHHOTO  (PM3MYECKOTO  OIBITa
(9KCnepuMeHTa, UCCIeJOBaHus, IPOEKTA);

MOHMMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M HHAWBHUIYaJbHOU pPabOTHI
IIPY PELICHUN KOHKPETHOW (pu3nveckoil mpoodiaemsrl;

NPpUHUMATL LCIIN COBMECTHOM ACATCIIbBHOCTH, OPraHU30BLIBATH IICP'ICTBI/ISI no eé
JTOCTIDKEHHUIO: PACIpeNeNIATh POJH, 00CYKIaTh MPOIECCHl U Pe3yabTaTbl COBMECTHON
paboThl, 000011aTh MHEHHS HECKOIBKHUX JIIOCH;

BBITIOJTHATh CBOKO 4YacTh pabOThHI, MOCTUTAss Ka4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HalpaBJICHUIO U KOOPAMHUPYS CBOM JEHCTBUS C JPYTUMH YI€HAMH KOMaH/IbI;
OLIEHMBATh KaueCTBO CBOEr0 BKJaJa B OOHmIMI MPOAYKT MO KpPUTEPUSIM,
CaMOCTOATENFHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PerynsiTuBHbIe YHHMBepcaJbHble y4eOHbIe 1eiicTBUS
Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PELLIEHUS
bu3nYeCcKUX 3HAHUI;

OPUEHTHPOBATHCA B PA3NIMUYHBIX IMOAXOAAX TNPUHATUS PEUICHUHM (MHAMBHIYAJIBHOE,
MIPUHSTHE PEIIEHUs B TpyIINe, IPUHATHE PELICHUI IPyIoi);

CaMOCTOSITENIFHO COCTAaBJIATh ANTOPUTM pelieHus (U3MYECKOW 3a/laud WM IJIaHa
UCCIIEIOBAHNUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh MPEJIaracMble BAPUAHTHI PEIICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJ€KBaTHYIO OLICHKY CUTYallMu U MpEAJIararh IiaH e€ U3MEHEHMS],

OOBSICHATH IPUYUHBI TOCTHKEHUS (HEIOCTHKEHUS) pe3y/IbTaToB JIEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEILHOCTD (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, W3MEHHBIIUXCS
CUTYyallul, yCTaHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHHBAaTh COOTBETCTBHE PE3yNbTaTa LIeJIH U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JIPyroro 4ejoBeKa B XOJI€ CIIOpa WU JUCKYCCUHM Ha HAy4YHYIO
TeMy, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;

IpU3HaBaThb CBOE IPaBO Ha OWIMOKY MNpH pelieHud (U3MYEeCKUX 3aJad WIH B
YTBEPKACHUSIX HA HAyYHBIE TEMBI U TAKOE XKE MPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI
K xonuy oOyuyenus B 7 kJjiacce IpeAMETHBIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb COPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUH:

UCIIONB30BaTh TOHATUA: (U3NYECKHEe M XHUMUYECKHUE SIBIICHUS, HaOIofeHue,
AKCHEPUMEHT, MOJIeJb, TUIIOTE3a, €AUHULBI (U3MYECKUX BEITUYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BelIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOe), MEXaHUYECKOEe
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEWHOE),  TPaeKTOpusi,
paBHOAGHCTBYyIOIIAsE cwia, nedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTH,
COOOILAIOIITUECS COCYIBL;

pasznuyath sBieHus (Auddy3us, TEIUIOBOE NBMKCHHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JBWKCHHE, WHEPIIUS, B3aUMOJICUCTBHE TEJ, PaBHOBECHE
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TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BPAILCHMUs, IIepeaadya JaBJICHNs TBEPIbIMU TEIIAMU,
KHUAKOCTSIMH U Ta3aMmH, arMoc(epHoe [aBieHHEe, IUIaBaHUE TeJ, MPEeBpaLCHUS]
MEXaHHUUYECKON SHEPTUM) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE;
pacro3HaBaTrh MPOSBIECHUE W3YYEHHBIX (PM3UUECKUX SBJICHUN B OKpYXaloOIlleM MHUpE, B
TOM 4HucCle (PU3MYECKHE SBICHUS B TNPUPOJAE: NMPUMEPHI JIBWKEHUS C Pa3INYHBIMU
CKOPOCTSMH B >XMBOW W HEXWBOH INPUPOXE, NECHUCTBUE CWIbI TPEHHsS B INPUPOAE U
TEXHUKE, BIUSHHE aTMOC(EpPHOTo NaBJICHUS Ha J>KUBOW OpraHW3M, IUIaBaHUE PHIO,
pBlYary B Tejie 4eJOBEKa, NMPH 3TOM NEPeBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKM) (PU3MUECKUX SBICHUH;
OTHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (pU3HUECKUE SBJICHUS, UCIIONbB3Ys (hHU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyThb, CKOPOCTb, CpEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CHIIa TPeHHUs, AaBlieHue (TBEPAOTo
TeNa, >KUIKOCTH, Tra3a), BBITAJKUBAIOIIAs CUJIa, MeXaHW4yecKass paboTa, MOIIHOCTS,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(PPUIMEHT TNOJE3HOT0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKass M IOTEHLHAJIbHAs DHEPIUsi), NpPU OMNHMCAHWU IPaBUIIBHO TPAaKTOBaTh
¢bu3NYecKnii CMBICT HUCHOJb3YEMbIX BEJIUYMH, HUX OOO3HAYEHHUS U EAMHMIIBI
¢u3MUeCcKUX BEIMYMH, HAXOJUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JIPYyTMMHM BEIUYMHAMHU, CTPOUTh TpadUKH H3YUYEHHBIX 3aBHCUMOCTEHN
(U3NUECKUX BETUYNH;
XapaKTepH30BaTh CBOWCTBAa TeJ, (HU3MUECKHUE SIBJICHHUS M TPOLECCH, HCIIONb3YS
IpaBUiIa CIOXKEHHUs CHJI (BIOJNb OJHOM NpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, NpaBUIO paBHOBecUs peluara (OJI0OKa), «30JI0TO€ IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHMsS MEXaHWYECKOM DJHEpPruu, INpU OTOM J1aBaThb CIIOBECHYIO
(OpMYTUPOBKY 3aKOHA U 3alMCHIBATh €0 MaTEMaTHUECKOE BhIPa)KEHHE;
OOBSICHATH (PU3MUECKHUE SIBIEHHUS, MPOIECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTHUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABISTH NPUUYMHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JIOTHYECKHUX IIaroB ¢ Ornopon Ha 1—
2 u3y4YyeHHBIX CBOWCTBA (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA  MIIH
3aKOHOMEPHOCTH;
pemath pacu€THble 3ajadd B 1—2 JEWCTBUS, HCHONB3ysd 3aKOHbl M (OPMYIIHI,
CBSI3bIBAIONINE (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3ajadyd
3alUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (DPU3MUYECKUE BEIMUYMHBI B (OPMYJBI U
IIPOBOJIUTh PACU€Thl, HAXOAUThH CIIPAaBOYHbIE JaHHbIC, HEOOXOAUMBIE JUISl PELICHUS
3ajJja4, OLIEHUBATh PEATMCTUYHOCTD MOTYYEeHHOH (PU3MUECKON BETUUHHBL;
pacro3HaBaTh MpOOJIEeMBbl, KOTOpbIE MOXKHO pPEIIUTh MpPHU TOMOUIM (HU3HIECKUX
METOJIOB, B OIIMCAaHMM HCCJIENOBAHUS BBIJCIATh IPOBEPSIEMOE IPEATIOI0KEHNE
(rumotesy), pa3nIMyaTh M HWHTEPIPETHPOBATH IONYYCHHBIH pe3ylbTaT, HaXOIUTh
OLIMOKY B XOJI€ ONBITA, JAeNaTh BHIBOJIBI 110 €T0 Pe3yNbTaTaMm;
MPOBOAMTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUM MM (U3NUECKUX CBOMCTB
Ten: (OpMYIUPOBATh IPOBEPSEMBbIE MPENIONOXKEHHUS, COOMpaTh YCTAHOBKY W3
NPEIJIOKEHHOTO0 000pYI0BaHNS, 3alIUChIBATh XOJ1 OIbITAa U (POPMYIMPOBATH BHIBOBI;
BBINOJIHATH NPSMBIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00b&éMa, CUIIBI U
TEMIIEpaTyphbl C UCIHOIb30BAHHEM AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHUs TPUOOPOB C YUETOM 3a/1aHHON aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHHIA;
IIPOBOJIUTh UCCIIEZJIOBAHNUE 3aBHCHUMOCTU OJHON (PM3MUECKOM BEIMYMHBI OT APYTOW C
HCTIOJIb30BaHUEM TNPSAMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PaBHOMEPHO JBHIKYILLETOCS
Tela OT BPEMEHU JBUKEHUS Tejla, CUJIbl TPEHUs CKOJIBXKECHMS OT Beca Tella, KayecTBa
00pabOTKM MOBEPXHOCTEH TeJI M HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAIH
COIPUKOCHOBEHHUs T€Jl, CWIbl YIIPYTOCTU OT YIUIMHEHUS IPYKUHBI, BBITAJIKUBAIOLICH
15



CHJIBl OT O0Ob&Ma MOTPYKEHHOW YaCTH Tela W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT IIYyOMHBI, Ha KOTOPYIO IOTPYKEHO Telo,
YCIOBUH TIJIaBaHUS TeN, YCJIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCJEOBaHMs, COOMpaThb YCTAHOBKY M  BBINIOJHATH
U3MEpPEHUs], CIIeAys NPEAJIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl MOJYyYEHHOM
3aBHCHUMOCTH (U3MYECKUX BEJIMYMH B BHJE NPEAJIOKEHHBIX TaOMuIl U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEOBAHNS;

® T[IPOBOJUTH KOCBEHHbIE H3MepeHHs] (U3NYECKHX BEIMYMH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrO TeJla, CHWJIA TPEHHsS CKOJIBKECHMS, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAsl CWJIA, JEWCTBYIOIIAasd Ha MOrpy)KEHHOE B KHUAKOCTH TEIO,
KO3((UIMEHT IOJIE3HOTO AECUCTBHUS MPOCTBIX MEXaHU3MOB), CIEAYS IMPEIJIOKEHHOM
MHCTPYKLHMU: TIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISTH 3HAYCHHE NCKOMOM BEJINYUHBI;

e coOmomaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢ J1abopaTopHBIM
o0opyoBaHuEeM;

e yKa3bplBaThb MNPHUHLMIIBI J€HCTBUA NpPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAOUINECS COCYNbl, 0apoMeTp, phluar, NOABIKHBIA U
HETO/ABUXHBIHN OJIOK, HAKJIOHHAs! MJIOCKOCTb;

® XapaKkTepu30BaTh MPHHLMIBI JCHCTBUS HM3YUYEHHBIX TNPHOOPOB M TEXHUUYECKHUX
YCTPOICTB € OMOpol Ha WX omucaHus (B TOM YHWCIE: MOAUIMITHUKH, YCTPOWCTBO
BOZIOIIPOBOJA, T'MAPABIMYECKUN IIPecC, MaHOMETP, BBICOTOMEp, IOPLIHEBOM HACOC,
apeoMeTp), MCIOJb3ysd 3HAHHSA O CBOMCTBAaX (PU3UUECKUX SIBICHUM M HEOOXOIMMBIE
¢u3nvecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

® [pPUBOJIUTH NpPUMEPHl (HAXOAUTh MWHPOpPMAMIO O MpUMEpax) MPAKTUUECKOTO
UCTIOJIb30BaHMsl (PU3MYECKUX 3HAHUA B IOBCEIHEBHOW >KM3HH s oOecreueHHs
0€30macHOCTH TpH OOpaIleHWd C TPUOOpaMHU W TEXHHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHHUs 3J0pOBbsl M COOJIONEHHS HOPM SKOJOIMYECKOrO IIOBEICHUS B
OKPYKAIOLIEH CPENE;

® OCYIIECTBIATH OTOOpP HMCTOUYHUKOB HHPOpManuu B VIHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUN U IIyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJIEISTH MH(OPMAIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBOM
WA MOXET OBbITh HEIOCTOBEPHOM;

® CIIOJIb30BaTh MPH BBINOJIHEHWU Y4E€OHBIX 3a/laHUN HAay4YHO-TIOMYJSPHYIO JINTEPATypy
(bu3nUecKoro copep)kaHus, CIpaBOYHbIE MaTepUabl, pecypchl ceTi IHTepHeT, BIaeTh
npuéMaMH KOHCIIEKTUPOBaHHS TEKCTa, NpeoOpa3oBaHuss HHPOpPMAIMH M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3/1aBaTbh COOCTBEHHBIE KPAaTKHWE MHUCbMEHHBIE W YCTHBIE COOOILIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB MH(pOpMauu (HU3MYECKOro COEepKaHUs, B TOM 4YHCJe MyOIUYHO JeNaTh
KpaTKue COOOIIEHUS O pe3ylibTaTaX MPOEKTOB WM YYeOHBIX UCCIIEAOBAHHM, IPH ITOM
rPaMOTHO HUCIOJb30BaTh M3Y4YEHHBIM MMOHATHMHBIN ammapaT Kypca (usmkwy,
COIIPOBOXK/JIaTh BBICTYIIJIEHUE NPE3EHTALIUEN;

® [IpU BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M MCCIIEJOBAHUN paclpeiessiTh 003aHHOCTU B
IpymIe B COOTBETCTBUHU C MTOCTABJICHHBIMU 3a/1a4aMH, CIEIUTh 32 BBITIOJTHEHUEM IIJIaHa
NENCTBUM, aJeKBAaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYMIbI,
BBICTPanBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPY/KAIOILUX.

K xonuy oOyuyeHus B 8 kJacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb COPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUH:

® CIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJEKYN, TEIUIOBOE ABM)KEHHE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSHUSI BEIECTBA, KPUCTAINIMYECKHE M aMop(dHbIe Tena,
HACBIILEHHBIN ¥ HEHACBILLEHHBIN Tap, BIAXHOCTb BO31yXa, TEMIIEpATypa, BHYTPEHHISA
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JHEPrus, TEIJIOBON JABUTATENb, JIEMEHTAPHBIN AIEKTPUUECKUM 3apsl, MIEKTPUUECKOE
1ojie, MPOBOJHUKH U JIUAJIEKTPUKHU, MOCTOSHHBIM AIIEKTPUYECKUN TOK, MarHUTHOE
T0JIE;

pa3iauyaTth sBJIEHUS (TEIUIOBOE pAcHIMpEHHE U C)KaTue, TeIulonepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHUE, KalWUIAPHBIE SBICHUSA, HCIAPEHUE, KOHACHCALNS,
IUIaBJICHUE, KpucTaym3anuss  (OTBEpAEBaHUE), KUIIEHUE, Teruionepeaaya
(TErIONpPOBOAHOCTb, KOHBEKIMS, H3IY4YE€HHUE), SICKTpU3alUsl Tell, B3aUMOAEHUCTBHUE
3apsA70B, JEHCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aWMOJICHCTBUE
MarHuToB, ACWCTBME MAarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHWUTHAas
MHAYKIMS) 10 ONHMCAHHUIO HX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NUYECKOe SIBICHHE;

pacro3HaBaTrh MPOSBICHUE W3YYEHHBIX (PU3UUECKUX SBJICHUN B OKpYXaloOIlleM MHUpE, B
TOM 4yHclie (U3NUECKHe SBIEHUS B MPHUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIpHBIE SIBIIGHUS B IPHUPOJE, KpUCTaUIbl B mpupoze, uzinydeHue CouHua,
3aMep3aHue BOJOEMOB, MOpCKuEe Opu3bl, 0o0pa3oBaHHME POCHI, TyMaHa, MHEs, CHera,
ANIEKTPUYECKUE SIBIEHUS B arMocdepe, dIEKTPUYECTBO IHKHMBBIX OPraHM3MOB,
MarHMTHOE mosie 3eMild, JApeid MOIICOB, PO MArHUTHOTO MOJS JJIs KU3HU Ha
3emJie, MOJISIPHOE CUSHHE, NPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/a4y B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SBICHHUI;

OIMCHIBAaTh U3yUYEHHbIE CBOWCTBA TeNl M (PU3NYECKHE SBIEHUS, UCTIONbB3Ysl (PU3NUYecKue
BEJIMYMHBI (TeMIEeparypa, BHYTPEHHSSI 3HEPIHs, KOJIUYECTBO TEIUIOTHI, YHEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, YACJIbHAas TEIUIOTa IUIABJICHHSA, YAEIbHAs TEIUIOTa
napooOpa3zoBaHusl, yAelbHas TEIUIOTa CTOpaHMs TOIUIMBA, KO3()(UIMEHT MOIe3HOTOo
JEUCTBYS TEIUIOBOM MalIMHbBI, OTHOCUTENbHAsS BIA)KHOCTb BO3JyXa, NIEKTPUUYECKUN
3apsj, CUJa TOKa, DJJIEKTPUYECKOE HalpshKEHHEe, CONPOTHUBIEHUE IPOBOJHUKA,
yAEIbHOE CONPOTUBIIEHUE BELIECTBA, pab0Ta M MOLIHOCTh MIEKTPUUECKOTO TOKA), IpU
ONHMCAaHUU MPaBWIBHO TPAKTOBaTb (U3NYECKUN CMBICI HCIOJIb3YEMbIX BEJINYMH,
0003HAYEHUSI U €JUHMILBI (U3NYECKUX BEIMYMH, HAXOAUTh (POPMYIbI, CBSI3bIBAIOLIUE
JaHHYIO (HU3MYECKYI0 BEIMYMHY C JPYTUMH BEIHMYMHAMH, CTPOUTH TpaduKu
M3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapaKTepH30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBJICHHUS U TPOLECCHI, HCIONIb3YS
OCHOBHbIE TIOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHUS BELIeCTBa,
IIPUHLINII CYTIEPIIO3ULIMU NOJIEH (HAa KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsa,
3akoH Oma Ji1s yyacTka 1enu, 3akoH J[xoynsi—JIeHia, 3akoH coXxpaHeHUs SHEPTUHU, TTPU
3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MareMaTH4ecKoe
BBIPAKECHHE;

OOBACHATh (U3MUECKHE TPOLECChl U CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYyalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHOCIIEACTBEHHbIE
CBSI3H, CTPOUTH OOBSCHEHHE M3 1—2 JTOTMYECKHUX IIaroB ¢ OMOpOi Ha 1—2 M3ydeHHBIX
CBOHCTBA (pU3HUYECKUX SBICHUH, PU3NMUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7adyd B 2-3 JEHCTBUS, HCHOIb3yd 3aKOHBI M (HOPMYIIbL,
CBSI3bIBAIOINE (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aja4yu
3aMMChIBaTh KPaTKoe YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PELIeHMs 3a/laud,
BbIOMPATh 3aKOHBI U (YOPMYIIbI, HEOOXOAMMBIE JJIs €€ PeleHHs, TPOBOIUTH PACUETHI U
CpaBHMBATH MOJIYYEHHOE 3HaYeHHE (PU3MUECKON BETUUYHUHBI C U3BECTHBIMU JAHHBIMHU;
pacro3HaBaTh MpoOJeMBbl, KOTOpblE MOXKHO pPEIUTb MNPU TOMOUIM (PU3HYECKUX
METOZIOB,  WCIIONb3ysl ~ ONMCAHWE  HCCIENOBAHMS,  BBIACNIATH  MPOBEPSEMOE
IIPEIIIONOKEHUE, OLEHUBATh IMPABUIBHOCTH IOPSAKAa IPOBEACHHS HCCIENOBaHUS,
JIeN1aTh BBIBOJIBI;
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MPOBOAMTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUHM MM (U3NUECKUX CBOMCTB
Ten (KamWwUISpHBIC SIBICHHS, 3aBUCHMOCTh MaBJICHHS BO3AyXa OT €ro o0béMa,
TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAaHUS U HarpeBaHUs MPU U3JTy4YEHUH OT 1IBETa
u3nyvaronier  (Momiomaroiei) IMOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TeMIeparypbl JKMJIKOCTH U IUIOW[agud €€ TOBEPXHOCTH, OJIEKTpU3aluus Tel U
B3aMMOJICHCTBUE ANIEKTPHUECKUX 3aps/IOB, B3aUMOACHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJU3alisi MATHUTHBIX M0JIEH OCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJAHMK C TOKOM, CBOMCTBA JIIEKTPOMArHWTa, CBOWCTBA O3JIEKTPOABHIATEIIS
MOCTOSIHHOTO TOKa): (OpPMYJIMpOBaTh IPOBEPsieMble MPENNOIOKEHUs,, cOoOUpaTh
YCTaHOBKY W3 TPEMJIOKEHHOTO OOOpYJOBaHUS, ONHCHIBATH XOA OMNbITA U
(bopMyIUpOBaTh BHIBOJIBI;
BBINOJIHATH MPSMBIE U3MEPEHUs TeMIIepaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO3IYXa,
CHJIBI TOKA, HANpPSDKEHHsI C HCIONB30BAaHHUEM aHAJOTOBBIX IMPHOOPOB W JATYUKOB
(¢u3NUeCKUX BEIMYMH, CPAaBHHUBATH pE3yJbTaTbl M3MEPEHUH C Y4E€TOM 3aJaHHOM
abCOIIIOTHOM MOTPENTHOCTH;
IPOBOAMTH UCCIIEIOBAHNE 3aBUCHUMOCTH OJHOW (PU3NYECKOM BEIMYMHBI OT IPYrou c
MCTIOJIb30BAaHUEM TIPSIMBIX W3MEPEHUH (3aBUCHMOCTH COMPOTHBIICHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOLIAN MONEPEYHOro CEUeHHsI M YIEeIbHOTO CONPOTHUBJIEHUS BELECTBA
MIPOBOJHMKA, CHIIBI TOKA, WAYILEro 4epe3 MPOBOJHHK, OT HANPSHKEHUS HA IPOBOIHUKE,
UCCIIeIOBAaHUE TIOCJIEA0BATEIbHOTO M MapajyIeIbHOTO COEIUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEI0OBaHNE, COOMPATh YCTAHOBKY W BBIMIOJHITH M3MEPEHUS, CIEIys
NPEIJIOKEHHOMY IUIaHY, (PUKCUPOBATH PE3YJbTaThl NMOJYYEHHOH 3aBUCUMOCTH B BUJE
TabuIl U TpaduKOB, JeNaTh BEIBOABI 110 PE3YNIbTaTaM HCCIIEIOBaHUS;
MPOBOJANTH KOCBEHHBIE W3MEpPEHUs] (PU3MUECKUX BEIUYMH (yHAeNTbHAsl TEIUIOEMKOCTD
BEIIECTBA, CONPOTHUBIICHUE MPOBOJHKKA, pab0Ta U MOIIHOCTH JIEKTPHUECKOrO TOKA):
IUTAHUPOBATh M3MEpEHHs, COOMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEIJIOKEHHON WHCTPYKIIUHU, M BBIUUCIIATH 3HAYCHNUE BEJIMUHHBI,
coOmomaTh TpaBWja TEXHUKH O€30mMacHOCTH Tpu pabore ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM;
XapaKTepu30BaTh MPHHLUIBI JCUCTBUS M3YYEHHBIX TPHOOPOB M TEXHUYECKHUX
YCTPOWCTB C OIMOpPOH Ha WX ONUCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, amIepMeTp, BOJIBTMETP, CUYETUHK AIIEKTPUUYECKOM
DHEPTUH, ODIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HAarpeBaTelbHBIE AIIEKTPONPUOOPHI
(mpuMepsl), SNIEKTPUYECKUE TPEJOXPAHUTEIH, HICKTPOMArHUT, 3JIEKTPOABHUraTelb
MOCTOSIHHOTO TOKa), WCIIONB3yS 3HAaHUS O CBOMCTBaX (DH3MUYECKUX SIBJICHUH W
HEoOXoIuMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
pacro3HaBarh IMPOCThIE TEXHUYECKUE YCTPOMCTBA M W3MEpPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN TEpMOMETp, TEPMOC, IICUXPOMETD,
THUTPOMETp, JBHUTraTelb BHYTPEHHETO CrOpaHUs, SIIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMbI JJIEKTPHUUECKUX LEeNeH ¢ MocienoBaTeIbHbIM U MapajlieIbHbIM COEIMHEHUEM
AIIEMEHTOB, pa3Ninyas yCIOBHbIE 0003HAYECHHUS DIIEMEHTOB AIIEKTPUUYECKUX IEeTIeH;
MPUBOAUTH MpUMEPHl (HAXOAWTh MHPOPMALMIO O TMpUMEpPax) MPAKTUYECKOTO
UCTIOJIb30BaHMs (PU3MYECKUX 3HAHWA B TOBCEIHEBHOW >KM3HU JJs oOecreueHHs
0€30MacHOCTH TpU OOpalleHMH C OpudopaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpPaHEHHUS 3[0pOBbS M COOJIONEHHS HOPM OSKOJOTMYECKOrO TOBEICHUS B
OKPYKAIOIIEN CPENE;
OCYILECTBIIATh IMOMCK HHpOpMaluu (U3NYECKOro cojaepkaHuss B VIHTepHeTte, Ha
OCHOBE HUMEIOIIUXCS 3HAHUH W TMyTEM CpPaBHEHHUS JIOTOIHUTEIBHBIX HCTOYHHKOB
BBIIENIATE MHGPOPMALUIO, KOTOpas SBJISETCSd INPOTHBOPEUMBON MM MOXET OBbITh
HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MPH BBITOJHEHUN Y4EOHBIX 3aJlaHMH HayqHO-TIOMYISPHYIO JUTEPATYpy
(U3NIEeCKOro CopepIKaHus, CIIPaBOUYHBIE MaTEPUAIIbI, PECYpChl ceTH VIHTepHET, BIaIeTh
npuéMaMM KOHCIIEKTUPOBaHMs TeKCTa, NpeoOpa3oBaHus HHGOpPMALMM M3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKuWE€ YCTHBIE COOOIIeHHs, 0000mas
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PM3MUECKOrO COZACP)KAaHUS, B TOM YHCIE
nyOJIMYHO  TPENCTaBIsATh  pPe3yAbTaThl  MPOEKTHOM WM  HCCIEN0BaTEIbCKON
JESATeIbHOCTH, TP 3TOM T'PaMOTHO HCIOJIb30BaTh M3YyYCHHbIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYIUIEHUE IIPE3EHTAIIUEH;

IpU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAaHMNA (U3NYECKHX IPOLECCOB
pacnpenensats o0sS3aHHOCTH B IpyMNI€ B COOTBETCTBUHU C MOCTAaBJIEHHBIMM 3aJlauaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JAEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIH BKJIAJ B  JCATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aHMOJIEHCTBHE, MPOSBIISIsl TOTOBHOCTh pa3peliaTh KOH(IUKTEI.

K xonHuy oOyuyeHus B 9 kjacce npeaMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb COPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUHI:

UCTIONB30BaTh TIOHATHSA: CHCTeMa OTcu€Ta, MarephalbHas TOYKa, TPAEKTOpHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JIBMKCHHS, JedopManus (ympyras, IiacTHIecKas),
TpEHUe, UEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP
TSOKECTH, aOCONMIOTHO TBEPAOE TENO, MEHTP THKECTH TBEPAOTO Tejla, PaBHOBECHE,
MeXaHW4YeCcKhe KolneOaHWs U  BOJNHBI, 3BYK, HH(pPa3ByK U  YIBTPaA3BYK,
ANEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HUCIYCKaHWA W TOIJIOUIeHUs, aibda, OeTa- W TaMMa-
W3IIYYCHUS, U30TOIIBI, siIepHAst SHEPTETHUKA;

pa3iauyaTth sIBIEHUs (paBHOMEpHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBM)KEHHE, CBOOOAHOE MaJIeHUE TeJl, pPABHOMEPHOE
IBUKEHHE TI0 OKPYXKHOCTH, B3aUMOJEWUCTBHME Tell, pPEaKTUBHOE JBHXKEHHE,
KonebaTebHOe JBMKCHHE (3aTyXarollue W BBIHYKICHHBIC KOJeOaHWs), PE30HAHC,
BOJIHOBOE JBW)KEHHE, OTpPaXCHHE 3ByKa, NPSIMOJIMHEHHOE paclpOCTpaHEHUE,
OTpaX€HUE U TMPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3IOKECHUE
O0emoro cBeTa B CHEKTP M CIOKEHHE CHEKTPaJbHBIX IIBETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAs! PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHNYATOTO CIEKTpa H3ITyUEHUs)
[0 OINKCAHUI0 UX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIINX
TaHHOE (PU3MUYECKOE SBIICHUE;

pacro3HaBaTh NPOSBIEHNE U3yUYCHHBIX (DM3UYECKHX SIBICHUI B OKpYXaromeM Mupe (B
TOM uuncie (GU3NYECKUE SIBICHUS B MPUPOJE: MPUIUBHI U OTIHMBBI, TBUKCHHUE TUIAHET
ConHEYHO# CUCTEMBI, PEaKTUBHOE JIBI)KEHUE JKUBBIX OPTaHW3MOB, BOCTIPHSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETpSICEHHE, CEeHCMUYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TEll,
ONTHYECKHWE SBJICHUS B  TNPUPOAE, OHOJOTHYECKOE JICWCTBHE  BHJIMMOTO,
yIbTpaduOIETOBOTO M PEHTTEHOBCKOTO HW3TYYEHHH, €CTeCTBEHHBIN paguOaKTUBHBIN
(hOH, KOCMHYECKHE JIy4YH, pPAJUOAKTHBHOE W3Iy4Ye€HHWE NPHUPOIHBIX MHHEPAJIOB,
JeMCTBHE PaIMOAKTUBHBIX M3ITYYCHHI HA OPTaHU3M YelIOBEeKa), IPH ITOM MEPEBOIUTH
MPAKTUYECKYI0 3a/a4y B Y4YEOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3NYECKUX SIBICHUN;

OIHCHIBATh U3yYEHHBIC CBOWCTBA TeNl M (PU3MUECKUE SBICHUS, UCTIONB3YS (DU3MUECKHE
BEJIMYMHBI (CpelHssi U MTHOBEHHAs CKOPOCTh Tejla MPHU HEPaBHOMEPHOM JIBIKEHUH,
YCKOpEHHUE, MepeMelieHue, MyTh, YIJoBasi CKOPOCTb, CUja TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOMHOTO MajeHus, BEC Tella, UMIYIbC Tela, UMIYIbC
CWJIbI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUS TeJa, MOTHSATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIIMATbHASI YHEPTHsl CXKATOM MPYKUHBI, KUHETHYECKas
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SHEPrus, MOJHAS MEXaHUYECKasl YHEPTHs, MIEPUOJ] M YACTOTa KoneOaHuH, ITTMHA BOJHBI,
IPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeab MPEJOMIICHHUS CPEbl),
MpU ONMHMCAHUU TPABUIBLHO TPAKTOBATh (PM3MUYECKHUN CMBICT MCIOIB3YEMbIX BEIHYUH,
0003HaueHUs U €IUHULBI (PU3MUECKUX BEIWYUH, HAXOTUTh (POPMYIIBI, CBS3bIBAIOIIME
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTUMHU BEIMYWHAMH, CTPOWUTH Tpaduku
M3YyUYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTUYHH;
XapaKTepHU30BaTh CBOMCTBA Tel, GU3NYECKUE SBICHUS U MPOLIECCHI, UCIIONb3YS 3aKOH
COXpaHEHUs] PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLUII CYNEPIO3ULIUU CHJI,
MIPUHLUIT OTHOCUTENIBHOCTH [ anuiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBl OTPAKEHUSI W IIPEJIOMJICHUS CBETA, 3aKOHBl COXpPAHEHMs 3apsA0BOIO U
MacCoBOTO 4YHCEI TMpU SACPHBIX peakuMsX, 0IOpH HSTOM JaBaTb CJIOBECHYIO
(OpMYTUPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTEMAaTHUECKOE BhIPaKEHHE;
OOBSICHATh (U3NYECKHE TPOILECChl U CBOWCTBA TEJN, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyallUl  TMPaKTUKOOPUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATh  INPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX I1aroB ¢ OMOpor Ha 2—
3 W3y4YeHHBIX CBOWCTBA (U3MUECKUX SBICHUHM, (UINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;
peiath pacy€THbIE 3a7a4l (ONMUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3Ys
3aKOHBI W (OPMYIIBI, CBS3BIBAONINE (DU3MYECKUE BEIMUYMHBI: Ha OCHOBE aHalu3a
YCJIOBHMS 3aJayd 3alUChIBaThb KpPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOUIUE WU
M30BITOYHBIE JTAaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIEC JUIS pEIICHUs,
MIPOBOJUTh PAacu€Tbl W OLEHUBAaTh PEATUCTUYHOCTb TOJIYYEHHOIO 3HAYEHUs
(U3HYECKO BEJTMYUHBI,
pacrmo3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh NpHU MOMOIIM (HU3HUECKHUX
METOZOB,  WCIIONB3ysl ~ ONHCAaHWE  HCCIEJOBAHMS,  BBIACIATH  MPOBEPSEMOE
MPEIOIOKEHHE, OLEHUBaTh MPABUIBHOCTh TMOpPSAKAa MPOBEACHHUS MCCIEI0BaHus,
JIeNaTh BBIBO/IBI, HHTEPIPETUPOBATH PE3YIBTAThl HAOIIOEHUH 1 OBITOB;
MIPOBOAMTH OTMBITH IO HAOTIONCHHUIO (PH3MUECKUX SIBICHUH MM (PU3NUYECKUX CBOHCTB
Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUHU, 3aBUCUMOCTh
nepuosa KosiedaHui NpyKMHHOTO MasiTHUKAa OT Macchl Ipy3a M )KECTKOCTH NPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYAbl MaJIbIX KOJIeOaHH, IPSIMOIUHEHHOE PACcTIPOCTPaHEHUE
CBETa, pa3lIoKeHHE OeNoro cBeTa B CIEKTp, H3YYCHHE CBOWCTB W300paKeHHS B
IUIOCKOM 3€pKalie W CBOMCTB H300pakeHUs MpeaMeTa B coOuparolield JHH3E,
HAOJIOIEHNE CIUIONIHBIX M JIMHEHYaThIX CHEKTPOB M3IIY4YEHHS): CaMOCTOSATEIbHO
coOupark yCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyA0BaHus, OMHUCHIBATh X0 OTbITa U
€ro pe3yabTaThl, POPMYITHPOBATH BHIBOIKI;
MIPOBOJIUTh TPU HEOOXOAMMOCTU CEpUI0 MPSIMBIX HM3MEpPEHUM, ONpenenss cpeaHee
3HauUeHHe H3MepseMoil BeanuuHbl ((PoKycHOe paccTosHuEe coOuparomell JMH3bI),
000CHOBBIBaThH BHIOOP crioco0a n3MepeHus (M3MEepUTEILHOTO pubopa);
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYMH C HCIOIB30BAaHUEM
IpSIMBIX HU3MEpPEHUN (3aBUCUMOCTh IyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
IBUKEHUU 0€3 HayallbHOM CKOpPOCTH, MepHoa KoineOaHui MaTeMaTHYeCKOro MasiTHUKA
OT JJIMHBl HUTH, 3aBUCHUMOCTH YIVIa OTPaK€HHsS CBETa OT yIila NaJeHus U yIa
MpeNoMIIeHUsT OT yIIa NaJeHUs): IUIAHUPOBaTh MCCIENIOBAaHUE, CaMOCTOSITEIBHO
coOMparb  yCTaHOBKY, (PUKCHpOBaTh pe3yabTaThl TOJYYEHHOH  3aBUCHMOCTH
¢bu3nYecKUX BENWYUH B BHJE TaOnuil U rpaduKoB, JeliaTh BBIBOJBI MO pe3yabTaTaM
UCCIIEJIOBAHNS;
IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NUYECKUX BEIUYUH (CpedHsisi CKOpOCTb U
YCKOpEHHE Tela MPH pPaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MajeHus,
KECTKOCTh MPYKUHBI, KOA(D(UIHUEHT TPEHUS CKOJIbKEHHs, MeXaHudeckas pabora u
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MOIITHOCTh, YacTOTa M TMEpHOoA KoJeOaHUl MareMaTH4eckoro W MpPYKUHHOTO
MasiTHUKOB, ONTHYECKas cuja CcoOuparomield JHMH3bL, pPaJUOaKTUBHBIM  (OH):
IUIAHUPOBATh U3MEpPEHUs, cOOUpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY W BBIMOJIHSATH
U3MEpEeHUs], Clenysl MPEeAIOKEHHOW MHCTPYKLUHU, BBIYUCISTH 3HAYCHHE BEIWYMHBI U
aHAJIM3MPOBAaTh TIOJIYYEHHBIE pE3ylIbTaTbl C YYETOM 3aJaHHON IOTPEIIHOCTH
WU3MEpPEHNN;

coOmoaTh IpaBWja TEXHMKM Oe3omacHOcTH npu pabore ¢ J1aOOPaTOPHBIM
000py/IOBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUYECKHX MOAeNeil: MarepuaibHas
TOYKa, aOCOMIOTHO TBEPAOE TEJO, TOYEYHBIH HMCTOYHHMK CBETa, JydY, TOHKas JIMH3A,
IUTaHEeTapHasi MOZIeNb aTOMa, HyKJIOHHAsI MOZIENTb aTOMHOTO s1/1pa;

XapaKTepH30BaTh MPUHLUIBl JCHCTBUS M3YYEHHBIX MNPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX ONMHUCAHUSA (B TOM YUCIE: CIUIAOMETP, JaTUYUKHU MOJIOKEHHUS,
paccTOsSHUS U YCKOPEHUS, PaKkeTa, 3XO0JI0T, OUKH, epUcKol, (oToanmnapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wucronb3yss 3HaHHUS O
CBOMCTBaxX (PM3UUECKUX SIBICHUNA U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBI M CXEMAaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHMUYECKHX YCTpPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB IMPH PEIICHUH y4eOHO-
MPAaKTUYECKUX 3a]ay, ONTHYECKHE CXEMBI JJIsl MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie 1 coduparouieit TuH3e;

IOPUBOIUTH TMpPHUMEPHl (HAXOOUTh HHGPOPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HM IS OOecreyeHus
0e30macHOCTH MpH OOpalleHud C NpuOOpaMU M TEXHUUYECKUMH YCTPONCTBaMH,
COXpAaHEHUS 3/10pOBbS U COONIONEHUS HOPM DKOJIOTMYECKOTO TIOBEJACHHUS B
OKpY’KarollEeN Cpeae;

OCYILECTBIATh TMOMCK uHpopMauuu (usnyeckoro cozepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (POPMYIIUpPYSl TIOMCKOBBIM 3allpoc, HAXOOUTh ITyTH OIpe/elIeHUs
JOCTOBEPHOCTH TONY4YeHHOW MH(POpMAllMM HAa OCHOBE HUMEIOIIUXCSA 3HAaHUU U
JIOTIOJIHUTENBHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBITOJHEHWN Yy4eOHBIX 3aJlaHMH HAayqHO-TIOMYISPHYIO JUTEPATYpy
(U3MIECKOro CoAepIKaHus, CIIPABOUYHBIE MaTEPUAIIbI, PECYpChl ceTH VHTepHET, BIaeTh
npuéMaMM KOHCIIEKTUPOBaHMs TeKCTa, NpeoOpa3oBaHus HHGOpPMALMM M3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMaIUN
U3 HECKOJIBKHUX HCTOUYHUKOB (U3UUECKOrO COJEpXKaHMs, MyOIMYHO MPEICTaBIsATh
pe3yibTaThl IPOEKTHOM WM HCCIEe0BAaTENbCKON NEATENbHOCTH, MPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh M3YyYEHHBIH MOHATUIHBIN anmapaT W3y4aeMoro pasziena (QHU3UKH U
COIMPOBOXK/JIaTh BBICTYIIJICHHE TMpe3eHTaluell ¢ y4éToM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.
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®opMmbl yuéTa padodeil mporpaMMbl BOCIIMTAHUS
B pa0oueii nporpamme no ®usuke
Pabouas nporpamma Bocniutanuss MAOY «bpuenrtckas COL» peanusyercs B TOM yucie
U 4epe3 MCIOIb30BaHNE BOCIIUTATENILHOTO MOTEHIIMAaIa YPOKOBMU3UKHU. DTa paboTa
OCYILECTBIISIETCS B CIeNyIOMuUX hopmax:

e [loOyxnenue oOyuaroniuxcsi coOnoaaTh Ha ypoke OOUIETPUHSATHIE HOPMBI TOBEICHMUS,
mpaBwiia OOIIEHHS CO CTapIIMMU (TIEJarorn4ecKuMu paOOTHUKAMHU) U CBEPCTHUKAMHU
(oOyyaromuMucst ), TPUHIUIIBI Y4€OHOU JTUCIUTIIMHBI U CaMOOPTaHU3aIIH.

e [IpuBneueHre BHUMAHUS OOyUaIOMIMXCSA K LIGHHOCTHOMY aCHEKTy M3y4aeMbIX Ha ypOKax
MIPEIMETOB, SIBJICHHIA, COOBITHII Yepes:

— oOpariieHre BHUMaHHs Ha HPAaBCTBEHHBIE aCMEKThl HAyYHBIX OTKPBITHH, KOTOpPbIE U3y4alOTCs
B JJaHHBII MOMEHT Ha YpOKE; Ha APKUX NEATENEH KyJIbTYpbl, YUEHBIX, IIOJUTUKOB, CBSI3aHHBIX C
M3y4aeMbIMH B IaHHBII MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECJIH B pa3BUTHE HaIIeH
CTpaHbl U MUPA, HA JTIOCTOWHBIE MOAPAKAHUS IPUMEPHI UX JKU3HH, HA MOTUBBI UX MOCTYIIKOB;

— WCMOJNb30BaHME HAa YpOKax HHGOpMaluu, 3aTpardBarollel BakKHbIE COLMAJIbHBIE,
HPABCTBEHHBIE, STUYECKUE BONPOCHI

e licnonb3oBaHME BOCTIHUTATENBHBIX BO3MOXXHOCTEH COMEpKaHUsl y4eOHOTO MpeaMeTa Uit
dbopMupoBaHusi y OOyYalOIIUXCS POCCHHCKUX TPAAUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX IIEHHOCTEH u4epe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB I YTEHMS,
MPOOJIEMHBIX CUTYaLMi ISl 00CYKIEHUS B Kiacce, 0OBEKTOB sl BHITOTHEHUSI.

e NHunmmpoBanue OOCYXICHHH, BBICKA3BIBAHUM CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOILIEHHUS K H3y4aeMbIM  COOBITHSIM, SIBICHHSM, JHUIAM, IPOU3BEIECHUSIM
HCKYCCTBA.

e BxiroueHne B ypoK HUIPOBBIX HPOLEAYp, KOTOPbIE MOMOTAalT MOIJAEPKATh MOTHBALUIO
oOydJaromuxcs K MoJy4eHUI0 3HAaHUM, HaJa)KUBaHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHMA
B KJIacce, IIOMOTal0T YCTAaHOBJICHHUIO JOOPOXKETaTeIbHOM aTMochepsl BO BpeMs ypoKa.

e [IpumeHeHne Ha YpOKE€ HMHTEPAKTUBHBIX (GOpM  paldOThl, CTHUMYIHPYIOLIUX
M03HABATEIbHYIO0 MOTUBAIIMIO 00YJarOIIUXCS.

e [lpumenenue rpynmoBoii paboTel uaM pabOTBl B Tapax, KOTOPBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHTHOW pabOTHI M B3aUMOJEHCTBHIO C IPYTUMH 00yYaIOIIUMUCS.

e Bribop u ucnonbp3zoBaHHE Ha ypOKaX METOAOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOIIMX
BOCITUTATEIbHOE BO3ACHCTBHE HA JIMYHOCTH B COOTBETCTBMM C BOCIIMTATENIbHBIM HJIE€AJIOM,
LENbIO0 U 3a/1a4aMy BOCIIUTaHUS:

- METOJIbl KOHTPOJISL U CAMOKOHTPOJIS, - METO/bI CAMOBOCITUTAHUS,
- METO/IbI MOOMIPEHHS, - METOJIbI (POPMHUPOBAHUS CO3HAHMS,
- METO/BI YOCKICHUSI.

e lHuuuupoBaHue U MOJAEPIKKA UCCIEA0BATEIbCKOM 1eATENTbHOCTH MIKOJIBHUKOB B (hopme
OpraHu3aly TPYNIOBBIX M WHAWBUAYAJIbHBIX MCCIEIOBAaHUM (MHHU-HCCIEIOBaHUIL),
BKJIIIOYEHHE B YPOK DAa3JIMYHBIX HCCIENOBAaTENbCKUX 3aJaHUM W 3a4ad, 4To0 JaeT
BO3MO)XHOCTh ~ OOy4aroIMMCSl TPUOOPECTH HABBIKM CaMOCTOSITENILHOIO  PELICHUs
TEOPETUYECKOM MpOoOJIeMbl, TeHEpHUpPOBaHUS M O(GOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOIO  OTHOILIEHMS K  4YYXUM  HJesM, IMYOJIMYHOTO  BBICTYIUICHMS,
apryMEHTHUPOBAHMS U OTCTAWBAHMSI CBOECH TOUKH 3PEHUS.

e VYCTaHOBIIEHHE YBaKUTEIbHBIX, JOBEPUTEIBHBIX, HE(OPMAIbHBIX OTHOIICHHH MEXITY

YUUTEIEM U YYeHUKaMH, CO3/IaHue Ha YPOKaX SMOLIMOHATbHO-KOM(OPTHON Cpesibl.
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TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsubie | IIpakTHyecku
n/n NMPOrpamMMblI Bcero o0pa3oBare/ibHbIE
padoThI e padoTbl
pecypchl
Paznesn 1.@u3nka u eé pojib B NO3HAHNUM OKPY/KAIOIIEr0 MUpa
bubmoreka IIOK
11 Pu3nka - HayKa 0 pUpone 2 https://m.edsoo.1u/7f416194
Bbubnuoreka [IOK
12 PH3HHCCKHE BETMHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyUHBIN METOJ] TO3HAHUS 2 1 Bubmorexa IIOK
) Y ! https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2.I1epBoHayajibHble CBeJICHUsI 0 CTPOCHUH BelIeCTBA

2.1 CrpoeHue BelecTna 1 Bubmorexa OK
) P M https://m.edsoo.1ru/7f416194
29 JIBr>keHue 1 B3aMOJIEHCTBUE YaCTHII ) | bubmuoreka [IOK
) BeIlleCcTBa https://m.edsoo.ru/7f416194
bubnunoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hitps://m.cdsoo /7416194
Hroro no pazgeny 5
Paznen 3./[Bu:keHue U B3aumojeiicTBue Te
bubmuoreka [IOK
3.1 Mexarueckoe npukerue 3 https://m.edsoo.ru/7f416194
32 Nuepuus, macca, MIOTHOCTD 4 1 Bubmiorexa OK

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

bubnuoreka [IOK

3.3 Crna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4./[aBjenune TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [aBnenue. [lepenaua naBneHus TBEpAbBIMU 3 bubmorexa [IOK
) TEJIaMH, )KUAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2 Jlanenme xuKoCTH > https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.3 s 6 https://m.edsoo.ru/7f416194
4.4 JeiicTBHE )KUAKOCTH U ra3a Ha IOrpyKEHHOE 7 3 bubnuoreka [IOK
) B HHAX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5.PaGora m MolHOCTH. JHeprust
bubnuoreka [IOK
>-1 Pabora n MomHoCTE 3 ! https://m.edsoo.ru/7f416194
bubmoreka [IOK
>-2 HpocTeie Mexaumnsmb! > ! https://m.edsoo.ru/7f416194
bub6moreka IIOK
53 Mexannyeckasi SHEPIrHs 4 1 hitps://m.edsoo.ru/7f416194
Hroro no pasgeny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

Kosn4yecTBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ PR Kontpoabubie | IlpakTnuyeckn (uitpp )
NPorpamMmbl Bcero o0pa3oBare/jibHbIE
padoThI e padoTbI
pecypcsl
Pasnen 1.TensioBble siBj1eHHs
1.1 CrpoeHue u CBOMCTBA BELIECTBA 7 bubmiorexa HOK
) https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
1.2 Tennosrie poueccat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 28
Paznen 2.9ekTpuyeckne 1 MATHUTHBIE SIBJICHUS
71 DNEKTpUYECKUE 3apsiIbl. 3apsHKEHHBIC Tela 7 1 bubmmorexa [IOK
) Y UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
N . bubmuoreka [IOK
2.2 ITocTOsTHHBIN IEKTPUYECKUN TOK 20 2 7 https:/m.edsoo. /74181 ce
butbmoreka [IOK
2.3 Marnuribie sieHus 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bubanoreka [IOK
2.4 DJICKTPOMATHUTHASA MHIYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

Kosn4yecTBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ungposbie
Ne i/ PR Kontpoabubie | IlpakTnuyeckn (uitpp )
NPorpamMmbl Bcero o0pa3oBare/jibHbIE
padoThI e padoTbI
pecypcsl
Pasznen 1.Mexannuyeckue siBJ1eHHUS
11 MexaHn4yeckoe JBMKCHHE U CIIOCOOBI €T0 10 1 bubnuoreka [IOK
) ONMCAaHMs https://m.edsoo.ru/7f41a4a6
. bubaunoreka [IOK
1.2 BsanMoneicTare Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3aKone! coxpaneHiA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2.Mexannuyeckue KoJ1e0AHNS U BOJHBI
bubmuoreka [IOK
21 Mexammieckne Konebanus / 3 https://m.edsoo.ru/7f41a4a6
butbmoreka [IOK
2.2 MexanuHeckue BonHbL. 3ByK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznen 3.9/1eKTpOMarHuTHOE 110JI€ M 3JIeKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 ) bubnuotexa [JOK
) DJIEKTPOMArHUTHHIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4.CBeTOBbBIE sIBJIEHUS
bubmoreka [IOK
4.1 3aKOHBI PaCPOCTPAHEHUS CBETA 6 2 https:/m.cdsoo ru/7f41ada6
4.2 JIH3BI U oNTHYECKKE TPUOOPHI 6 3 bubnuoreka I[IOK
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bubnuoreka [IOK

4.3 Pasnoxxenue Genoro cBera B CIIEKTP 3 2 hitps://m.edsoo ru/7f41ada6
Hroro no pazneny 15
Paznen S.KBanToBbIE sIBJICHUS
5.1 Hcnyckanue U NMOIIOLIEHNE CBETa aTOMOM 4 1 bubmorexa LIOK
) https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
>-2 CTpocuue atomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
>3 Flnepubie peaxiu 7 ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nes 6.11oBTOpUTEIHHO-0000111AI0IIM I MOY/1b
6.1 [ToBTOpeHue n 006001ICHNE COACPIKAHUS 9 > bubmuorexa [IOK
) Kypca Qu3HuKH 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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IHOYPOYHOE INIAHUPOBAHUME
7 KUIIACC

KoJsinuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Kourpoubusie | IlpakTuyecku A p
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI e padoTbl
pecypchl
1 ®dusuka — HayKka o npupoje. SABnenust 1 5 09.2075
npupoAbl. PU3nUecKue BICHUS
) Mexannueckue, TEIOBbIE, JIEKTPUUYECKUE, 1 5 09.2025
MarHUTHBIC, CBETOBHIE, 3BYKOBBIC SIBJICHUS
3 DuU3NYECKUE BEJIUYMHbBI U UX U3MEPEHHUE 1 9.09.2025
Ypok-uccaenosanue "M3mepenne
4 TeMIepaTypbl IPU NOMOILH KUIKOCTHOTO 1 1 12.09.2025
TEpPMOMETpA U JTaTYMKA TeMIepaTyphl'
Kak ¢usuka u 1pyrue ecTeCTBEeHHbIE HayKH
M3y4aroT npupony. EcrecTBeHHOHAy4HBIN METO. bubnuorexa LIOK
5 . 1 16.09.2025
no3Hanus. Onucanue GU3NYECKUX SBICHUI ¢ https://m.edsoo.ru/ft09f72a
ITOMOIIBIO MOJEJIEH
Ypox-ucciaegosanme "[IpoBepka runoressl:
6 JAJIbHOCTH MOJIETA IapUKa, ITYHIEHHOTO 1 1 19.09.2025
TOPU30HTAJILHO, TeM OO0JIbIIIe, YeM OoJbIie
BBICOTA IyCcKa"
Crpoenue BemecTBa. ONBITHI, JOKa3bIBAIOIINE bubnuorexa [JOK
7 1 23.09.2025
JIUCKPETHOE CTPOCHUE BENECTBA https://m.edsoo.ru/ff09fe0a
bubanoreka [IOK
1 26.09.2025
8 JIBIDKEHHE HaCTHIL BEIECTBA https://m.edsoo.ru/ff0a013e
9 Ypok-ucciaenoBanue «ONbITH 10 HAOTIOICHUIO 1 1 30.09.2025
TEIJIOBOTO PACIIUPEHHSI Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1 3.10.2025
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BzanmocBs3n MCKOY CBOMCTBaMH BCIICCTB B

Pa3HBIX arperaTHbIX COCTOSTHUSX U UX bu6mmoreka [IOK
11 7.10.2025
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX COCTOSTHHI BOJIBI
Mexanunueckoe nBuxeHue. PaBHomepHoe u bubnuorexa [IOK
12 10.10.2025
HEPABHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnaunoreka [IOK
1 Kt .E 14.10.2025
3 CKopocTh. EAHHHIb! CKOPOCTH https://m.edsoo.ru/ff0a079¢
bubmuoreka [IOK
14 Pac 17.10.2025
HOT TYTH | BPEMCHH JIBIKCHHA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akon nunepiuu. Bzaumoneiicteue
15 TEI IIZ;.IK IpUYnHA I/I3l\feIII-IeHI/I${ CKO OI([)TI/I 21.10.2025 Bubmiorexa IOK
p p o https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TETT
ITnotHOCTH BemecTBa. Pacuer Macchl U 00beMa bubnunoreka [IOK
16 24.10.2025
TEJA MO €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JIaGopaTopHas‘I‘ padora Nel «Onpenesienne 7 11.2025
IUIOTHOCTH TBEPOTO TeJIa»
n
18 Pemenne 3a11at1 o teme "I1moTHOCTH 11.11.2075 bubnaunoreka [IOK
BENIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepuCTHUKa B3aUMOJICHCTBUS 14.11.2075
tes. Cuna ynpyroctd. 3akoH ['yka
JladopatopHas padora Ne2 «U3yueHue
20 3aBMCHMOCTH pacTsi:keHust (1edopmanun) 18.11.2025
NPYKUHBI OT NPUJIOKEHHON CHIIbD)
21 SBnenune TsaroreHus. Cusa TSKECTH 21.11.2025
CBsi3b MKy CHIION TSDKECTH M MacCOU TeJa.
22 Bec tena PI[e}I]HeHI/Ie 3aga4 mo reme "Cuia 25.11.2025 brbmmorexa LIOK
" https://m.edsoo.ru/ff0al778
TSOKECTH
Cuita TsDKeCTH Ha JIPYTruX IJIaHeTax. bu6nuorexa [IOK
23 28.11.2025
Pu3nyecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
24 W3mepenue cui. luHamomeTp 2.12.2025 bubmmoreka [TOK
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https://m.edsoo.ru/ff0al8cc

bubnuoreka [IOK
. 5.12.2025
25 Bec tena. HeBecomocth hitps://m.edsoo.rw/f0al 778
2% CrnoxxeHune OByX CUJI, HAIIPABJIEHHBIX MO OAHOU 9.12.2075 bubnuorexa [IOK
npsiMoil. PaBHOIEHiCTBYIOMIAST CHTT o https://m.edsoo.ru/ff0ala70
n 4
27 E;JI_-I_'I'CHI/IG 3a7a4 1o TeMe "'PaBHOAEMCTBYIOMIAS 12.12.2075
73 TpeHue cKoNbKEeHUs U TPpeHHe MoKos. TpeHue B 16.12.2025 bubnuorexa [IOK
IPUPOJIE Y TEXHUKE o https://m.edsoo.ru/ff0alb9c
JladopatopHas padora Ne3 «U3yueHue
29 3aBMCHMOCTH CHJIbI TPEHHUS CKOJIb’KEHUS OT 19.12.2025 bu6moreka [JOK
CHJIBI IaBJICHHUS M XapaKTepa o https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS OBEPXHOCTEI»
30 Pemenue 3anau Ha onpeneneHue 53.12.2025
PaBHOJICUCTBYIOIIEH CHJIBI o
Pemenue 3anau no temam: «Bec Tenay, Bi6 OK
31 «I'padnueckoe nzodbpakenue cumy, « CHITbI», 26.12.2025 htlfo;;//l;TeegsaoEm /£0a1de0
«PaBHOAEHMCTBYIOIIAS] CUIT» T ]
KonTpoabsHas padora Nel no remam:
37 «MexaHnyeckoe qBUKEHHE», «Macca, 30.12.2025
IUTOTHOCTBY, «Bec Tenay, «'paduueckoe o
n300paxeHne cuimy, « CHIIbD)
33 Jasnenue. CriocoObl yMEHbBIICHUS U 13.01.2026 bubanoreka [IOK
YBEJIMUYEHUS 1aBJICHUS o https://m.edsoo.ru/ff0a20a6
34 JlaBiaeHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT 16.01.2026 bubnaunoreka [IOK
00b&Ma, Temreparypsl o https://m.edsoo.ru/ff0a2376
35 Ilepenaya nasiieHus TBEPABIMU TEIIAMH, 20.01.2026 bubnuorexa LIOK
JKUIKOCTSAMH M razaMu. 3axoH [lackais o https://m.edsoo.ru/ff0a25b0
36 JlaBieHHe B )XMAKOCTH U T'a3e, BEI3BAHHOE 23.01.2026 bubaunoreka [IOK
JICUCTBHUEM CHUJIBI TSDKECTH T https://m.edsoo.ru/ff0a2718
37 Pemenue 3ana4 no teme «/lapnexnue B 27.01.2026 | bubauoreka [IOK
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SKUIKOCTHU U rase. 3axod [lackams»

https://m.edsoo.ru/ff0a2826

bubmuoreka [IOK
30.01.2026
38 Coobmarommecs cocym! https://m.edsoo.ru/ff0a2970
. bubanoreka [IOK
3.02.2026
39 Imnpasimeckuid npece https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. ITopiHEeBOM KUAKOCTHBINA HACOC 6.02.2026
Atmocdepa 3emiu. [IpudrHbI CylIecTBOBaHUS
41 BO3AYITHON 000710YKH 3eMITi. 3aBUCUMOCTh 10.02.2026 bubnuoreka [IOK
arMoc(hepHOTO JaBIICHUS OT BBICOTHI HAJI A https://m.edsoo.ru/ff0a2bSa
YPOBHEM MOpsi
bubmuoreka [IOK
. 13.02.2026
42 Bec Bo3nyxa. ATMochepHoe JaBiieHIe htths://m. edsoo ru/ff0a2bsa
N3mepenne armocdepnoro gasnerus. OnbIT bubnuoreka [IOK
43 17.02.2026
Toppuuesun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT 50.02.2026 bu6moreka [JOK
BBICOTHI HaJl YPOBHEM MODS o https://m.edsoo.ru/ff0a2fc4
Bbapometp-anepoua. AtmochepHoe naBieHne Ha bubnuorexa [JOK
45 24.02.2026
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
n
46 Pemenue v?aaaq o Teme "ATMocdepHoe 27 02.2026
JTABJICHHE
47 JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B 3.03.2026 bubmuoreka [JOK
HUX TeJI0. ApXUMEI0Ba CHJIa o https://m.edsoo.ru/ff0a3276
JladopaTopHas padora Ned «Onpenenenne Bu6 xa LIOK
48 BBITAJIKUBAIOLIEH CHIIbI, JeHCTBYONIEH Ha 6.03.2026 htlfo;;r%T: dsaoo /033 e
TeJ10, NOTPY’KEHHOE B KHIKOCTb» T ]
JladopatopHas paGora NeS nmo reme
49 «HccenenoBanne 3aBHCHMOCTH Beca TeJia B 10.03.2026 bubaunoreka [IOK
BoJie OT 00bEMa NMOrPyKeHHOH B )KUJAKOCTh R https://m.edsoo.ru/ff0a3514
YACTH TeJIa)
50 InaBaue Te 13.03.2026 | Pubmorexa LHOK

https://m.edsoo.ru/ff0a3a%6
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JlaGopaTopHuasi padora Ne6
"KoHcTpyHpoBaHue apeoMeTpa WM

51 o 1 17.03.2026
KOHCTPYHUPOBAHUE JIOJKHU U ONpeesieHue eé
rpy30noabLEMHOCTH"
Pemenue 3ama4u mo TemaM: «IlmaBanne cynos.
52 Boanyxonnaiaﬁne» «JlaBmenue TBepI[BIz,(I[TeJ'I 20.03.2026 Bubanorexa [IOK
. ’ i https://m.edsoo.ru/ff0a3654
JKHIKOCTEH 1 Ta30B»
bubanoreka [IOK
24.03.2026
>3 Mexarwraeckas pabora https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [IOK
. 27.03.2026
>4 MomEoCTS. EAMHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
n 3
55 Ypok nccneunonaﬂne liacqu MOH.IHOCTI:I', 1 7042026
pa3BUBAEMOM IIPH MOABEME 110 JICCTHUILIE
56 IIpocTeie Mexanu3Msbl. Peruar. PaBHoBecue cun 10.04.2026
Ha pblyare
Kontponbnas padora Ne2 no teme «/laBnenue
57 TBEPIBIX TEJN, )KUIKOCTEH U Ta30B» / 14.04.2026
Bcepoccuiickast mpoBepouHas pabota
Pe3epBHbIii ypok. PaboTta ¢ TekcTamMu 1o TeMe
P yp o bubnaunoreka [IOK
58 «/laBnenne TBEPIBIX TEI, JKUAKOCTEH U ra30B» / 17.04.2026
- https://m.edsoo.ru/ff0a4ffe
Bcepoccwniickas mpoBepounas pabora Ne3
Prruaru B TexHuKe, OBITY U IPUPOJIE.
’ bubanoreka [IOK
° . 21.04.2026
59 JIaﬁopauTopHaﬂ padora Ne7 «UcciienoBanue 0.5 htps:/m.edsoo ru/f0ad78e
YCJI0BHMIi PABHOBECHS PhIYara
60 Pewenue 3anay no reme «YcioBus paBHOBECHS 24.04.2026 bubanoreka [IOK
pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmeHt none3noro aecTpust
61 MexaHusMa. Jlaboparopnasi padora Ne§ 0.5 28.04.2026
«M3mepenne KII/I HaKJIOHHOW NJI0CKOCTHY
n
62 Pemrenue 3agad mo reme "PaboTa, MOIIHOCTD, 5.05.2026 bubnuoreka [IOK

KHﬂH

https://m.edsoo.ru/ff0a4c48
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Mexanunueckas sHeprus. Kunernueckas u bubnuorexa [IOK
63 1 8.05.2026
[MOTCHIMAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
. Bbubnuoreka [IOK
4 12.05.2026
6 3aKOH COXpaHEHUs] MEXaHUUECKOI 3Heprun 1 https://m.edsoo ru/f0a4360
YPOK-IKCIIEPUMEHT 110 TeMe
n
65 SKCHepI/IMeI-IVTaJ'II)HOG OMpeNeNeHHE H3MEHEHUS 1 1 15.05.2026
KMHETUYECKOW U MOTEHIMAIbHOW SHEPTUH NIPU
CKaThIBAaHUH TeJIa 110 HAKJIOHHOU MIIOCKOCTH"
66 KonTpoabHasi pa6ora Ne3 no teme «Pabora 1 1 19.05.2026
MOILHOCTb. DHEPIHsI»
67 PezepsHblii ypok. Pabora ¢ Tekcramu no Teme 1 29.05.2026 bubnuorexa LIOK
"MexaHuueckoe aBuKeHue" o https://m.edsoo.ru/ff0adeeb
68 FGBGPBHHI/I ypok. Pabora ¢ TerTaMH 10 TeMeE 1 26.05.2026
PaboTa. MomHoCTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12 /J1.p 8
8 KJIACC
KoJsimuecTBo yacos JJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KOngOJII)HbIe Ip a%canecml u3yuyeHusi | oOpa3zoBareibHbIE
padoThI e padoThI pecype
OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
. bubanoreka [IOK
1.09.202
1 KMHETUYECKOW TEOPUH U X OTBITHHIE 1 09.2025 hitps-//m.cdsoo.r/f0as256
MIOJITBEPKICHUS
2 Macca u pazmMep aTOMOB U MOJIEKYJT 1 3.09.2025
Mopnenu TBEPAOTO, KHUIKOTO M ra3000pa3HOTo bubmmoreka [IOK
3 N 1 8.09.2025
COCTOSIHMM BeEIIeCTBa https://m.edsoo.ru/ff0a540e
4 OObsiICHEHHE CBOWICTB TBEPJIOTO, KUJKOTO U 1 10.09.2025
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ra3000pa3HOro COCTOSIHUI BEIlleCTBa HA OCHOBE
ITOJIOKEHUM MOJIEKYIISIPHO-KMHETUYECKOU
TEOpUHU

bubmuoreka [IOK
15.09.2025
5 Kpucrannuueckue u amopdHbie Tena htths://m edsoo rw/f0a5800
6 CMaumBaHue U KalWUSIPHOCTD. 17.09.2075 bubnuorexa [IOK
[1oBEpXHOCTHOE HATSHKEHHE e https://m.edsoo.ru/ff0a5530
bubnaunoreka [IOK
22.09.202
7 TeruioBoe pacmIMpeHne u cxxaTue 09.2025 hitps:/m.edsoo.ru/ff0a5a26
] Temneparypa. CBsi3b TEMIEpaTyphl CO 24.09.2025
CKOPOCTBIO TETJIOBOTO JIBM)KCHHSI YaCTHUII
Buytpennsist sHeprus. CriocoObl H3MEHEHUS bubmuoreka [IOK
9 . 29.09.2025
BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnuoreka [IOK
1.10.2025
10 Bret Teronepeyasm https://m.edsoo.ru/ff0a6412
Ypoxk-xkondepenuus "[Ipaktuueckoe
11 I/I(IJ)HOJIB30B2)H:I)G T:HJIOBBIE CBOICTB BEILIECTB U 6.10.2025 Buabmuorexa HOK
H " o https://m.edsoo.ru/ff0a65c0
MaTepHaJIoB B LEJISIX YHEProcOepeKeHHs
bubmoreka [IOK
. 8.10.2025
12 KonundecTBo TemnoTel. YaenbHas TEMIOEMKOCTh httns://m.edsoo ru/ff0a6076
VYpaBHeHue TernoBoro Oananca. TermooOMeH u bu6nuorexa [IOK
13 13.10.2025
TETJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JladoparopHas padora Nel "HUccaenoBanue
14 ﬁB.JIell:nﬂ Tpermml))ﬁMeHa npu cmemnzll;aﬂnn 15.10.2025 bubmuorexa LIOK
N . P " o https://m.edsoo.ru/ff0a6a98
XOJI0HOM U ropsiueil BoAbI
Pacuer konmdecTBa TEIIOTH, HEOOXOAUMOTO
15 JJ1sl HarpeBaHus TeJla U BBIACIIAEMOIr0 UM MpU 20.10.2025
OXJIXKICHUH
”"
16 JlaboparopHas padora Ne2'"Onpenesienune 29 10.2025 bubmmorexa [OK

yA€eJbHOM TEIJI0OEMKOCTH BenlecTBa'

https://m.edsoo.ru/ff0a6bb0
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bubmuoreka [IOK

. 5.11.2025
17 DHeprus TOIJIMBA. YIeJIbHas TEIJI0Ta CrOpaHus hitps://m.odsoo. r/fl0a7bsa
18 [InaBnenune u OTBEpAEBAHNE KPUCTAIITNYECKUX 10.11.2075 bu6nuorexa [IOK
Tell. YaeabHas TEIUIOTa IIJIaBICHUS o https://m.edsoo.ru/ff0a71d2
JlaboparopHas padora Ne3'"Onpenesienune bubmorexa [OK
19 N " 12.11.2025
YA€JbHOH TEIJIOTHI IJIaBJIEHUS JIbAa https://m.edsoo.ru/ff0a72fe
bubmoreka [IOK
. 17.11.2025
20 [TapoobpazoBanue u koHaeHcalus. Mcnapenue hitps://m.odsoo.r/fl0a740c
Kunenue. YaenbHas Temiora napoodpa3oBaHus
21 1 KOH, eHcaHI/II/I 3aBUCUMOCTD TIC)MHepaT bl 19.11.2025 Bubmaorexa IOK
A HAH. patyp o https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO aBJICHHUS
Bnaxxnocts Bo3nyxa. Jlaboparopuasi padora
22 Neq "Onpenené[lz;e 0TH0cETeJ11:,H0ﬁ b 24.11.2025 bubmiorexa HOK
- " https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3/1yXa
23 Pemenue 3amaq Ha onpeneseHue BIaKHOCTH 26.11.2025
BO3/IyXa
[TpuHIIUTIEI paOOTHI TEIUIOBBIX JBUTATENICH.
24 [TapoBas TypOuHa. J[BUraTesib BHyTPEHHETO 1.12.2025
CTOPaHMSI
75 KII[ TermoBoro asuraress. TeminoBbie 3.12.2025 bubaunoreka [IOK
JIBUTATEJIH U 3aIUTa OKpYXKaroueil cpeibl o https://m.edsoo.ru/ff0a7c7¢c
2% 3aKoH COXpaHEHUs U MIPEBPAIICHHS YHEPTUU B 8.12.2025
TEIUIOBBIX MPOIECCax
ITonroroBka K KOHTPOJIBHOM PabOTE MO TeMe
27 ”Teimmame HBJ‘IeHI/ISII) I/I3MeH£HI/Ie arperaTHbIX 10.12.2025 Bubmuorexa IOK
. o o https://m.edsoo.ru/ff0a83{2
COCTOSIHM BeIlIeCTBa
KonTpoabHas pabora Nel no teme
28 "TGHJ'IIZ)BI)IG SIBJ'IEHI/ISI N3menenue arperaTHbix 15.12.2025 Enbmaorexa LOK
N o o https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BeIlleCTBa
29 Onekrpuzaius Ten. [[Ba poja 3meKTpudecKux 17.12.2075

3apsA10B
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Ypok-ucciienoBanme "IIeKTpU3AMS TET

30 9 | 1 22.12.2025
WHIYKIIAEH U TPU CONPUKOCHOBEHUH
B3aumozeiicTBue 3apsKEHHbBIX TeN. 3aKOH bubmmoreka [IOK
31 24.12.2025
Kynona https://m.edsoo.ru/ff0a87e4
Onexktpuyeckoe nojie. HanpsskeHHOCTH
32 BJICKT;)I/I‘ICCKOFO OJIsl. HprHHI/IH CYIIEpPHO3HULINH 29.12.2025 Bubmiorexa LOK
N https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX MO
33 Hocurenun SMEKTPUYECKHX 3ap3/I0B. 12.01.2026
DneMeHTapHbIl 3apsig. CTpoeHne aroMa
[IpoBOIHUKH U AUIIAEKTPUKH. 3aKOH bubnuorexa [IOK
34 14.01.2026
COXpaHEHUs IEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1au Ha NpUMEHEHNE CBOWCTB bu6moreka [JOK
35 19.01.2026
DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUI TOK, YCIOBHS €T0
’ bubanoreka [IOK
un 21.01.2026
36 CYLIECTBOBaHHUA. VICTOYHUKH 2JIEKTPUUECKOTO hitps://m.edsoo. ru/f0a95a4
TOKa
. bubaunoreka [IOK
37 elic e €CKOI'o TOKa 26.01.2026
JICHCTBHS S/ICKTPUIECKOTO TOK https://m.edsoo.ru/ff0a96b2
Ypox-uccienosanme "Jleiictsue
38 AJIEKTPUYECKOTO MOJIsl Ha MPOBOAHUKH U 1 28.01.2026
JDJIEKTPUKH"
39 DNEeKTPUYECKUI TOK B METAJIAX, )KUAKOCTAX U 5 02.2026 bubnmorexa [IOK
razax o https://m.edsoo.ru/ff0a9838
40 DJEKTpUYECKas 1IENb U €€ COCTABHbIC YaCTH 4.02.2026
Cuna toka. JlaboparopHas padora NeS bubmmoreka [IOK
41 " " 0.5 9.02.2026
HN3mepenne u peryJimpoBaHue CHJIbl TOKA https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HalpsbkeHue. Bonsrmerp.
bubmoreka [IOK
42 JlabopatopHa 26 " . 11.02.2026
patopHast padora Ne6 I/,I,gMepeHne " 0.5 https://m.edsoo.ru/ff0a%14
peryJuMpoBaHue HaNpPsisKeHusl
43 CormpoTuBiieHHEe TPOBOJHUKA. YIEThHOE 16.02.2026 bubmuoreka [IOK

COIMPOTHUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGoparTopHuasi padoraNe7 '"3aBUCHMOCTH
3JIEKTPUYECKOT0 CONPOTUBJIEHUSA

bubanoreka [IOK

44 18.02.2026
MPOBOTHUKA OT €ro JJINHbI, IJIOIIAN https://m.edsoo.ru/ff0aa738
NOINEePEeYHOro ceyeHns 1 MarepuaJa'
45 3aBUCUMOCTb CHJIBI TOKA OT HAIPSKEHUS. 3aKOH 25 02.2026 bubmmoreka [IOK
Owma 11 yyacTka 1enu o https://m.edsoo.ru/ff0aad4a
JlaboparopHas pabora Ne8 "UccienoBanne
46 3aBHCHMOCTH CHJIbI TOKA, HAYLIEro Yyepe3 5 03.2026 bubnmorexa [IOK
pe3ucTop, OT CONPOTUBJIEHHUSI Pe3HCTOPA U R https://m.edsoo.ru/ff0aa04e
HAaNpsiKeHus HA pe3uctope'
47 ITocnenoBarenbHOE U apajlieIbHOE 4.03.2076
COEJIMHEHMSI IPOBOAHHUKOB
JlaboparopHasi pab6ora Ne9 "IIposepka
48 NPaBHJIA CJI0KEHHUS HANIPSI2KEHU I NPHU 9.03.2026 bubnuorexa [IOK
MOCJICOBATEIHEHOM COEeIHHEHHUH ABYX A https://m.edsoo.ru/ff0aaas8
pe3ucTopoB'
JladoparopHuas padora Nel( "Ilposepka Eu6 OK
49 NpaBUJIa VISl CUJIbI TOKA MPU NapajuieJibHOM 11.03.2026 nbmmoteka 11
COCTHBCHEN PESHCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenne 3amay Ha mpuMeHeHue 3akoHa Oma 16.03.2026 bubnuorexa [IOK
JUJI pa3JIMYHOTO COECIUHEHHUS ITPOBOAHUKOB o https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLTHOCTB ANEKTPUUYECKOTO TOKA. 18.03.2026 bubanoreka [IOK
3akon [xoyns-Jlenna o https://m.edsoo.ru/ff0ab124
57 JlaGoparopHuasi padora Nell"Onpenesienue 23.03.2026 buGnuorexa [IOK
padoThl M MOIITHOCTH YICEKTPHYECKOro Toka' o https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCKue enH U MOTPEeOUTEnn
53 AJIEKTpUYECKOM 3Hepruu B 0bITy. KopoTkoe 25.03.2026 Enbmaorexa LOK
SAMBIKAHIG https://m.edsoo.ru/ff0ab660
54 ITocTossHHBIC MArHUTHI, X B3aNMOJICHCTBHE 30.03.2026
55 Ypok-uccaenosanue "M3yuenue nonei 1.04.2026 bubmmorexa [IOK

HOCTOSHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0
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56

MaruauTtHoe nojie. MarHuTHOE II0JIE€ 3eMIIU U
€ro 3HadyeHue I KU3HU Ha 3emiie

6.04.2026

bubaunoreka [IOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka K KOHTPOJIbHOW paboTe 1Mo TeMe
"DnexkTpruyuecKre 3apaanl. 3apsyKCHHbBIC Tella U
uXx B3auMonercTBus. IlocToSHHBIN
AIEKTPUUECKUAN TOK"

8.04.2026

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

Kontponbnas padora Ne2 nmo teme
"DnekTpuuecKue 3apsaasl. 3apsHKCHHbBIE Tela U
ux B3aumoneiicTeus. IlocToIHHBIN
anekTpudeckuii Tok" / Beepoccuiickast
poBepoYHasi paboTa

13.04.2026

bubaunoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme
"TToCTOSIHHBIN ANEKTPUIECKUi TOK" /
Bcepoccuiickasi npoBepouHasi padora

15.04.2026

bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTHoe nosue
AIIEKTPUYECKOT0 TOKa MarHuTHoe mnose
KaTYUIKU C TOKOM

20.04.2026

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue >IeKTPOMAarHUTOB B TEXHUKE.
JladopatopHuas padora Nel2 "HU3yuenue
AelcTBHS MATHUTHOIO TOJISl HA MPOBOHUK €
TOKOM "'

0.5

22.04.2026

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJeKTpOoABUraTeNlb HOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 21€KTpoABUraTeneii B
TEXHUYECKHUX YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGoparopnas pabora "KoHcTpyupoBanue u
M3y4YeHHUE pabOTHI AJIEKTpoABUTATES "

27.04.2026

bubnaunoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papanes. 3aKOH MEKTPOMATHUTHON
nHaykiuu. Ipasuio Jlenna

29.04.2026

64

Onektporeneparop. CrocoObl MOTydeHus
ANEKTPUYECKOU SHEPTUU. DIEKTPOCTAHIIUU Ha
BO306HOBJISI€MI:IX HNCTOYHUKAX SHCPIUU

6.05.2026

65

[ToaroToBKa K KOHTPOJIBHOW paboTe 1Mo TeMe

11.05.2026
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"DJIeKTPUYECKUE U MAaTHUTHBIE SIBJICHUS "

66 KonTpoabHas pabora Ne3no reme 1 1 13.05.2026 bubmuoreka [JOK
"DneKkTpuuecKre U MarHUTHBIE siBJIeHUs" e https://m.edsoo.ru/ff0acb14
67 '1?e3epBHI)m ypok. Pabora ¢ Tekcramu 1o Teme 1 18.05.2026 bubnuorexa LIOK
TemoBble siBaeHUS" https://m.edsoo.ru/ff0acc5Se
63 E’esepBHHH YPOK. Pa6(')'Ta C TEKCTaMH 110 TeMe 1 50.05.2026
MarHuTHbIC SBJICHUS
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 /3+BIIP 14.5/n.p 12
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9 KJIACC

KosinyecTBo yacos JIEKTPOHHBIE
Ne Tema ypoka Bcer Konrtpoubneie | IlpakTnyecku Aara uHppoBbIe
n/n 5 6 HU3y4YeHusi | oOpa3oBaTesIbHbIC
0 padoThI e padoTbI pecypebi
1 Mexannueckoe qBrkeHue. MarepranpHas TOUKa 1 2.09.2025
) Cucrtema orcueta. OTHOCUTEIHLHOCTD 1 4.09.2025 bubnmoreka [IOK
MEXAHUYECKOTO IBUKEHUS o https://m.edsoo.ru/ff0ad474
. bubnuoreka [IOK
.09.202
3 PaBHOMEpHOE NPSIMOIMHENHOE ABUKECHUE 1 5.09.2025 hitps://m.edsoo.ru/fi0ad 19a
4 HepaBHoMepHOE npsMONIHHENHOEe IBUKEHHUE. 1 9.09.2025
CpenHsis 1 MTHOBEHHAsi CKOPOCTh
s IIpssMOIMHEHOE PAaBHOYCKOPEHHOE JBUYKEHUE. 1 11.09.2025 bubmmorexa [IOK
Yckopenue T https://m.edsoo.ru/ff0ad8d4
6 CkopocThb NPSAMOIMHEHHOTO PaBHOYCKOPEHHOI'O 1 12.09.2025
nBkeHus. ['paduk ckopocTu
Jlaboparopnas pabora Nel "Onpenesnenne
7 CKO peHI/ISII) Te.napn U PaBHO c1<0p elll-lHOM 1 1 16.09.2025 bubnnorexa LIOK
yewop PH paBHOyCKOPp " R https://m.edsoo.ru/ff0adb18
JABUKEHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBo0Oozxuoe nanenue tei1. Onprte! Iannies 1 18.09.2025
PaBHOMepHOE IBUKEHHE 110 OKPYKHOCTH.
N butmoreka [IOK
9 ITepuon u wactora obparieHus. Jinnenas u 1 19.09.2025 hitps-//m.cdsoo.ru/f0ac] 76
YIJIOBasi CKOPOCTHU
10 L{eHTpOCTPEMUTENBHOE YCKOPEHHE 1 23.09.2025
. Bbubnuoreka [IOK
) 25.09.2025
11 ITepsbsIii 3akoH HproToHA. BexkTop criibl 1 hitps://m.edsoo.ru/fl0ac6 12
12 Bropoii 3akoH HerotoHa. PaBHOAEHCTBYIOIIAs 1 26.09.2025 bubmmorexa [IOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH Herotona. Cynepno3uuust cui 1 30.09.2025 bubnnorexa LIOK

https://m.edsoo.ru/ff0ae982
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14 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB 510.2025 bubnuotexa [JOK
HeroToHa T https://m.edsoo.ru/ff0aeb6ec
Bbubnuoreka [IOK
15 Cuna ynpyroctu. 3akoH ['yka 3.10.2025 hitps://m.edsoo r/fl0acca?
16 Pemenue 3anad no teme «Cuiia ynpyroctuy 7.10.2025
JlaboparopHas padoraNe2 «Onpenenenue bubmmorexa [HOK
17 9.10.2025
JKECTKOCTH NPYKUHbD) https://m.edsoo.ru/ff0ace28
bubmuoreka [IOK
10.10.2025
18 Cua Tpenus https://m.edsoo.ru/ff0af738
Bbubnuoreka [IOK
14.10.202
19 Pemenue 3anau no teme «Cuiia TpeHUs» 0.2025 hitps:/m.edsoo.ru/f0afa26
JlaGoparopnasi pabora Ne3 "Onpenenenne bubnuorexa LHOK
20 " 16.10.2025
KO3(p(pHuMEeHTAa TPEHHUS CKOJIbKEHHUS https://m.edsoo.ru/ff0af8be
Pemenue 3amau o teme "3akoHs! HproTOHA. bubnuoreka [IOK
21 » 17.10.2025
Cuna ynpyroctu. Cujia TpeHHs! https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. 21.10.2025 bubnmoreka [IOK
YckopeHnue cBOOOIHOTO MaeHuUs T https://m.edsoo.ru/ff0af044
Ypok-koHdepennus "J[BuxeHue Tes BOKPYT
23 rpaBUTalMOHHOTO 1IeHTpa (CoaHeuHas cUcTeMa). 23.10.2025
['amakTukn"
Pemenne 3ama4d mo teme "Cra TSHKECTH U 3aKOH bubnuoreka [IOK
24 y 24.10.2025
BCEMHUPHOI'O TATOTECHUS https://m.edsoo.ru/ff0af5{8
IlepBas kocMuueckas ckopocts. HeBecomocTs n bubnuorexa LHOK
25 6.11.2025
Ieperpy3Ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecne MaTepuanbHONH TOUYKHA. AOGCOITIOTHO
TBEpHOE Teo. PaBHOBecHe TBEPAOTO TEma ¢ bubmmorexa [IOK
26 .. o~ 7.11.2025
3aKpEIIEHHOW OChIO BpalieHuss. MOMEHT CHJIBI. https://m.edsoo.ru/ff0afe36
LleHTp TsIKECTH
27 PaBHOBecue MaTepuanbHONR TOUKUA. AOGCOITIOTHO 11.11.2025

TBEpIOE Teo. PaBHOBEecHe TBEPAOIO TeIA C
3aKpEIIEHHOW OChIO BpalieHuss. MOMEHT CHJIBI.
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IlenTp TsKECTH

Pemienne 3amay no reme "MomeHT cuibl. LleHTp

bubnuoreka [IOK

13.11.202
28 TsOKeCTH" 3 025 https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIEHOW PabOTE 1O TeMe
. Bbubnuoreka [IOK
" _ 14.11.2025
29 M?'XB.HI/I‘ICCKOG nBUkeHue. Bianmopeiicteue hitps://m.odsoo. ru/f0b0408
Ten
KonTpouabHas padora Nel no reme
30 ”MeX:HI/IquI(oep nBIXKeHue. BizauMmonelicteue 18.11.2025 bubmmorexa LIOK
" ' https://m.edsoo.ru/ff0b06ec
TeN
Nmmynbe Tena. Umnynbe cuitbl. 3aKoH
31 COX ZHGHI/ISI YMII HLZa VYupyroe u Heynpyroe 20.11.2025 bubmorexa [JOK
p . Y - TPy yipy o https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
3 Pemenue 3anad no teme "3akoH COXpaHEHUS 21.11.2025 bu6nuotexa [IOK
uMnynbca" T https://m.edsoo.ru/ff0b096¢
33 YpOK-KOH(bepeHun"ﬁ PeaktuBHOE nBUXECHUE B 25.11.2025
MIPUPOJIC U TEXHUKE
bubnuoreka [IOK
27.11.2025
34 Mexannueckasi paboTa ¥ MOIITHOCTh hitps:/m.edsoo.rw/f0b0a84
35 Pabora cuIIbI TSXKECTH, CUITBI YIIPYTOCTH U CHITBI 28.11.2025 bubnuorexa HOK
TPCHMUS o https://m.edsoo.ru/ff0b0db8
JlaGoparopnasi paGora Ned «Omnpenesienune
36 PadoThI CUJIbI TPEHUS PH paBHOMeEpHOM 5 12.2025
JABUKEHHMH TeJIa N0 FTOPU30HTAJILHOM
TOBEPXHOCTH»
37 Cesi3b 2HEpruu u padotsl. [loTeHnuanpHas 4.12.2025
SHEPrust
38 Kunernueckas s1eprus. Teopema o 5122075 bubmmorexa [JOK
KMHETUYECKON IHEPIHH o https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE 9.12.2025
40 JlaGopaTopHasi padora NeS «3yuenue 3akoHa 11.12.2025 bubnuorexa HOK

COXPAHCHUSA SHEPT UMD

https://m.edsoo.ru/ffOb12fe
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KonebaTenbHOE IBMKEHUE U €T0 bubnunoreka [IOK
41 12.12.2025
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromiue koneOanus. BeiHyXIeHHbIE 16.12.2025 bubnuorexa LIOK
kosiebanus. Pe3onanc o https://m.edsoo.ru/ff0b20f0
43 MaremMaTn4eCcKuil ¥ NPYKUHHBIM MasTHUKH 18.12.2025
Ypok-ucciienoBanue «3aBUCUMOCTb ITEpUOJA
44 K£1e6aHI/H?I OIll“ KECTKOCTH IIPYKUHBI U Mgcci 19.12.2025 Bubmuorexa LIOK
Py o https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpanienue sHepruu Npu MEXaHUYECKUX 93.12.2025
KOJICOAHUSX
JlabopatopHnasi pa6oraNe6 «Omnpenesienne
46 qaCT(})TLI p? ne I/FOZIa Koneﬁaﬂm“al; . JKHHHOT'O 25.12.2025 brbmmorexa LIOK
P Py o https://m.edsoo.ru/ff0blaec
MASITHU KA
JladopatopHas padora Ne7 «IIpoBepka
47 He3aBI:/ICI/II\I’I)0CTI/IpHe Hoaa Ronegannli/)i rpysa 26.12.2025 Bubanoreka [IOK
p py3, o https://m.edsoo.ru/ff0b197a
NMOJABEIIEHHOT0 K HUTH, OT MacChl Ipy3a»
Mexannueckue BojHbI. CBOMCTBa MEXaHUYECKHUX bubnmoreka [IOK
48 30.12.2025
BOJIH. [IposionbHBIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b2 1fe
49 YppK-KOHq)epeHLEnﬂ MexaHI/IquKI/If BOJIHBI B 13.01.2026
TBEpAOM Tese. CeliCMUYECKHE BOJIHbI
50 3Byk. PacnpocTpanenue u orpakeHue 3ByKa 15.01.2026
51 Ypoxk-ucciaenopanue "HabmoneHue ) 16.01.2026
3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOThI
57 I'pOMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKUM 20.01.2026
pPE30HAaHC
Ypok-koHdepenuus "YiasTpa3ByK U HHPPa3BYK bubnuorexa [JOK
53 " 22.01.2026
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOW paboTe MO TeMe
54 "3aKoHbI cOXpaHeHHs. MexaHnyeckue 23.01.2026 Bubmorexa HOK

KoJICOAHUA U BOIHBL"

https://m.edsoo.ru/ff0b25{0
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KonTtpoabnasi padora Ne2 no teme "3akoHbI

55 coxpaHeHusi. MexaHndyeckue KoseOanus u 27.01.2026
BOJIHBI"
56 DJEKTPOMATHUTHOE NOJIE. DIEKTPOMATrHUTHBIE 29.01.2026 bubmuoteka [JOK
BOJTHBI T https://m.edsoo.ru/ff0b2abe
57 CBOICTBA JIEKTPOMATrHUTHBIX BOJH 30.01.2026
Ypox-kondepenuus "llkana
58 3J'?6KT OMa?HIETH;IIX BOJIH. Mcrionb3oBaHue 3.02.2026 Brbmuoreia [TOK
P ’ N " R https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
Ypox-ucciaenosanme "V3ydueHue cBoiicTB
59 3J'f)CI(T OMaFHZT/ITHLIX BOJIH ZT;OMO bIO 5.02.2026 Bubmorexa OK
p " B R https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TenehoHa
60 Pemenue 3anau Ha OMpE/IENICHUE HaCTOThI M 6.02.2026
JUTMHBI 3JIEKTPOMArHUTHOU BOJIHBI
61 OnexrpomarsuTHas npupona csera. CKopocTb 10.02.2026 bubmmorexa [JOK
cBeTa. BoiHOBbIE cBOMCTBA CBETa T https://m.edsoo.ru/ff0b31d0
Uctounuku ceera. [Ipssmonuneitnoe
62 pacIpoCTpaHEeHHE CBETa 3armenus ConHua u 12.02.2026 bubnnorexa LIOK
’ o https://m.edsoo.ru/ff0b3658
JIyHbI
3aKOoH OTpaKeHUS CBeTa. 3epkaia. Pemenue bubnuorexa HOK
63 13.02.2026
3aJa4 Ha NPUMEHEHUE 3aKOHA OTPAXKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
bubnuoreka [IOK
. 17.02.2026
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA hitps://m.odsoo. ru/f0b3aca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/Icnonb3OBZHIP)Ie HOJIHOFIZ) BHYTPEHHETO 19.02.2026 Bubmorexa OK
yp R https://m.edsoo.ru/ff0b3c5¢
OTpaKEHHUS B ONTHYECKHUX CBETOBOJIAX
JlaGoparopnasi paGora Ne8 "HccienoBanmne
66 3aBHCHMMOCTH YIJIa NPeJIOMJICHUSs c?'eTonoro 20.02.2026
JIy4ya oT yIJia aJieHusi Ha rpa”uie "Bo3ayx-
crexJsio'"
67 Ypox-koHdepenuus "Vcnonab3oBaHue OJIHOTO 24.02.2026
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BHYTPEHHETO OTPaXEHUS: CBETOBOIBI,
OIITUKOBOJIOKOHHAA CBA3b"

Bbubnuoreka [IOK
. 26.02.202
68 JIun3el. OnTuyeckas cuiia JIMH3bI 6.02.2026 hitps://m.edsoo.rw/ f0b3f2e
. bubnunoreka [IOK
27.02.2026
69 [Toctpoenue n300pakeHul B TMH3aX hitps://m.odsoo.ru/f0b4dda
JlaboparopHas padora Ne9 "Onpenenenune
70 pox EHOF(I)) acc[;ommﬂ U onan[;cI:«)ﬁ CHJIBI 3.03.2026 bubnnorexa LIOK
Y P! " R https://m.edsoo.ru/ff0b4206
coOnparoniei JUH3bI
Ypok-koHdepennus "OnTuyeckue TMH30BbIE bubmmorexa LIOK
71 " 5.03.2026
IpuOOpHI https://m.edsoo.ru/ff0c0a7e
Bbubnuoreka [IOK
. .03.202
72 I'ma3 kak onTuyeckas cucreMa. 3peHue 6.03.2026 hitps://m.odsoo.ru/fOb4684
73 YPOK-KOH(l)epeHH'I'/Iﬁ Hedexrts! 3penus. Kax 10.03.2026
COXPaHUTh 3pEHHE
Paznoxxenue 6enoro ceera B ciekTp. OIBITHI
74 Herotona. Cioxenue CHGKTpaHLHBII)X IIBETOB 12.03.2026 brbmmorexa LIOK
) ) T https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBeta
JlaGopaTopHas padora Nel0 "OnbIThl IO
Pa3JI0KeHHuI0 0eJ10Tr0 CBeTa B CIIEKTP U bubnuorexa HOK
75 13.03.2026
BOCIIPUATHIO LIBETa MPEAMETOB NIPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/ICHUH Yepe3 IBeToBble GuabTphI'
76 Ypok-npakTukyM "BOIHOBBIE CBONCTBA c'l'aeTa: 17.03.2026
Jucnepcus, HHTepdepeHurs u tuppakuus
OmnbiTel Pe3epdopna u mnanetapHas Moaenb bu6muotexa [JOK
77 19.03.2026
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctynarsl bopa. Monens aroma bopa 20.03.2026
79 Hcenyckanue U MOmIOMEHNEe CBETa aTOMOM. 24.03.2026 bubmmorexa [IOK
KBanThl. JInHEHYaThie CIEKTPHI T https://m.edsoo.ru/ff0c144c
20 Ypox-npaktukym "HaGnrofenne criekTpoB 26.03.2026 bubnuoteka [JOK

WCITyCKaHus"

https://m.edsoo.ru/ff0c1550
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bubnuoreka [IOK

¢ 27.03.2026
81 PanoakTiBHOCTL 1 €€ BUEI https://m.edsoo.ru/ff0c1672
butmoreka [IOK
82 Crpoenue atoMHoro siapa. Hykinonnas Mmozaens 7.04.2026 hitps://m.cdsoo.ru/f0c 1 8ac
Bbubnuoreka [IOK
: .10.202
83 PannoaktrBHbIE TpeBpamieHus. M30tomnsl 9.10.2026 hitps://m.cdsoo.ru/f0c lal4
34 Pemenue 3aﬂa'!'1 no teme: "PagnoakTuBHBIE 14.04.2026 bu6muoteka [JOK
MpeBpalleHus https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacmnasna 16.04.2026
Ypok-kondepenuus "PainoakTuBHbIC bubnuorexa HOK
86 " 17.04.2026
HU3JIYYEHHUS B IPUPOJE, MEAULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuorexa LHOK
87 21.04.2026
3apsA0BOI0 U MacCOBOI'0 YHCEJI https://m.edsoo.ru/ff0c1¢58
28 DHeprusi CBsA3M aTOMHBIX s1iep. CBsi3b Macchl U 23.04.2026 bu6nuorexa [IOK
DHEPIUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "Anepusle peakuyn” 24.04.2026
Peakiuu cunTesa u nenenus siaep. Mcrounnku bu6mmoteka [JOK
90 .. 28.04.2026
sHepruu CoJIHIIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-kondepenuus "fAnepHas sHEpreTUKA.
91 JlericTBYs paliOaKTUBHBIX U31y4EHUN Ha 30.04.2026
YKVBBIE OPTraHU3MBbI"
[ToaroToBka K KOHTPOJIBHOM paboTe MO Teme
92 "DNeKTPOMarHuTHOE 1oJie. DNEKTPOMArHUTHbIE 30.04.2026 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c223¢e
BOJIHBI. KBaHTOBBIE SIBICHMS
Konrtpoabnasi padora Ne3 nmo reme
93 "DNEeKTPOMArHUTHOE 1oJIe. DINEKTPOMArHUTHbIE 5.05.2026
BOJIHbI. KBaHTOBBIE siBJIEHUS"
[ToBropenue, o6o0menue. JlabopatopHbie bu6nuoteka [JOK
94 " y " 7.05.2026
paboThIno Kypcy "B3anMoneiicTBue el https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061eHue. Penienne pacueTHbIX 8.05.2026 bu6mmoteka [JOK

U KauyeCTBEHHEIX 3a1a4 1o TeMe "TemnoBrie

https://m.edsoo.ru/ff0c2572
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ponecch”

[ToBTOpenue, 06061meHue. Pemenne pacueTHBIX

bubnunoreka [IOK

96 u Ka‘-IeCTBevH”HbIX 3agad 1o Teme "KIIJI TermmoBeix 1 12.05.2026 https-//m.edsoo ru/f0c2a22
JIBUTATEJICH
[ToBrOpenue, o6o0IeHue. Perenre pacueTHBIX
’ bubanoreka IIOK
n
97 W Ka4e€CTBEHHBIX 3ahzlaq o teme "KII{ 1 14.05.2026 hitps://m.edsoo ra/f0c2b30
AIIEKTPOYCTAHOBOK
[ToBropenue, o600menue. JlabopatopHbie bu6mmoreka [JOK
98 . " 1 1 15.05.2026
paboThl 10 Kypcy "CBETOBBIC SIBICHUS https://m.edsoo.ru/ff0c2¢52
[ToBropenue, o600menue. Pabora ¢ Tekcramu o bubnuorexa HOK
99 ,, . 1 19.05.2026
TeMe "3aKoHbl COXPAHEHHSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menne. PaboTa ¢ TekcTamu 1o 1 21.05.2026 Bbubnuoreka [IOK
teme "Konebanust 1 BOJHBI" T https://m.edsoo.ru/ff0c2e82
101 [ToBropenue, o600menue. Pabora ¢ Tekcramu o 1 29 05.2026 bubmmorexa [IOK
teme "CBeToBbIE sIBIEHUS" T https://m.edsoo.ru/ff0c3044
102 HOBT(')'peHI/Ie, 000011enne. Padora ¢ :l;eKCTaMI/I o 1 26.05.2026
teme "KBaHTOBas U siepHas pusnka
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27/n.p 10
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IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJILHOM MPOTPAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHUSA

7 KJIACC

Kon
nposep
SIEMOT0
pe3yiab
TaTra

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

1.1 WCIIOJIH30BaTh M3yUYEHHBIE TOHSITHS

pas3jinydarb ABJICHUA II0 OIMMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

1.2
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBICHHE

pacro3HaBaTh NPOSIBICHHE M3YUEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHUPE, B TOM
1.3 | uncne ¢u3MuUeckue SBICHUS B MPHUPOJIE, NMPH 3TOM IEPEBOIUTH MPAKTHUECKYIO 3a7aqy B
yueOHYI0, BBIETISTh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUN

ONKCHIBAaTh W3YyUYEHHBIE CBOHCTBA Tel U (U3MYECKHE SIBICHHS, HCIONB3ys (usnueckue
BEJIMYMHBI, NPH ONHCAHWUU TPABHIBHO TPAKTOBATh (U3NYECKHIA CMBICH HCIOIb3YEMBIX
1.4 | BennuuH, ux 0OO3HAUEHUS M EAMHULIBI (PU3MUECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEITHMUMHY C JIPYTUMH BEJIMYMHAMH, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEJIMYHH

XapaKTepH30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS M MPOLECCHl, UCIONb3YsI U3yYECHHBIE
1.5 |3akoHbl, IpU 3TOM JaBaTb CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEMaTU4YECKOE BbIPAKECHUE

OOBSICHATH (hU3MUECKHE SBJICHHSI, IPOIECChl U CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTYyallu TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTMUECKUX IIaroB ¢ OMOpoi Ha 1 — 2 M3y4YEeHHBIX
CBOMCTBA (DM3MUECKUX SIBJICHHM, (DU3MUSCKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.6

pemarb pacu€THbIe 3a7aui B 1 — 2 melcTBHsI, UCTIONB3YS 3aKOHBI U (DOPMYITBI, CBSI3bIBAIOIINE
(u3nUYecKre BeTMYMHBL: HA OCHOBE aHAIM3a YCJIOBHUS 3aJ]a4Ml 3alHUChIBAaTh KPATKOE YCIIOBUE,
1.7 | moactaBnsATh (uU3NUECKHE BEIMYMHBI B (HOPMYIBI W TPOBOAWTH PACUYETHl, HAXOIUTH
CIPaBOYHbIE JaHHbIE, HEOOXOAMMBIE Il PEIICHUs 3aJad, OIEHUBATh PEATUCTHUYHOCTH
MTOJIYYCHHOM (PU3NUECKOI BEITMYUHBI

pacro3HaBarh MPOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh MPU TOMOIIN (PH3HMUECKUX METOIOB, B
OINMCaHUM MCCIIEOBAHUS BBIIENAThH IIPOBEPSIEMOE NPEANONIOKEeHNE (TUIIOTEe3y), pa3iIndarh U
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3yiabTaT, HaxXOIUTh OIIMOKM B XOJAE ONBITA, JENIaTh
BBIBOJIBI I10 €I0 pe3yabTaTam

1.8

MIPOBOJMTH OMNBITHI 1O HAOTIONCHUIO (PU3UYECKHUX SBICHUN WM (PU3UUYECKUX CBOMCTB TEIN:
1.9 | dbopmynupoBaTh NpoBepsieMble MPEANON0KEHHs, COOUPAaTh YCTAaHOBKY U3 IMPEIJIOKEHHOTO
000py10BaHUsl, 3aMMCBHIBATh XOJI OMBITA M (POPMYIHPOBATH BBHIBObI

BBITIONHATH TPSMbIE U3MEPEHHUsI C MCIOIb30BAaHHEM AaHAJIOTOBBIX M IH(PPOBBIX MPHUOOPOB,
1.10 | 3anmchiBaTh TMOKa3aHUS MPUOOPOB C Y4YETOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH
W3MEPEHUN

1.11 | mpoBOAMTH HCCIEMIOBAHWE 3aBUCUMOCTH OJHOM (U3WYECKOW BEITUYHMHBI OT JAPYrol ¢
UCIIONB30BAaHUEM MPSAMBIX H3MEPEHM, y4acTBOBaTb B IUIAHMPOBAHMM  y4e€OHOTO
WCCIIEIOBAHMSI, COOMpATh YCTAHOBKY M BBIMIOJHATH M3MEPEHUs, CIEAYS MPEAIOKEHHOMY
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miaHy, GUKCUPOBATh PE3YAbTAThl TOJYUYEHHON 3aBUCHUMOCTH (DM3UYECKUX BEIHYUH B BUJE
MPeI0KEHHBIX TaOIUI] ¥ rpauKOB, eTIaTh BEIBOJBI MO PE3YIbTaTaM MCCIEIOBAHUS

IPOBOJUTH KOCBEHHbIE M3MEpPEHMS (U3MUECKUX BEJIWYMH, CIEAys MpPEIJIOKEHHOM
1.12 | MHCTPYKUMU: TIpH BBITOJHEHUN W3MEPEHUH COOMpaTh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCJIATh 3HAYCHUE UCKOMOW BEJIMUMHBL

1.13 | cobmionarh mpaBusia TEXHUKU 0€30IaCHOCTH NIPU paboTe ¢ 1adopaTopHBIM 000pyI0BaHHEM

yKa3blBaTh HPUHIMIBI JACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB, XapaKTepHU30BaTh
MPUHLMIIBI JIEUCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB C MOMOIIBIO HX
ONUCAaHMs, HCIONb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUH M HEOOXOAUMBIE
(bu3nyecKue 3aKOHbl U 3aKOHOMEPHOCTH

1.14

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIHIO O PUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS
¢u3nvecKnx 3HAHUN B TOBCEIHEBHOW >KU3HU Ui obOecrieueHus Oe30MacHOCTH NpHU
oOpaiieHuu c NpuOOpaMH U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370POBbS H
COOJTIONIEHHSI HOPM KOJIOTMYECKOT0 MOBEJICHHSI B OKPYKAIOIIeH cpesie

OCYIIECTBIIATh OTOOp HMCTOUYHUKOB HHGoOpMalMK B ceTu VIHTEpHET B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIIMXCS 3HAHUN W IMYyTEM CpPaBHEHHS
Pa3IUYHBIX UCTOYHUKOB BBIIEIATh WHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHUBOPEYUBON WU
MOXKET OBITh HEJTOCTOBEPHOMN

1.16

UCTIONB30BaTh MPHU BBHIMOTHEHUH YYE€OHBIX 3aJaHUNl HAyYHOMNOMYJISPHYIO JUTEepaTypy
(GU3NIECKOro CONepXKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTh VHTEpHET, BiajeThb
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OAHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO

1.17

co371aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE 2 — 3
UCTOYHUKOB HH(pOpMaLuu (U3NYECKOTO COIACpXKaHHUA, B TOM 4YHCIE IYOJIMYHO [eslaTh
1.18 | kpaTkue COOOLIECHHS O pe3ylbTaTaX MPOEKTOB WM YYEOHBIX MCCIEIOBAHHUMA, MPH 3TOM
IpPaMOTHO MCIIOJIb30BATh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3HKH, COINPOBOXKAATh
BBICTYIUICHHE [TPE3EHTALUEN

MIPU BBITIOJTHEHUHU YU4E€OHBIX MPOEKTOB U UCCIIEIOBAHUN pacipeiesaTh 00s3aHHOCTH B TPYTIIE
B COOTBETCTBUM C ITOCTABJIICHHBIMU 3aJa4aMU, CJICAUTH 3a BBIIIOJIHEHUEM IUIAHA JCHCTBUM,

1.19 M
aICKBATHO OICHUBATh COOCTBEHHBIN BKJIad B ACATCIIBHOCTL TIPYIINbI, BbICTPAWBATH
KOMMYHHMKAaTUBHOE B3aMMOJEHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIINX
8 KIIACC
Kon
nposep N .
AEMOLO IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHO
NMPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl
pe3yJib
Tara

1.1 HUCIIOIB30BaTh HOHATHUS

pasjindarb ABJCHHUA II0 OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

1.2
JEMOHCTPUPYIOIINX TAHHOC (I)I/IBI/I‘ICCKOC SIBJICHUC

pacro3HaBarh NPOSIBICHHE M3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM
1.3 | uucne ¢usznyeckue sIBICHUS B NPUPOJE, MPU ITOM IEPEBOJUTH MPAKTUUYECKYIO 337134y B
y4eOHYI0, BBIIETISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUN

1.4 OIMMCBIBATb H3YUYCHHBLIC CBOMCTBA TE€l H (1)I/I3I/I‘ICCKI/IG SABJICHUSA, HCIIOJIB3YA (1)I/I3I/I‘ICCKI/IG
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BEJIMYMHBI, NPU ONHUCAHWU MPABWIBHO TPAKTOBaThb (PU3MUYECKUN CMBICT HCHOIb3yEeMBIX
BEIMYMH, O0003HAYeHHA M €IUHULBI (PU3MUECKUX BEJIWYMH, HAXOAUTh (HOPMYIBI,
CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH IpaQUKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYUH

1.5

XapaKTepH30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS M MPOLECCHl, UCIONb3YsI U3yYEeHHBIE
3aKOHBI, NpPU OTOM JIaBaTh CJOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3aIllUCBhIBATh €T0
MaTeMaTH4ECKOE BBIPAKCHUE

1.6

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE CUTyalul
IIPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBbISABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H,
CTpOUTH OOBsACHEHHE U3 | — 2 TOTMYECKHX IIAroB ¢ MOMOIIbI0 | — 2 U3yYeHHBIX CBOWCTBA
(GU3NYECKUX SIBICHUH, (PU3NYECKHUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peuiars pacy€THbIE 3aauu B 2 — 3 NEHCTBUS, UCHONb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢u3nyecKre BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHUS 3a[a4Ml 3alIUCBIBAaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAaHHBIX IS PELICHUs 3ajayd, BbIOMpPATh 3aKOHBI U (HOPMYIIBL,
HeoOXouMble Ui €€ peleHus], TPOBOIUTh PAcu€Thl U CPAaBHHUBAThH MOJIYYEHHOE 3HAYCHUE
(bu3MYECKOM BETMYHMHBI C U3BECTHBIMU JAHHBIMU

1.8

PacCIiio3HaBaTb HpO6J’IeMH, KOTOPbIC MOXXHO PEIIUTH IIPpHU IIOMOIIHN (bl/ISI/I‘ICCKI/IX METOOOB,
HCIIOJIb3Yys OIMMCAHMC HCCJICAOBAHUA, BBIACIATL HNPOBCPACMOC IMPCAIIOIO0XKCHUC, OLICHUBATDH
IIPAaBHUJIbHOCTD IMOPsA KA HIPOBCACHUA NCCICA0OBAHUA, NCJIATh BEIBOAGI

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOAECHUIO (PU3UYECKHUX SIBICHUN WU (PU3NUECKUX CBOWMCTB Tell:
(bopMynupoBaTh MpOBEpSEMBbIE MPEANONOKEHHs, COOMPATh YCTAHOBKY U3 IMPEIJIOKEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJI ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBINOJIHATh TPSAMBIE M3MEPEHUS] C MCIIOIb30BAHMEM AaHAJOTOBBIX MPUOOPOB M JATUYUKOB
(U3NYEeCKNX BEJIWYHMH, CPABHUBATH PE3YJIBTAThl N3MEPEHUH ¢ YUETOM 3aaHHOM a0COIIOTHON
IIOTPELIHOCTH

MPOBOJIUTL HCCJEAOBAHME 3aBHCUMOCTH OJHON (DM3MYECKOM BEIMYHMHBI OT JAPYroMl ¢
UCTIOJIb30BaHUEM NPSMBIX U3MEPEHUM: TUIAHUPOBATh MCCIIEJOBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHUS, CIEays NPEUIOKCHHOMY IUIaHy, (UKCHUPOBaTh pPe3yIbTaThl
MOJTYYEHHOW 3aBHCHMOCTH B BHJE TaONWIl U Tpa(HKOB, J€NaTh BBIBOJBI IO pe3yIbTaTaM
HCCICIOBAHUS

1.12

IIPOBOJUTH KOCBEHHbIE H3MepeHHs] (U3NUYECKUX BEIMYMH: IUIAHUPOBATH HW3MEpPEHUs,
coOuparb H3KCIEPUMEHTAJIBHYI0 YCTAaHOBKY, CJeAysl MPENJIOKEHHON WHCTPYKLHUH, WU
BBIYUCJIATH 3HAYCHHUE BEIIMYUHBI

1.13

coOJIIOaTh MpaBUJia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ JIabopaTOpHBIM 000PYyIOBaHUEM

1.14

XapaKTepH30BaTh MPUHIMIIBI JEHCTBUS W3yYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB ¢
ONOpPOM Ha MX ONMCAHUSA, HUCHOJIb3ysd 3HAHMUS O CBOWCTBAX (QU3MYECKUX SIBICHUH U
HeoOXoIuMble (PU3UUYECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHHUUECKHE YCTPOMCTBAa M U3MEPHUTENbHBIE IPUOOPHI IO CXEMaM U
CXEMaTU4YHbIM PUCYHKAM, COCTABJIATH CXEMbI JIEKTPUUYECKUX LETEN ¢ OCIEA0BATEIIbHBIM U
napayjiebHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jidyas YCJIOBHbIE 0003HAUEHUS 3JEMEHTOB
AIEKTPUYECKUX LETEN

1.16

MPUBOAMUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O PUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS
¢u3nyecknx 3HAHUN B TOBCEIHEBHOW >KM3HU Ui obOecrieueHus OE30MacHOCTH TpHU
oOpaileHuu c MpuOOpaMM W TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3J0POBbS M
COOMIOIEHUS] HOPM DKOJIOTMYECKOTO MOBEJCHUS B OKPYXKAIOLIeH cpene

OCYHICCTBIIATH ITOUCK I/IHCI)OpMaI_II/II/I (1)I/I3I/I‘IGCKOI"O COACPIKAHUSA B CCTHU HHTCpHeT, Ha OCHOBC
NMCIOIINXCA 3HAHUI U HYTéM CpaBHCHHA JOIMNOJHUTCIBHBIX HMCTOYHHUKOB BBIACIATH
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1HGOpPMAaIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUUBON MIJIM MOXKET ObITh HEAOCTOBEPHOI

1.18

UCIIONIb30BaTh MPU BBHIMOJIHEHWH YYEOHBIX 3aJaHU HAy4YHO-NONMYJISIPHYIO JIUTEPaTypy
¢bu3nyecKoro coiaepXkaHus, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTH VHTepHeT; BiajeTb
npuéMaM# KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHGOpMAIMA U3 OJHON 3HAKOBOM
CUCTEMBI B IPYT'YIO

1.19

co3JaBaTh COOCTBEHHBIE IMCBbMEHHbIE M KpaTKHE YCTHbIE COOOIIeHus, 00o0Imas
nHGOPMAIMIO M3 HECKOJIbKMX HMCTOYHUKOB (DU3MUYECKOTO COAEpKAaHHUS, B TOM YHCIIE
MyOTMYHO TPEACTABIATh PE3ybTaThbl MPOSKTHOM WM HCCIEI0BATENLCKON NesITeIbHOCTH,
MPU 5TOM TPAMOTHO HCIIONH30BaTh W3YUYEHHBIM TOHSATUWHBIN ammapaT Kypca (HU3HKH,
COIIPOBOXK/1aTh BBICTYIIJIEHUE MPE3EHTALUEN

1.20

IpU BBHIMOTHEHUH YYEOHBIX TIPOEKTOB U HCCIENOBaHHA (U3MYECKUX MPOILIECCOB
pacrpenensaTb 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 33/1a9aMH, CICAUTh
3a BBIIIOJHEHUEM IUJJaHA JIEMCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHHUBATh
COOCTBEHHBIM BKJIQJ, B JCATEIBHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3peniarh KOH(MIUKTHI

9 KUIIACC

Kon
npoBep
s1eMOTr0
pe3yib
TaTra

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl

1.1

HCITI0JIb30BaTh M3Yy4YCHHBIC ITOHATH A

1.2

pasiauyaTth SIBICHHS IO OMNHMCAHMIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE GU3NICCKOE SIBICHHE

1.3

pacro3HaBarh MPOSIBICHHE M3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM
yucie (pusnueckue SBJICHHUS B MPHUPOJE, NMPHU 3TOM NEPEBOIUTH MPAKTHUYECKYIO0 3ajady B
yueOHYI0, BBLICTISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUN

1.4

ONUCHIBaTh H3YyYEHHBbIE CBOMCTBA Tel U (PU3MYECKHUE SIBICHUS, HCIONB3ys (U3nuecKue
BEJIMYMHBI, NPH ONHCAHUU MPABWIBHO TPAKTOBAaTh (U3MYECKHH CMBICT HCHOIb3YEMbIX
BEIMYMH, OO0O3HAYCHHS H COUHHULBI (U3NUECKUX BEJIWYHMH, HAXOAWTh (HOPMYIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMUYUHY C JPYTUMH BEIMYUHAMHU, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUA W MPOLCCCHI, UCIIOJIb3Yyd U3YyYCHHBIC
3aKOHBI, IIpH O3TOM JaBaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa W 3allucChiBaTb €10
MAaTCMATUYICCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3UYECKUE TNPOLIECCH U CBOMCTBA TeJl, B TOM YMCJE U B KOHTEKCTE CUTyalUid
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh I[PUYUHHO-CICACTBEHHBIE CBS3H,
CTPOUTHh O00bACHEHHE U3 2 — 3 JOrMYECKUX LIaroB ¢ MOMOUIbIO 2 — 3 M3yYEHHBIX CBOMCTBA
¢$u3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiats pacu€THble 3a/aud (Omuparommecss Ha CUCTeMy U3 2 — 3 ypaBHEHHIi), HCIONb3YS
3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJHM3a YCIIOBHS
3aJlaud 3alKchIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONINE WM U30BITOYHBIEC JTaHHBIE,
BBIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIE MJIsi PpEIIeHUs,, MPOBOAUTH PACUETHl H
OIIEHUBATh PEAJTUCTUYHOCTH MOJIYYSHHOTO 3HAYCHHS PU3NUECKON BEIUYUHBI
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1.8

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh NMPHU MOMOLIM (PU3UYECKUX METOOB,
HCIIONIb3Ysl OIMCAHUE UCCIIECIOBAaHUsA, BBIICIATH IPOBEPSAEMOE IPEAIIONIOKEHHUE, OLICHUBATh
MIPaBUJIBHOCTD TOPSAKA IPOBENECHUS HMCCIENOBAHUSA, JENATh BBIBOABI, WHTEPIPETHUPOBATH
pe3yNbTaThl HAOMIOACHUHN U OTIBITOB

1.9

MIPOBOJMTH ONBITHI MO HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3UUYECKHX CBOMCTB TeIN:
CaMOCTOSITENTFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYIOBaHUS, OIUCHIBATH
XOJI OIIBITA M €r0 Pe3yNbTaThl, ((OPMYIUPOBATH BHIBOJIBI

1.10

MIPOBOJMTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONPeeysisl CpeHee 3HAYCHHe
n3MepseMoi BeTMUMHBI (POKYCHOE PacCTOSTHHE COOMPAFOIIEH JIMH3BI), 000CHOBBIBATH BEIOOP
cnioco0a u3MepeHus (M3MEpUTEIHHOTO prodopa)

1.11

IMPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTEH (bI/I3I/ILIeCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM IIPAMBIX
H3M€p€HPII>iI IIaHUPOBATh HUCCICI0OBAaHUC, CaMOCTOATCIBHO CO6I/IpaTI) YCTaHOBKY,
(I)I/IKCI/IpOBaTB PC3YJIbTaThl HOHy‘lGHHOfI 3aBUCHUMOCTHU (I)I/I3I/IIIGCKI/IX BCJIIMYHH B BUIC Ta6J'II/II_II/I
l"pa(i)I/IKOB, ACJIaThb BBIBOABI ITO PE3YyJIbTaTaM HCCICIOBAHUS

1.12

IIPOBOJUTh KOCBEHHbIE H3MepeHHs] (U3NYECKUX BEIMYMH: IUIAHUPOBATH H3MEpPEHUs,
coOHpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHHUS, CIEIys PEAI0KEHHON
MHCTPYKLUH, BBIYUCIIATH 3HAYCHNUE BEJIMYUHBI U AHAJM3UPOBATH IOIYYCHHBIE PE3YIbTAThl C
y4€TOM 3aJJaHHOM MOTPEIHOCTH U3MEPEHUI

1.13

co0MIo/1aTh PaBUJIa TEXHUKU 0€30MacHOCTH IpHU paboTe ¢ JIAOOPaTOPHBIM 000pyI0BaHHEM

1.14

pas3indatb OCHOBHBIC NPHU3HAKKW U3YYCHHBIX (I)I/ISI/ItIGCKI/IX MOI[CJICﬁI MarcpuajibHass TOYKa,
a0COIIOTHO TBépI[OG TCII0, TOYCYHBIN WCTOYHHK CBCTA, JIy4, TOHKad JIMH3a, IIAaHCTAapHasa
MOACIJIb aTOMA, HYKJIOHHAad MOJICJIb aTOMHOI'0 AApa

1.15

XapaKTepH30BaTh MPUHIMIIBI IEHCTBUS W3yYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB ¢
OTIOPOM Ha WX OIHCAHMS, WCIOIB3Yysl 3HAHHMS O CBOMCTBaX (PU3WYECKUX SIBICHUN |
HEoOXoMMble (PU3UUECKHE 3aKOHOMEPHOCTH

1.16

UCIIONB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM HW3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M  TEXHOJOTMUYECKHUX IPOLECCOB INpPU pPELICHUH YydeOHO-
MPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbl Al MOCTPOECHMUS H300paXEHUH B IUIOCKOM
3epKajie M coOuparoe JuH3e

1.17

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMAIIHIO O PUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS
¢u3nvecKnxX 3HAHUH B TOBCEIHEBHOW >KU3HU Ui obOecrieueHus OE30MacHOCTH NpHU
oOpaiieHuu ¢ MpuOOpaMH U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370POBbS H
COOJTIONIEHHSI HOPM KOJIOTMYECKOT0 MOBEJICHHSI B OKPYKaIOIIeH cpesie

1.18

OCYIIECTBIATh TMOUCK WHPOpMANMu (U3HMIECKOTO coxepkaHusi B ceTu HHTepHeT,
caMOoCTOSTeNNbHO  (OpMYNIHPYs TOHCKOBBIM 3ampoc, HaXOAUTh IMYTH ONpeAeTeHUs
JOCTOBEPHOCTH  TOJYyYE€HHONW HWH(OpMAIMM Ha OCHOBE MWMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTEJIbHBIX HICTOYHUKOB

1.19

UCTIONB30BaTh MpPU BBHIMOJIHEHWH YYEeOHBIX 3aJaHUi HAy4YHO-TIONMYJSIPHYIO JIUTEPaTypy
(bu3nUIeCcKoro coaepKaHus, CHPAaBOYHBIE MaTepuaibl, pecypchl ceTH VHTepHeT; BiajeThb
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OAHOW 3HAKOBOU
CHCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMaLUU U3
HECKOJIbKMX HCTOYHHMKOB (PM3MUYECKOTO COMAEpKaHMs, MyOJUYHO MPEACTABIATh PE3yNbTaThl
MIPOEKTHON WM HCCIEI0BaTeNbCKOM JEesATeIbHOCTH, MPH 3TOM T'PaMOTHO MCIIOJIb30BaTh
W3YyYCHHBI TOHATHMHBIM ammapaT H3y4aeMoro pasziena (QHU3UKH U COIPOBOXKAAThH
BBICTYIUICHHE MTPEe3eHTAIMel ¢ y4ETOM 0COOEHHOCTEN ayAuTOPHUN CBEPCTHUKOB

1.21

IpYU  BBINIOJIHEHUHM Y4YeOHBIX TPOCKTOB W HWCCIENOBAaHHMK (PH3MUYECKHX TPOILECCOB
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pacrpenensaTb 00sI3aHHOCTH B TPYIIE B COOTBETCTBUHU C MTOCTABJICHHBIMU 33/1a9aMH, CICIUTh
3a BBIIOJHEHWEM IUJJaHA JEUCTBUM W KOPPEKTUPOBATH €ro, aJEKBaTHO OLECHHUBATh
COOCTBEHHBIM BKJIAJ, B JCATEIBHOCTh TPYIIIbI, BBICTpaMBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3peniaTh KOH(MIUKTHI

HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon
Koa snemenrta IIpoBepsieMble 3JIeMEeHTHI COAEPKAHNUS
pasaeJia
®U3UKA U EE POJIb B IO3HAHUUM OKPY KAIOIIETO MUPA
®usuka — Hayka O mnpupoje. SBneHus npupoabl. OuUznuecKue SBICHUS:
1.1 MEXaHWUYECKHUEe, TEIUIOBBIE, JJCKTPUYCCKHE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIE
12 dusnueckue BenMUMHBL. M3Mepenue ¢uzmdeckux BenuunH. DU3HUECKHE
] npuOopsl. [lorpemHocts n3MepeHuii. MexxayHapoaHasi cucTeMa eIMHUIL
EcTecTBeHHOHAayuHBI1 METOA  TO3HAaHWS: HAONIONEHHWE, TOCTAaHOBKA
1 1.3 HAayyHOTO BOIIPOCA, BBIJIBM)KEHHME THUIOTE3, JKCHEPUMEHT [0 MPOBEPKE
TUIIOTE3, 00bICHEHNE HAOII0aeMOT0 SIBJICHUS
14 Onucanne GU3NIECKuX SIBICHUH C TIOMOIIBIO MOJEICH
[TpakTuueckue pabOTHI:
N3mepenne paccTosTHUN.
1.5 N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.
Ompenenenue pa3MepoB Malibix Ted. M3mepeHue Ttemmeparypbl Mpu
MTOMOIIH KUJKOCTHOTO TEPMOMETPA U aTYMKA TEMIEPATypPhl
ITEPBOHAYAJIbHBIE CBEJIEHWA O CTPOEHNUU BEILIECTBA
21 CrpoeHue BelIeCTBA: AaTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
' JIOKa3bIBAIOIINE TMCKPETHOE CTPOCHHUE BEIIECTBA
29 JIBrxenue wacTtui] BemiecTBa. CBs3b CKOPOCTH JIBIDKEHMSI YacCTUIl C
' temneparypoil. bBpoynosckoe nBmxkenue, nuddysus
2.3 B3anmoneiicTBHE YacTHI] BEIECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE
o) ArperatHbie COCTOSHHS BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH W TBEPIBIX
2.4 | (kpuctayinyeckux) Tell. B3auMoCBs3b MEX]y CBOWCTBAMH BEILECTB B
pa3HBIX arperaTHhIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISPHBIM CTPOCHUEM
2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHHUI BOJIbI
[TpakTuueckue paboTHI:
26 Ornenka 1uaMeTpa aToMa METOJIOM PSIOB (C MCIOIb30BaHueM (otorpaduii).
' OMnbITHI 110 HAOTIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
OMNBITHI 110 OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJIIPHOTO PUTSKEHUS
3 JABMOKEHWE U BBAUMOJIEMCTBUE TEJI
3.1 Mexannueckoe IBuxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBMYKEHHE
39 Ckopoctb. CpenHsAsi CKOPOCTh IPH HEPAaBHOMEPHOM JBM)KEHHMH. Pacuér
' MYTH 1 BPEMEHU JIBHXKSHHUSI
33 SBnenve mHepuuu. 3akoH MHepUMU. B3aumonelicTBue Tenm Kak IMpHYMHA
' M3MEHEHUs] CKOPOCTHU ABMXKEHUs Tesl. Macca Kak Mepa HHEPTHOCTH TeJa
34 [InmoTtHOCTh BemiecTBa. CBA3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYT B
eauHuIe 00bEMA BellleCTBa
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3.5

Cuia xax XaAPAKTCPUCTUKA B3aHMMOJCHCTBUS T

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiasl ¢ MOMOIIBIO
JMHAMOMETpA

3.7

SABneHue TATOTEHUS W cuia TshkecTH. Cuia TSHKECTH Ha APYTHX IJIaHeTax.
Bec Ttena. HeBecomocTh

3.8

Cuna Ttpenus. TpeHue CKOIbXKEHUS U TPEHHE MOKos. TpeHue B Mpupojae u
TEXHUKE

3.9

Clio)XeHue CUJl, HaIlpaBJICHHBIX IO OJTHOM NpsMoid. PaBHOAEHCTBYIONIAS CHIT

3.10

[TpakTuueckue pabOTHI:

Ompenenenre CKOPOCTH PAaBHOMEPHOTO NBIMKCHHs (IIapuka B >KHIKOCTH,
MOJIENTH IEKTPUUECKOrO aBTOMOOMIIS U Tak janee). Onpenenenue cpegHeit
CKOPOCTH CKOJBXKEHHS OpycKa WM IIIapyuKa IO HAKIOHHOW TUIOCKOCTH.
Omnpenenenne IUIOTHOCTH TBEPAOro Tena. ONBITHI, JEMOHCTPUPYIOLIUE
3aBHCHUMOCTh pacTskeHHs (Jepopmanuu) MPYKUHBI OT TPUIIOKEHHON
cwiibl. OTBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHUS
OT Beca TeJa U XapakTepa CONPUKACAIOLINXCS MOBEPXHOCTEN

3.11

@usnueckue SBICHUS B INPUPOAC: NPUMEPHI JABHKECHHUS C Pa3IMYHBIMHU
CKOPOCTAMH B JKMBOM M HEKUBOH INPHUPONE, NEHCTBUE CUIIBI TPEHUS B
IIPUPOAE U TEXHUKE

3.12

TexHn4ecKre yCTpoucTBa: TMHAMOMETP, HOIITUITHUKH

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEHN 11 TA3OB

4.1 | Jasnenue tBEpaoro Tena. CriocoObl YMEHBIICHHSI U YBEITHUCHHS JABJICHHSI

4.2 | daBneHue raza. 3aBUCUMOCTb JaBJICHUS r'a3a OT 00bEMa, TeMIIepaTypbl

43 Ilepenaua naBneHUs] TBEPABIMU TEIaMH, XHUAKOCTIMH U Ta3aMH. 3aKOH
ITackaisi. [THeBMaTnyeckre MallluHbI

44 3aBUCHMOCTb JaBJIEHUS JKUJIKOCTH OT TiyOuHBL. ['mapocratuyeckuit
napagokc. Coobmraroniecs cocyapl. [ apaBiniecKkue MEXaHU3MbI
AtMocdepa 3emin u atMocdepHoe naBieHue. [IpHyrHbBI CyliecTBOBaHUS

4.5 |BozgymHoil o6onouku 3emnu. OnbiT  Toppuyermnu.  3aBHCHMOCTb
arMoC(epHOTO JIaBJICHHUS OT BBICOTHI HAJI YPOBHEM MOPSI

46 N3mepenne armochepHoro masneHus. [lpuGopel 11 m3MepeHUs
arMoC(epHOTO JaBJICHHUS

47 JlelicTBUE )KUIKOCTH U ra3a Ha IOTPYyKEHHOE B HUX TeJ0. BrITankuparomas
(apxuMmenoBa) cuiia. 3aKoH Apxumesa

4.8 [1naBanue Ten. Bo3nyxormiaBanue

4.9 | [IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJe OT 00bEMa MOTrpyKEHHOMN B
KUJIKOCTh  4YacTh  Tena.  OmnpeneneHWe  BBITAJIKUBAIOMIEH — CHIIBL,
NEUCTBYIOLIEH HaA TeJO, NOrpyKEéHHOe B KUAKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIONIEH CHJIbI, JEHUCTBYIOIIEH Ha TeJIO B
JKUJKOCTH, OT Macchl Tena. ONbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOIICH Ha TEJIO B JKUIKOCTH, OT 00bEMa
MOIPYKEHHOW B JKHUJIKOCTh YacTH Tella U OT IUIOTHOCTH JKHUJKOCTH.
KonctpynpoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONIPEICIICHUE
€€ rpy30N0AbEMHOCTH
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410 dusnyeckue SBICHUS B NPUPOJE: BIMSHHE aTMOC(EpPHOro AaBJIEHUS Ha
) JKUBOW OpraHu3M, IJIaBaHUe Pblo
TexHuueckue  yCTpOMCTBAa:  COOOMIAIOIIMECS  COCYIAbl, YCTPOMCTBO
4.11 | BogompoBOAa, THIPABINYECKUN MPECC, MAHOMETP, OapoMeTp, BHICOTOMED,
MOPILIHEBOW HACOC, apEOMETP
PABOTA, MOITHOCTDB, OHEPT U
5.1 | MexaHuyeckast pabota
5.2 | Mexanudeckasi MOITHOCTh
53 [TpocThle MexaHM3MBI: pblvyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
' paBHOBECHS pblyara
5.4 | IlpumeHeHue npaBusa paBHOBECHUS pblyara K OJOKy
55 «3omotoe mpaBwio» MexaHukd. KoaddummeHnT mnome3Horo aeucTBuUs
) MexaHu3MOB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE
5.6 | [loTrennumanpHas YHEPTUM TeJa, MOAHATOrO HaJl 3eMIIEi
5 5.7 | Kunernyeckas sHeprus
53 [lonnas MexaHuYeckass OHEprus. 3aKOH H3MEHEHHUS U COXpaHEHHS
) MEXaHUYECKON IHEPIUH
[TpakTrueckue paboOTHI:
Omnpenenenne paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH Tea IO
5.9 | ropuszoHTanbHON mMOBEpPXHOCTH. MccnenoBanue YyCIOBHM paBHOBECHS
ppiaara. M3mepenne KIIJI nHakinoHHON mmockocTu. HM3ydeHume 3axkonHa
COXPAaHEHUs] MEXAHUYECKOW SHEPTUH
5.10 | dusnueckue sBIEHUS B IPUPOAE: PhIUAry B TEJIE YEIOBEKa
511 TexHUYecKne yCTpPOMCTBA: pbIUar, MOABIKHBIM U HEMOJBMKHBIA OJIOKH,
] HAKJIOHHAS IJI0CKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUNIACC
Ko Kon
3J1eMeH IIpoBepsieMble 31eMEHThI COAePKAHUSA
pasaea
Ta
6 TEITJIOBBIE ABJIEHM A
OCHOBHBIE  TIOJIO)KEHUSA  MOJEKYISIPHO-KMHETUYECKOM TEOPUU  CTPOCHMS
6.1 | BemecTtBa. Macca u pa3Mepsl MosieKya. ONbIThl, TOATBEPHKAAIOIINE OCHOBHBIE
MIOJIOKEHHSI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.0 Mogenu TBEPHOro, JKUAKOTO M Ta3000pa3HOTO COCTOSHHUN  BEIECTBA.
] Kpucramumyeckue u amopdHble Tena
63 OOBbsicHEHUE CBOMCTB Ia30B, KUAKOCTEN U TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI
' MOJIEKYJISIPHOKMHETHYECKOW TEOPUHU
6.4 | CMauuBaHue M KaWJUISIPHBIE SIBJICHUS
6.5 | TenoBoe pacuiMpeHye u ckaTue
6.6 Temneparypa. CBsi3p TeMmmepaTypbl €O CKOPOCTBIO TEIJIOBOIO JIBUYKEHHS
) JaCTHI]
6.7 | Buytpennss oHeprus. CnocoObl HU3MEHEHHMs] BHYTPEHHEH  SHEpruu:
TEIUIoNepeaaya U COBEPIICHUE padOThI
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6.8

Buel Teruionepenayun: TEIONPOBOIHOCTh, KOHBEKIUS, U3JTYUYCHHE

6.9 | KonndecTBo TEIIOTHL. YeiabHas TEMI0EMKOCTh BEIIECTBA
6.10 | TenyooOMeH M TeMJIO0BOE paBHOBECHE. YpaBHEHUE TEIJIOBOrO OasiaHca
6.11 [InaBneHue u OTBEpIEBAHME KPUCTAIUIMYECKUX BEIICCTB. YIENbHAs TEILIOTa
' TLJIABJICHUS
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas temiora
6.12 | mapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KUIEHHUS OT aTMOC(EpPHOTO
JTABJICHUS
6.13 | BraxxHocTtb Bo3yXxa
6.14 | DHeprus TormBa. YieinbHas TEIJI0TAa CTOPAHUs
6.15 [punnunsr pabotsl TemnoBbix aurateneit KIIJ[ TemmoBoro nBuratens.
) TernoBble ABUTATENH M 3aIIATA OKPYKAIOIIEH CPEbl
6.16 | 3akoH coXpaHEHHUs W NPEBPAIICHHS YHEPTUU B TEIJIOBBIX MPOIeccax
[IpakTueckue pabOTHI:
OMnbITHI 10 OOHAPYKEHUIO ACHCTBHS CHUJT MOJICKYIISIPHOTO TIPUTSKCHHSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHON COJIM MJTU caxapa.
OMnBITHI 10 HAOTIONEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX
TeNl.
Ornpenenenue qaBjieHUsl BO3yXa B OasIoHE MINPHUIIA.
OnbIThI, AEMOHCTPUPYIOILIME 3aBUCUMOCTD JaBICHUS BO3yXa OT ero o0béma 1
HarpeBaHus WM OXJIAXKICHUSI.
[IpoBepka runore3bl JUHEHHONW 3aBUCUMOCTH JIMHBI CTOJIOWKA >KUIKOCTU B
6.17 TEPMOMETPUIECCKON TPYOKE OT TeMIIEPATYPHI.
' HabGmionenve u3MeHeHUs BHYTpPEHHEM OSHepruu Tela B pe3ysbrare
TerIonepeaadn u paboThl BHEIIHUX CHUII.
UccnenoBanue sBieHUs TEII000OMEHA NMPU CMELIMBAHUU XOJOJHOU U Tropsyeit
BO/JIBI.
OmnpeneneHre KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM MpHU TEINIOOOMEHE C
HarpeTbiM METAJUTUYECKUM LIMJIUHIPOM.
Omnpenenenue yneabHON TEIUNIOEMKOCTH BELIECTBA.
HccnenoBanue npolecca ncnapeHus.
OmnpeneneHrne OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa.
OrnpesiesieHre yaeJIbHOU TEIJIOTHI TUIABJICHUS JIJIA.
®dusnueckue SBICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKCHUE M KAMILISIPHBIC
6.18 | sBieHUs B mpuUpone, KpUCTAUIbl B npupoae, uznyuenue ColHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa30BaHKE POCHI, TYMaHa, MHEsI, CHera.
TexHuyeckue yCTpOUCTBa: KaMWIISPhl, TPUMEPHI UCTOIb30BaHUS KPUCTAJIJIOB,
6.19 KUJKOCTHBIA TEPMOMETp, IaTUMK TeMIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
) JIOMOB, TUTPOMETPHI, TICUXPOMETP, TapoBasi TypOuHA, JABUTaTellb BHYTPEHHETO
CTOpaHUsl.
DJIEKTPUYECKHWE 1 MAT'HUTHBIE SABJIEHUA
7.1 | Dnextpusanus Ten. /IBa posa 3IEKTPHUECKHUX 3apsA0B
B3aumopeiictBue 3apspkeHHbIX Tenl. 3akoH Kynona (3aBUCUMOCTH  CHIIBI
7.2 | B3aMMOAEUCTBUSA 3apsXKEHHBIX TEJl OT BEIMYMHBI 3aPsIIOB U PACCTOSTHUS MEXKIY
TEJIaMu)
7.3 | Onexrpuueckoe mnojae. Hanpspk€HHOCTh AnekTpuyueckoro nosis. I[lpuHnun
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CYNEPHO3HUIINU NIEKTPUUECKUX MMoJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocutenu snexTpuueckux 3apsiioB. DIEMEHTApHbIM AJIEKTPUYECKUN 3apsil.

74 Crpoenue aroma. [IpOBOIHUKY U OUBIEKTPUKH

7.5 | 3aK0oH cOXpaHEHMsI IEKTPUUYECKOTO 3apsiaa

76 ONEKTpUYECKUH TOK. YCIIOBUS CYLIECTBOBAHUS IEKTPUYECKOTO  TOKA.
VI cTOYHHMKY OCTOSIHHOTO TOKa

779 JlelicTBUSL  3JEKTPUYECKOTO TOKa (TEIJIOBOE, XUMMYECKOE, MAarHUTHOE).
DNEeKTPUYECKUNA TOK B )KUJKOCTSAX M ra3zax

7.8 | Onexrpuueckas nenp. Cuia Toka. DIEKTPUUECKOE HAPSHKEHNE

7.9 | ConpoTuBiieHHE IPOBOJHUKA. YIETIbHOE CONPOTHUBIECHUE BEILIECTBA

7.10 | 3akon Oma jajis ydyacTka 1enu

7.11 | IlocnenoBarenabHOE U NapauIeIbHOE COEIMHEHUE POBOJHUKOB

7.12 | PaboTa 1 MOIIHOCTH IEKTpHUecKoro Toka. 3akoH Jlxoyms — JleHna

713 DNeKTpUYecKue Lenu U TOTPEeOUTEeNN 3JIEKTPUYECKOM HHEpruu B OBITY.
Kopotkoe 3amblkaHue

7.14 | IlocTositHHBIE MAarHUTHl. B3anMoaencTBUE MOCTOSIHHBIX MArHUTOB

715 MaruautHoe mnosie. MarHutHoe nosie 3eMid U €ro 3Hau€Hue Ui JKU3HU Ha
3emie

716 OneiT Opcrtena. MarHuTHoe 1one ANeKTpUueckoro Toka. IIpumenenune
NIEKTPOMArHUTOB B TEXHUKE
JleficTBE MarHUTHOIO IIOJII Ha MPOBOAHHMK C TOKOM. OJEKTPOJBUIaTeib

7.17 | mocTossHHOrO TOKa. lcHonb30BaHUE AIEKTPOABUTATENEH B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE

7.18 OnpiTel @apanes. SBneHue 2MeKTpoMariuTHOW nHAyKuuH. [Ipasuio Jlenna

719 Onekrporeneparop.  CHocoObl — TOMXy4eHHS  DIIEKTPUYECKOH  DHEPruwu.
ONEeKTPOCTAaHIIMK Ha BO30OOHOBIISIEMBIX HCTOUHUKAX SHEPIUU

7.20 | Ilpaktuyeckue pabOTHI:

OnbITel MO  HAOMIONEHWIO  AJIEKTPU3ALMK  Tel  HMHAYKIHEH U IpH
COTIPUKOCHOBEHUH.

HccnenoBanne  neHCTBUS  JJNEKTPUYECKOTO IO HAa IPOBOAHUKM U
JIUADIIEKTPUKH.

CO6opka 1 mpoBepka pabOTHI IEKTPUUECKON HIEMH MOCTOSHHOTO TOKA.
W3mepenue u peryanupoBaHUe CUITBI TOKA.

W3Mmepenue u peryaupoBaHue HaNpsHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, HAYIIETO Yepe3 pe3UucTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OHI)ITBI, JACMOHCTPUPYIOIIUE 3aBUCUMOCTL JJICKTPHUYCCKOTO COIIPOTUBIICHUSA
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIAU IONIEPEYHOr0 CEUEHUS U MaTepHala.
IIpoBepka mpaBuna CIHOXKEHUS HAOpsHDKEHUW TIPU  TOCIEAO0BATEIIbHOM
COEIMHEHUM JIByX pe3ucTopoB. IIpoBepka mpaBuia Uil CUIbl TOKa IIpU
napajieIbHOM COEJIMHEHUU PE3UCTOPOB. Omnpenenenue paboThI
AIEKTPUYECKOTO TOKa, MAYLIETo 4yepe3 pe3uctop. OmnpeneneHue MOIIHOCTH
UIEKTPUYECKOTO  TOKA, BbIAEIsAeMOM Ha  pesucrtope. HMccienoBanue
3aBUCHUMOCTHU CHJIBI TOKA, UAYLIETO YEpE3 JIAMIIOUKY, OT HAIpPsDKEHUS HA HEW.
Onpenenenue KIIJI narpesarens. McciaenoBanne MarHuTHOTO B3aMMOJICHCTBUS
MIOCTOSIHHBIX MarHuToB. V3yyeHHe MarHMTHOTO IOJI NOCTOSHHBIX MAarHuTOB
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npu ux oOBETMHEHUH U pa3zeneHun. VMccnenoBanue qeiCTBUS IIEKTPUIECKOTO
TOKa Ha MarHUTHYIO CTpeJiKy. ONbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI
B3aUMOJICUCTBUA KATYIIKA C TOKOM M MarHuTa OT CUJIbl TOKa M HalpaBJICHUSA
TOKa B KaTylke. M3yyeHne 1eficTBrs MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KoncrpyupoBanue u mzydeHue padbotsl snekrponsuratens. M3amepenue KII
ANEKTPOABUTATENILHON yCTAaHOBKU. OMNBITBI 1O HCCIECIOBAHUIO  SIBICHUS
AJIEKTPOMAarHUTHOM HWHIYKIMU: HWCCIECIOBAaHHE W3MEHEHUW 3HAYCHHS U
HAIPABJICHUS] MHIYKIIMOHHOTO TOKa

duznyeckyue SBICHUS B IpuUpoAc: DJJIICKTPUYUCCKUC ABJICHUSA B aTMocq)epe,

7.21 | 27€KTpUYECTBO )KMBBIX OPraHU3MOB, MAarHUTHOE I0JIe 3eMIIH, Jpel( Momrocos,
pPOJIb MATHUTHOTO TOJIS /AJIs )KM3HH Ha 3emIle, MOJSIPHOE CUSIHUE
TexHuyeckre yCTpPOWCTBA: 3JIEKTPOCKOI, aMIEpPMETp, BOJBTMETpP, PEOCTar,
CUCTUYMK  DJICKTPUUYCCKOM  DHEPrHH, OSJIEKTPOOCBETHUTEIBHBIC  MPUOOPHI,
7.22 | HarpeBarebHbIE ANIEKTPONPUOOPHI (mpumepsr), IEKTPUUECKUE
MPEIOXPAHUTEITH, JJICKTPOMArHUT, JJICKTPOABUTATENb TOCTOSHHOTO TOKa,
TeHEPATOP MOCTOSIHHOTO TOKA
9 KJIACC
o
e JJIEMEHT [IpoBepsiembIe 2IIEMEHTHI COIEPKAHUS
a
a
8 MEXAHWYECKUWE ABJIEHU I
8.1 MexaHnudeckoe ABMkeHue. MarepuanpHas Touka. CrcreMa oTcuéra
8.2 OTHOCHUTEIHFHOCTh MEXaHNYSCKOTO IBIKCHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE JBUYKEHUE
2.4 HepaBHoMepHOe mnpsmonuHeiiHoe aBwxkeHue. CpenHsss ¥ MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE
8.6 CrobOoanoe nagenne. OnbiTel [anunes
2.7 PaBHOMepHOE ABMWXEHHE 1O OKpYKHOCTH. [lepron n wactora oOparmieHwus.
JIuneiinas u yrinoBas CKOpoCTH. LIEHTpOCTpEMUTEIBHOE YCKOPEHHE
8.8 Ilepseiit 3ak0H HbroTOHA
8.9 Bropoii 3akon HbroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [TpuHIMIT Cynepno3uIIMU CUJT
8.12 Cuia ynpyroctu. 3akoH ['yka
313 Cuna TpeHusI: cujia TPEHHS CKOJbKCHUS, CHJIa TPEHUS TTOKOS, TPYTHUE BUIBI
TPEHHUSI
R 14 Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO
mafCHUS
815 JBwxkenne mianer Bokpyr Comnma. IlepBas kocMmudeckas CKOPOCTb.
HeBecomocTh U neperpy3ku
8.16 PaBHOBecHe MaTepraIbHON TOYKH. AOCOITIOTHO TBEPIOE TEJIO
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PaBHOBecue TBEPIOro Tena ¢ 3aKpPEIJIEHHOW OCBIO BpalieHus. MOMEHT

8.17
cwibl. LIeHTp TskecTH

8.18 Nmnynbe tena. MizMenenne nmnynbca. IMnynbe cuiibl

8.19 | 3akoH coxpaHEHHUs UMIYNbca

8.20 | PeakTuBHOE OBMXKECHUE

8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTb

8.22 PaboTa cuit TSHKeCTH, yIpYyrocTH, TpeHusi. CBsi3b SHEPTrUM U paboThI

8.23 [ToTeHuManbpHas SHEPrus Tesa, NOJHITOrO HaJl HOBEPXHOCTHIO 3eMIIH

8.24 | IloreHnuasbHas SHEPrUsl CHKATOW NPY>KUHBI

8.25 | Kunernueckast sHeprus. Teopema 0 KHHETHYECKON YHEPTHU

8.26 | 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPrUH
[IpakTnueckue paboOTHI:
Omnpenenenue cpeaHeld CKOPOCTH CKOJNBXKEHUS Opycka WM JIBHKCHUS
iapyvKa MO HAKJIOHHOHM miockocTu. OmnpeneneHue yCKOpPEHUs Tena Ipu
PaBHOYCKOPEHHOM JIBUKEHHMH 110 HAKIIOHHON IJIOCKOCTH.
WccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HauaJbHON CKOPOCTH.
[IpoBepka rumore3bl: €ciad NpU PaBHOYCKOPEHHOM JBMKEHHU 0e3

8.27 | Ha4aJBHOM CKOPOCTH IYTHM OTHOCATCA KaK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOLIUE POMEXKYTKH BPEMEHU OJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH  CWJIBI TPEHHUSI CKOJIBKEHHUS OT  CHJIBI
HOpMaibHOro  ndapieHus.  Ompenenenue  koddduuueHta  TpeHus
ckonbxkeHus. Omnpenenenue >kECTKOCTH NMpYXUHBL. OnpeneneHue padOThI
CWJIBI TPEHHUsS INPU PABHOMEPHOM JBM)KEHHMH Te€la MO TOPU30HTaJIbHOU
noBepxHocTU. OnpezeneHre padoThl CHUIIbI YIPYTOCTH MPH MOABEME Tpy3a
C MCIOJIb30BAHUEM HEMOABUYKHOI'O M MOJIBUKHOTO OJIOKOB

828 ®dusnyeckue SABICHUS B NPUPOE: NPUIMBBI U OTIUBBI, JBUKECHUE IJIAHET

) ConHeyHOH cHCTeMbl, peaKTUBHOE IBUKEHUE JKUBBIX OPraHU3MOB
829 TexHuueckre ycTpoucTBa: COUAOMETP, NATYUKH IOJOXKEHHSI, PACCTOSHUSA

Y YCKOPEHUS, PAKETBI

MEXAHUWYECKHME KOJIEFAHUA 1 BOJIHBI

KoneGarenpHoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA:

9.1 MIEPUOJ, YACTOTA, AMIUIMTYA

99 MaremaTu4ecKkuii U IPYKUHHBIM MaATHUKU. [IpeBpaleHue sHepruu npu
KOJIe0ATEILHOM ABHIKEHUU

9.3 3aryxaromue konebanus. BeiHyXaeHHbIe KosieOanus. Pe3oHanc
Mexanndeckue BomHBL. CBOWCTBA MeXaHWYeCKUX BOJH. [IpomonbHbIE 1

9.4 MONEepeyHble BOJHBI. J[IMHA BOJHBI M CKOPOCTH €€ pacnpoCTpaHEHHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TeJle, CEHCMHUYECKHUE BOJHBI

9.5 3ByK. ' pOMKOCTB M BbICOTA 3BYyKa. OTpakeHHE 3BYKa

9.6 Nudpa3Byk u ynbTpasByk

9.7 [IpakTudeckue pabOTHI:

Ornpenenenre 4acTOThI M MEpUo/ia KoJIeOaHW MaTeMaTHYeCKOTO MassTHHKA.
Omnpenenenre 4acTOTHI U MepUOAa KOJeOaHHH MPYKMHHOTO MasiTHUKA
HccnenoBanne 3aBUCHMMOCTH TIEpHoAa KOJeOaHUM MOJIBEIICHHOTO K HUTH

59



rpy3a OT JUIMHBI HUTH. VcciiemoBaHue 3aBUCHUMOCTH TEepHoia KojeOaHui
NPYXKUHHOTO MasiTHUKa OT Macchl TIpy3a. [IpoBepka HE3aBHCUMOCTH
nepuosia KojiebaHWW Tpy3a, MOABEIICHHOTO K HHUTH, OT MacChl Tpy3a H
XKECTKOCTHU MPYKUHBL. M3MepeHne yCKopeHwsI CBOOOIHOTO MaIeHUs

9.8

dusnyeckue SBICHUSA B MNPUPOAE: BOCIPUITUE 3BYKOB KUBOTHBIMHU,
3EMJIETPSCEHUE, CECMUYECKUE BOJIHBI, IIYHAMU, X0

9.9

TexHuueckre ycTpOHCTBA: 3XOJIOT, HUCIIOJIb30BAaHUE YNBTpPa3ByKa B OBITY U
TEXHUKE

OJIEKTPOMAT'HUTHOE I1O0JIE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

OJEeKTPOMarHuTHOE  TOJ€. OJIEKTpOMarHuTHble  BoiHbBL.  CBolicTBa

10.1
AJIEKTPOMArHUTHBIX BOJIH
10.2 [1Ixana 1eKTPOMarHuTHBIX BOJIH
103 DnexTpomMaruuTHas npupona cseta. CkopocTh cBeTa. BonHOBbIE cBOCTBa
' CBETa
10 [IpakTuyeckue pabOTHI:
10.4 N3ydeHne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IMOMOULIbI0 MOOHIBHOTO
TenedoHa
105 dusnueckue SBICHUS B MPUPOAC: OMOIOTHYECKOE IEUCTBUE BUIUMOTO,
' yABTPahUOIECTOBOTO U PEHTTEHOBCKOTO M3JIY4EeHUN
10.6 TexHuueckre yCTpONCTBA: HCIOJIb30BAaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIs
] COTOBOM CBSI3U
11 CBETOBBIE SBJIEHU
11.1 JlyueBast Mozenb cBeTa. ICTOUHUKY cBETa
11.2 [IpsimosuHEITHOE pacIpOCTPAHEHHE CBETA
11.3 OTtpaxenue cBeta. [mockoe 3epkasio. 3aK0H OTpaKEHHs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lonmHoe BHyTpeHHee
) OTPAKEHHUE CBETA
11.5 JInnza. Xoz Jiydeii B JIMH3E
11.6 OnTrdeckas cucreMa goroarnmapara, MUKPOCKOTIA M TEIECKOMa
11.7 | I'na3 kak ontuyeckasi cucteMa. ban3opykocTs U JaJIbHO30PKOCTh
11.8 Paznokenne Oemoro cBera B crekTtp. Ombitel HptoroHa. Croxenwue
' CHEKTpaJIbHBIX I[BETOB. Jlyiciepcus cBeTa
[IpakTrueckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH yINIa OTPaKEHHS CBETOBOTO Jiyda OT yIiia
MaJeHHUsL.
N3ydeHne xapakTepUCTUK U300paKSHHsI IPEIMETa B TUIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yIiia
119 | Ta/eHHs Ha TPAHULE «BOSMYX — CTEKIION.,
’ [Tomyuenune n300pa>keHUl ¢ TTOMOIIBI0 COOUPAIOIIEH JIMH3BI.
Omnpenenenne (OKYCHOTO PAaCCTOSHUS M ONTUYECKOM CHIIBI COOMparoIiei
JIMH3BI.
OMBITHI 1O Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.
OnpIThl 1O BOCHPHUSATHIO I[BETA MPEAMETOB NPU UX HAOIIONEHUU Uepes
LIBETOBBIC (DUIIBTPBI
11.10 | ®usnueckue siBieHus B npupoze: 3atmenusi Connua u JlyHbl, 11BeTa Ted,
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OTNTHYECKUE sBIEeHUsA B armocdepe (mBeT Heba, pedpaxius, pamyra,
MHUPaAXK)

Texnanyeckue YCTpOﬁCTBaZ OYKH, ICPHUCKOII, (I)OTOEIHHapaT, OIITHYCCKUC
CBCTOBO/IbI

11.11

12

KBAHTOBBGIE SABJIEHUA

12.1 OmnsiThl Pe3epdopna u mianerapHas Mojienb aroma. Mogaens atoma bopa

12.2 Hcnyckanue u nomiomieHne cBera aroMmoM. KBanTel. JInHeiyaTble CIeKTPhI

12.3 PanuoaktuBHOCTh. Anbda, 6eTa- 1 raMMa-u3IydeHHs!

12.4 Ctpoenne atoMHoro siipa. Hykinonnast Moaenb atToMHoOro sjipa. M30Tomnbl

12.5 PaanoaktuBHbIe npeBpanieHus. [lepuon nonypacnama aToOMHBIX siAED

12.6 | SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MACCOBOTO YHCEI

12.7 DHEPrusi CBA3M aTOMHBIX sjiep. CBsA3b MAacChl U SHEPTUHU

12.8 Peakuuu cunTesa u nenenus siuep. Merounuku saeprun ConHua u 38€31

Snepnas sHepreruka. [lelicTBHe paAMOAKTHBHBIX W3JYYEHHI Ha KUBBIE
OpraHu3Mbl

12.9

[IpakTnueckue paboOTHI:

Habnronenne CriionHbIX U IMHEHYaThIX CIIEKTPOB U3TYUYEHUS.

12.10 | UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUIBI MO TOPMO3HOMY
nytu (1o potorpadusm).

W3mepenne pagnoakTuBHOTO (hoHA

®dusnyeckue SBICHUS B NPUPOJE: €CTECTBEHHBIM pPaJUOAKTUBHBIN (OH,
12.11 | kocMuYeCKHE JIy4H, PaHOaKTUBHOE W3JIYYEHHE NMPUPOIHBIX MUHEPAJIOB,
JICCTBHE PAAMOAKTUBHBIX M3JIY4YEeHUN HA OPraHU3M YeJIOBEKa

1212 TexHu4eckre yCTpOMCTBA: CHEKTPOCKOIN, WHIAWBHAYAJIbHBIA TO3UMETP,
) kamepa BuiibcoHa

IMPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBbHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3SOBAHUA

Kon

nposepsie IIpoBepsieMble TPeGOBaHMA K NPeIMETHBIM pe3yJbTaTaM 0a30BOr0 ypOBHS

MOro

OCBOEHHSI OCHOBHO¥i 00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00IIIET0

TpedoBaH o0pa3oBanus Ha ocHOBe DPI'OC

561

[lonumanue ponu (QU3MKKA B HAyYHOW KapTHHE MHUpa; CPOPMHUPOBAHHOCTH 0a3
MIPEJCTaBICHUA O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTHU SBJIECHUH MPHUPOIBI, O

CCTCCTBCHHBIX HAYK, TCXHUKHU H TeXHOHOFHﬁ, 00 3BOJIFOIIN (bI/ISI/I‘lCCKI/IX 3HaHWUI

MHpa, PA3BUTHE TEXHUKU U TEXHOJIOTUI

OBBIX
poiu
JKCTIEpUMEHTa B (H3HKE, O CcHUcTeMooOpasyromeil pomu (U3MKA B Pa3BUTUH
U UX
pOIM B ILEJIOCTHOW €CTECTBEHHOHAYyYHOM KapTMHE MHUpPA, O BKJIAaJ€ POCCHUICKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

KBAHTOBBIX); YMEHUE pa3INy4aTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOICTB

3HaHUA O BUAAX MaTepuu (BEIIECTBO U IOJIE), O ABMXKEHUHU KaK CIOco0e CyIIeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISPHOW TEOpUU CTPOEHHS BellecTBa, O (uU3MUecKoit
CYLIHOCTU SIBJICHUM TpUpoAbl (MEXaHUYECKUX, TEIUIOBBIX, JJIIEKTPOMAarHUTHBIX U
U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOEe (U3MYECKOE SBJICHHE, YMEHUE
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pacno3HaBaTh MPOSIBICHHWE H3YYEHHBIX (U3MUECKHUX SBICHUH B OKpYXKAlOIIeM MUDE,
BBIJIEJISIS UX CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM TOHSITHUHMHOIO afnrmapara U CHUMBOJIMYCCKOI'O A3bIKa (I)I/ISI/IKI/I u
HCIIOJIb30BAHUC UX JIA PCIICHHA Y‘IG6HI>IX 3aaa4; YMCHHC XapaKTCPHU30BaTb CBOICTBa
TCII, (1)I/I3I/I‘16CKI/IC SIBJICHUA U MPOLECCCHhI, UCIIOJIB3YA q)YH,I[aMeHTaJIBHLIe U SMIIMPUYICCKUC
3aKOHBI

VYMeHHE OMHUChIBaTh HM3YYCHHBIC CBOMCTBA Tel M (U3MUYCCKHE SIBICHHUS, HCIOJIb3YS
(hU3MYECKHIE BETUYNHBI

Brnagenne ocHOBaMHM METOJOB HAyYHOTO TO3HAHHSI C Y4ETOM COONIOACHUS TMPABUI
Oe3omacHOro TpyAa: HabMoACHUE PU3NUECKUX SIBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
060py,7:[OBaHI/15[ 10 MHCTPYKIHUH, OIMMUCBIBATH XOJ OIIbITa W 3allMCbIBATHL €ro pPE3ylbTaThl,
(hopMynHpOBaTh BHIBOIBI,

IMPOBCACHUEC TIIPSAMBIX HW KOCBCHHBIX I/I3M€p€HHI>i (i)I/I3I/I‘-IeCKI/IX BCJIIMYUH: YMCHUC
TUTAHUPOBATh U3MEPEHUS, CAMOCTOSITENILHO COOMPATh IKCIIEPUMEHTANIBHYIO YCTAaHOBKY T10
HHCTPYKIUHU, BBIYHUCIATE 3HAYCHUC BCIIMYMHBI 1 AHAJIM3UPOBATH MMOJTYUCHHBIC PC3YIbTAaThI
¢ Y4ETOM 33JaHHOM MOTPEITHOCTH PE3YIIBTATOB U3MEPEHUI;

MIPOBEJICHUE HECIIOKHBIX IKCIICPUMEHTAIBHBIX UCCIICIOBAHUIA; CAMOCTOSTEIIBHO COOUPATH
OKCIEPUMEHTAJIbHYI0 YCTAHOBKY HM MPOBOAUTH HCCIEAOBAHUE IO HHCTPYKIIHH,
OpeaACTaBIIATL IIOJIYUYCHHBIC 3aBUCUMOCTH (1)I/I3I/I‘I€CKI/IX BCIIMYNH B BHIC Ta6J'II/III u
rpadUKOB, YIUTHIBATh MOTPEIIHOCTH, JIEIATh BHIBOABI IO PE3yIbTaTaM MCCIIETIOBAHM

[lonnmaHue XapaKTepHBIX CBOWCTB (HU3MUECKUX Mojeneil (MarepuaibHas TOUKa,
aOCOMIOTHO TBEpAOE TEJIO0, MOJAEIM CTPOEHMs TIa30B, XHUIKOCTEH M TBEPABIX Tell,
IUTaHETapHasi MOJIENb aTOMa, HYKJIOHHAs MOZENb aTOMHOIO siipa) U YMEHUE NPUMEHSATh
uX Ui 00bsACHEHMsI (PU3NYECKUX IPOLIECCOB

YMeHne oObSICHATh (PU3UUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMid NTPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH, BBIABIATH IPUYUHHO-
CJICICTBCHHBIC CBSI3M M CTPOUTH OOBSICHEHHWE C ONOpPOW Ha W3yYCHHBIE CBOWCTBA
(hU3MYECKHX SBICHUMN, (DU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMenue pemarh pacu€THble 3amadu (Ha 0aze 2 — 3 ypaBHEHWIA), MCTIONB3Ysl 3aKOHBI U
(dbopMysbl, CBS3BIBAIONINE (PU3NYECKHE BEIMUYMHBI, B YAaCTHOCTH, 3alUCHIBaTh KpaTKOe
YCIIOBUE 3aJla4M, BBISABISTH HEIOCTAIONINE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIIBL,
HeoOxouMbIe [T € pellleHus], UCIOIb30BaTh CIPABOUHBIE TaHHBIE, TPOBOJUTH PACUETHI
Y OIEHUBATh PEATMCTUYHOCTH IMOJIYYCHHOTO 3HAYCHUS (U3NYCCKOW BEIIMYUHBI; YMEHUE
OTIPE/IETISITh Pa3MEPHOCTh (PU3NUECKOI BEJIMYMHBI, OTYYSHHON MPU PEIICHUH 3313491

YMeHue XapakTepu3oBaTh NMPUHIMIBI ACHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, U TMPOMBIIINIEHHBIX TEXHOJIOTHYECKHUX MPOIECCOB MO UX OMHMCAHHUIO,
WCTIONB3YS 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HeoOXoAuMmble (PHU3NUECKUE
3aKOHOMEPHOCTH

10

YMeHHne HCIOIb30BaTh 3HAHUS O (MU3WYECKUX SIBICHHAX B TIOBCEIHEBHOW JKWU3HU JUIS
obecriedeHrs 6€30MaCHOCTH MPHU OOpalleHUH ¢ OBITOBEIMU MPUOOPAMH U TEXHUYECKUMU
yCTpPOICTBAMU, COXPAHEHHUS 310POBbS U COOIIOIEHUSI HOPM IKOJIOIMUECKOTO MOBEACHUS B
OKpY’Kalolllel cpesie; MTOHUMaHue HEOOXOIUMOCTH MPUMEHEHHUs JOCTHKCHUU (U3UKH U
TEXHOJIOTUH JUIsl PALIMOHAJIBHOTO PUPOJAONOIb30BaHHUS

11

OnpIT moWMCKa, mNpeoOpa3oBaHMs M MpeACTaBiIeHUs HHPOpManuu  (HU3NIECKOTO
COZIEpXKaHUSI C UCIOJIb30BAaHHEM HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA;
YMEHHUE OLEHHBATh JOCTOBEPHOCTH IMOMYYCHHOH HH(OpPMAIM HAa OCHOBE MMEIOIIUXCS
3HAQHUH M JIOTIOJHHUTENIFHBIX HMCTOYHHKOB, YMEHHME HCIOJIB30BATh MPHU  BBIINOJHEHUH
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y4eOHBIX 33JaHU HAyYHO-TIONYJISIPHYIO JIUTEpaTypy (U3MYECKOTO CONEp KaHuUs,
CIpaBOYHbIE MaTepHalibl, pecypchl ceTH HMHTepHeT; BiajeHue O0a30BBIMH HaBBIKAMH
npeoOpa3oBaHuss HMHPOpPMALMM U3 OJHOW 3HAKOBOM CHCTEMbl B JpPYryl0; YMEHHE
co3JaBaTh COOCTBEHHBIE NMMMCHbMEHHbIE U YCTHbBIE COOOIIEHHsI HA OCHOBE MH(OpMAIK U3

HECKOJIbKNX NCTOYHUKOB

HEPEYEHbB SJIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O
PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 | MEXAHUYECKUE ABJIEHN A
11 Mexanuueckoe nBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTH
’ JIBIKCHUS
12 PaBHOMepHOe u HepaBHOMepHOe JBwkeHue. Cpemusis ckopoctb. Dopmyma s
"~ | BBIYMCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NpSIMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT BPEMEHHU B
Cily4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JIBH>KCHHUS:
1.3 X)) =x, +ut
I'padukn 3aBUCMMOCTH OT BPEMEHHM ISl MPOEKIIMH CKOPOCTH, MPOCKIIUU TEepEMEIICHUS,
MyTH, KOOPJMHATHI TP PABHOMEPHOM NPSIMOIMHENHOM JIBH)KEHUU
3aBUCUMOCTh  KOOPJIMHATBl Te€la OT BPEMEHM B Cllydya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JBUKCHUSI:
EQ
S} =Vo, ¥ I+ * =
DopMyIIBI 1151 MPOEKINH TIEPEMEIICHHS, TPOSKIIUU CKOPOCTH M TIPOCKIIUU YCKOPEHUS TIPH
PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKECHUU:
1.4 .s\_(r):v[,\_-r—a\.-%.
0.\'(";) =Up T, I,
a (f)=canst,
U:].: - L)-_l.: =2a.5,
I'padukn 3aBUCHMOCTH OT BpPEMEHHU ISl MPOCKIUH YCKOPEHHUsS, MPOEKIIUU CKOPOCTH,
MPOCKIMK TEpEeMENICHUsl, KOOPAMHATHI MPU PABHOYCKOPEHHOM  MPSMOJIMHEHMHOM
JIBIKEHUH
CBobOoanoe naaenue. GopmyIbl, ONMUCHIBAIOIINE CBOOOAHOE MaJCHHUE Tela MO BEPTUKAIIN
15 (IBWKEHWE Tena BHHU3 WM BBEPX OTHOCHTENHHO TMOBepxHOCTH 3emin). [paduxu
™ | 3aBHCUMOCTH OT BpEMEHU ISl MPOEKIINN YCKOPEHMSI, MPOEKIIMH CKOPOCTH M KOOPAWHATHI
IpH CBOOOTHOM ITaJICHUU TeJla TI0 BEPTHKAIIN
1.6 | CxopocTh paBHOMEPHOTI'O IBUKEHUS TeJla 0 OKpYKHOCTU. HarpaBienne ckopocTy.

dopmyna A BBIUMCICHHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2R
SN

HeHTpOCTpeMI/ITCHBHOG YCKOpCHHC. HanpaBneHHe HOCHTPOCTPEMUTCIIBHOI'O YCKOPCHUA.

d)opMyna JJI1 BBIYMCJIICHUS YCKOPCHMS .
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1.7

Macca. IInoTHOCTE BeniecTna. d)opMyna I BBIYHMCJIICHUA IIJIOTHOCTH:

i
|

1.8

Cua — BCKTOpHasA (I)I/ISI/I‘ICCKaH peananHa. CloKeHHe CHIT

1.9

SBnenue nnepuu. [lepsaiii 3akoH HbroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUsI TeIa U BEKTOPa CHUJIbI, ICHCTBYIOIIEH HA TEIIO

1.11

B3aumoneiictBue ten. Tpetuit 3akoH HeroToHa:
oy g =T

1.12

TpeHI/Ie IIOKOA U TPECHUC CKOJIbKCHUS. CDopMyna JJI1 BBIYUCIICHUA MOAYIIA CHUJIbI TPCHUSA
CKOJIBXKCHUSA

FIP=H-N

1.13

Hedopmarus tenma. Ynpyrue u Heynpyrue aedopmarnuu. 3akoH ymnpyrou aedopmariu
(3axoH ['yka):

F=k-Al

1.14

BcemupHoe tarotrenue. 3akoH BCEMUPHOTO TATOTEHHS:
F_—0. iy -i};‘:
“mE
Cuna TsoxecTu. YCKOpeHue CBOOOTHOTO TafeHUsI.
dopmyna A BEIUUCICHHS CUJIBI TSDKeCTH BONMU3U noBepxHocTu 3emiu: F = mg.
JIBrxenue manet Bokpyr ComHua. [lepBas kocMuyeckas ckopocts. HeBecomocTs u

NIEPErPY3KH

1.15

Nmmynbe Tena — BekTopHast Gu3ndYecKas BeJTHUHHA.
D=mi

Nmnynee cucremsl Teil. IsMenenne nmnynbsca. UMnynbse Custbl

1.16

3aKoH COXpaHCHUWA UMITYJIbCa IJIA SaMKHYTOfI CUCTEMBI TCII.

P=nyly -+, U, =const
il PeakTHBHOC JBH)XKCHUE

1.17

Mexannueckast padorta. Dopmyrna st BEIYUCICHUS pa0OTHI CHITHI:
A=Fsoosa
MexaHn4eckast MOIITHOCTD:

N==
'

1.18

Kunernueckas u MOTCHLMAJIbHAA DHCPIUs. CDopMyna JUIA BBIYUCJIICHUA KHUHETHYECKOM
JHEPIrUu:
2
Ry
Be="m
Teopema 0 kuHeTH4eckoi 3Hepruu. opmyna /sl BBIYMCICHHS] IOTEHIINAIbHON SHEPTrUu
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TeJa, TIOIHATOTOHA ] 3eMIIEHN:

E,= mgh

Mexanndeckas OHEPIUs:

E=E,+E,
1.19 .
3aKOH COXpaHEHUs1 MeXxaHu4ecKou sHeprun. Gopmyia i 3aKOHa COXPAHEHUS
MEXaHUYECKOU SHEPIUH B OTCYTCTBUE CUJI TPEHHUA: £ = const.
[IpeBpanieHrne MEXaHUYECKON YHEPTUU IPU HAIMYUU CUJIbI TPEHUSI.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUII0» MEXAHUKHU.
Prryar. Moment cunst: M - Fl.
YcnoBue paBHOBECHS pblyara:
[TonBwxHBIN 1 HenOABKHBIN O0J10KU. KITJ] mpocThIX MEXaHU3MOB,
n= Anonzsaan
o TeHHA A
Asarpa
JlaBneHue TBEPAOTO Tea.
dopMyna A BBIYUCICHUS 1aBlIeHUs TBEPJOTO TeNa:
_F
e
1.21 | JTapnenue rasa. Atmocdeproe naBiIeHue.
I'uapocrarnueckoe qaBiaeHUE BHYTPH KUIKOCTH.
dopMyrna AJi BBIYUCICHUS AABICHUS BHYTPU KUIKOCTH:
P=pgh+ P,
1.22 | 3akon Ilackans. ['mapaBnuyeckuii nmpecc
3akoH Apxumena. ®opmyna s ONpeAeeHUs BhITAIKUBAIONICH CUJIbI, IEHCTBYIOIIECH Ha
TEJ0, IOTPYKEHHOE B KUJIKOCTH WM ra3:
1.23 Fap —PEV
YcnoBue nnaBanus tena. [naBanue cyy1oB M BO3yXOIJIABaHHUE
Mexannueckue KojeOaHus. AMIUIMTYIA, MEpUOA W dacTtoTa KosneOanmil. Dopmyrna,
1,04 | CBA3BIBAIONIAs YACTOTY M MEPUOJL KOJIeOaHMIA:
' 1
L3
1.5 MaremaTndeckuii U MPY>KUHHBIA MasTHUKHU. [IpeBparieHue 3Hepruu npu KojedareIbHOM
) IBIKCHUU
1.26 | 3aryxatomue kosebanus. BeinyxaeHHble Konebanus. PezonaHc
Mexannueckue BONHBL. [IposonbHbIe W MONepeuHble BOJNHBL. JlJIMHA BOJHBI U CKOPOCTH
1.27 | pacripocTpaHEHUs BOJIHBIL:
=0T
108 3Byk. I'poMKOCTE M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJHBI Ha IPaHULE JIBYX CpEl.
) WH}pa3ByK U yIbTPa3BYK
1.29 Ipaxmuyeckue pabomoi

N3mepenne cpeaHel TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH MPYKUHBI;
KO3((UIMEHTAa TPEHUS CKOJIBXEHHUsS; paOOThl CHUJIBI TPEHUS, CHJIBI YNPYTOCTH; CpenHei
CKOPOCTH JBHXKEHHsI OpyCKa 10 HAKJIOHHOM IJIOCKOCTH; YCKOPEHHs OpycKa Mpu ABUKEHUU
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10 HAKJIOHHOU IIJIOCKOCTH, YaCTOTHI U II€pUoaa KOJIEOaHMIT MaTeMaTH4eCKOIO MasiTHHUKA,
94acTOTHl U Tepuoja KoleOaHW MPYKMHHOTO MasTHUKA; MOMEHTA CHIIBI, JEHCTBYIOIIETO
Ha pbluar; paboThl CHJIBl YNPYrOCTH HpPU MOABEME Ipy3a C MOMOIIBI0 HEMOJBUKHOIO
6710Ka; pabOTHI CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C MOMOIIIBI0 TOJBUKHOTO OJI0Ka.
UccnenoBanne 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHOW YacTH Tela U
OT TUIOTHOCTH KUJKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHUJIBI OT MacChl TEJA; CUJIbI
TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO AAaBJICHHUSA W OT poJa IOBEPXHOCTH; CHIIBI
yIPYTrOoCTH, BO3HUKAIOIIEH B MPY)KHHE, OT CTENeHH JaedopManuu MPYKHUHBI; YCKOPEHUs
Opycka OT ymIia HakJIOHA HaNpPaBIISIONICH; mMepuojaa (YacToThl) KOJEOAHW HHUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIEprUo/ia KoJeOaHW MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U
JKECTKOCTH MNPY>XWUHBI; HCCICAOBAHUC HC3aBUCHMMOCTH II€pHOoAa KOJIEOAHWIT HUTIHOIO
MasTHHKA OT Macchl rpy3a. [IpoBepka yciioBHsi paBHOBECHS pblUara

Dusuueckue sA61eHus 6 npupode. TPUMEPHl JBUKEHUS C PA3IUYHBIMH CKOPOCTSMHU B
KUBOW M HEXKMBOM MpPHUpOJIE, ACHCTBUE CUIIbI TPEHUS B NPUPOJE M TEXHUKE, NMPWINUBHI U
OTIMBBI, ABW)KEHHE IUIaHET COJIHEYHON CHUCTEMBI, PEAaKTUBHOE JIBW)KCHHE JKUBBIX

1.30 .
OpPTaHU3MOB, PBIYarM B TeJ€ YEIOBEKAa, BIMSHUE aTMOC(EpPHOTrO MABICHHUS Ha KHUBON
OpraHu3M, TIUIaBaHWE pbIO, BOCHPHUITHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSICEHHE,
CEHCMHUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CUUAOMETP, NATYUKU IOJIOKECHHS, PACCTOSIHUS M YCKOPEHHS,
TUHAMOMETp, TOAIIMITHUKA, PAKeThl, pbIYar, MOABMXHBIA ¥ HEMOABMKHBINA OIOKH,

1.31 | HaKJIOHHAs TUIOCKOCTh, TIPOCTBHIE MEXAaHW3Mbl B OBITY, COOOIIAIONMINECS COCYIBI,
YCTPOWCTBO BOJONPOBOJA, THAPABINYECKHIA Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, aPEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIIBTPAa3BYKa B OBITY U TEXHUKE

2 | TETJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOEHHUs BemecTBa. Moaenu

2.1 | TBépmoro, KHIKOTO M Tra3000pa3HOro cOCTOSHUM BemecTBa. Kpucramindeckue u
amopGHbIe Tena

29 JIBr>kenne dactul BemecTBa. CBs3b CKOPOCTH JBWKEHHS YAaCTUI[ C TEMIIEpaTypoOMu.

"~ | bpoyHoBckoe nBmxenue, auddysus

2.3 | CMaunBaHue U KaWJUIIPHBIE SIBJICHUS

2.4 | TensoBoe paclIUpEeHHE U CHKATUE

2.5 | TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u teruionepenada Kak CriocoObl M3MEHEHHs] BHYTpPEHHEH

" | bHepruun
2.7 | Buasl Tensonepenadn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3ITYYCHHE
o HarpeBanue u oxnaxnenue ten. KonruecTBo TemnoTel. YaenbHas TEIIOEMKOCTB:
’ > —=crrel_ > — ¥y )
3aKOH COXPAHEHHUs PHEPIUU B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIIOBOro OajaHca
2.9 —0
O+, +...=
210 Wcnapenue u xoHaeHcamus. VI3MeHeHne BHYTPEHHEW 3HEPTUU B MPOLECCE HCHApEeHUs U
) KoHAeHcarun. Kumenme ®xunkoctu. YuenbpHas TemoTa mapooodpasosanus: L = O/m

2.11 | BraxxHocTs Bo3ayxa
[InaBnenune u kpucraminzauusg. V3MeHeHue BHYTpPEHHEW HSHEPruM IpHU IUIABICHUU U

5 1o | KPHCTALM3ALHH. VYnenpHas TEMI0Ta MJIABICHUS:

5 2

A=
i
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2.13

BHyTpeHHssI sHeprusi cropaHus TOIUIMBA. YieldbHasl TeIIoTa CropaHus TOIUIMBa: g = Q/m

2.14 | Hpunuuns! padotsl TemioBbix asurarenei. KI1/1 rennosoro apurarens
IIpakmuueckue pabomoi
N3mepenne ynenbHOW TEIUIOEMKOCTH METAJUIMYECKOTO LUIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM KOMHATHOW TeMriepaTypbl (UKCHPOBAHHON MacChl, B KOTOPYIO
515 | onymeH HarpeTbli MWIMHAP; KOJIUYECTBA vTeHHOTI:I, OTHAHHOTO HaneTBIMu LUAJTUHIPOM,
MocJjie ONYCKaHWS €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHOW BIIA)KHOCTH
BO3/lyXa; YAEIbHOM TEIUIOTHI IJIaBJICHUs JbAa. VcciienqoBaHue M3MEHEHHs TeMIepaTypbl
BOJIBI TIPHM PA3JIMYHBIX YCIIOBUSX; SIBIICHUS TEIJIOOOMEHA IMPH CMEIIMBAHUU XOJIOIHOW M
ropsiueil BoJbl; MPOIECcca UCTIapEHUs
Qu3zuueckue A61eHUs 8 npupode: TTIOBEPXHOCTHOE HATSHKEHUE M KaNWUISIPHBIC SBJICHHS B
2.16 | mpupone, KpucTayibl B mpupoze, usnydenue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoiicmeéa:  KalWUISIPbl, MPUMEPhl  MCIOJIB30BAHHUS  KPUCTAJLJIOB,
2.17 | )KUIKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBHI, ICUXPOMETP, MapoBasi TYpOUHA, IBUTaTe)Ib BHYTPEHHETO CrOpaHus
3 | QJIEKTPOMATHUTHBIE SABJIEHM S
3.1 | Onexrpusanuys ten. /[Ba Buaa 3NeKTpUUYECKUX 3aps10B
3.2 | B3aumogeiicTBue 3apsKeHHbIX Tenl. 3akoH KynoHa
3.3 | 3aKoH coxpaHEHUsI IEKTPUUYECKOTO 3apsiaa
34 Onexrpuyeckoe mnoje. Hanpsok€HHOCTH anekTpuyeckoro nojst. [IpuHuun cyneprno3uiuu
" | onekTpuyeckux nose (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snekrpuyeckux 3apsiioB. JleHCTBUE AIIEKTPUUECKOTO MOJIsL HA AIIEKTPUUYECKUE
3apsbl. [IpOBOTHUKY U TUAJIICKTPUKH
[TocrostHubI  3nekTpuyeckuii Tok. JleWcTBus anekrpudeckoro Toka. Cuna Toka.
3.6 | Hanpspxenue.
1=q/t,U=A/g
37 DJIEKTPUIECKOE COMMPOTUBIICHHE. YIETBHOE DIIEKTPUUECKOE COTIPOTHUBIICHHE:
R = pl/S
3.8 | 3akon Oma f1st yuactka snekrpudeckoi nenu:/ = U/R
[TocnenoBarenbHOE COCTMHEHUE TTPOBOTHUKOB:
I, =I,; U=U, +U,; R=R +R,
3.9 | [TapannensHOE coeqMHEHNE TPOBOIHUKOB PABHOTO CONTPOTUBIICHUSA:
or :UJ;IZI:+I:;R=%.
CwmeniaHHbIe COSIMHEHMS TPOBOTHUKOB
3.10 | PaboTta u MomHOCTH 1ekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 O=1I R+
312 OnpiT Opcrena. MarHuTHoe 1ojie MPSMOTO MPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
WHIYKITUN
3.13 | MarguTHoOE 10JIe ITOCTOTHHOTO MarHuTa. B3anmoaelicTBHe NOCTOSIHHBIX MAarHUTOB
3.14 | JlelicTBME€ MAarHUTHOTO MOJII HA MPOBOJHUK C TOKOM
3.15 | OnbiTel Dapages. fABieHue 371eKTpoMarHuTHON nHAYKIMH. 1IpaBuno Jlenna
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Ipaxmuyeckue pabomoi
W3Mepenue 2MeKTpUIeCcKoro COMPOTUBICHHS PE3UCTOPA; MOITHOCTH ANEKTPUIECKOTO TOKA;
PabOThI DIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHKE (PE3UCTOPHI,

3.16 | maMrouka), OT HaNpsDKEHUS Ha KOHIIAX TMPOBOJHUKA; 3aBUCHMOCTH COTPOTHUBICHUS OT
JUTMHBI IPOBOJAHUKA, TUTOMIA/INA €T0 MOMEPEYHOr0 CEUEHUS U YASIbHOTO COMTPOTHUBICHUS.
[IpoBepka mpaBwia [ SJIEKTPUYECKOTO HAMNPSKEHUS MpH  MOCIeI0BaTeIbHOM
COCTMHEHHUH MPOBOAHHUKOB; MPaBUIIA JUISI CUIIBI AJIEKTPUYECKOTO TOKA MPH MapauieIbHOM
COEIMHEHHH ITPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Dusuyeckue sA61eHUsA 8 npupode: SIEKTPUUYECKUE SIBICHUS B arMocdepe, IEKTPUUECTBO

3.17 | KUBBIX OpPraHMU3MOB, MarHUTHOE ToJie 3eMJH, apeld MOICOB, polb MAarHUTHOTO MO
JUI AKU3HU Ha 3emiie, NOJSIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTaT, CUETUYUK

318 ANIEKTPUYECKON  DHEPIHH,  DJIEKTPOOCBETUTENBbHBIE  NPUOOPHI,  HArpeBaTelIbHBIC
ANEKTPONIPUOOPHl  (IPUMEPBI),  AIEKTPUUYECKUE  MNPEJOXPAHUTENH,  AJIEKTPOMArHUT,
AIIEKTPOBUTATENH MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 | DnexrpoMarHuTHble BOIHBIL. [llKkana 371€KTpOMarHUTHBIX BOJIH

3.20 | JIyueBas Monenb cBeta. IIpsiMonnHeiHOe pacipocTpaHEHHE CBETA

3.21 | 3akoH oTpaxkeHus cBeTa. [1nockoe 3epkasio

3.22 | IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 | lucnepcus cBeTa

324 Jlunza. Xon nydeit B mua3e. GoKycHOE paccTosiHUE JIMH3BL. ONTHYECKas CHIa JIMH3BL: D =

) 1/F

3.25 | I'na3 kak ontuyeckas cucteMa. OnTu4ecKue mpuoOOopbl
IIpaxmuueckue pabomoi
W3mepenne onTuuecko Cuilbl cOOMparoIel JMH3bL, (POKYCHOTO pacCTOSTHUS coOuparolien
TUH3EI (IO CBOWCTBY paBEHCTBA pa3MEpoOB IpenMeTa M H300pakeHus, KOorja MpeaMer

3.26 | pacrmioynioxeH B IBOMHOM (hOKYyCE), ITOKa3aTelis MPEJIOMIICHHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300paKEHUS, MOMYYEHHOTO C MOMOIMIBIO COOMpAIONICH JTHH3BL;
U3MEHEHHUST (OKYCHOTO PACCTOSHHS JIBYX CJOXKEHHBIX JIMH3; 3aBHUCHMOCTH yIja
MPEIOMIICHHS] CBETOBOTO Jy4a OT YIJla MageHus] Ha TPAHULIE «BO3YX — CTEKIIO»

397 Qusuueckue serenus 6 npupooe: 3armeHuss ConHrna w JIyHBI, 1IBE€Ta TEN, ONTHYECKUE
sBJIeHUs B aTMoc(epe (1BeT Heba, pepakuysi, paayra, MUpax)

3.28 | Texuuueckue ycmpoticmea: 0O4KH, IEPUCKOT, (poToaNmapar, ONTHIECCKHUE CBETOBOJIBI

4 | KBAHTOBBIE SBJIEHUA

4.1 | PamnoaktuBHOCTH. Anb(ha-, 6eTa-, ramma-usnydenus. Peaknun anbda-u 6eTa-pacmana

4.2 | OnbiThl Pezepdopaa no paccesHuto anbda-yactul. [lnanerapuas Mmoaenb atoma

4.3 | CocraB atoMHOTrO0 sifpa. M3oTonsl

4.4 | Ilepuon nonypacnaaa aTOMHBIX SIIEP

4.5 | SlnepHbie peakiiuu. 3aKOHBI COXpaHEHHsI 3apsIOBOTO U MAaCCOBOTO YHCE
Du3zuyeckue a61enus 8 npupooe: eCTECTBEHHBIN PaIu0aKTUBHBIN (OH, KOCMUYECKHE JTy4H,

4.6 | pagMoaKTUBHOE W3NMyYE€HUE MPHUPOTHBIX MHUHEPANOB, JEHUCTBHUE PaJHOAKTUBHBIX
W3JTyYEHUI Ha OpraHu3M YeJoBeKa

47 Texnuueckue ycmpotiicmea: CIEKTPOCKON, HHIWBUYaIbHBIA TO3UMETP, KaMepa BuibcoHa,

sIepHasl SHEPreTUKA
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YUYEBHO-METO/INYECKOE
MPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI AJIS1 YYEHUKA
®dusuka 7 knacce: Yueonuk / A.B.II€preimkun,. —M,: Ipoda, 2017
®wusuka 8 kiacc: YueOnuk / A.B.I1€peimkun,. —M,: Ipoda, 2019
®dusnka 9 kiace: Yueonuk / A.B.II€psimkun,. —M,: Ipoda, 2019

OBECIIEYEHHE

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA
[Tocobue nns yunrteneit. M.: [Ipocsemenne, 2022

®wusuka 7 kiacc: Yueonuk / A.B.I1€peiukun,. —M,: Ipoda, 2017
®dusnka 8 kinacc: Yueonuk / A.B.I1€peimkun,. —M,: Ipoda, 2019
®wusuka 9 kiacc: Yueonuk / A.B.I1€peiukun,. —M,: Ipoda, 2019

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI
HUHTEPHET

https://m.edsoo.ru/7f41a4a6

XKusas ¢usuka: oOyqaromas nporpamma. http:/www.int-edu.ru/soft/fiz.html

Owusuka.ru. http://www.fizika.ru/
dusnka: komeKknus onesIToB. http://experiment.edu.ru/

N PECYPCHI

OBPA3OBATEJIBHOI'O

CETH

®du3uKa: AIEeKTPOHHAs KoJuleKIHs onbIToB. http:/www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypcesl o pusuke http:/www.ivanovoe.ac.ru/phys

JlaGoparopHbie paboTHhI o ¢busnke. BupryanbHbie n1abopaTtopHbIe

pabotsl. http://phdep.ifmo.ru

I'pacdmk KOHTpONIBHBIX paboT husmke 7 Kiace

Tema Jara
I'paghux konmponvHuix pabom puzuke 7 Kiacc
KonTpoabnasipadoraNel noreme «Mexannueckoe ABMKeHHE», «Cunay.«Bec tenay,
«Macca, IIOTHOCTbY
Kontponbnas padora Ne2 noreme «JlaBnenue TBEpABIX TEM , KUAKOCTEN U ra30B»» 14.04.202
6
KontpoabnasapaboraNe3 noreme «Pabota. MOIIHOCTb. DHEPTUs» 19.05.202
6
BIIP
I pagpux rabopamopuvix pabom usuxe 7 kiacc

JlaboparopuasipaboraNel «Onpenenenue mioTHOCTUTBEPAOTOTETIA 7.11.2025
JlaGopaTtopHasi paGora Ne2 «/3yuyeHue 3aBUCUMOCTHU pacTskeHUs (aedopMarim) 18.11.2025
TPY>KUHBI OT NPUJIOKEHHOM CHIIB)
JlabopaTopuasipa6oraNe3 «/3ydeHne 3aBUCUMOCTH CHJTbI TPEHUSI CKOJTBKEHHSI OT CHITBI 19.12.202
JABJICHUS U XapaKTepa TPYLIUXCS Te» 5
JlabopaTopuasipaboraNe4«OnpeieneHneBbITATKUBAIOIIEH CHIIBL,ACHCTBYIONIECH HA 6.03.2026
TEJIO,TIOTPYKEHHOEBKUIKOCTHY
JlabopaTopunasipaboTraNeS« VccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa 10.03.202
MOTPYKEHHOM B JKUJKOCTh YaCTH TEJIa»
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http://phdep.ifmo.ru/
https://m.edsoo.ru/7f41a4a6

6

JlaGopatopHasi paGora Ne6 "KoHcTpynpoBaHue apeoMeTpa Uiu KOHCTpyupoBaHue Joaku u | 17.03.202
OnpeesIeHUE €€ rPy30MoabEMHOCTH " 6
JlaGopaTopHasipadoraNe7«VccnenoBanue ycinoBuiipaBHoBecusippiyaray (0,5 9 21.04.202
6
JlabopaTopuasipa6oraNe8 «3mepenne KIIJ] naxnonnoitmiockoctu (0,5 4 28.04.202
6
I'pacduk KOHTpONIBHBIX paboT (usnke 8 Kiacce
Tema [ara
I pagux xoumponvuvix pabom guzuxe 8 knacc
KonrtpoabnasipadoraNel no teme «Temnosble sBieHus. .M3MeHeHne arperaTHbix
COCTOSIHMM BEILIECTBAY.
KontpoJsbHasi padora Ne2 no teme « NEKTPpUUECKUE 3aps/ibl. 3apsKEHHBIEC Tella U UX
B3aUMOJIEUCTBU. [10CTOSHHBIN 3JIEKTPUYECKUI TOK»
KontpoJsbnasi padora Ne3 no teme « INEKTPUUECKUE U MAaTHUTHBIE SIBICHUS 13.05.2026
BIIP
I'pagpux nabopamopmvix pabom gusuxe 8 kracc
JlaGopaTopHasi padoraNel «VccnenoBanue siBISHUS TEINIOOOMEHA MPU CMEIINBAHUU 15.10.2025
XOJIOJTHOM U rOpsY€il BOJIBI»
JlaboparopHas padora Ne2 «OrmnpezaeneHue yaeiabHOM TEINIOEMKOCTH BELIECTBA» 22.10.2025
JlabopaTopnas padora Ne3"Onpenenenue yieapHON TEIUIOTHI IJIaBJICHUS JIbaa" 12.11.2025
JlabopaTopnas padora Ned«OmnpeneneHrne OTHOCUTEILHOMN BIAKHOCTH BO3TyXa» 24.11.2025
JlabopaTopHas padora NeS "3mepenue u peryaupoBanue cuibl Toka" (0,5 9.02.2026
JlaGopaTopHasi padora Ne6 "M3mepenue u perynupoBanue Hanpsokenus" (0,5 11.02.2026
JlaboparopHasi pa6oraNe7 "3aBHCHMOCTB 3JIEKTPUYECKOTO CONPOTUBIICHUS MPOBOAHUKA 18.02.2026
OT ero JJHMHbI, IJI0IIA/11 NONEePeYHOro ceyeHusi H MaTtepuaJa'
JladoparopHas padora Ne§ "lcciienoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 2.03.2026
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPa U HAIPsKEHUs Ha pesucrope”
JlaGopaTtopnasi paGora Ne9 "[IpoBepka npaBuia ca0XKeHNUs HAIPSDKEHUN NpU 9.03.2026
MIOCJIEJIOBATEILHOM COSAMHEHUHU JBYX PE3UCTOPOB"
JlabopaTopnas padora Nel( "[TpoBepka npaBuiia Jyisi CHIIBI TOKA MPU apaJLIETHHOM 11.03.2026
COEMHEHHUH PE3UCTOPORB"
Jlaboparopuas padora Nell"Onpenenenre paboThl U MOIIHOCTH 3JEKTPUUECKOTO TOKa" 23.03.2026
22.04.2026

JlaGoparopHasi padora Nel2 "M3yueHue neiCTBUSI MarHUTHOTO TOJIST HA TPOBOJIHUK C
TOKOM"

['paduk KOHTPOIBHBIX paboT pusnke 9 kiace
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Tema

[ara

I'pachux konmponvuwvix pabom huzuke 89xnacc

KonTpoabnas padora Nel no teme "Mexannueckoe aBuxenue. Bzanmoneiictsue ten"

KonTpoabnas padora Ne2 o teme "3akoHbl coxpaHeHusl. MexaHudeckue KoueOaHus u
BOJIHBI"

Kontponbnas padoraNe3 no teme "DieKTpoOMarHuTHOE 1ojie. DJIeKTpOMarHUTHbIE BOIHBL. | 5.05.2026
KBanTOBBIC sIBIICHUS"
I'paghux nabopamopnwvix pabom ¢husuxe 9 knacc
JlaGoparopuasi padora Nel "Onpenenenue yCkopeHHs Tela Py PaBHOYCKOPEHHOM 16.09.202
JBYKEHUM IO HAKIIOHHOM MI0CKOCTH" 5
JlaGopatopnasi paGora Ne2 «OnpeneneHue KeCTKOCTH IPYKUHBD) 9.10.2025
JlaGoparopuasi pabora Ne3 "Omnpenenenue kodhHUIMeHTa TPEHUS CKOTBKECHUS" 16.10.202
5
JlaGopaTopHas padora Ned «Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM 2.12.2025
JBUKEHUH TeJIa 110 TOPU30HTAIILHOM MOBEPXHOCTH
JlaGopatopHasi paGora Ne5 «M3ydyeHne 3akoHAa COXPaHEHUSI SHEPTUN 11.12.2025
25.12.202
JlabopaTopHas padora Ne6 «OnpeneneHue 4acToThl U eproja KojaedaHuil mpy>KHHHOTO 5
MasITHUKa
26.12.202
JlabopaTopuas padora Ne7 «IIpoBepka HE3aBUCUMOCTH NEepHO/Ia KoJieOaHUM Tpy3a, 5
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
JlaGopaTopHasi padora Ne8 "MccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMJICHHS] CBETOBOTO 20.02.202
Jy4a OT yIJia MaJieHus Ha rpaHuile "Bo3ayx-crexsio"" 6
JlabopaTopHas padora Ne9 "Onpenenenue GOKyCHOTO PACCTOSTHHS M OTITUYECKON CHITBI 3.03.2026
cobuparomieii JuH3bI1"
JlaGopaTopHas padora Nel0 "OnbIThl IO Pa3okKEHUIO OEJI0r0 CBETa B CIIEKTP U 13.03.202
BOCTIPUSITHIO [IBETA MPEIMETOB TPU MX HAOIIONEHUH Yepe3 IIBETOBbIC (QMIBTPHI" 6

CUCTEMA OLEHKHU JOCTUXEHUA OBYYAIOIIUMUCA

INJIAHUPYEMBIX PE3VJIBTATOB OCBOEHMUS OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O OBILIET'O

OBPA3OBAHMUSA

YUEBHBIA TPEIMET «®PU3AKA»

B cootBercTBUM ¢ TpeOoBaHUSIMH (elepallbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB
o0mero oOpa3oBaHMs OLICHKA Y4YeOHBIX IOCTIDKCHMH NO (M3MKe, KaK U [0 APYrHMM y4eOHBIM

npeamMeTam, peaan3yeT CUCTCMHO- HeHTeHBHOCTHBIfI, ypOBHCBBIﬁ 1 KOMILICKCHBIN nOoAXOIEI.

[Inmanupyemble pe3ynpTaTsl 0 PU3NKE MOKHO OOBEAMHHUTH B HECKOJIBKO TPYIIIL:

1)00606H1/l€ NOHAMUUHO20 annapama (I/ICHOJ'IL30BEIHI/IC HOHHTHﬁ, paciio3HaBaHUE
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SIBIICHUH, ONMCAaHUE SBICHUN TPU MOMOIIM (PU3UYSCKUX BEITHYUH, UCIIONB30BAHUE 3aKOHOB IS
XapaKTePUCTUKH MIPOIIECCOB, paboTa C MOACIISIMH);

2) gpopmuposanue memodonozuueckux ymenuti (OCBOEHUE METOIOB HAYYHOTO TO3HAHHS,
MPOBEJICHUE ONBITOB TI0 HAOMIONCHUIO (PU3UUECKUX SIBICHUH, POBEJCHUE MPSIMBIX U KOCBEHHBIX
U3MEpPEHNH, HCCICAOBAaHUNA 3aBHCUMOCTEH (U3MUYECKUX BEIMYHH, COONIONEHHE IMPaBHI
Oe3omacHoro Tpyaa mnpu padbote ¢ 1adopaTopHbIM 000pYIOBaHUEM);

3) pewenue xauecmsennvix u pacuemuvix 3adau (oGBACHEHWE SBICHHUH W TIPOIECCOB,
IPUMEHEHHE TEOPETHUECKOTO MaTepuaa Iyl pelleHus 3a1a4);

4) NOHUMAHUE NPUKAAOHO20 3HAYEHUS NOJYYEeHHbIX 3HaHuU (YMEHUs IPUBOAUTH IPUMEPHI
MPAKTUYECKOTO HCIONB30BaHMA (DPM3MYECKUX 3HAHWK B TOBCEIHEBHOM JKH3HU, XapaKTepH30BaTh
NPUHIUIBl JEHCTBUA W3YYEHHBIX NPUOOPOB, TEXHUYECKHUX YCTPOMCTB M TEXHOJIOTUYECKUX
MIPOLIECCOB, PACIO3HABATH (PU3MUYECKHUE SBICHUS B OKPYXAIOLIEH KHU3HN);

5) yMeHue pabomamv ¢ uHopmayuen  Qusuyeckococooeprcanusi  (KPUTHUCCKU
aHAJIM3UPOBaTh HMH(DOPMAIIUIO, TONYYaeMyK) M3 pa3HbIX HCTOYHUKOB, (OPMYIHPOBATH U
apryMEHTHPOBATh COOCTBEHHYIO MO3HUITUIO).

VYuuTeno Ha ocHOBaHHMU TpeaiokeHHOro B OPII mepevHs nmpeaMETHBIX Pe3y/bTaToB HEOOXOIUMO
chOopMUPOBaTh TEMATHUYCCKUE IIAHUPYEMbIC PE3YABTAThl IS KKJIOH TeMbl M BHYTPH KaXKIOTO
pe3ynbrara COCTaBUTh MEPEUCHb YMEHUH, (HOPMUPOBAHHE KOTOPBIX B COBOKYITHOCTH OOECIICUMBACT
JIOCTIXKCHHUE TUIAHUPYEMOTO Pe3ylbTara W CIYXKHT OCHOBOHM JUIsi MOA0Opa 3aJaHHii OIIEHOYHBIX
TIPOIIEYD.

Bujbl BHYTPHIIKOJIBLHOTO OLeHUBAHUS

Ha Bcex ypoBHsx oO1iero o6pa3oBaHus BbIIEISIOT BE OOJIBIINE TPYIIbI OLIEHUBAHUS: BHYTPCHHEE
(BHYTPHILKOJIBHOE) OLICHUBAHKE U BHEIIIHEE OLIEHNBAHUE (TOCYAapCTBEHHAsI UTOTOBasl aTTecTalys,
BCEPOCCHUHCKHE MPOBEPOUHBIE pAOOTHI, MOHUTOPUHIOBBIE CCIEOBaHUs (elepatbHOrO,
PETHOHANBHOTO YPOBHEH).

BHyTpHIIKOIBHOE OLICHUBaHUE MpPEeAHA3HA4YaeTcsl AJIsl OpraHu3aluy Ipouecca oOyueHHs B Kiacce
10 y4eOHBIM MPEeMETaM U PETYIIHPYETCs JIOKAIbHBIMH aKTaMU 00pa30BaTeIbHON OpraHU3aIig.

K BHgaM BHYTPHIIKOJIEHOTO OLEHMBAHHS MPEAMETHBIX PE3YJAbTATOB OCBOCHHUSI 00pa30BaTEIbHBIX
HOpOrpaMM OTHOCSTCS:

— CTapToBas NMAarHOCTHKA, HAIIPABIICHHAS HA OICHKY OOITEH TOTOBHOCTH O0YJaroIerocs
K 00y4YCHHIO Ha JAaHHOM YPOBHE 00pa30BaHUs;

— TeKyllee OIICHUBaHKE, OTpakarollee HHANBUIYaIbHOE POABIKECHNE 00YyJaroIIerocs B
OCBOCHHH TPOTPaMMEBI yUeOHOTO TpeIMeTa;

— TEMaTHYeCKoe OLICHWBAaHME, HANpaBICHHOEC Ha BBISABJICHHE W OLECHKY IOCTH)KECHHS
00pa3oBaTeNbHBIX PE3YIbTaTOB, CBSI3AHHBIX C HW3YyYEHHEM OTICNBHBIX TEM 00pa3oBaTeNbHON
MPOrPaMMBI;

— MPOMEKYTOYHOE OIICHUBAHUE TI0 UTOTAM M3YYEHHsI KPYITHBIX OJIOKOB 00pa3oBaTeIbHOM
NpOTpaMMBbl, BKITIOUAIOIIEH HECKOJNILKO TeM, WM M0 (OPMHUPOBAHUIO KOMILIEKCHOTO OJIOKa
y4eOHBIX JeHCTBUI;

— HWTOTOBOE OLCHHWBAaHHE PE3yIbTaTOB OCBOCHHS O0pa30BaTeNIbHOM NpPOrpaMMbl 3a
y4eOHBIN TOA.
OpnHa 13 CyIIeCTBEHHBIX 3a/1a4 TEKYILETO U TEMaTH4eCKOro KOHTPOJISL — HOATOTOBKA 00y4atoLIuxcs K
MIPOMEXYTOUYHON W UTOTOBOM OIICHKE (32 YETBEPTh, MOIYTOANE, B KOHIIC yueOHOTO T0/a). B maHHBIX
PEKOMECHAANUAX PE€YbU €T O TCKYIIEM OLICHUBAHHWU.
Tekyliee oueHNBaHue

Tekymiast olieHKa BKIIOYAET MEPHOIUYECKUE MPOLEAYPHl OLIEHKH MHIAWBHUIYAJILHOTO MPOABHKECHUS
o0ydaromierocsi B OCBOGHUH MporpaMMbl ydeOHoro mpeamera «Pwusuka». PesynbraThl Tekymiei
OILICHKH SIBJISIIOTCS OCHOBOM JIUISl MHIUBUAYyaIM3alUK Y4eOHOro mporecca. TeKyIias OIleHKa MOXET
OBITH (hOpMUPYIOIIEH, TTOANEPKUBAIOIIEH W HAMPABIISIONMEH yCHITHS 00y4JaronIerocs, BKIF0Yaroen
€r0 B CaMOCTOSTENbHYIO OLEHOYHYIO [IESITEIbHOCTh W JUArHOCTHUYECKOH, CIOCOOCTBYHOIIEH
BBIBJICHUIO M OCO3HAaHHIO YUUTENEM M OOYHYaIOMIMMCS CYLIECTBYIOIIMX NpoOIeM B OOy4YECHHHU.
Tekymiee oneHNBaHUE MOXKET MPOBOJUTHCS Ha KAKJOM YPOKE U BBISBIISITH JOCTHKCHHUS OTAEIBHBIX
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00ydaromumxcs B MpoLecce N3ydeHus: yaeOHOTo Marepuana.

B Texymielt onieHKe NCIONMB3YIOTCS pa3nuyHble (POPMBI 1 METO/BI MPOBEPKHU (yCTHBIE U MUCHMEHHBIE
OMpOCHl Ha YpOKaxX, KPaTKOBPEMEHHBIE CaMOCTOSTEIbHBIE paboThl, JomamHue paloThl,
HWHAMBUAYaJIbHBIE U TPYIIIOBBIE IPOCKTHBIE U UCCIIEA0BATEIbCKUE PA0OTHI, CAMO-U B3aUMO OLICHKA,
pediexcusi, OLICHOYHbIE JUCTHL U IPYTUE) C YIeTOM 0coOeHHOCTEeH yueOHoro mpeamera «Dusnka» u
METOJUKH MPENOAaBaHus, PEAIM3YEMON YUUTEIIEM.

g ycTaHOBNEHHSI YpPOBHS OCBOEHHS OOYyYalOUIUMHCS KaXIO0M TeMbl Kypca MPOBOIUTCS
TEeMaTH4YeCKasi JUarHOCTHKA (OLICHKa).

HuarHoctuka — crnoco0® MoMydeHHs] HW3MepsSeMBIX ToKaszareneld oOydeHHs, 00ecreunBaroNiX
O0OBEKTHBHOE u BCECTOPOHHEE W3yueHUE YCIIOBUI u pE3yNBTaToB
y4eOHOronpoIiecca,crocoOnPOsICHEHUABCEXU3MEHEHU I, KOTOPHICTIPOUCXOISITB MMO3HABATEIIHHOM
mporiecce.

OueHMBaHHMEYCTHOIOONPOCa
B ®PII no yueOHOMY Tpeamery «DPu3nka» NMEpednciIeHbl BCe MPEAMETHBIE PE3YJIbTaThl, KOTOPhIE
JIOJDKHBI OBITH OCBOGHBI M KOTOPBIC BBIHOCSTCS HAa TEMAaTWYECKUH M WUTOTOBBIA KOHTPOJb, B TOM
YHUCJIE U HA TOCYIAPCTBEHHYIO UTOTOBYIO aTTECTALIMIO.
Hcnonp3oBanne HayYHBIX MOHITHNA, W3YYCHHBIX (U3NYECKUX BEIWYMH W 3aKOHOB OIICHHBAETCS B
MIPOIIECCE OMUCAHUSI M XapaKTEPUCTUKU CBOWCTB TeN M (PU3MUSCKUX sIBJICHUH. B pamkax Tekyiei
NPOBEPKH LIeIeco00pa3Ho AJIsl BceX BHOBb BBOAMMBIX (POpMyYI M 3aKOHOB 00paliaTh BHUMaHUE Ha:
— TIOHWMaHWe (UIUIECKOTO CMBICIIa HWCIIONB3YeMbIX BEIUYMH, WX OOO3HAYCHUS W
eMHUIBI QU3NYCCKUX BEIIHYUH;
— TIOHUMaHWE CIIOBECHOW ()OPMYIMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAKEHHOW
opmymoii;
— 3HaHWE MAaTeMaTHYeCKOTO BBIPAKEHHUS 3aKoHa, (OPMYN, CBS3BIBAIOIINX JAHHYIO
(hM3UYEeCKyI0 BETUYMHY C APYTUMH BEITHYNHAMU,
— YMEHHE CTPOUTH TpadKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NUIecKux BeWIuH. B pamkax
YCTHOTO ONpOCa B IMPAKTHKE yYUTENs (U3UKUA MIHPOKO MPUMEHSIOTCS «KAPTOUKH» (PUIUIECKOM
BEJIMYUHBI, (DU3MUSCKOro 3aKoHa, (PU3MYECKOro Ipubopa WM YCTPOWCTBA M T.J., KOTOPBIC

ABJISIIOTCS 11 OOy4aloIIerocss CBOEro poAa MHCTPYKUUEH (TIaHOM) AJisl MOCTPOEHMS IIOJHOTO
OTBeTa.

Ipumepol kpumepues oyeHU8aHUsA YCMHbIX ONPOCO8

3aganne

Kpl/lTepI/IHIIJIHOIIeHHBaHHHHOJIHOTbIOTBeTa

Onwucarp 110 wiaHy GU3HIECKYIO
BEJIMUUHY

1) Kakoe CBOWCTBO TeJ WM SIBJICHUI XapaKTepU3yeT JaHHast BEJTHYHHA?
2) Onpenenenrie pU3MIECKOM BETHMINHEL.

3) ®opmyria cBA3M JAHHON BETHMUYKMHBI (TpaQUKH 3aBUCHMOCTEN ).

4) EnuHUIBI BETMYUHBI B MEXKTYHAPOIHON CHCTEME €IUHHUII.

5) ITIpuGop/ criocoObl K3MEPEHUS BETHYMHBI

Onwcarp 1o TaHy GU3NYeCKUA
3aKOH

1) CnoBecHasihpopmMyanpoBKa 3aKkoHa.

2)MaremaTH4ecKoe BbIpQKEHHE 3aKOHA.

3)Ha3Banue u eIMHUIBI H3MEPEHHUSI BCEX BEJIMYNH, BXOSIIINX B 3aKOH.
4) OnbITHI, TOATBEPIKAAIOIINE CIPABEAINBOCTD 3aKOHA.

5) [Ipumepb! MPUMEHEHHS 3aKOHA Ha TIPAKTHUKE.
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6) YcroBus (TpaHHMIlbl) TPUMEHUMOCTH 3aKOHA

Ornucars 110 11aHy GU3NICCKHi 1) Lenb ombiTa.
(MCTOPUYECKHIT) OTBIT
2) Cxema ombIta.

3) YcroBus, IpH KOTOPBIX OCYIIECTBIISIETCS OITBIT.

4) Xon ombita.

5) Pesyinbrar onbita (€ro HHTEPIIpETaLIHs)

Ornucars 1o T1aHy QU3NICCKUA 1) Hasnauenue ycrpoiicTsa.
pubop/ yCTpOHCTBO
2) Cxema ycTpoiiCTBa.

3) IpuHiun qeiCTBHS YCTPOMCTBA.

4)TIpaBuia nOJIb30BaHKs YCTPOUCTBOM U €T0 MPUMEHEHHE

KpI/ITepI/IeM OIICHKHU U NIEPEBOJia B OTMETKY YCTHOT'O OTBETA MOXCT CIIYKUTh HAJIMIUC U
MMPpaBUJIIBHOCTL 3TUX 3JICMCHTOB, 0003HAYEHHBIX B IIJIAHE.

OTtMmeTKa «5» BBICTABIIICTCS 3a BEPHOC NPEACTABIICHNE BCEX JICMCHTOB, BXOIAIIMNX B IIJIaH OTBETA.
OTMeTKa «4» BBICTABJIACTCsA, COOTBETCTBECHHO, ITPU HAJIMYMKN HETOYHOCTH B OJHOM U3 DJICMCHTOB
OTBCTA WK IPHU OTCYTCTBUH OAHOI'O U3 DJICMCHTOB.

Hwxnsist rpanuiia 0oTMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO HPEACTABICHO HE
MeHee 60% 3IIeMEHTOB OT TIOJTHOTO OTBETA.

OTmeTKa «2» BBICTABISETCS, €CIH OOYYAIOIIMICS HE PACKPHIBAET OCHOBHOE COJIEp)KAHUE
Marepuana (rpenacranieHo MeHee 60 % 3eMEeHTOB OT MOJIHOTO OTBETA).

AHaJIOTHYHBIE KPUTEPUH MOXHO HCIIOJIB30BaTh AJISl OLCHHUBAHMS KPATKOBPEMEHHBIX KOHKPETHBIX
MTMCbMEHHBIX 33JaHUH MIPY OpraHU3aluy PaboThl C MAaTEpPHUAIOM ydeOHHKA.

OuennBaHue NUCHMEHHOTO ONPOCa

Ha 0a3e ocBoeHHBIX 3HaHWH (BeMMYHMH, (OPMYJ, B3aKOHOB) LENECOOOpa3sHO MPEISIOKHUT
NHUCbMEHHbIe 3aJaHUsl ¢ KPATKHM OTBETOM HAa ONHCAHHEe U XapaKTEePUCTHUKY CBOWCTB TeJa U
duznueckux sijeHuii. Takwx 3amaHuii 0a30BOTO W TIOBHIIIEHHOTO YPOBHEH CIOKHOCTH B
HMEIOIIEMCS apceHae TUAaKTHUECKUX CPEICTB JOCTaTOYHO MHOTO (33aHUsl C KPaTKUM OTBETOM B
BUie UMbl WM YUCIIA, HA MHOXXECTBEHHBIH BBIOOD, HA COOTBETCTBUE DIIEMEHTOB JBYX MHOXKECTB,
Ha 3aloJHEHHe TpoITyckoB). Hambonee pacnpocTpaHeHHBIME SIBISIOTCS 3aJlaHHsI HAa BBIYHMCIICHUE
BEJIMYMHBl B PA3JIMYHBIX CHTYAIHAX, KOTOPBIE IPOBEPSIFOT yYMEHHS HCIONB30BaTh Pa3MYHbIC
(hOpMYIBI ¥ 3aKOHBI B CTAHAAPTHBIX YYEOHBIX CUTYaLUSIX.

B kauecTBe cremyromlero Imara y4YMTeNl0 HEoOXOAMMO MNOomoOpaTh 3aJaHMs, MOCTPOCHHBIE Ha
KOHTEKCTE JKU3HEHHOW CUTYyallu. PekoMeHayeTcst MCIoNb30BaTh KOHTEKCTHBIE 3a/1aHusI 110 padoTe ¢
rpaduKoM, TaONMUIEH WM CXEMOH, KOTOpble TapajuleIbHO C MPEIMETHBIMH YMEHUSIMH
npennoaraoT GOpMHpPOBAHNE W OLIEHKY YHUBEpCaIbHBIX yueOHBIX nedicTBuil (Y Y/]) mo padore c
uHpOpMaIel: YTeHle ¥ OHUMaHue HHQOpMaLuy (HalpuMep, HaXOXKICHUE 3HAUCHUN BEJIMYMH IO
rpaduKy), TOHUMaHHE W HHTepHpeTauuss HHGoOpMauuK (HAapUMep, COOTHECEHHE YYacTKOB
rpaduKoB C (U3MUSCKUMH TPOLECCAMH, KOTOPBIE OHH OTPa)KaroT, ONpelelieHHE XapakTepa
M3MCHEHMs BEJIMYHMH HA OTACIBHBIX YIacTKaxX rpaduka, mpeodpa3oBanue HHGOPMAITHN U3 TaOIHIIBI
B TpaduK U T. I.) U IpUMeHeHne Tpaduueckoil nHPOpMaUy B M3MEHEHHOW WIIM HOBOM CHUTYaIlHH.
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st onleHMBaHUS YMCHUU BBINOJNHATH 3aJaHUSl HA OMNHMCAHHE U XapaKTEPUCTUKY CBOWCTB Tel U
(m3nyecknx SIBIEHUH 1eIecoo0pa3HO MPOBOAUTH KPAaTKOBPEMEHHBIE IPOBEPOYHBIE TECTOBBIE
paboThI, comepikaliue 0a30BOTO0 U IOBBINICHHOTO YPOBHEH CIOKHOCTH. KojauuecTBo 3alaHHil B
paboTe 3aBUCUT OT TUIA BKIOYCHHBIX 33JJaHUI ¥ OT BPEMEHH, OTBOAMMOMY Ha BBITIOJTHEHUE TECTA.
Hanpumep, nis pabotel Ha 15 MUHYT 3T0 MOTYT OBITE 3—4 3amaHus 0a30BOTO YPOBHSI CIOKHOCTH C
KpaTKuM OTBETOM B BHJC 4YHUCIa WM Ha COOTBECTCTBUC U 2 3aJaHus TOBBIIICHHOT'O YPOBHA
CIIO)KHOCTH Ha MHO)KE€CTBEHHBIH BBIOOP.

[IpumepHas mkajma TmepeBoja Oamia B OTMETKY (pa3pabarbiBaeTcs B 00pa30BaTEIbHON
OpTaHU3aINHN):

HuwxHuit nopor oTMeTKu«S» COOTBETCTBYET [omyuennro ve meHee 80 %

OT MaKCUMaJIbHOBO3MOXKHOT'O 0aJiia;

Hwkuuii opor oTMeTKH «4» COOTBETCTBYET ITomyuenuto He MeHee 60 %
OT MakCUMaJIbHOBO3MO)KHOTO 0Oaia;

HIKHHAW TTOPOT IIKOJIEHOW OTMETKH «3» ompezenseTcs 0ajuioM, COOTBETCTBYIOIINM BEITIONHEHUIO
3aJlaHui 0a30BOTO YPOBHS CIIOKHOCTH HE MEeHee ueM Ha 60%;

0TMeTKa «2» COOTBETCTBYET BBIIOJIHEHHIO MeHee yeM 60% 3amaHuii 6a30BOr0 YpPOBHS CIIOKHOCTH.
OpHrM W3 BaXHEHUIIMX pe3yNnbTaroB oOydeHHMs (HU3WKE SABISETCS pelleHHe KadyeCTBEHHBIX H
PacyYeTHBIX 32/1a4.

Penrennst kauecTBEHHBIX 33124 MPEICTABISIIOT COOON PACCYKICHUS, COCTOSIIIE U3 Psijia CBI3aHHBIX
IpYyT C JAPYroM MPHUYUHHO-CIEACTBEHHBIMU CBSI3SIMH YTBEP)KIIEHUHA, KOTOPBIE MOJIKPETIISIOTCS
CCBITKAaMH Ha CBOMCTBA SIBJICHUHU, (POPMYIIBI M 3aKOHBI. PellieHne pacdeTHBIX 3a/1ad — TaKKe 3amvch
JIOTHYECKH CBSI3aHHBIX YTBEP)KICHUH, HO NPEACTABICHHBIX B BUAE (OPMYI, MaTeMaTHYECKHX
npeoOpa3oBaHUl U BHIYHCIICHHIA.

Kputepun oneHuBaHUS KauecmeeHHbiX 3aad NOJKHBI 0a3MPOBATHCS Ha BBINEICHUW CIIEAYIOIINX
JJIEMEHTOB PEUICHUS:

1) 000CHOBaHHUE OTBETA, COCTOSIIEE U3 HECKOJIBKUXJI OTHYECKHX I11aroB C YKa3aHUEM Ha
CBOMCTBA SIBIICHUIA, (JOPMYIIBI MIIM 3aKOHBI, KOTOPBIE MTOATBEPKAAIOT BEICKA3aHHOE YTBEPKICHHE;

2) yKa3aHWe Ha CBOMCTBA SBICHUHN, ((OPMYITBI MIIM 3aKOHBI, KOTOPBIC OATBEPKAAIOT
BBICKa3aHHOE YTBEPKICHHUE;

3) oTBeT Ha MOCTABIEHHBII B 3a/1a4e BOMPOC.

ITockonbKy TONTHOE OOBSICHEHUE TPEIoJiaracT IMOCTPOCHHE HE MEHEe 2—3 JIOTHYECKHUX IIaroB C
Ommopoil Ha He MeHee 2—3 W3yYCHHBIX CBOWCTBA (YM3MYCCKUX SBICHUH, (QU3NYCCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH, TO MPY OIEHUBAHUU IIEJIECOO0PA3HO BHIIENIATH B PEIICHUU KaueCTBEHHBIX 3a/1a4
MOJTHOCTRIO BEPHOE PEIICHHE, KOTOPOE COACPIKUT BCE HEOOXOAMMBIC 3JIEMEHTHI, U YaCTUIHO BEPHOE
pelieHne, KOTOpOe OIICHUBACTCS IO TMPHUHIMIYY BHUUTAHUSIO amioB 3a OTCYTCTBYIOIIHE
HEOOXOMMBIE AJIEMEHTHI MOTHOTO 000CHOBaHUs. [IpH OleHMBaHUN pelIeHHs] Ka9YeCTBEHHBIX 3a1a4
PEKOMEHTyeTCsl UCTIONB30BaTh 0000IIEHHBIE KPUTEPHH OIIeHNBaHuUs Takux 3ananuii B KUMOI'D (Ha
ypoBHE O0cHOBHOTO obmierooopazosanus) 1 KUMEI'D (na ypoBHe cpemHero odIero oopasoBaHusi)
1o (U3MKe.

Kpurepun oneHnBaHUs pacuemusix 3a1a4 OCHOBBIBAIOTCS Ha OOMICTIPHHATOM B METOIUKE O0YIEHUS
(hM3HMKe TUTaHe PEIIeHUS PaCUeTHBIX 3aJ1ad, KOTOPHIH BKITIOYAET CICHTYIONTHE dJIEMEHTHI:

1) pa6ora c ycnosnem 3amaun: 3amuch «JIaHo», BKITIOYAs JaHHbIE H3 YCTOBHS 3a/1a9H U
CIPaBOYHBIC BEIMYMHBI, HEOOXOUMBIE JIJIsl PEIICHUS 3a/1a4H;

2) o6ocHOBaHME HU3MIECKOH MOJIEIH: TPE/ICTABICHHE PHCYHKA, ECITH 9TO HEOOXOTIMO
JJI IIOHUMaHUs (I)I/I3I/I'-ICCKOI71 CUTyallu, YKa3aHUC Ha TO, KaKHUEC ABJICHUA WX IIPOLCCChI
paccMarpHBaroTCs, KaKue 3aKOHOMEPHOCTH MOXKHO MCITONb30BATh IS PEIICHHS 33]]a9H U YeM
MOXKHO TIpeHeOpedh, YTOOBI CUTYAITHs OTBEYasia BEIOPAHHOH MOIEIIH;

3) 3amKch BCEX HEOOXOAUMBIX IJIsl pEIICHHS 3a1a4n3 aKOHOB U (popMyIT;
4) NPOBEJICHNE MaTeMaTHYeCKUX MPeoOpa3oBaHnil U PacueToB, MOTyYEHUE OTBETA;

5) MpOBEpKa OTBETa OIHUM U3 BBIOPAHHBIX CIIOCOOOB (HANPHUMEP, C YYETOM MPOBEPKU
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€IMHHII U3MEPEHNUS BETUUMH).
Penrennie pacueTHoOl 3amauM OIEHWBAETCs 0 MHUCBMEHHOMY OTBeTy. Kak mpaBmiio, BCE IYHKTHI,
KpoMe OOOCHOBaHHMS MOJENH, BXONAT B IMHCBMEHHOE pEIIeHHEe W 00s3aTelbHO TpeOyroTcs OT
o0ydJaromuxcsi MpU peIieHHH JIOOBIX 3aad. A aHaiuM3 YCJIOBHA 3aJayd, BBIOOp MOIENU U
HEOOXOIMMBIX YpPaBHEHHH OOBIYHO MPOrOBapHBAETCSl TOJIBKO YCTHO. IIpu 3TOM mpu mOBTOpEeHUH
OJHOTWITHBIX 3aJa4 €ro MHOTOKPaTHO HE O3BYYHMBAIOT, W y OOyYarolIMXcs HE BBIpabaThIBAETCS
yYMEHHUE MPOBOAUTH IMOJHBIM aHalu3 (HU3MYECKHX MPOLECCOB M OOOCHOBBIBATH BHIOOP 3aKOHOB U
¢opmyn. Ilostomy ans TeKyLIero OLEHMBAHHUS LENECOO0Opa3HO M STOT IYHKT BKJIIOYAaTh B
IIMCbMEHHBII OTBET XOTs Obl B BU/I€ HEOOIBLINX KOMMEHTAPHEB.
[lpu oueHMBaHMM NMHCBMEHHBIX PEIICHUH PACUETHBIX 3a]ad PEKOMEHAYETCS 10 BO3MOXKHOCTH Ha
BCEX ATalax MCIOIb30BaTh 0000IIEHHbIE KPUTEPUH OLeHMBaHHA Takux 3aaaHuii B KUMOI'D (na
ypoBHE 0CHOBHOTO obmeroodpasosanus) u KM EI'D (ma ypoBHE cpemaHero o0Imero oopa3oBaHms)
no ¢usuke. Crnexyer oOpaTuTh BHUMaHHE, YTO cOrIacHO 0000mmeHHbM Kputepusim I A pacuetnas
3aja4ya He CUNTAETCs PEIICHHOM, €CIIM OTCYTCTBYET 3alliCh BCEX HEOOXOAUMBIX ISl pEIIeHHS 3a0aqun
3aKOHOB U (hOPMYIL.
YpoBeHB CIOKHOCTH PacYEeTHBIX 33]1ad 3aBUCUT OT TOTO, IIPEIOJIaraeT JIM PEUIeHHEe NCII0Ib30BaHNE
(hopMys M 3aKOHOB U3 OHOM MJIM HECKOJIEKUX TEMJI aHHOTO pa3/iena, U3 OAHOTO WM JBYX Pa3lelioB
IIKOJIBHOTO Kypc (U3UKM, OT HCIONb30BaHMS SIBHO WM HESIBHO 3aJaHHOW wmoxenu. s
oTpefeieHNs] yPOBHS C(HOPMHUPOBAHHOCTH y 00y4arOIUXCsl YMEHHUH pelaTh pacyeTHbIC 3a1a4u IpU
M3yYCHUHU KaKIOH TeMbl PEKOMEHAYETCS! POBOAUTH CAMOCTOSTENILHBIE PA0OTHI, 3alaHHUs KOTOPOH
BKJIIOYAIOT PAacUETHBIE 3aJ]a4ll pa3HOTO YPOBHS CIOKHOCTH.
CaMocrosiTe1bHbIe PadOThI MOTYT CIYXHThb YIOOHBIM HHCTPYMEHTOM TEKYIIErO OLCHUBAHMS:
pe3ynabTaThl  BBIIOJIHEHMS 33JaHUM  pabOThl TO3BOJSAT  IIPOAHAIM3UPOBATh AL KaXIOTO
00y4aroIerocsi TEKyLUIfii ypoBeHb OCBOEHHS TOTO WJIM HHOTO MPEAMETHOTO Pe3yibTara.
TemaTuyeckasi KOHTPOJIbHAsI PadoTa MOXKET OIHOBPEMEHHO BKIIOYAaTh 3aJaHMs HA ONHCAHHE U
XapaKTePHUCTHKY CBOWCTB Tel M (PU3MUESCKUX SBJICHUI, KAYECTBEHHbIC U pacyeTHBIE 3aa4i Pa3HOTO
YPOBHSI CJIOKHOCTH, M OIICHWBAaTh IO COBOKYIIHOCTH YPOBEHb OCBOCHHUSI TPYIIBI MPEAMETHBIX
PE3yNBTaTOB Ha COACPKAaHUU U3Yy4aeMON TEMBI.
IIpu oueHMBaHMM PE3YIbTATOB BBINOJHEHUS CAMOCTOSTEIBHBIX WM TEMaTHYeCKHX paloT
peKOMEHAyeTCd WCIOJIb30BaTh CIEAYIONINE MMOAXOAsl MpHU TEpeBoje NepBUYHOro Oaima 3a
BBINIOJTHEHUE PabOTHI B OTMETKY:
HWDKHUH TOPOT 0TMETKH «S» COOTBETCTBYET BBIIIOIHEHHIO Beell paboThl He MeHee ueM Ha 80%;
HIDKHUH TTOPOT OTMETKH «4» COOTBETCTBYET BBHIMIOTHCHHIO BCell pabOTHI He MeHee yeM Ha 60%;
HIDKHUI TTOpOT OTMeTKH «3» ompenensercs: 0anaoM, COOTBETCTBYIOIIUM BBIIONTHEHHIO 3aJaHHUN
0a30BOr0 YpOBHS CIOKHOCTH He MeHee ueM Ha 60%;
0TMeTKa «2» COOTBETCTBYET BHIIONHEHUIO MeHee ueM 60% 3amannii 6a30BOTO YPOBHS CIOKHOCTH.
Kputepun oueHuBaHuss c(pOpMHPOBAHHOCTH  MeTON0JIOTHYECKHUX
yYMeHMit
B 0Onoke mpeaMeTHBIX pe3yJbTATOB, CBSI3aHHOM C (POPMHUPOBAHHUEM METOAOJIOTHUECKUX YMEHHIA,
MOXKHO BBIJICNIUTH JIBE 4YacTU: TEOPETHUYECKOE OCBOCHHE METOJOBHAYYHOIO T[O3HAHUS U
(hopMHPOBaHHEIKCTIEPUMEHTAIBHBIX YMEHUI.
Teoperuueckoe ocBoeHHE METOA0B HAYYHOI'0 MO3HAHUS IpearnoiaraeT GOPMUPOBAHNE YMEHUI:

— pacrmo3HaBaTh NPOOIEMBI, KOTOPBIE MOXHO pEUINTHh MpPH MOMOIIK (UINIECKUX
METO/0B;

— (opmymupoBaTh TUTIOTE3Y WM [IETh OMMMCAHHOTOUCCIICIOBAHUS;

— IIJIaHUPOBATh OIIBIT C YYETOM MH3MEPCHUA HU3MCHACMBIX BCIIMYWH U obecneueHus
HEU3MEHHOCTHU OCTAJIBHBIX IMapaMETPOB,

— BBIOUpPATh O0OPYIOBAHUE U U3MEPHUTEIBHBIC TIPUOOPEI,

— OILICHUBATh MPABWILHOCTh MOPSAKA IPOBEIACHUS UCCIICOBAHUS;

— OIICHUBATh JJOCTOBEPHOCTH PE3YJILTATOB H3MEPEHHUIA;

— UHTEPIPETUPOBATh PE3Y/JbTaThl OIbITA, MPEACTABICHHBIC B BHJAC TaOJHUIBI WX
rpaduKoB;

76



— (opmynupoBaTs 000CHOBaHHBIE BBIBObI HA OCHOBE IIPEACTAaBICHHBIX PE3Y/IbTaTOB.
OneHuBaHre AOCTIKEHHUS 3TOTO pe3ylbTaTa MPOBOAUTCS MpPU MOMOIIM Pa3HOOOpa3HBIX 3aJaHdi
TEOPETUUECKOT0 XapaKTepa, KOTOPhIE CTPOSTCS HAa ONMCAHUY PA3INYHBIX U3MEPEHUH U OMbITOB. [l
MIPOBEPKH OCBOCHHSI TEOPETHUECKHX 3HAHWA 00 HSMIHMPHUYECKHX METONaX HAyYHOTO ITO3HAHUS
PEKOMEHAyeTCsl B TeKyllee OLEHUBAaHHE M TEMaTHYECKHE NMPOBEPOUYHbIC pabOTHl BKIOUATh OJIOK M
3aJaHdi M3 OaHKOB MO OLIGHKE €CTECTBEHHO-HAyYHOH IpaMOTHOCTH. B naHHOM ciydae ciemyer
oTOuparh T€ OJOKM 3ajaHuii (MM TPYIIbBl 33JaHUil U3 OJIOKOB), KOTOPBIE OPUEHTHPOBAHBI Ha
MIPOBEPKY TOHHMAaHUS OCOOEHHOCTEH €eCTEeCTBEHHO-HAYYHOTO HCCIEIOBaHUSA. 3aJaHus B 3TUX
0aHKax CTPOSTCA Ha CHUTYalMAX >KU3HEHHOTO XapakTepa, HEMOBTOPSIOT MaTepual y4eOHHMKa u
IIO3BOJIAIOT OLEHUTH C(HOPMHUPOBAHHOCTH COOTBETCTBYIOIIMX YMEHHUI HAa yPOBHE MEPEHOCA 3HAHUN B
HE3HAKOMYIO cHUTyanuo. J{asi oleHuBaHUsI C(OPMUPOBAHHOCTH YMEHHH BBIMIOJHATH 3aJaHUs Ha
TEOPEeTUYECKOE  OCBOCHHME  METOJOB  HAy4yHOrO  IIO3HAHMSA  I€JIeCOOOpa3sHO  MPOBOJAUTH
KpaTKOBPEMEHHbIE IPOBEPOYHBIE TECTOBBIE pPAa0OTHI, COAEpKallMe 3afaHusi 0a30BOro u
MIOBBIILIEHHOTO YpOBHEH ciaoxHocTH. KonuuecTBo 3ananuii B paboTe 3aBUCUT OT THIIA BKJIFOYEHHBIX
3agaHni, 00beMa KOHTEKCTa U BpeMEHH, OTBOAMMOMY Ha BBHINOTHEHUE PaOOTHI.

[lpumepnas mxkana mepeBoda Oamia B OTMETKYy (pa3pabarbiBaeTcsi B 00pa3oBaTelbHON
OpraHU3aINHN):
Huxunii nopor oTMeTKn«S» COOTBETCTBYET [Tonyuenuto He Menee 80%

OT MaKCUMaJIbHOBO3MOXKHOTO 6aJma;

Huxunii mopor oTMeTKH «4» COOTBETCTBYET [Tonyuenuto He MeHee 60%
OT MakcHMaJIbHOBO3MOXKHOTO Oana;

HWDKHUH TTOPOT IIKOJIBHOW OTMETKH «3» ompezaessiercs: 0amioM, COOTBETCTBYIOIUM BBIIIOIHEHHIO
3a/laHUi 0a30BOTO YPOBHS CIOKHOCTH HE MeHee ueM Ha 60%;

0TMeTKAa «2» COOTBETCTBYET BHITIOJIHEHHIO MeHee ueM 60% 3amanuii 6a30BOr0 YPOBHS CIIOKHOCTH.
[lpu wu3ydyenun ¢usznknocoOy0 poilb WrpaloT JgadopaTopHble M NPaKTHYecKHe PadoThl,
BBINO/IHAIeMble HAa peajlbHOM oOopynosaHuu. IIpeaMerHble pe3ynbTaTel 10 (U3MKE B YacTH
(hopMupoBaHUST IKCIEPUMEHTAIBHBIX YMEHHH TPEIyCMaTpPHBAIOT OCBOCHHE OOYJarOIIUMUCS
0000IIIEHHBIX MpeACTaBICHUH 00 NCIIONB30BAHUM METOO0B HAYYHOTO MO3HAHUS B CAMOCTOSITEIbHON
JeSITeNbHOCTH:

— wHalmrofieHne SIBIEHUH U MMOCTAaHOBKA OMBITOB MO OOHAPYXEHHUIO (PaKTOPOB, BIHSIOIIIX
Ha [IPOTE€KaHHe JaHHOTO (PU3MYECKOTO SIBJICHUSA/TIPOLIeCCa;

— IMPOBCACHHUC NPAMBIX 1 KOCBCHHBIX H3M€peHHﬁ;

— HCCIICIOBAHWE  3aBUCHMOCTH  ONHOM  (M3MYECKOH  BENIWYMHBI  OTAPYTOMC
IIPEACTaBICHUEM PE3YIbTaTOB B BUE rpaduka UK TaOIuIbl;

— TMpoBepKa 3aJaHHBIX MPEANONOKEHHUH (MpsAMble M3MEPEHHS (U3MUECKUX BEIHYMH H
CPaBHEHUE 3a/IaHHBIX COOTHOILLIEHUH MEXLy HUMH).

Bo mmaBy ymia craBUTCS OCBOGHHE OOydYalomIMMKCS OOOOLICHHBIX IUIAHOB IPOBEICHHUS
HCCIIIOBAHU: IOCTAHOBKA LIEJIN IKCIIEPUMEHTAIBHOTO UCCIIE0BAHMS; BEIOOP CIIOCO0a U3MEPEHHUs,
aJIcKBaTHOIO IIOCTABJICHHOW 3aJiade; OIpENENeHNEe IOCTOBEPHOCTH IONYYEHHOTO pe3yiabrara Ha
OCHOBaHHUH MPOCTEHIIINX METOJIOB OLIEHKH MOTPETHOCTEN N3MEPEHUI.
B yueOHOM mpomecce OLEHMBAHUE BBIIOJHEHHUS OOy4alOMIMMUCS JabopaTopHBIX padoT
CKJIABIBACTCS U3 ABYX COCTABIAIOLINX:

— COOCTBEHHBIX Ha6J'HO}_'[€HI/II71 YUYUTECIA 3a XOOAOM pa6OTBI;

— TPOBEPKH 3aIOJHEHHS MIMCHbMEHHOTO OTYETA O JIaOopaTopHOU pabdore.
B pamkax mnHaOmromeHuss 3a XOmoM paOOTHI OIICHHBAIOTCS TPOICHYPHBIE YMEHHUSI: COOpKa
AKCIEPUMEHTAIIEHON YCTAHOBKH, COOJTIONIEHUE TIJIaHa ITPOBEACHUS U3MEPEHUS OIbITA, TPABUIBHOCTh
CHSTHSI IOKa3aHUI M3MEPHUTEIBHBIX MPHUOOPOB, COOTIOEHIE MTPAaBHIT 0€30IIaCHOTO TPY/a IMpH padoTe
¢ aboparopHbiM 00opynoBaHueM. [Ipu GpOHTATBHOM BBITIOJHEHUH J1a00PaTOPHOM PabOThl YUUTEb
MOXET q)HKCI/IpOBaTL HEAO0YCTHI B ACATCIIBHOCTH 06yqa}01111/1xcsl, KOTOPLBIC 3aTEM BJIMAIOT Ha OLICHKY
pabotel. KpoMme STHX TpPEIMETHBIX YMEHHH IeecO00pa3sHO MPOBOAUTH OLECHKY PETYISATHBHBIX
YHUBEPCAJBHBIX YYCOHBIX JCUCTBHUH (TNIAaHHpPOBaHHWE PabOTHI, CICJOBAaHHWE TUIAHY W KOPPEKIIHS
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JOEWCTBUM M T. M.), a TaKK€ KOMMYHUKAaTHBHBIX YMEHHH B 4YacTH MEKIUYHOCTHOTO OOILIEHHS,
MIOCKOJIBKY JIaOopaTropHbIe PadOTHI, Kak MPaBUIIO, BBITIOIHAIOTCA B Mapax. 37€Ch MOXKHO oOpaImarh
BHMMaHHE Ha OCOOEHHOCTM BO3ZHHUKHOBEHHMS KOH(IMKTOB H WX pa3pelieHne, KOPPEKTHOCTh
o0wmeHnst 00y4aromuxcs APYT C IPYTOM.

B mnuceMEHHOM OTYETE OCHOBHBIE DJJIEMEHTHI OLICHHBAHUSA—3TO PUCYHOK WM OIMCAHHE
3KCIEPUMEHTAIEHOM YCTAaHOBKH, 3aIUCh MPSIMBIX U3MEPEHHUI C y4eTOM abCONIOTHON MOTPEIIHOCTH,
rpad¥K, eciy OH MPETyCMOTPEH XapaKTepoMpaOoThl, U (GOPMYIUPOBKA BBIBOAA MO peE3yJbTaraM
onbIToB. Takum 00pa3oM, UTOTOBasi OTMETKA 3a BBIIIOJIHEHHUE JIA00PAaTOPHON pabOThl CKIIAbIBACTCS
13 pPe3ybTaroB HaONMIONEHMH 3a IPOLECCOM €€ BBINOJIHEHHS, a TaKkKe OLEHKH IHChbMEHHOTO
0T4eTa,B KOTOPOM JIOJKHBI OBITh MPECTABICHB! JaHHBIC U3MEPEHHH U CACTaHbl BEIBOJIBL.

Kputepun oneHnBanusi MMCbMEHHOTO OT4YeTa (YOPMYIUPYIOTCS YUUTEIEM CTPOTO B COOTBETCTBHH C
npejjiaraeMol HMHCTPYKIIMEH 1O BBIMIOJIHEHUIO JKCIIEPUMEHTAIbHOTrO 3anaHus. Ilpu 3ToM
«OaJyIbHBIA BeC» KPUTEPUATbHON ITO3WITNH, CBA3aHHOW C TPaBUIBHOCTHIO TPSMBIX H3MEpPEHH,
JOJDKeH OBITh CYLIECTBEHHO BbIE. TakuM o00pa3oM,lIpu OLEHWBAHHH 3KCHEPUMEHTAIBHBIX
3aJaHMH,BBIIONHACMBIX ~Ha peaJibHOM O0OOpYIOBaHMM, OCHOBHOM aKLEHT JeJiaeTcsi Ha
(hopMHpOBaHHE YMEHUS TIPOBOJIUTH NPSMBIC H3MEPEHUSL.

IIpn oueHHMBaHUM BBHIMOJIHEHUS OSKCIEPUMEHTANbHBIX 33/JaHUi Ha TpPOBEJEHHE KOCBEHHBIX
U3MEpPEHUH M MCCIICAOBAHUE 3aBHCUMOCTEH (PU3MYECKUX BEJIMYMH LIEJIeCO00pa3HO HCIIONIB30BATh
o0o0mennbie kputepuun KM OI'D no dusnke.

Kpurtepun OlleHUBaHUS NPOEKTHOM HCCJIEI0BATENIbCKOM

AesITeJbHOCTH

[IporpaMma pa3BUTHS YHHBEPCAIbHBIX YUEOHBIX NEHCTBUH AOJDKHA OBITH HAalpaBieHa B TOM YHCIIE
Ha (opmupoBaHue y 0Oy4arOIIMXCS CUCTEMHBIX INIPEICTABICHUM U OIbITa IPUMEHEHHUS METOIOB,
TEXHONOTUH M (opM OpraHuM3aliy MPOEKTHOMHY4eOHO-UCCIE0BATENbCKON ACATEIBHOCTH IS
JOCTIKEHMS IPAKTHKO- OPUEHTHPOBAHHBIX PE3yNIbTaTOB 00pa30BaHUsl.

Bo3MokHas cucteMa oneHUBaHHS (YUWUTENIEM WM WIEHAMH JKIOPH) MHIMBHUAYAJIbHOIO TPOCKTa
WM MCCTIeIOBaHMA IpezcTapieHa B Tabnune (0 — AeqaTenbHOCTh OIleHeHa HEYIOBIETBOPUTENBHO; 1
— JEATEIbHOCTh OLIEHUBAETCS] KAK YaCTUYHO BBINOJIHEHHAS; 2 — AESITEIbHOCTh OLIEHUBAECTCS Kak
BBITIOJTHEHHA ).

JlesTeJIbHOCTh, OJJIeKANIAsIOLEHKE Bajibl

ITocTaHoBKa MpoOIEMEBLee aKTyaJIbHOCTh, 000CHOBAHHE 0-2
Br100p aieKBaTHBIX CIOCOOOB BHIMOJIHEHUS MPOEKTA (TIPOBEIEHUS UCCIISTOBAHMSI) 0-2
CootBeTcTBHE BBIOpaHHOH  (GOpMBI ~ KOHEYHOTO  TIPOAYKTa  Mpobieme 0-2

(e uccnemoBaHM)
CreneHb pacKphITHS IPOOJIEMBI B COOTBETCTBUH € ONPEACICHHON TEMOM MpoeKTa 0-2
(uccmenoBanmsl)
Hcnons3oBanue UMEIOIITUXCS (uzngecKkux 3HaHUH A croco0oB IEUCTBUS 02
B COOTBETCTBHH C TEMOM MPOEKTa U (WIJIHN) UCCIIETOBAHHS
Ilouck u oOpaborka  wHpopManuu  (azekBaTHOCTh  HMH(OpMaNWU,  TOJNHOTA, 0-2
pa3Hoo0pa3ue HCTOUHUKOB)
dopmynupoBKa BEIBOZIOB W (WiM) OOOCHOBaHWE W peaju3alus  HPUHSATOTO 0-2

pemenus (000CHOBaHHOCTH BEIBOZIOB B COOTBETCTBHH C HCIOJIB3yeMOi HH(popMaIieit)

[InaHupoBaHue U yrpaBiIeHUE TO3HABATEIbHON AEATENbHOCTHIO BO BPEMEHHU 0-2
Odopmnenune paboTsr (cooTBeTcTBHE TpeOOoBaHUSM, 3aauam MIpOeKTa 0-2
WIN MCCIEA0BAHUS, HAIMYHNE CChUIOK HA UCTOYHHUKH U T. II.)
IIpeacraBnenue pe3yabTaToB  (CTPYKTypHUPOBAaHHOE U TPaMOTHOE  H3JIOXKEHUE, 0-2
CJIeIOBaHUE BPEMEHHBIM paMKaM H T. II.)
OTBeTHI Ha BOTIPOCHI (apryMEHTHPOBAHHOCTH, COOTBETCTBUE PE3YJbTaTaM paOOThI, HayyHast 0-2
JIOCTOBEPHOCTb)

CamooueHka paboThl M pe3ynbTara (COOTBETCTBHE BBHIOpaHHON MpoOieMe U CTENEeHb 0-2

€€ pelIeHHs, YIOBIECTBOPEHHOCTh PE3YJIbTaTOM, BBIIONHEHHE IDIaHA W BPEMEHHBIX
paMoK paboThI, Mpe3eHTaIHs PabOThI
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Bcero 24

PCKOMCHILaHI/II/I 110 BBICTAaBJICHHIO OTMETOK 3a HpOGKTHy}O/I/ICCJIGILOBaTeJIBCKYIO JACATCIIBHOCTD.

O1MeTKa «2» «3» «“4» «5»

Banner MeHee60auIoB 6-11 12-17 18-24

HaOnronenue 3a X0lOM BBITIONIHEHHST TPYNIOBOr0 MPOEKTA MO3BOJISET JOMONHUTEIBHO BBIICITHUTH
JUISL OIICHUBaHUS aKTUBHOCTH/MHHMIIMATHBHOCTh YYCHHMKAa NpU pabOTe B TpYIIE Ha BCEX ATamax
MIPOBE/ICHUST TIPOCKTa, YMEHUE pa3pemiarh KOH(IMKTHBIC CHUTYaIlMH, a TaKKe CaMOOIICHKY CBOETO
BKJIaJIa B pabOTy TPYIIIIHL
OOpazoBareipHas OpraHu3alisl MOXET KOHKPETHU3WPOBaTh KPHUTEPHH OIEHUBAHUSA YI€OHBIX
HCCIIeTOBAHUI " MTPOEKTOB. Moryt OBITh WCTIOJh30BaHBI
JIOTIOJTHATENLHBICKPUTEPUH, KACAFOIIIUECSI IO CTHIKEHHUSITPESIMETHBIX
WIMMeTanpeIMETHBIX Pe3y/IbTaTOBOOYUCHUS BIIPOLIECCEPEATH3AUMHUCCIICIOBAHNS.  WIHM  TPOEKTa!
KPEaTHUBHOCTb, IETAILHOCTh U PEATHCTHYHOCTh Pa3paboTaHHOTO Croco0a peleHus NpodaeMbl U T.
m. OTH JOTONHHUTENLHBIC KPUTEPUH JOJDKHBI OBITh 3apaHee W3BECTHBI OOYYAIONMMCS, UMETh
BBIPOKCHHUE B JIOTMOIHUTENBHBIX Oalliax, TakkKe JOJIKHO OBITh CKOPPEKTHPOBAHO COOTBETCTBUE
OTMETKE.
Peduiexcusi, camoonenka

OcHoBHast 3amada (OPMHUPYIOMIETO  OICHUBAaHUS—Pa3BUTHE pe(ICKCHHM W CaMOOIICHKHO
Oyuaroluxcs. YuuTeib, o0ecreyrBas Ha ypoKaxX PEry/SIpHYI0 U IOCTOSHHYH OOpaTHYIO CBS3b,
MOTHUBHUPYET 00YJarONIUXCsl COBEPIICHCTBOBATh CBOE O0YUEHUE, 0CO3HABATH KPUTEPUU OIICHUBAHUS,
BOBJICKATHCSI B CAMOOIICHKY U PE(ICKCHIO.
O¢ddexkTuBHEIME TIpEEMaMH  Pa3BUTHS CaMOOIICHKH SIBJISIIOTCS  HCIOJb30BAHUE UEK-JIMCTOB
(MITHITUCTOB  CAMOOIICHKH )TIPAKTUICCKHHAKAKIOM YPOKSHOTYETOB IO CAMOOIICHKE TI0 HUTOTam
HECKOJIbKAX YPOKOB WJIM UTOTaM U3YyYCHHUS TEMBI.
Yek-TMCTRIMOTYTIIPEUIAar aThCABPa3InIHON(OPMEB3aBUCUMOCTHOT (OPMBI  YpOKa M XapakTepa
H3y4aeMOro Marepuaa. Camas nmpocras ¢dopma - 3TO
Ta0IHIA, BKOTOPOUTIONOOIMMHA3BaHNEM « UTOY3HATMUYEM yHAY Y HITUCHYTIEPEUUCIICHBI 32/1a4U YPOKa,
KOoTOpele  (GOPMYITUPYIOTCS B  JEATENbHOCTHOW  (opme: 3Har0 (QOpMyay WM  3aKOH,
MOHUMAIO(U3UYECKUH CMBICIT BEIIMYMH, MOTY pas3iudaTh, MOTY paclio3HaTh, MOTY TIPUBECTH
MIPUMEPBHI, MOTy OOBSCHUTB, MOTY PEIIUTh 3a1a9y,
MOFYCOCTaBI/ITBHHaHOHLITaI/IT.H.HpI/IBTOMBKa)KZIOMCHyLIaCYMeHI/Ie
«TPUBS3BIBACTCI»KKOHKPETHBIMAJIEMEHTAMCOIEPKaHUS ypOKa.
Pe3ynbTartel aHanM3a YEK-JIMCTOB TMO3BOJIIOT  BBISSBUTh  3aTPYAHCHHS OOYYaIOMIUXCA U
3aITaHUPOBATh WHAWBUAYATbHYIO KOPPEKIMOHHYIO Pa0OTy Ha MOCIEAYIOIIUX YpPOKaxX, a TaKxke
BBIJICNIUTH PE3yNbTaThl (YMEHHS), KOTOPBIE OCTAJIUCh HE OCBOSHHBIMH MHOTHMHU OOYYalOIIHMMHCS
KJacca, ¥ 3alJlaHupOBaTh JIOMOJHUTENBHBIC 3aaHusl 11l GOpMHUPOBAHHS dTUX YMEHHUI Ipu padoTe
HAa CIICIYIONINX YPOKax.

KoHTpOJIbHO- 0LIEHOYHBI MaTepuaJ no pusuke 7 Kjaacc

KontpoabHnas padora Nel «Mexanudeckoe ABH:KeHHe», «Cuiia», «Bec Teqaay,
«Macca,lIOTHOCTh»
1 BapuanT
Macca s6moka 50 r. C xakoit CHIION OHO MPUTATHBACTCS 3eMIIeii?
KakoBo yuinHeHne npykuHsl sxectkocThio 40 H/M nox aeiictBuem cust 80H?
Yemy pasen Bec 10 nmurpos kepocuna? IlnotHocTs kepocuna 800 kr/m?.
Ha Teno nefictBytor ase cunbl: F1=4H u F2=6H, nanpasieHHble BAOIb OAHON NPIMOI
B OZIHY CTOpOHY. UeMy paBHa paBHOAEUCTBYOIAs 3THX cuii? CaenanTe MosiCHSIIOMINMA
YEPTEXK.
5. OObsicHHUTE, TOYEMY JIbDKHAs CMa3Ka YBETUYUBAET CKOPOCTh JBUKEHUS JTbDKHUKA?
2 BapMaHT
1. Ha rpymy nevictByet cuna tsokecty 0,5H. Onpeaenure maccy rpymiu.

e

79



2. UYeMy paBHa KE€CTKOCTb MPYKUHBI, €CIIU TOJT IecTBUEM criibl 4H oHa pacTsHynach Ha

8 cm?

Onpenenute Bec sinuka maccoi S50 K.

4. K reny npunoxens! nse cuibl: F1=40H u F2=60H, nanpasiienHbIe BOJIb OJTHOM
MPsIMO B TPOTHBOIIOJIOKHBIE CTOPOHBI. YeMy paBHa paBHOJIEHCTBYIOIIAS ATUX CHII?
Cnenaiite NOACHSIOIUN YEPTEK.

5. OObsicHHUTE, AJIS YETO B TOJIOJIE] TOPOKKH MOCHINAIOT MEeCKOM?

[98)

6. JlomoJHHTe/IbHOE 3aJaHHE:

7. B akBapuym aiusHoi 0,5 M u mmpunoi 20 cM HaauiIu BoAy 110 BICOTHI 300 mMm.
Ornpenenure Maccy U BEC 3TON BOJIBI.

KonTpouabHas padora Ne2 «J/laBieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB»

1BapuanT
1. ApXuMe0BYy CHITy paCCUHTBHIBAIOT MO (hOPMYIIE. ..
A. b. B. I.
p = pgh F=pS F=gplV, F = kAl

2. ApxuMenoBa cuia 3aBUCHUT OT. ..
A. TiyOUHBI IOTPYXKEHUS TeJa B )KUIKOCTh b. paccrosiHus Tena 10 [HA cocyaa
B.Becatena . oObema Tena
3. Kakue cusbl AEMCTBYIOT HAa MOTPYKEHHOE B KUIKOCTh TEJIO?
A. cuia TSDKECTH U BBITAJIKMBAIOLIAs CUla
b. cuia ynpyrocty u BBITaIKHUBAIOIAs CUIIA

B. cuna TsKecTH U CHIIa TPEHUS
l. cMna TPeHUA 1 cuaa ynpyroctu

4. B xako#t coCcyJl HaJl0 OMYCTUTH TEJIO, YTOOBI KUJAKOCTh BHITAJIKMBAIA €T0 ¢ HAUOOJIbIIEH
cuion?

A. Nel (E e
Bb. Ne2 Bome: | [PIYR | T2
B. Ne3 Nel Ne2 Ne3
5. IlnaBaet 1u B BOJE ¥ pacTBOpE COIU Opycok u3 OakayTa

(xenesnoe nepeBo)? ITnotHocTs Gakayra 1100 — 1400 kr/m’
A.uwer b.nga B. nmnaaer B Boje, B pacTBope conu ToHeT [ maBaeTr B pacTBOpe
COJIY, B BOJI€ TOHET
6. Berancaure cuiny Apxumena, JeMCTBYIOIIYIO HAa IOTPYKEHHYIO B MallIMHHOE Macjo JeTallb
o6beMoM 0,3 M°
A.3000 H b.270H  B.2700 H
7. Kakas Hy>KHa cuiia 1 yAepKaHus B BOJE 9yTYHHOM Oanku oobemom 0,08 m*?

A. 5600 H b. 800 H B. 4800 H I. 6400 H
2 BapuaHT
1. KakoBo yciioBue mjiaBanus Tein?
A. b. B. I.
F,>mg F,<mg mng F,=mg

2. OT KaKux BEJIMYMH 3aBUCUT apXUMeJI0Ba cuia?
A. TIJIOTHOCTH BEIECTBA, U3 KOTOPOTO COCTOUT TeJIO  b. IMIIOTHOCTH KUIKOCTH
B. o0bema xuakoctu I'. TONIIMHEBI €104 )KUIKOCTH HA ] | |

TSIIOM NN
SR

N ‘1'"_—_‘_)1’9 3 Ned
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3. Ha xakue mapsl B COCy/I€ C BOAOU IEMCTBYIOT PaBHBIE BHITATKUBAIOIINE CUIIBI?

A. Nel u No2

b. Ne3 u Ne4

B. No2 1 Ne3

I. Nel 1 Ne3
4.. I'py3 moodepeHO OMyCKaIT B BOAY, COJICHYIO BOZY,
KepocuH. B kakoM ciydae nokazaHus O3 = fa | [ /MHAMOMETpA OynyT
HaMMEHBIIUMU? )

A.l b.2

B.3 I'. BO Bcex 0JIMHAKOBBI
5. Kak Oyzet BecTH ceOsi B OACOIHEYHOM Maciie KycoK Jbaa?

A. TOHYTb

b. nnaBath

B. BernnbiBaTh
6. BeruucnuTe BBITAIKMBAIOIIYIO CHITY, ACHCTBYIONIYIO Ha MPOOKY, oobeMom 0,05
M TIOTPY/KEHHYIO B CIIMPT

A.120H Bb.400H B.40H
7. Menublii mumaap ooseMoM 20 ¢M? TIOABECUIIH K IMHAMOMETPY U MOTPY3HJIN B
nojicoHeyHoe Macio. Kakyro cumy OyzeT mokaspiBaTh JMHAMOMETP B 3TOM CIy4yae
(TUIOTHOCTH TOACOMHEYHOTO Macia — 940 kr/m?)?

A. 1,8 H b.1,6 H B.0,2H I'3H
KonTpoabnas padora Ne3 «Padora. MomHocTb. JHEpPrus»
BapuanTt 1

1. YkaxkuTe, B KAKOM M3 MePEeYHCIEHHBIX CJIy4aeB COBEPIIAETCS MeXaHn4veckasapadora.
A. Ha cmone cmoum eups.
b. Ha npysxcune eucum epys.
B. Tpakmop msanem npuyen.

2. Onpenenure padoTy, COBepIIAeMYI0 IPU NOAHATHH rpy3a BecoM 4 H Ha BbicoTy 4 M.

A. 16 . 5. 1 /e B. 8 J]xc.
3. Ha kakyo BbIcOTY Ha10 NOAHATH rupio Becom 100 H, yTods1 coBepmnTs padory 200
Jox?
A. 1w b. 1,5 m. B. 2 m.

4. AJBIIMHHUCT MOTHSJICS B ropax Ha BbICOTY 2 kM. Onpenejinte MeXaHU4eCKy0 padory,
COBEPUICHHYIO AJIbIIMHUCTOM IPH NOAbeMe, eCJIH ero Macca BMecTe CO CHapsizKeHueM
paBHa 85 KL.

A. 1,7 MTxc. 5. 100 /. B. 170 /.
5. Beaocuneauct 3a 10 ¢ copepmiua padory 800 [Ix. Yemy paBHA MOIIIHOCTH
Bejocunegucra?
A. 80 Bm. b. 40 Bm. B. 8000 Bm.
6. Onpenesnure padoTy, coBepuiaemMylo ABuraresjaeM MoiHocTb0 400 Bt 3a 30 c.
A. 1200 Honc. b. 15 000 . B. 12 000 Ioxc.

7. Kakoe BpeMsi 10/I2keH Pad0TaTh JIEKTPOABUraTe b MOIHOCTHIO 200 BT, 4TOOBI
copepmiuTh padory 2500 Ik?
A. 30 munmn. b. 12,5 c. B. 30 c.
8. BoluuciauTe MOIIHOCTH HACOCA, oAauero e;xxeMuHyTHoO 1200 Kr Boabl HA BBICOTY
20 m.
A. 4 kBm. b. 10 kBm. B. 20 kBm

9. Ha pbryar e CTBYIOT JABe CHJIbI, IJIedd KoTopbix 0,1 M u 0,3 m. Cuiia, geiicTByIOIIasA
Ha KOpoTKoe 1mie4o, pasHa 3 H. Uemy nosxHa ObITH paBHA CHJIA, AeliCTBYIOIIAS HA
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JJINHHOE /140, YTOObI pbIYar ObLJI B pPABHOBECHU?
A. 1 H. b.9H. B. I2H
I IIpasunvhoiii omeem He NpuBeoeH..
10. IMoaBu:KkHBIN 010K JaeT BLIMTPHILI B cUJle B 2 pa3a. JlaeT jim 3T0T 0JI0K
BBIMTPbBILI B padore? Tpennem npenedpeysb.
A. [laem sviuepvlui ¢ pabome 6 2 pasa.
b. He 0aem sviuepviua 6 pabome.
B. Jlaem sviuepviut 6 pabome 6 4 pasza.
I I[Ipasunvhoiii omeem He npuseoeH.
14. Pa6ouuii nonnumaet rpy3 Becom 300 H ¢ momouibio cucremMbl 6JIOKOB HA BBICOTY
1,5 m. KakoBa nosinasi padora padouero, ecan KIII 6.;10x0B paBen 90%?
A. 450 k/e.  b. 500 k/xc. B. 300 k. I 405 x/]xc.

Bapmuanr 2
1. B kakoM M3 nepevncIeHHBIX CIy4aeB COBepuIaeTcs MexaHuieckas padora?
A. Booa oasum Ha cmernKy cocyoa.
b. Manvuux noonumaemcs 6sepx no necmuuye.
B. Kupnuu nexcum na seme.
2. Beruncaure padory, nponsseaennyro cuioii 0,02 kH, eciin paccrosinue, npoiiieHHoOe
TEJIOM I10 HANPABJIEHHUIO IeHCTBHS ITOM CHJIbI, paBHO 20 M.

A. 20 Hoc. 5. 10 []oec. B. 400 []oxc.
3. Kakoro Beca rpy3 Mo:KHO IOJAHSATH Ha BbICOTY 2 M, coBepmiuB padoty 10 Ix?
A 2 H. b.5H B. I0H.

4. Ilpu noMoM NOIBLEMHOI0 KPpaHa NMOAHSAJIM Tpy3 Maccoii 3 T Ha BeicoTy 10 M. Kakas
NPHU 3TOM cOBepuiaeTcsi padora?

A. 300 k{oc. 5. 30 k. B. 3 k/]c.
5. OnpenenuTe MOIIHOCTD YJIEKTPOABHUIaTe s, KOTOPbIN 3a 10 MuH coBepmaeT padory
3000 x/Ix.
A. 300 Bm. 5. 200 Bm. B. 5 kBm.
6. Kakyro pa6oTy Mo:KeT COBEPIIMTH ABUTaTe] b MOIIHOCTHIO 600 BT 32 5 Mun?
A. 180 k{oc. 5. 250 /. B.18 /.
7. 3a kakoe BpeMsl ABUraTe/ib MOIIHOCTHIO 4 KBT coBepmnt padory B 30 000 T:x?
A. 75 c. b. 40 c. B. 20 c.

8. Onpenesnure MOITHOCTH MALIMHBI, KOTOPasi IOJAHUMAaET MOJIOT BECOM
1 xH na BoicoTy 0,5 M 3a 1 c.

A. I kBm. b. 3 kBm. B. 0,5 kBm.

9. Ha pbruar aeiicTBYIOT ABe CHJIbI, IJIeYH KOTOpbIX 0,2 M 1 0,6 M. Cuuia, neiicTByromas
HA JUVIMHHOE I1e40, paBHa 3 H. Yemy 10/12kHa ObITh paBHA CHJIA, 1eCTBYIOLIAs HA
KOPOTKOE IJ1e490, YTOOBI pbIYar ObL1 B pABHOBECHH ?

A 1H
b.9H
B. 12 H
I Ilpasunvhwiti omeem He NPUBEOEH.
10.  Poruar gaet BpIMrpbil B cujie B 4 pa3a. /laeT jiu 3TOT pblvyar BHIUTPHIII B

padore? TpenneMm npenedpeys.
A. [laem sviuepviu 6 pabome 6 2 pasza.
b. Jlaem sviuepwius 6 pabome 6 4 pasa.
B. Jlaem sviuepviut 6 pabome 6 8 pas.
I’ He oaem sviuepviuia 6 pabome. YF
11. Padounii noguumaet rpy3 Becom 300 H ¢ moMomb10 cucteMbl 0J10KOB Ha BBICOTY
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1,5m, coBepmas padory 500/1:x. Kakos KII{ 6;10k0B?
A.100% b.95% B.90% 1.80%

KoHTpoJLHO- OLIEHOYHBIN MaTepuaJ no dusnke 8 Kiace

KonTpoabnas padora Nel «TemioBble siBjieHus». «A3MeHeHne arperaTHbIX COCTOSIHUIM
BelleCTBA»

BAPUAHT 1
1.Ha ckonbKo rpagycoB NOBBICHIIACH TeMIlepaTypa 4 J1 BOJbI, €CIIM OHA MOTy4Yuiia KOTUYECTBO
TEIUI0THI, paBHOE 168 KJ[x?
2. CkoibKo BOJBI MOXKHO Harpeth KUnsATuibHUKOM OT 10°C mo 100°C, cxxuras B Hem 0,6 kr
Oepe30BbIX JIPOB, €CIIH I HArpeBaHHUS BOJBI MONLIO 25 % TEIMJIOTHI, BBIICIUBIICHCS MPU
CYKUTAHUU JIPOB?
3. CKOITbKO CYXUX JIPOB HY>KHO C3Ke4b, 4YTO0BI moydnth 60 M TerioTs?
4. Kakoe KOJIWYEeCTBO TEIJIOTHI HEOOXOAUMO JUIS IUJIaBI€HUS 3 KI JibJja, HUMEIOIIETo
HaualnpHylO0 Temneparypy -20 °C ?
5. Ha mpumyce ¢ KIIJ] 40 % HeoO6xoauMo BCKUMSATUTH 4 J1 BOJbI, Ha4YaJbHAs TEMIIepaTypa
kotopoii 20°C, B allFOMUHUEBOM KacTprosie Maccoi 2 K. Onpeaenure pacxol KepocuHa Ha
HarpeBaHUE BOJbI U KaCTPIOIU

BAPUAHT 2
1. PeakTuBHBIA camoiyieT mpoJieTaeTr co ckopocthio 900 km/u myth 1,8 kM, 3arpadmBas
TOILIMBO Maccoil 4 1. MomHuocTe apurareis camonera 5900 kBT, ero KIIJI 23 %. Kakoa
yAelbHas TEIIOTa CrOPaHUsl TOIUIMBA, IPUMEHSEMOTO CaMoJIeTOM?
2. CKOJIBKO HEPTUH BBLACTUTCS PHU TIOJIHOM CTOpAaHUH KEPOCHHA 00beMOoM 5 117?
3.Ha ckonbko rpagycoB Llenbcus HarperoTcs 3 KT BOAbI, €CJIM BCS TEIUIOTA, BBIACTUBIIASCS
npu nojsHoM cropanuu 10 r crimpra, nouuia Ha ee HarpeBaHue?
4. Cautok cepedpa maccoit 120 r mpu octeiBanuu ot 66°C no 16°C nepenan okpyxaromen
cpene 1,5 kI Termothl. Kak Benuka ynenbHas TEIIOEMKOCTh cepedpa.
5. CKONBKO IpOB MOHATOOUTCS CHKEUb, YTOOBI UCTOMHUTHh KUpHu4HYto neub? KI1JI meun paBen
25%, macca nieuu 1,5 T, B mponiecce npoTariuBaHus Temmneparypa neuu mensiercst ot 10°C no
70°C.

KonTpoabnas padora Ne2 «JiiekTpuuecKue 3apsiibl. 3apsikeHHbIE TeJia U
uxs3auMojaeiicreue. [loCcTOSAHHBIN 3/IEKTPUYECKUI TOK»
1 Bapmuaurt

1. Hanpsoxenue B cetn 220 B. Halimute cuiny Toka B CiMpalid JIEKTPOIUIMTKH, UMEIOIIEH

CONPOTHUBJIE-

Hue 44 Owm.
2. Ilpu ycTpoiicTBe MOJIHUEOTBO/Ia IPUMEHEH CTAJIbHON IIPOBOJ IUIOMIA/IbIO  [TONIEPEYHOTO

ceuenns 35 MM’ u  umHoM 20 M. HalizuTe CONpOTHBIEHHE 3TOrO IPOBOJA.

Vrensaoe conporusienue crami 0,1 (Om Mm?)/m.

3. KaxkoBa Macca MeaHOM IPOBOJIOKH JIMHOW 2 KM M conpoTuBieHueM 8,5 Om?
4. Haiitu yucio p ,e, n y aromos Cuu Mg.
5. Omnpenenure HanpspDKEHWE HAa KOHIAX CTalbHOrO MNpOoBOAHMKA JiauHOM 140 cM u

IIOIIABIO TTonepedHoro ceueHus 0,2 MM?, B KOTOpOM cuiia Toka 250 MA.
2 BapuaHTt
1. Omnpenenute HanpsKEHUE Ha KOHIIAX IPOBOAHMKA conpoTtuBieHueM 20 Om, eciu cuna
ToKka B npoBoaHuke 0,4 A.
2. CKOIBLKO METPOB HHUKEIMHOBOIO IPOBOJAA IUIOIAAbI0 MmomepedHoro cedenus 0,1 mm?
noTpedyeTcs I U3TOTOBJICHHS peocTara ¢ MaKCUMaJIbHBIM conpoTuBiaeHueM 180 Om?
VienbHoe conporusienue Hukenuna 0,4 (Om mm?)/m.
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3. Kakaii Macchl HaJI0 B3STh HUKEITMHOBBIN MTPOBOIHUK IIOMIA/BIO TOMIEPEYHOTO ceueHus 1
MM?, 4TOOBI M3 HEr0 M3rOTOBHTH peocrtar comporuBieHueM 10 Owm? (IlmoTHOCTH
HMKeNuHa 8,8 r/cMm?).

4. Haiitu yucino p, e, ny atomoB Go u Cd.

5. Omnpenenute yaenbHOE CONPOTUBIICHHE CILIaBa, €CIU HAMPSHKEHHE Ha KOHIIAX MPOBOJIOKH
ceuenueM 0,5 MM* ¥ IJTHHOM 4 M, CIEIaHHON U3 HETO, paBHO 9,6 B, a cuiia Toka B Heit 2

A.

KonTpoabhas padora Ne3 «jieKTpu4YecKre H MATHUTHbIE SIBJICHUS »
Bapuanr 1.

1.

2.

[Ipu nanpspxkennn 450 B cuna toka B anexrpoasuratene 90 A. Onpenenure
MOIIHOCTh TOKa B OOMOTKE AJIEKTPOJBUTATEIS.

Kaxos KIIJI anexkrponBuraresnsi, KOTopsiii 3a 20 ¢ mogHuMaet rpy3 Mmaccoi 150 xr Ha
BbIcOTY 12 M? Hanpsikenue B anexkrpudeckoit cetr 380 B, cuia Toka yepes IBUTaTesib
4 A.

W3 kakoro marepuasna U3roTOBJIECHA CIUPAb HArpeBaTEIbHOTO 2JI€MEHTa, MOIITHOCTh
xotoporo 480 Br, ecnu ero anuna pasua 16 m, ceuenue 0,24 MM” 1 HaNpSKEHHUE B
ceru 120 B?

Ornpeenure KOJIMYECTBO TEIUIOTHI, BBIJIEISIEMOE B TPOBOAHUKE TOKOM 32 1,5 MUH,
€CJIM CWJIa TOKa B IIENH paBHa 5 A, a HanpsKeHHE Ha KoHIlax npoBogHuka 200 B.
JIBa pe3ucTopa BKIIOUEHBI MTOCeI0BaTeNbHO. Hampsikenue Ha pe3ucrope,
conpotuBieHue kotoporo S Om, 10 B. Hanpsixkenue Ha Bropom pesucrope 20 B.
Kaxoe conmporusnenue Broporo pesucropa’?

Bapuanr 2.

1.

2.

Kakyro paboTy coBepmiuT TOK B 3iekTpoasurarese 3a 90 ¢, eciu npu HalpsHKEHUH
220 B cuna Toka B 00MoTKe aBurarens paBHa 0,2 A?

Tpancnoprep nogHuMaet 3a Bpemsi 1 Mun rpy3 maccoit 300 kr Ha BeicoTy 8 M. KIIJ]
tpancnoprepa 60 %. Onpenenute cuily TOKa Yyepe3 IEKTPOIBUraTeNh TPAHCIIOPTEPA,
ecnu Hanpspkenue B cet 380 B.

Kakoif 1iHBI HUXPOMOBYIO ITPOBOJIOKY ISl CIIUPAIM HarpeBaTEIbHOTO 3JI€MEHTa
HY>KHO B35Th, MOLIHOCTEL KoTOporo 480 Br, eciu ero ceyenne 0,24 MM? ¥ HANIPSKEHHE
B cetu 120 B?

DnexTpuyeckas medp i IaBKyu MeTaa norpedser Tok 800 A npu HanpsKeHUH
60 B. CkonbKO TEIUIOTHI BRIAEIIETCS B euu 3a 1 Mun?

Pesucropsl, conpotusienus kotopeix 30 Om u 60 OM, coeJMHEHBI TOCIIEI0BATEIBHO
Y TIOJIKITIOYEHBI K Oarapeiike. HampsokeHue Ha nepBoM pesuctope 3 B. Kakoe
HanpsHKEHUE Ha BTOPOM pe3UCTope?

KoHTpoJLHO- OLIEHOYHBIN MaTepuaJa no dusnke 9 kiace
Kontpoabnasi padora Ne 1
«MexaHnueckoe aBu:keHHue. B3aumoaelictBue Te»

B-1

1. Kakue U3 nepeuncieHHbIX BETUYHH SBISIOTCS CKaISIPHBIMU?
A. IlyTs; b. Ilepememienne;  B. Cxopocts; I'. Yckopenue.
2. Kakoe 13 ypaBHEHHI OMMCHIBAET PABHOYCKOPEHHOE ABUKCHHE?

A.

X=x,+v -t Ar, =0+t AT =V Al a, -t

B. B. L.
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3. YckopeHne aBToMOONIS, HadaBIIero ABikeHne, pasHo 0,5 M/ 5. Kakoit myTs npoiiner

aBTOMOOMIIb 32 MMPOMCEIKYTOK BPEMCHHU 4 CCKYHIbI, ABUT'AACH C 9TUM yCKOpeHI/ICM?

4. JIBr>keHue Tena 3aaHo YpaBHEHUEM (m). Kaxoii Oyzier ero ckopocTthb
x=1+31+2¢

yepe3 NPOMEXYTOK BpEMEHH 5 ¢ MOCIIe Hayasla OTcueTa BpeMeHn?
5. Ilo 3anaHHOMY TpauKy 3aBUCUMOCTH CKOPOCTH OT BPEMEHU HANUIIUTE YpaBHEHHE
nBykeHus. HauanbHas koopimHara Tejaa paBHa HYIO.

12

8

4

1 % 1 1 te
4
6. 3anoaHUTE TAOIUITY, UCTIONB3Ys IPadUK CKOPOCTH JIBIXKECHHUS TeJa

Havanenas YckopeHue Tena YpaBHeHue VYpaBHeHue Xapaxkrep
CKOPOCTh CKOPOCTH MepeMeIIeHUs JIBYDKEHUS

U 9

X,

3

t, C

\4

7. JlaHO ypaBHEHHUE JBIKEHUS Tea : X = 6+4t+t> 3anonHuTe Tabiuily ¥ ocTpoiite rpaduk

CKOPOCTH TCJIA.

HavaneHas HavaneHas Yckopenue YpaBHeHUE YpaBHeHuUe Xapaxrep
KOOpAMHATa CKOpPOCTh Tena CKOpOCTH repeMenieH! JIBHYKEHUS
A
B-2
1. Kakoe n3 ypaBHEHHI OITUCHIBAET PABHOMEPHOE JIBHKCHHE?
A. b. B. I.
2 — — 2
at X=x +vU_-t v =0 _+alt -t
x=v,t+—= ot o X=X, 40,1+
: > :

2. Yto Ha3bIBaeTCs NEpEeMEIICHUEM?
A. TlyTb, KOTOPBIA MPOXOAUT TEJIO;
b. Bekrop, coeMHAONIMI Ha4aIbHYI0 U KOHEYHYIO TOYKU TPACKTOPUH
JIBUKEHUS TeJla 32 JaHHBIN NPOMEXYTOK BPEMEHH;
B. /InuHa TpaeKTOpUU ABUKCHUS;
I'. [1yTh, KOTOPBIN IPOXOJUT TEJO 3a CAUHUILY BPEMEHH.
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3. Tloesn orxomuT OT cTaHmuy ¢ yckopenueM 1 M/ .. Onpenennte mpoMexyTOK BpEMEHH, 3a

KOTOPBIH 10€e3]1 MpoiaeT nyTh 8-10% M.

4. JIBv>KeHHE Tea 3aJJaH0 YPaBHEHUEM (m). Onpenenure mMyTh,
x=0,5+2t+5¢>

MPOMACHHBIN 3a TPOMEXKYTOK BpemeHu 10 c.
5. Ilo rpaduky 3aBHCUMOCTH MOAYJIS CKOPOCTH OT BPEMEHU OIPEIEIIUTE YCKOPEHUE U
3alyIINTe ypaBHEHUE ABMKeHUs. HauanbHast koopanHaTa Tena paBHa 6 M.

v’ -
X |
1 1;

2 t,c

»
Ll

6. 3anmoHUTE TaOJIHITY, UCTIONB3YS TPad K CKOPOCTH ABMKCHUS TEa

Havanbnas YckopeHue Tena YpaBHeHUE YpaBHeHUE Xapakrep
CKOPOCTB CKOpOCTH nepeMenIeHUs JBHKCHUS

»
Ll

7. laHo ypaBHEHHE IBHKEHUS TeNa : X = 4t+8t* 3amonHuTe TaOIUILy U OCTPOUTE TpaduK
CKOPOCTH Tela.

HavanpHas HavanpHas Yckopenue VYpaBHeHue YpaBHeHue Xapaxrep
KOOpANHATa CKOpPOCTb Tena CKOpOCTHU nepemMenieHn JBUKEHUS
s

Kontpoabnas padora Ne2 «3akoHbl coxpaHenusi. Mexanu4veckune KojaeOaHUs U
BOJIHBL.Y.
BAPUAHT Ne 1

1. Onpenenure JUIMHY HATSHOTO MasTHUKA, €CJIM 9acTOTa ero kojaebanuit papHa 0,2 I'mI.

2. Yemy paBeH nepuoji CBOOOIHBIX KOJI€OaHUN MPYKMHHOTO MasiTHUKA, €CJIM Macca rpysa
paBHa 0,25 kT, a xecTkocTh IpyxuHbI 100 H/M?

3. Jlomka xauaeTcsi B MOpEe Ha BOJIHAX, KOTOPBIE PACIIPOCTPAHSIOTCS CO CKOPOCTBIO 2 M/C.
Paccrosinue mexny nBymst OnmkaiiimuMu rpedHsmMu BoH 6 M. KakoBa yactora ynapoB BOJH O
KOPITYC JIOAKU?

4. Kakue mnpeBpallleHUss HSHEPTHUH COBEPIIAIOTCA MpPHU JBUIKEHHH MaTeMaTHYECKOTro
MasiTHUKa U3 KpalHEero MnpaBoro IMOJOXEHUsS K MOJIOKeHUI0 paBHOBecusi? (Cuioil TpeHus B
TOYKE MO/IBECA U CUJION COTPOTUBIICHHS BO3IyXa MpeHeOpeyb. )

5. Crpenok CIBIIINT 3BYK ylapa MyJau 0 MUILIEHb yepe3 1 ¢ mocine BeicTpena. Ha kakom

PAcCTOSIHMM OT HETo HaxoauTcst MuiieHb? CrkopocTh mojieta myau 500 m/c.

6. KonebarenbHoe IBUKEHNE MAaTEMaTHUYE€CKOTO MassTHUKA OMHUCHIBAETCS YpaBHEHUEM
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x = 0,006cos(nt), Tne BenTMUMHA X BbIpa)keHa B METpax, f — B ceKyHaax. Onpeaenure JIMHY
storo masTHuKa. ([TpuasTs g = 10 M/c?)
BAPUAHT Ne 2

1.. Onpenenute Maccy Tpy3a, KOJIeOmIOmerocst Ha MpyKuHe kecTkocThio 36 H/m, ecnu 3a
10 ¢ 610 10 KONMEOaHmii ?

2. MasthHuk umeetr jnHy 40 cm. KakoB Oyaer mepuoa konebGaHHMIl 3TOro MasiTHUKA Ha
noepxHocTd JIyHp1? (MasTHHK CUMTaTh MaTeMaTUYECKUM; YCKOPEHHE CBOOOJHOTO MaJACHUS
Ha MOBEPXHOCTH JIyHBI cUMTaTh paBHBIM 1,6 M/C?.)

3. Onpenenute IIMHY 3BYKOBOM BOJIHBI YEJIOBEUECKOrO Tojoca BhICOTOM ToHa 680 I
(CxopocTs 3ByKa cuntarh paBHoi 340 m/c.)

4. Kak u3MeHSIOTCA CKOPOCTh M YCKOpPEHHE IapuKa MpU KoJiedaTeabHOM ABMXKEHUU?
OTtBeT 000CHYHTE.

5 OXOTHHK BBICTPENINJ, HAX0AACh Ha pacctosiHuu 170 M oT necHoro maccusa. Yepes kakoe
BpeMs MIOCTIE BBICTpENIa OXOTHUK yCIbIUT 3X07 (CKopocTh 3ByKa B Bozayxe 340 m/c).

1. KoneGarenpHoe qBHXKEHHE MAaTEMATUYECKOTO MAasiTHUKA OMUCHIBAETCSl ypPaBHEHUEM

x = 0,006cos(mt), TAe BeNMYMHA X BhIpaKEHA B METpaX, f — B ceKyHaax. Onpenenure
niuHy 3toro Mastauka. (Ipusats g = 10 m/c?)

KonTtposbHas padoraNe3 «IeKTPOMATHUTHOE T0JI€e. DJIEKTPOMATHUTHBIE BOJIHbI.

KBanToBbI€ sIBJICHUS»

Bapmuanr 1.

1. Kak u3MeHHTCs MOPSAIKOBBIN HOMEp 3JIeMeHTa rocie 2 0eTTa pacmnaioB?

2. OmpenenuTb KOTUYECTBO MPOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOMax:

Si, Zr.

3. Onpenenuts Kakol U30TON MOTYYUTCS NPU IPEBPAIICHUH CBUHIIA,

nocie 2 anbga, 3 6eTTa U 2 raMmma pacrnaos.

12Cs

4. Ilepuog nonypacrnaja paguoakTHBHOTO U30TOIA LE3UsI cocrasisier 30 ser.

IMepBonauansHo 6610 410'° aTOMOB 11€3M51, TO CKOJIBLKO UX OyneT yepe3 60 ner?
5. Ilepuon monypacnaaa uzorona iioga ¢ maccoBbiM uuciaoM 131 cocrasnsier 8 cytok. Kakas
JIOJISI aTOMOB pacmnazeTcs yepe3 16 cyrok (B %)
6. Jlonucare peakuuu:
A)94 239Pu + 24He — 7+ 0 1l'l
B)?+714N—>317O+11H
7. 0.Bbrunciiure aeeKT Macc M JHEPruI0 CBS3M siApa aToMa KHCIOpOa  , €CIM My =
(0]
8

1,00728 a.e.m, m, = 1,00866 a.e.m, M, =16,99913 a.e.m.

2BapuaHT

1. Kak u3MeHHUTCS MOPSAIKOBBIM HOMEP dIEMeHTa nocie 2 anbpapacnanos?
2. OmpeaenuTh KOIMYECTBO MPOTOHOB, HEUTPOHOB U AJICKTPOHOB B aTOMaXx:
Br, P.

3. OmpenenuTh Kakoi M30TOM MOJTYYUTCS IPU MPEBPAILICHUN BUCMYTAa,
nocye 3 anbda, 1 6erta u 3 ramma pacrnazos.

4. Tlepuox momypacnajia paJuoakTUBHOTO M30TOMA KaIbIUs 20 coctapisieT 164 cyToK.

[TepBoHauanbHO ObLIO 6-10%° aTOMOB KabIMs, TO CKOJILKO UX Oyaer yepes 328 cyTok?
5.Kakas 1ons paiuoakTUBHOTIO 11€3Us, IIEpUOJ Nonypacnajaa kotoporo 30 jet, pacrnagaeTcs
3a 90 et ( B %)

6.Hanucars Hepocraromuye 0003HaYSHUS B CICAYIONIUX SICPHBIX PEaKIUAX:

A) 36Li + 11p — + 42H€B) ?+1]p — 11 22Na + 24He
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7. Haiianute nedekT Macc U SJHEPrui0 CBSI3M TPUTHS .ecanm m, = 1,00728 a.e.m ,m, =
3
H
1

1,00866 a.e.m, M, =3,01605a.e.m.
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