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AHHOTaIUA K padoueii nporpamme
yueOHOro npeamera «®@u3znka»

Pabouas mporpamma yueOHoTO nipeameTa «Du3nka» 00s13aTeIbHON IpeaMEeTHON o0nacTu
«EcTectBo3Hanue» pazpaboTtana Ha ocHoBaHuU 11.32.1. ®I'OC 000, n1.153. ®OIT OO0 u
peannsyetcs 5 et ¢ 7 no 9 kjacc B COOTBETCTBUHU C (eiepalIbHbIM YU€OHBIM IJIAHOM OCHOBHOT'O
obrrero oopazoBanus (5-onesnas yuebnas neoeius).
Pabouas mporpamma pa3paboTana B cooTBeTCTBHH ¢ [lo0keHnEM 0 paboUynX mporpaMmMax u
OTIpeNieNsieT OPTaHU3aIHI0 00Pa30BATENBHON AEITETPHOCTH YIUTEIEM 0 YUeOHOMY TIPEAMETY
«®Du3uka» (6a30BbIl ypoBeHb). ConepxaHue NporpaMMbl M0 (pU3HMKe HApPaBICHO Ha
(dhopMUpOBaHHE €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUAIOIIUXCS U OPTaHU3AINIO H3Y9ICHUS
(bu3MKK Ha IEITETFHOCTHOM OCHOBE. B mporpamme 1o Gpu3uke yIUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro npeameta B peannzaiuu TpedoBannii ®I'OC OO0 k miiaHUPYEeMbIM JIMYHOCTHBIM H
MeTanpeIMETHBIM pe3yIbTaTaM 00y4YeHHs, a TAKXKE MEXKIIPEIMETHBIE CBS3H
€CTECTBEHHO-HAyYHBIX YUCOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 0O0IIero 00pa3oBaHusl.
Paboyas nmporpamma yuebHoro npeamera «duznkay (6a30BbIi ypoBeHB) siBisieTcs yacTbio OOIT
000, onpeaenstomen:

®  CcoJepKaHMUE;

® [UIaHUpYyEMbI€ PE3YyIbTAThI (JINYHOCTHBIE, METANPEAMETHBIE U MIPEAMETHBIE);

e TeMaTUYecKoe MJIaHUPOBaHHE ¢ YIETOM pabodeil MporpaMMbl BOCIUTAHUS U

BO3MOXKHOCTBIO Hcnojib3oBanust DOP/IIOP.

PaGouas mporpamma oOCyXk/ieHa U IPUHATA PEIIEHUEM METOANYECKOTO OObEIMHEHUS YUUuTeNen
«EcTecTBEHHO-HAy4YHOTO IIUKJIa» U COrJlacoBaHa ¢ 3aMecTuTesieM aupekropa no YBP MKOVY
«ITecounoayoposckas COLL)».
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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMUsl.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CIIoco0a MoTydeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3NKUA HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepcTBa npocsemenus Poccuiickoit @enepauun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJe TMO3HaHUiA U (opMHpoBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupOBaHUE MPEACTABICHUIN O POIH (PU3UKH UL PA3BUTHSA JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHEe YMEHHH OMNUCHIBaTh W OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUM;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIueln (PU3NUECKOro COoAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO CO cepamu MpoheCcCHOHATHHON AEATETLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKECHHUAX (PU3HMUECKON HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YY4ETOM UHIUBUIYAITBHBIX OCOOCHHOCTEH 00YJatONINXCs, CITIUCKA SKCIIEPUMEHTATBHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o mpupoje. SBineHust npupoabl. OuU3nYecKue sSBICHUS: MEXaHHUECKUE,
TEIUJIOBbIE, SJICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenMuuHBL W3mepeHue ¢usnueckux BenuuuH. Du3nyeckue NpUOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoaHasi cCUCTeMa €IMHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TO3HAHUS: HAONMIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABWKEHHE THIIOTES,
OKCIEPUMEHT IO TPOBEPKE THUMNOTe3, O0OBsAcHeHHe HabmomaeMoro seieHus. OnucaHue
(bu3MYECKUX SIBJICHUN C TIOMOIIBIO MOIENIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TeII0BbIe, DEKTPUUECKIE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.



2. ®wuznyeckue MpuOOPHI U MPOLEIypa MPSIMBIX U3MEPEHUH aHAJOTOBBIM U IU(PPOBHIM
puOOpPOM.

Jlabopamopusie padbomot u onvimel.

Omnpenernenue eHbl IeIEeHUs MKaIbl H3MEPUTEIBHOTO PUOopa.

N3mepenue paccTossHU.

N3mepenne 00bpEéMa JKUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TEJ.

W3mepenue temmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEpPMOMETpa M JlaT4uMKa

TEMIEPATYPHI.

RSN =

6. IlpoBenenue uccienoBaHHUS IO IMPOBEPKE THUIOTE3bI: MaJbHOCTh IOJIETA IIAPUKA,
MYILIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIlIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Paznen 2. IlepponauasnbHble cCBeleHUS 0 CTPOCHUH BelllecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOILINE
JMICKPETHOE CTPOCHHE BEIECTBA.

JIBmwkenue dactuil BemiecTBa. CBs3b CKOPOCTH JIBMDKCHHS YACTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nBuxenue, muddys3us. BzaumoneicTBHe dYacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTaymnuecknx) Tel. B3anmMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbixX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHneM. OCOOCHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Jemoncmpayuu.

1. HabGmonenue GpOyHOBCKOTO JIBHYKCHHUS.

2. HabOmonenue nuddysun.

3. HaOmronenue siBIeHUM, OOBSCHIIOMMXCS MPUTSKEHUEM WIH OTTAJIKHMBAHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoOAelcTBHE TeJl.

Mexanuueckoe naBMxeHuEe. PaBHOMepHOe M HepaBHOMEpHOE JBUKEHHE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUH. Pacu€r rmyTu 1 BpeMeHU IBUKEHHUS.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tell KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWKEHMs Tell. Macca kak Mepa uHepTHOcTu Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTuka B3aumogenctBus Tten. Cuwia ynpyrocth U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JAUHAMOMETpA. fIBi€HHE TAroTeHUss W cuia TsokecTd. Cuiia
TSDKECTH Ha Apyrux raHerax. Bec tema. HeBecomocTs. CrnoxeHue cuil, HampaBJI€HHBIX I10
onHOH npsmoii. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHe CKOJBKEHUS U TPEHHE IOKOSL.
Tpenue B mpupoae U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MeXaHU4eCKOTO IBHKEHHUS Tela.

2. VI3MmepeHue CKOPOCTH MPSIMOJIUHEWHOTO JIBUYKEHHUSL.

3. Habnronenue siBIeHUS UHEPIIHH.

4. HabmogeHne U3MEHEHHS CKOPOCTH TIPU B3aMMOJICHCTBHH TE.



5. CpaBHEHME Macc IO B3aUMOJEHCTBUIO TEIL.
6. CnosxeHue CHII, HANPaBJIEHHBIX IO OJTHON TPSMOM.
Jlabopamopusie padbomot u onvimel.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIApUKa B KUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIISA U TaK JIajee).

2. OmpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHS OpycKa WM INapuKa MO0 HAKJIOHHOU
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIINAE 3aBUCHMOCTh pacTsHKeHHS (AeopMarum) MpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. Ilepenaua naBneHust TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounsl.  ['mapocratmyeckuii  mapagokc. CooOmiaromuecss  cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpUuuHBI CyleCTBOBAaHUS BO3AYIIHON
o6onoukn 3emnu. OmnbiT Toppuuennu. M3mepenue aTrmochepHOro MaBlieHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHuUs
aTMOC(hepHOTO JTaBJICHHUS.

JlelicTBHE KUIIKOCTH U Ta3a Ha MOTPY)XKEHHOE B HUX TeNl0. BeITankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypBhI.

[lepenaua naBiaeHUs )KUIKOCTHIO M Ta30M.

CooOmaromuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa NOrPYKEHHOM 4YacTH Tela M
IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITANKHUBAIOLIEH CHIIBI BECY BHITECHEHHO KUIKOCTH.

ok wnE

© ~

VYcnoBue 1mnnaBaHus TeN: IUIABAaHUE WIM TOTPY)KEHHE TeJl B 3aBUCHUMOCTU OT

COOTHOIIIEHUS TNIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
4acTu TeJa.

2. OmpepneneHue BBHITATKUBAIOIICH CHUJIBI, JCHCTBYIOIIEW Ha TeNO, MOTPYKEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONIEH CHJIBI, JEHCTBYIOIIEH Ha Telo B
XKUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIICH Ha

TEJNO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTU TeJia M OT IIOTHOCTH

AKUJKOCTH.



5. KoncrpynpoBanue apeoMerpa WIM KOHCTPYHMPOBaHUE JIOAKHM U OIpeAeieHUuEe €&
I'PYy30II0JbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
peryara. [IpuMeHeHne mpaBmiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ mpocteix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W noreHuuanbHas sHeprud. [Ipespaienue
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopubvie padbomot u onvimel.

1. Ompenenenne pabOTHl CHJIBI TPEHHUS NpPU PABHOMEPHOM JBMKEHHUU Teja II0

TOPU30HTAIBHON IOBEPXHOCTH.
2. HccrnenoBanue ycIOBHA PaBHOBECHSI phlyara.
3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.
8 KVIACC

Pa3znen 6. TennioBble siBJIeHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO--KUHETHYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. ONbITbl, TOATBEP)KIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHUecKkoil Teopunu. CMmauuMBaHWEe U KalWUISpHbIE SBIEHUA. TermsoBoe
paciiupeHue U cxxaTue.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIJIOBOTO JIBMKEHHUS YaCTHILI.
Buytpennsis sHeprus. CnocoObl W3MEHEHHUsS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, HU3TyYeHHE.

KonuuectBo TeminoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1e€MIO00MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAITMYECKHX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanus. Vcmapenue.
Kunenue. YnenbHas TermnoTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KHUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.

Habmronenue nuddysum.

Habmronenue sSBiIeHUI cMadyiBaHUS M KaMWJUTSIPHBIX SIBJICHHM.
HaGnroneHue TerioBoro pacumpeHust Tel.

o wnE

H3Menenue gaBieHMs rasza IMpu UBMCHCHNUU 00bEMa u Harp€BaHHU UJIN OXJIAKACHUH.



6. IIpaBuna u3mMepeHHs TeMIEpPaTypHl.

7. Bunel Teronepeaayu.

8. OxJnaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue mpu cOBepIICHHH Pa0OTHI BHEITHUMH CHUIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGnroieHne KUneHus.

12. HabmroieHue IOCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIIOAEHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B, JKUAKOCTENH U TBEPBIX TEI.
Ornpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OneIThI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JAaBJICHHUS BO3JyXa OT €ro oObéMa Hu

s wbdE

HarpeBaHus WU OXJIAKICHHUS.

6. ITlpoBepka THIIOTE3bl JUHEHHOW 3aBHCHMOCTH JUITMHBI CTOJIOMKA IKUJKOCTH B

TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnroneHne M3MeHEHUs BHYTPEHHEH SHEPrUM Teja B pe3yibTare TEIUIONepeaaun u

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue sSBJICHUS TEIIOOOMEHA MTPH CMEITMBAHWK XOJIOTHOW M TOPSYCH BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE ¢

HarpeThiM METaUINYECKUM IHIUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. ViccnenoBanue mpoiiecca UCHapeHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBIEHUS JIb/IA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHUSI.

Onextpuszanus Teia. JlBa poja JEKTpUYECKHX 3apsioB. B3zaumopelicTBue 3apsuKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCMCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3aps70B U PACCTOSIHUS MEKTY TEIaMHU).

Dnextpuueckoe nose. Hanpsoxk€HHOCTh 3nekTpuyeckoro nosst. [lpuHuun cymeprno3uuuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS ANEKTPUUIECKOTO 3aps/ia.

DNeKTpUYeCKUid TOK. YCIOBHUS CYIIECTBOBAHHUS OJIIEKTPUYECKOro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JlelCcTBUA AIEKTPUYECKOTO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEKTPUUYECKUN TOK B JKUJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. JJiekTpuueckoe HampspbkeHue. CONpOTHBICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIEHHWE BemlecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE M apaIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTENH IEKTPUUYECKOM Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe [ Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJie
ANEKTPUUECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBHE MarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJABHUTaTedb MOCTOSHHOTO TOKa. lMcmonb3oBaHue



JJIEKTPOJIBUIaTeIed B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.
Oneiter  @apagess. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.

OnexrporeHepatop. CrocoObl MOJYyYeHHUS INNEKTPUUECKOW HHEPTUU. ODIIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.
Jemoncmpayuu.

CoNaOrLdDE

NNNNNRPRRPRRERRRERRR
ROWONPFPOOONOUODN~AWDNDERERO

DneKkTpu3aIus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MoenupoBaHH€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. I'a30BbI1i1 pa3ps.

. I3MepeHue cuibl Toka aMnepMeTpoM.

. I3mepenue 31eKTpuuecKkoro HampsHKeHUS BOJTBTMETPOM.

. PeocTtaTt u Mara3uH conmpoTHUBIICHHUIA.

. B3zanMogericTBHE MOCTOSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICICHHsI TIOJTIOCOB MarHUTA.
. MoienupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnsIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

. JlelicTBME€ MarHMTHOTO MOJISl HA MPOBOIHUK C TOKOM.

. DNEKTPOABUIaTEIIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbiTel Dapajes.

. 3aBUCHMOCTD HallpaBJICHUA HHAYKIIMOHHOT'O TOKA OT YCJIOBI/Iﬁ €I'0 BOBHUKHOBCHUS.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnE

9.

10.
11.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJI HA TPOBOJIHUKH U JUAJICKTPUKH.
COopka u poBepka padoThI ANEKTPHUUECKON IIENMH MOCTOSIHHOTO TOKA.

N3mepenue u perynupoBaHue CUITbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HAMIPSHKEHUS Ha PEIUCTOPE.

OneIThI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  DIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJHHKA OT €ro JJIUHBI, TUIOIIAIH MOMEPEYHOTO CEYSHHs K MaTepHana.

[IpoBepka mpaBuia CIOKEHHUS HAMPSHKEHUH MPU MOCIEAOBATEIHHOM COCTUHEHHH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CUJIBI TOKA MIPH MAPATIEIBHOM COSIMHEHUH PE3UCTOPOB.
Onpenenenne paboOThI AMEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

OmnpeneneHre MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIJEISEMON Ha pe3UCTOpe.



12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUs
Ha Hel.

13. Onpenenenune KI1J] HarpeBarens.

14. VccnenoBanre MarHUTHOTO B3aUMOACHCTBUS MOCTOSTHHBIX MarHuTOB.

15. I3yyeHne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NpH WX OOBEIUHEHUU U
pasziesIeHHH.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPUPYIOIINAE 3aBUCUMOCTD CHIIBI B3aHMOJACHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne neHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KITJ{ amekTpoaBuraTebHOM YyCTAaHOBKH.

21. OnBITHl 1O WCCIEIOBAHUIO SIBIICHHUS SJICKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBAaHUE
M3MEHEHHI 3HaYCHUs ¥ HAaIPaBJICHUS] MHIyKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe ABukeHHe. MarepuanbHas Todyka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mnpsMoJuHEeHHoe pABMxkeHue. HepaBHomepHOe
NpAMOJIMHENHOE JBWKeHUEe. CpedaHsis U MTHOBEHHasi CKOPOCTh Teja MPH HEPAaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE mpsiMonHelHoe aBrkenne. CBoOoiHoe nageHue. OmbIThI
lNanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpYXKHOCTH. [lepron u yactorta oOpamenus. JIluHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuUTEIbHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akon Hptorona. [lpuHumn
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUs CKOJIBKEHMS, CUjia TPEHHS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOJHOIO TMa/JeHUs.
JlBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM ToukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexanuyeckasi paboTa W MOIIHOCTb. PaboTa cunm TskecTH, yOpyroctH, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunaneHas 3Heprus ckarol npyxxuHbl. Kunertnueckas sneprusi. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4YeCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeHd W TPACKTOPHHA IBMKEHHS OJHOTO W TOTO ke TeJa OTHOCHUTEIHHO

Pa3HBIX TeJl OTCYETA.
3. VI3MepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JABIKEHUS.



o o

HccenenoBanue Npu3HAKOB PaBHOYCKOPEHHOT'O JBUKEHUS.

Habnronenue nBHXeHHS Tela 1O OKPYKHOCTH.

Habnronenne MexaHMYecKUX SIBJICHUN, TPOUCXOSIIUX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTENIBLHO KaOMHeTa (hU3UKH.
3aBUCUMOCTb YCKOPEHUS Tejla OT MACChI TeJla U JICUCTBYIOIICH Ha HETO CHIIBI.
Habntoienue paBeHcTBa CUJl IPU B3aUMOIEHCTBUU TEJl.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBMKCHUM.

. [lepenava nMmynsca Ipyu B3aMMOIEHCTBUH TEII.

. IIpeoOpazoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMITyJIbca [IPU HEYIIPYTOM B3aUMOJEHCTBUU.

. CoxpaHeHue UMIMynbca Mpyu a0COJIIOTHO YIPYTOM B3aUMOJIEHCTBHH.

. Habnmoienue peakTuBHOTO JBUKEHHUS.

. CoxpaHeHre MEXaHMYECKON PHEPTUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHNYECKON SHEPTUH NPU IBWKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopusvie pabomot u onvimel.

1.

©

10.

11.

KoHncTpynpoBanue TpakTa Ijisi pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JBWKEHUS
IrapuKa U TCIICKKH.

Onpenenenre cperHedl CKOPOCTH CKOJBXEHHsI OpycKa WM JIBUXKEHHS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBH)KEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JABMKEHUH 0e3
HayaJbHOM CKOPOCTH.

IIpoBepka TruMoOTE3Bl: €CIM IMPU PABHOYCKOPEHHOM [JBM)KEHUH O0€3 HaudalbHOU
CKOPOCTM IIyTM OTHOCSTCS KakK psi HEYETHBIX YHUCENI, TO COOTBETCTBYIOIIME
IIPOMEXXYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHUS OT CUJIbI HOPMAJIBHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenne paOOTHl CUJIBI TPEHUS IPU PAaBHOMEPHOM [BIDKEHUM Tejla IO
TOPU30HTAIBHONW IOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YNPYrOCTH IpU HOAbEME Ipy3a C MCIOJIB30BAaHUEM
HEMO/BM)KHOTO U TOJBMYKHOTO OJIOKOB.

W3yueHne 3aK0Ha COXpaHEHUs SHEPTUU.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWH: MEpPHOJ, 4acToTa,
amIuityna. MaTtemMatuueckuid M NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue sHeEpruu Mnpu
K0JIeOATeIbHOM JBVKCHHH.

3aryxaromue konebanus. BeiHyxneHHbie koneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CpoiicTBa MexaHnueckux BOJH. [IpoionbHbIe U nonepeyHble BOIHBI. J[JInHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuuyeckre BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1.
2.

Habnronenue xonebanuil Ten noJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.



Habnroenue BBIHYXAEHHBIX KOJICOAHUH U pe30HaHca.
Pacrnipoctpanenue mpoJ0JbHBIX U MIONIEPEYHBIX BOJIH (Ha MOJEIH).
Habnronenue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AxycTHUECKHI pEe30HaHC.

IS

Jlabopamopubvie padbomot u onvimel.
1. Omnpenenenue 4acTOTHI U Mepuoa KojaeOaHU MaTEMAaTUUECKOTO MasiTHUKA.
2. OmpeneneHue 9acTOTHI U MEPUOJIA KOJICOAHUH MPY>KUHHOTO MAasTHHUKA.
3. HccrnenoBanue 3aBUCHMOCTH TEpHOAA KOJEOAHWH TMOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.
4. HccnepoBaHue 3aBUCHUMOCTH IE€pPHOJA KOJICOAHUM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IlpoBepka HeE3aBHCMMOCTH TEepHOJA KOJeOaHUN Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITEL, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh IEpPHOJia KOJEOAHWU TPYKUHHOTO
MasITHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. VI3amepeHue yckopeHusi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkama 3mekTpoMarHuTHEIX BOJH. MCrop30BaHNe 3JIEKTPOMArHUTHBIX BOJTH JUISI COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBeTA.
Jlabopamopnuie pabomel u onvimel.
1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeroBble sIBICHHS.
JlyueBas monenp cBera. Mcrounuku ceera. [IpsmosimHelHOE pacnpOCTpaHEHUE CBETA.
3atmenus Cousiaia u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHS CBETA.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B suH3e. OnTmueckas cuctema ¢oToammapara, MHKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaTbHBIX [IBETOB.
Jucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE PACTIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHse.
XoJ Jydel B pacCenBaroleH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
. Ilpunnun aeictBus oToamnmapara, MUKPOCKOTIA B TEIECKOTIA.
10. Monens rnasa.

CoNOR~LDdDE



11. Pa3znoxenue OEIOro cBeTa B CIIEKTP.

12. Tlonydenue GeIoTO CBETA MPHU CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTO JIyya OT yrJja IaJeHUs.

2. H3ydeHme xapakTepUCTHK H300paXEHHS IPEMETa B TTIOCKOM 3epKalie.

3. MHccrenoBanue 3aBHCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa MajgeHus Ha
IPAaHULIE «BO3LyX—CTEKIION.

[Tonyuenue n300paxeHHi ¢ TOMOIIbIO COOMPAIOLIEH JINH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS H ONITUYECKOM CHIIBI COOMPAIOIIECH JTMH3HI.
OnbIThI 10 Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

No ok

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBbIe sIBJIEHHUS.

OmnsiTel Pesepdopaa u ninanerapuas mojens aroma. Mogens atroma bopa. Mcnyckanue u
rorJyionieHue cera atoMoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakivy. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAacCOBOIO YMCeN. DHEPrus CBSI3U
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

Snepnas sHepreTuka. JledcTBUs paguoaKTUBHBIX U3TYYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4€HHs U TOTJIOEHNUS.

CrnexTpsl pa3IuyHbIX Ta30B.

Cnekrtp Bogopoa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIUX U3TYyUCHHI.

Perucrpanus nsiydeHus npupoaHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUS.

2. UccnemoBaHue TpPEKOB: HM3MEPEHHE HSHEPrUM YACTHIBI MO TOPMO3HOMY MyTH (MO

dboTtorpadusim).

3. M3mepenne paauoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIOUN  MOIYTb MpeAHa3HAUYeH [UIg CHUCTEMaTH3alud U
0000111eHUS TPEIMETHOTO COACPKAHUS U OIBITA IEATEIBHOCTH, TPUOOPETEHHOTO MPU U3YYCHUU
BCEro Kypca (pU3UKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

[Ipy wu3ydyeHUH JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcsl JOCTM)KEHHE MPEIMETHBIX |
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYYHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEOBAHUS SIBICHUU MPUPOJBI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SIBICHUS, TPHUMEHSSI TOIyYCHHbIE 3HAHUA,
peuaTh 3a/1a4M, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHbIE.

[IpyHIMNMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3Jiea peaanu3yercs 3a CU€T Toro,

ok wnE



4T0 00yJarouIrecs BBIOIHIIOT 3aIaHMsl, B KOTOPBIX UM IpEIaraeTcs:
Ha OCHOBE MOJIYYEHHBIX 3HAHUW PAacIlO3HABATh M HAYUYHO OOBACHATH (PM3NUECKUE SBICHUS
B OKPY’KAIOILIEW PUPOJE U IIOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI Hamboyiee BaXXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUYECKOTO MCIOJb30BaHUSA PA3NIMYHBIX HMCTOYHUKOB HSHEPIUHM HA OCHOBE
3aKOHA IIPEBPALLECHHS U COXPAHEHHSI BCEX N3BECTHBIX BUJIOB SHEPTHUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

W3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHMs HalpaBlieHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS Y

obOyuarorerocst OynyT chopMUpOBaHbI CIAEAYIONINE TUIYHOCTHBIE PE3YIbTAThl B YACTH:

e 1) MaTPpUOTHYECKOI0 BOCIIUTAHUA:

® - IPOsIBJIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3HYECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIIEHUE K JOCTIKCHHSIM POCCUUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpaskIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYX/I€HUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
npo0sieM, CBSA3aHHBIX C MPAKTUUYECKUM MTPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B AEATEIHLHOCTH YIEHOTO;

e 3)3cTeTHYECKOro BOCIIMTAHMSA:

® - BOCHPUATHE CTETUYECKUX KAaueCTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

® - OCO3HAHME LIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHENUIIEH COCTABIIAIOIIEH KYIbTYpbI;

® - pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENBCKOM IeSATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI M SIMOIMOHAJIBLHOI0 0JI1Ar0NOJy U

® - OCO3HaHHME IICHHOCTH 0e30macHOro 00pa3za >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWI OE30MacHOr0 IMOBEJACHUS HAa TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000OPYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSAX;

e - copMHUPOBAHHOCTH HaBbIKA pedieKcuu, MpPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTro
e TpaBa y APYyroro 4enoBeKa;

e 06) TPYZ0BOIO BOCIINTAHMSA:

® - aKTHBHOE y4acTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaX CeMbH, 00pa3oBaTeNbHOM
OpraHM3alii, TropoJa, Kpasi) TEXHOJOTHYECKOM U COIMANbHOM HAMpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIe U GU3NIECKIX 3HAHUM;

® - UHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPO(ECcCHil, CBI3aHHBIX C (PU3UKOI;

e 7)3KOJIOTMYECKOr0 BOCTIMTAHUS:



® - OpHUEHTalUUs Ha MNpPUMEHEHHE (PU3MUECKUX 3HAHWUU I pemeHus 3aaad B oOnactu
OKpY)KaIOIllel Cpelibl, MIAHUPOBAHUS IOCTYIKOB U OLEHKU MX BO3MOXHBIX IOCIEACTBUM
JUISl OKPYKArOLEW CpeJibl;

® - OCO3HaHHUE II00ATHHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U IMyTel UX PEeUICHHUS;

e §) aganTanuM K U3MEHSIOIHUMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI cpeabl:

e - noTpeOHOCTh BO B3aUMOJEWUCTBUU IIPU BBHIIOJHEHUH MCCIEAOBAHUA M MPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSIM JPYTHUX;

® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e - 1OTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcie (OPMYIMPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

® - 0CO3HaHHUE Ae(PUINUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEHN B 001acTH (PU3UKH;

® - [UIAHMPOBAHME CBOETO PA3BUTHS B MIPHOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

® - CTPEMIIEHHE aHAJU3UPOBAThH U BBIABIIATH B3aUMOCBSI3U MPUPOIbI, OOLIECTBA U SKOHOMHUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHU;

e - OIICHKAa CBOMX JEMCTBMM C Y4ETOM BIMSHHUS Ha OKPYXKAIOUIYIO CpEIy, BO3MOXHBIX
ri100aILHBIX MTOCJIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesymbraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKITIOYAIOIIME TIO3HABATEIbHbIC YHHBEpCATbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBYSI, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:
® BBIABIIATH U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKH OOBEKTOB (SIBJICHUH);
® YCTaHaBIIMBAaTh CYIIECCTBEHHBIN MpPU3HAK KIacCU(UKAIIUU, OCHOBAHUS IJI1 0000IeHHS
U CpPaBHCHHS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMAaTpUBAEMbIX (paKTaxX, NaHHBIX U
HaOIOACHUAX, OTHOCSAIIUXCS K (PU3UICCKUM SIBJIICHUSM;
® BBIABIATH NPUYMHHO--CIICJACTBEHHBIE CBS3U NPU U3YUYEHUH (PUINYECKUX SIBICHUH U
MPOLIECCOB, J€JIaTh BBIBOJABI C UCIOJIb30BAHUEM JIEIYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENIbHO BBIOMpaTh cmoco0 pemieHus YydyeOHOM  (u3MYecKoi 3amadu
(cpaBHEHHE HECKOJIBKMX BAapHUAHTOB PEIICHHs, BbIOOpP Haumbosiee MOJXOJSIIET0 ¢
Y4ETOM CaMOCTOSITEILHO BBIJICTIEHHBIX KPUTEPHEB).
ba3zoBble uccieaoBareabcKkue 1eMCTBUS.
®  JICIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKA UHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCeI0BaHHe (PU3NIECKOTO SIBICHUS;
® OIIEHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOITYUYCHHYIO B XOJI€
WCCIeA0BaHuUs WM SKCIIEPUMEHTA;



CaMOCTOSATENbHO  (HOPMYIUpPOBaTH OOOOIICHWS © BBIBOJABI 1O  pPE3yJIbTaTaM
POBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe Pa3BUTHE (PU3UICCKUX MPOIECCOB, a TAKKE
BbIIBUI'aThb IMMPCATIOJIOKCHHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pa6ora ¢ undopmanmueii:

MPUMEHATh Pa3IMYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl NPH TOUCKE M OTOOpE
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIUIOKEHHONW yaeOHOM (hpu3nUYecKoi 3a1auu;
aHAJM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THIHBIX
BHJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEIIBHO BBIOMpPATh ONTUMANBHYIO (OpPMY NpeACTaBICHUs HHPOpPMAIUU U
WLTIOCTPUPOBATh pPElIaeMble 3a7adll HECJIOXHBIMH CXE€MaMH, JdarpaMMaMH, WHON
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaeilcTBHUA:

B XoJe OoOCyXJeHMs y4eOHOro Marepuasna, pe3yJbTaToB J1abOpaTOpPHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIPOCHI TI0 CYIIECTBY 0OCYKaeMOi TEMBI M BBICKa3bIBaTh UJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOAIepKaHne 01aroKenaTelbHOCTH OOIIeHHS,
COIIOCTAaBJIATH CBOU CYXIACHHA C CYXICHUAMHU JPYrux Y4YaCTHHKOB Jualiora,
oOHapyXUBaTh pa3IMYNe U CXOJICTBO MO3HIINH;

BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'H/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJTHEHHOT' O (i)I/I?;I/I‘-IeCKOl"O OIIbITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOU (Pr3nUecKo mpoOIeMbl;

MPUHAMATh [EIH COBMECTHOW JEATEIbHOCTH, OPraHWU30BBIBATH JCHCTBHS IO €€
JOCTI)KEHUIO: PACIPENeNIATh PO, 00CYKIaTh MPOIECCH M Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

BBITIOJIHATh CBOKO 4acTh PalOTHI, JOCTHras Ka4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HATPAaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTrHMH YICHAMH KOMaH/IbI;
OIICHUBATh KAYeCTBO CBOETO0 BKJIAJAa B OOMUH TPOMYKT IO KPUTEPHSM,
CaMOCTOSTEBHO C(HOPMYITUPOBAHHBIM YJ4aCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcaJbHbIe YUeOHbIe 1eiCTBHS

Camoopranuszanmsi:

BBISBJIATh NTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLUsX, TPEOYIOUINX Ul peIIeHUs
(bu3nYecKuX 3HaHUH;

OpUEHTUPOBATHCSI B PA3IMYHBIX MOAXOJAX MNPHUHATHUSA pelIeHud (MHIUBUAYaIbHOE,
MIPUHATHUE PELIECHHs B TPYIIE, IPUHATHE PEIIEHUH Ipynoi);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHus] (PU3MUECKOW 3ajauyd MM IUIaHa
UCCIIEIOBAaHUSI C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpearaeMble BapuaHThl peIIeHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPO.TIb, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

AaBaTb aICKBATHYIO OLICHKY CUTYyallUX U MNpeAjiaraTb IjiaH eé U3MCHCHMUAA,



e OOBSACHATD NPUYMHBI JIOCTHKCHHS (HEIOCTHMIKECHHUS) pe3yJabTaTOB JEATEIHHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHUBHI B JICATEIHLHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
HCCIIEIOBAHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHUBIIMXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM;

® CTaBUTH ce0s1 HA MECTO APYTOTo YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUU HA HAYYHYIO
TEMY, IOHMMaTb MOTHBBI, HAMEPEHHUS U JIOTUKY APYTOro;

e T[pHU3HABATh CBOE TMpaBO HA OMMOKY NpPHU pPEHICHHH (QHU3UYECKUX 3ajad WU B
YTBEPKJICHHSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIbTATHBI

K koHy oOyueHuss B 7 kjiacce NpeAMETHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHPOBAHHOCTH Y OOyUJAIONIUXCS YMEHHI:

® HCIIOJIB30BAaTh TIOHATHSA: (HU3UYECKHME ¥ XWMWYCCKUE SIBIICHUS, HaOJIOJCHHE,
IKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, CIUHUIBI (DH3MUECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBYOKCHHE  (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuath sBieHUus (Auddy3us, TEIIOBOE IBUKCHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE NBM)KEHUE, MHEpLHs, B3aHUMOJICIICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallleHWs, Nepefadya aBji€HUsS TBEPABIMHU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue TeJl, IPEBpallleHus
MEXaHUYECKOM HEePTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOLIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJE: MPUMEPHI JABIKEHUS C Pa3IHMUYHBIMU
CKOPOCTSIMU B XKUBOW W HEXHBOW INpupoje, ACHCTBHE CHIIBI TPEHHUS B MPHUPOJE U
TEXHUKE, BJIMSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOM OpraHusM, IUIaBaHHE phIO,
pBIUard B Telie 4YeJOBEKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIIECTBEHHbBIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SBICHUM;

® OIUCHIBATh U3yYCHHBIC CBOMCTBA TEN U (DPU3MUECKUE SIBICHUS, UCTIONb3ysd HU3NUECKUE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSS
CKOPOCTh, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tela, Cuja TPEHUs, JaBlICeHUE
(TBEpIoro Tema, KUAKOCTH, rasza), BBITAJKWBAIOLIAs CHJIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, IUJI€YO0 CHJIBL, MOMEHT CHJBI, KOI(PQHUIMEHT TMOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMAaIbHas dHEPTUs), MPU OMHCAHUH TMPABUIBHO
TPaKTOBAaTh PUINYECKUI CMBICI HCTOIb3yEeMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MAaHHYIO (PU3UYECKYIO
BETUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKHd HU3YUYEHHBIX 3aBHCUMOCTEHN
(u3MYECKUX BENUYHH;

® XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKHE SBICHHUS U TMPOLECCHI, HCIOIB3YS
MpaBWJIa CIIOKEHUs CHJI (BIIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pbryara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,



3aKOH COXpaHEHUsI MEXaHUYEeCKOW HSHEpPruu, MpH OSTOM JaBaTh CIIOBECHYIO
(hOpMyITHPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUIECKOE BBIPAKEHUE;

OOBSACHATh (U3UUYECKUE SBJICHHS, MPOIECChl UM CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH MPUUYUHHO-
-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX IIaroB C OMOPOM Ha
1-2 wW3ydeHHBIX CBOWCTBa (DM3MUYCCKUX SBICHHUH, (U3NYCCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacy€rHble 3agaud B 1-2 neicTBUs, HMCHONb3ysd 3aKOHbI U (DOPMYJIBI,
CBs3BIBAOIME (DU3MYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUSA 3a7a4u
3aIHMCHIBATh KPATKOE YCJIOBHE, TOJCTABISITh (DU3MUECKUE BEITUYHHBI B (DOPMYIBI H
MPOBOJIUTHh PACUETHI, HAXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOJUMBIC ISl PEIICHUS
3a]1a4, OL[CHUBATh PEATUCTUYHOCTD MOJYYEHHON (PU3NUYECKOI BEIMYUHBI;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU TOMOIIUA (HUZHIECKUX
METOJIOB, B OIMCAHUHM WCCJICAOBAHUS BBIICTATh TMPOBEPSEMOE TPEIIOJIOKEHUE
(rumote3y), pasznuyaTh U HWHTEPIPETUPOBATH TOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OImMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI IO €T0 pe3ysIbTaTaM;

MIPOBOJIUTH OTBITHI TI0 HAOTIOAEHUIO (U3UYECKUX SIBICHUN WU (DU3UYECKUX CBOWCTB
Ten: (GOPMYIHpPOBATh TIPOBEPSEMBIC MPEANOJIOXKEHUs, COOMpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYA0BaHUS, 3aMUCHIBATh X0/ OTIBITA H (POPMYITUPOBATH BHIBO/IHI,
BBITIOJTHATE TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C HCIOJb30BAHUEM AHAJIOTOBBIX U IMHUQPPOBBHIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
HCIIOJIb30BAHMEM TMPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Teaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAIu
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YIJIMHEHUs MPYXUHBI, BbITAJKUBAIOLIEH
CWIbl OT O0OBEMA MOTrPY)KEHHON YacTH Tela M OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HAa KOTOPYIO MOrPYKEHO TeJo,
yCIOBUM IUJIaBaHUSI TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
MU3MepeHus, CleAysl NPeIOKEHHOMY IUIaHy, (UKCHUPOBATh Pe3ybTaThl MOJY4YECHHOM
3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJAE MPEIIOKEHHBIX TaOMUI[ U TpPaduKOB,
JIeNIaTh BBIBOBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIUYUH (TUIOTHOCTH BEIIeCTBa
KUJIKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHMs, JaBJICHHE BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JIEWCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JAEHCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEIOKEHHON
WHCTPYKIMU: TIPU BHITIOJTHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTABHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEITMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH OE30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMETp, pblYar, MOJABHKHBIA U
HEMO/ABWKHBIN OJI0K, HAKJIOHHAS TII0CKOCTH;



XapaKTepH30BaTh MPHUHLUIBI JCWCTBUS M3YYEHHBIX NPUOOPOB U TEXHHYECKHX
YCTPOMCTB € ONOpPOM Ha HX omMcaHusd (B TOM YHCIE: NOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUIM IIPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCHOJb3ys 3HAHUS O CBOMCTBAX (U3UYECKUX SIBICHUI M HEOOXOIUMBIC
(bu3nveckre 3aKOHbI M 3aKOHOMEPHOCTH;

NPUBOANTH TIPUMEPHl (HAXOAWTH HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
WCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HM ISl oOecreyeHus
0e30MacHOCTH NpU oOpalieHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIISATh OTOOp HCTOYHMKOB HHpoOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHbIX UICTOYHUKOB BBLAEIATH HH(OPMALIMIO, KOTOPAsl SBISETCS IPOTUBOPEUMBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCI0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHME MHUChMEHHBIE M YCTHBIE COOOIIEHUsT HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMaluu GU3NYECKOTO COAEPKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEeHHs 0 pe3ybTaTax MPOEKTOB MM y4eOHBIX HCCIEA0BAHUMN, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YUYEHHBIH TOHATHWHBIA ammapaT Kypca (DU3UKH,
CONIPOBOXIATh BBICTYIUICHHE MPE3CHTALUEH;

IIPY BBIIOJIHEHUN Y4EOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpeAesTh 00I3aHHOCTH B
rpyHIe B COOTBETCTBUM C IIOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 32 BBIITOJIHEHUEM TUIAHA
NEeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAaA B JCSITEIbHOCTH T'PYIIIbI,
BBICTPAaUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy obyuenuss B 8 kiiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

WCIIOJIb30BaTh TMOHSATHSA: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMopgHBIE Telna,
HACBIIIICHHBIM W HEHACBIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPTHsl, TCIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPHYCCKHUI 3apsil, DICKTPUUECKOE
MoJie, MPOBOJHUKH W AWDJICKTPUKH, MOCTOSHHBIA AJICKTPHUYECKHH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMPEHUE M CXKaThe, TeIUlolepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, WCHApEHUE, KOHJICHCAIIMS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KHIICHHUE, TerIonepeaya
(TermnonpoBOIHOCTh, KOHBEKIUS, HM3IIy4€HHUE), SIIEKTPU3allvs Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aUMOJCHCTBHUE
MAarHuTOB, JAEHCTBHE€ MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHA) TO ONHCAHHUIO HX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (PM3NUYECKUX SBIECHUN B OKPYXKAIOIEM MHpE, B
TOM uuciae (Qu3uveckne SBIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue CoJliHia,



3aMep3aHue BOJOEMOB, MOPCKUE OpW3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHETa,
JJIEKTPUYECKHE SIBICHUS B arMocdepe, JJIEKTPUYECTBO IKHBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3emiH, Apeid TOIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJIAPHOE CHSIHHE, MPU dTOM MEPEBOJIUTH MPAKTUYCCKYIO 3a7ady B y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBIICHHIA;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEI U CI)I/IBI/I‘-IGCKI/IG SABJICHHSA, UCIIOJIb3YyA (1)I/I3I/I‘IeCKI/IC
BCIINYUHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrusd, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEIJIOEMKOCTh  BEIIECTBA, YJACJIbHAs TEIUIOTAa IUIABJICHUS, VyAENbHas TEIioTa
mapooOpa3oBaHus, yJeNbHAs TEIUIOTA CTOpPaHUS TOIUIMBA, KOA(P(QHUIIMEHT IMOJIE3HOTO
I[ef/'ICTBI/Ifl TEIIOBOU MalllMHbl, OTHOCUTCJIbHAA BJIA)KHOCTHL BO31YyXa, BHCKTpI/I‘-ICCKI/Iﬁ
3aps], CUJia TOKa, DJJIEKTPUYECKOE HANpsDKEHHE, COMPOTHBJICHUE IPOBOIHUKA,
YACJIBHOE COMPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIIHOCTh JIEKTPUUYECKOTO TOKA), MPHU
ONMMCaHUMU TIPaBHJIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI HCIIOJIb3YEMBIX BCJIMYUH,
o0o3HaueHus u CANHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYHH, HAXOJUTH (1)OpMYJ'II)I, CBA3BIBAIOIIINC
JaHHYI0 (U3MYECKYI0 BEIUWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TIpapuKu
HU3YUCHHBIX 3aBUCHMOCTEN (1)I/I3I/I'~I€CKI/IX BCJINYHH,

XapaKTepUu30BaThb CBOMCTBA TEII, (1)I/ISI/I‘IGCKI/I€ ABJICHUSA W TIIPOLCCChI, HCIIOJIB3Ys
OCHOBHBIC IIOJIOKCHUS MOJ'IeKy.TISIpHO--KHHeTquCKOﬁ TCOpHUU CTPOCHHUA BEIICCTBA,
MPUHIIATI CYMEPIIO3UIMU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH Oma i yvacTka menu, 3akoH J[xoyns—JIeHna, 3aKkOH COXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBACHATH (pU3MUECKHE TPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX SBJIICHUH, PU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEM;

pemath pacy€THble 3agaud B 2—3 JEHCTBUS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (DU3MUECKHE BEJIMYUHBI: HAa OCHOBE aHalM3a YCIOBUA 33Ja4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX NIl PEIICHUS 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ui €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYEHHOE 3HAUCHHE (DPU3HUECKOI BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysS  ONUCAHUE  HCCIEAOBaHHWSA,  BBLACTATH  IPOBEpsieMOe
MIPENIOJIOKEHNE, OICHUBATh MPAaBUJIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JieNaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (U3UYECKUX SIBICHUNA WU (U3MUYECKUX CBOWCTB
Ten (KamwuIsipHbIEe SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
M3Nyyaroeil  (moryomaromed) TOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJM €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yallM3alisi MarHUTHBIX MOJIEW IOCTOSIHHBIX MAarHUTOB, ACMCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3IIEKTPOJBUrATENS
MOCTOSIHHOTO TOKa): (opMymnupoBaTh MpOBEpsEMbIe MPEINOJIOKEHUs, COOUpaTh



YCTAHOBKY M3 MpPEUIOKEHHOTO O000pyIOBaHMSA, ONUCHIBATH XOJ OMNBITa U
(hopMyIupoBaTh BHIBOIBI;

BBITIOJIHATE TIPSIMBbIE M3MEPEHHsI TEMIEepPaTypbl, OTHOCUTEIILHONW BIAXXHOCTH BO3/YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIMTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOUN BEIWYHMHBI OT JPYrOW C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHHH (3aBUCUMOCTH CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIAJU NOMEPEYHOI0 CEYEHUs M YJEJIbHOIO CONPOTHUBIIEHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIEI0BAaTENIbHOTO U MapajUIeIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh HCCJIEI0BAaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MIPEI0)KEHHOMY IUIaHy, (PUKCUpPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKOB, JI€NaTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpEHHs (DPM3NYECKUX BETMUYWH (yIeNbHas TEIUIOEMKOCTh
BEII[ECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOUIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HU3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKITUH, U BBIYUCIISTH 3HAYCHNE BEIINIHHBL,

coOnroAaTh TMpaBuja TEXHUKHM O€30MacHOCTH mpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh TPHHIMUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHUX
YCTPOMCTB € OMOpOM Ha WX OMHCAaHMS (B TOM YHUCIE: CUCTEMa OTOIUJICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETpP, BOJBTMETP, CUETYHK 3JIEKTPUUYECKOM
SHEPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTETH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), MCIOJb3YS 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUH U
HE0O0X0ouMBbIe PU3NIECKIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEocTar), COCTABIATH
CXEMbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTeNIbHBIM U MapauleIbHBIM COEINHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB NEKTPUUYECKUX EMeil;
MPUBOJUTE TpPUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWI B TOBCEAHEBHOW KHU3HU JJs OOECledYeHHUs
0e30macHOCTH Tpu OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXPAaHEHHUs 3J0pPOBbsI M COONIIONIEHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpY>Karollen cpene;

OCYILIECTBIIATh MOUCK HHpopManmu (usnueckoro coiepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUN U NyTEM CpaBHEHHs JONOJHUTENBHBIX HCTOYHHUKOB
BBIICNAT, WH(MOPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHO;

WCIOJIb30BaTh MPH BHITIOTHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATYPy
(U3NYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypcsl ceTu IHTepHerT,
BIa/IeTh NMpUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;



co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKHE YCTHBIE cOOOIIeHus, 0000mas
MHGOPMALMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COIEp)KAaHUS, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHON WM  HMCCIEeI0BAaTEIbCKON
JEATEINbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYECHHBIM NOHATUHHBIM anmapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAIUCH;

IpHU BBHITMOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAaHWHA (DU3UYECKUX MPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIIEIUTh 32 BBIIOJIHEHUEM IUIAHA JACWCTBUU W KOPPEKTUPOBATh €ro, aJaeKBAaTHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  TPYNINbl, BbICTpaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MIPOSBIISISI TOTOBHOCTH pa3peraTb KOH(PIUKTHI.

K xoniy obydenus B 9 kjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HUCITIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO JIBIXKEHUS, nepopManus (ynpyras, miacTuyeckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpYy3KH, IICHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CHEKTPbl HUCIYCKAaHWA UM IIOTJIOIICHUA, anbcba-, Oera- W ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKA,

paznuuaTh SIBIICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJIMHEHHOE JIBUKEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TEN, PABHOMEPHOE
JBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pPacIpoCTpaHEHUE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0OKCHUE
0eroro cBera B CIHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3ITYYCHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPHPYIOIIMX
IaHHOE (pU3HYECKOe SIBICHUE,

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHUX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B TPUPOJEC: NMPHIMBBI U OTJIHBBI, JIBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEAKTUBHOE JIBKCHUE )KUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3X0, IBETa Tell,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOIETOBOTO U PEHTTCHOBCKOTO HM3JIyYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC H3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HAa OPraHU3M YelIOBEeKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABIICHUH;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAaJeHUs, BEC Tella, UMITYJIbC Tela, UMITYIhC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJIHAS MEXaHW4ecKas SHEpPrus, MEepHoJ U YacToTa KoyieOaHWid, ITMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEJOMIICHUS
Cpenbl), PU ONMHCAHUM TMPABHIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIb3YEeMBIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBl (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSA3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYHHY C JAPYIMMH BEIMYMHAMHU, CTPOUTHh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHHUSI M TMPEIOMIIEHHUS CBETa, 3aKOHbl COXpPAHEHHs 3apsl0BOTO U
MaccoBOTO 4YHCEI TpU SAEPHBIX pPEaKUMsIX, IpPH OTOM JaBaThb CJOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBAaTh €70 MAaTEMaTHYECKOE BbIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  HNPUUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (QU3MYECKUX SABJIECHUH, (UBNYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OTHUPAIOIIUECs HAa CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJlauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAOLIUE WJIN
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
IPOBOJUTh pacu€Tbl W OLEHHUBATH PEATUCTUYHOCTh IMOJYYEHHOTO 3HA4YEHUs
(bM3UYECKON BETUIMHBL;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh IMPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJIb3ysl ~ ONMCAaHUE  HCCIENOBaHUS,  BBLAEHATH  IPOBEpsSEMOE
IPEINOJIOKEHNEe, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa IPOBEACHUS HCCIEIOBaHHUA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbrOoTOHA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCHUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHUH, PSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KEHUE Oeoro CBeTa B CHEKTpP, M3y4€HHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMera B COOMparoliel JIMH3E,
HaOJI0/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHLHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONMCHIBATH XO/1 OTbITA U
€ro pe3yibTarhl, HGOPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHBI ((OKYCHOE paccTOsiHMEe COOMparoUiei JIMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIBLHOT0 MpUudopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHUCUMOCTEH (U3UUECKUX BEIUYMH C HCIOJIb30BAaHHEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XE€HHs CBETa OT yrja NaJcHUsS U
yIJia MpeIoMJICHHs OT yIJla MajeHus): INIAHUPOBATh MCCIEOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH



(¢u3MYecKuX BEIWYMH B BHJE TAaOIHIl M TpaduKoOB, AETaTh BBIBOJBI 10 Pe3ylIbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIWYMH (CPEOHSS CKOPOCTh H
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIMEHT TPEHUS CKOJILKEHHS, MEXaHudeckas paboTa u
MOIIHOCTh, YacTOTa W TEpHoj KojeOaHWid MaTeMaTH4eCKOTO W MPYKHHHOTO
MasiTHUKOB, OINTHYECKass CHja COOMpAOMmel JHMH3bI, pAJAWOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCHEPUMEHTAJIBHYIO YCTAHOBKY M BBITIOJHATH
W3MEPEHUs, CIenys NPeNIOKEHHOW MHCTPYKIHMH, BBIUUCIATH 3HAUCHHE BEIMYMHBI U
aHAM3UPOBATh TIOJNyYEHHBIE pE3yAbTaThl C YYETOM 3aJaHHOM MOTPEHIHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ JabOpaTopHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW HM3YYEHHBIX (DU3MYECKHX MOJENEW: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO Spa;

XapaKTepU30BaTh TPHHIMUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHUX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, TATINKU MTOJIOKEHHUS,
pacCTOSsIHHS U YCKOPEHHSI, paKeTa, 3X0JI0T, OYKH, TIEPUCKOII, OTOAIIapar, ONTHIECKUE
CBETOBO/JIbI, CIEKTPOCKOMN, J03UMETp, KaMepa BuiIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB IPU PELICHUH y4eOHO--
MPAKTUYECKUX 3aJ]ay, ONTUYECKHE CXEMBbI I MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TIpUMEpax) MPAKTUYECKOTO
UCIOJb30BAHUS (PU3MUECKUX 3HAHUM B IIOBCEHEBHON MXU3HU [UId oOOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMcCTBaMmuy,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHsT HOPM HKOJIOTMYECKOTO IOBEIECHUS B
OKpyXarollel cpezne;

OCYLIECTBIIATh IMOMCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATENBHO (OPMYNIUpPYsl IMOUCKOBBIM 3alpoc, HAXOAUTh ITyTH OIpeesICHUs
JOCTOBEPHOCTH TOJYy4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB,;

UCIOJIb30BATh MIPH BBHINOJHEHUN Y4EOHBIX 3alaHUN HayYHO--NOMYJISIPHYIO JIUTEPATYPy
(GU3MYECKOr0 COAEp)KaHUs, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCHhMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOT0 COJep:KaHUs, MYOJUYHO NPEACTaBIAThH
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM MOHATUHHBIA ammapar H3ydyaeMmoro pasjaena (pusuku u
COINPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne | HaumenoBaHmue
(uudpossbie)
n/ | PpasiesioB U TeM Bcer | Konrpouasn | IIpakruyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pasjnen 1. ®u3uka u e€ poJib B MO3HAHUM OKPY:KAKOLIEro MUpPa
DUBIKA - HAVKE O bu6mmoreka [{OK
W3WKa - H
1.1 IDHDOLe Ve 2 https://m.edsoo.ru/7f41
PHPOA 6194
DusHIeCKIe bu6moreka [IOK
1.2 R 2 1 https://m.edsoo.ru/7f41
6194
EcrectBenHOHaY4 bubnuotexa [JOK
1.3 HBII METOJI 2 1 https://m.edsoo.ru/7f41
TTO3HAHUS 6194
Hroro mo pazmeny 6

Pa3nean 2. IlepBoHayaibHbIE CBeACHHS O CTPOCHHH BellleCTBa

Crpocrue bu6mmoreka [IOK
2.1 BeleeTBa 1 https://m.edsoo.ru/7f41
6194
JIBmkeHue u bu6mmoreka [IOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHII BELIECTBA 6194
ArperaTHble bubnuorexa [JOK
2.3 COCTOSTHHSI 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl
MexaHudeckoe Bubmmorexa LIOK
3.1 J—— 3 https://m.edsoo.ru/7f41
6194
Vsepus, macca bubmuoreka [JOK
3.2 HHOTHOCT’B ’ 4 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB



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

[laBienue.

[Tepenaua
JTABJICHUS bu6mmoreka [{OK
41 TBEPIBIMU 3 https://m.edsoo.ru/7f41
TeJIaMHu, 6194
KHUIOKOCTSIMU U
rasamu
bu6mmoreka [IOK
4.2 Hlapienie 5 https://m.edsoo.ru/7f41
KHUIOIKOCTHU M
bubmmoreka [{OK
4.3 2;;222?1{06 6 https://m.edsoo.ru/7f41
6194
[eiicTBue
bubmmorexa [{OK
4.4 j;f;icm H rasa 7 3 https://m.edsoo.ru/7f41
PYXEHHOE B 6194
HHUX TEJIO
Hroro mo pazgeny 21
Paznen 5. PaGora u MomHOCTh. JHeprus
PaboTa bu6moreka [IOK
5.1 MOIIHOCTS 3 1 https://m.edsoo.ru/7f41
6194
TpocTsre bu6moreka [IOK
5.2 MEXAHIAMEL 5 1 https://m.edsoo.ru/7f41
6194
Mexanndeckas bubmmorexa [TOK
53 N 4 1 https://m.edsoo.ru/7f41
6194
Hroro mo pazgeny 12
PezepBHoe Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 08 12

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne | HaummenoBanmue
(uudpossbie)
n/ | pasgeqoBuTeM | Bcer | KoHTpoubH IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMel 0 ble padoThI ue padoThl
pecypcsl
Pasnen 1. TensioBblie siBJIeHUSs
Crpoenue u bubnuorexa [JOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f418
BEIIEeCTBA 1ce
TerioBLIe bubmmoreka [{OK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
1ce
Hroro mo pazueny 28

Pa3znes 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS

DIIEKTPUUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apspDKeHHBIC 7 1 https://m.edsoo.ru/7f418
TeJIa U UX 1ce
B3aMOJEHCTBUE
[TocTostHHBIH bu6moreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHHTHEL bu6moreka [IOK
2.3 6 1 15 https://m.edsoo.ru/7f418
SIBJICHUS lce
DJIEKTPOMAarHuT Bubmmorexa LIOK
2.4 4 https://m.edsoo.ru/7f418
Hast MHIYKITUS
1ce
Uroro no pazneny 37
PezepBHoe Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 08 3 14.5

I[TPOTPAMME



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

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
No HaumenoBanue
(uudpossbie)
n/ | pasgeaoBuTeM | Bcer | KoHTpoubH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
M
exa:nq:cme bu6mmoreka [IOK
BUKEHUE U
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €10
4a6
OIIMCAaHUS
Bzaumopeiicteu bubmrorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
€ Tell
4a6
T bu6moreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexann4decKHue KoJ1e0aHus U BOJIHEI
MexaHnnueckue bubmmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHus
436
MexaHnnueckue bubmmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DJIEKTPOMAarHuT BuGmorexa IOK
3.1 Hoe Hoxe 1 6 2 https://m.edsoo.ru/7f41a
AIICKTPOMArHUTH 426
bI€ BOJIHBI
Uroro no pazneny 6
Paznen 4. CBeToBbIE SIBJECHUS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 436
JIMH3BI 1 bu6mmoreka [JOK
4.2 ONITUYECKUE 6 3 https://m.edsoo.ru/7f41a
puOOpHI 4a6
Paznoxenue bu6mmoreka [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTD 436
Hroro no paszneny 15
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Paznea 5. KBanToBble IBJIeHUSA

Hcnyckanue u bubnuorexa [JOK
5.1 HOTJIOLIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpocne bu6mmoreka [IOK
5.2 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa
4a6
Sneprie bu6mmorexa [{OK
5.3 7 1 https://m.edsoo.ru/7f41a
peakuuu
4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpEHME N
000061IeHNE bubnuorexa [JOK
6.1 COJICPIKAHHSI 9 2 https://m.edsoo.ru/7f41a
Kypca QHu3uKH 32 4a6
7-9 xnacc
Hroro mo pazmeny 9
OBILEE
KOJIMYECTBO
YACOB I10 102 2

I[TPOTPAMME
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