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INOACHUTEJIBHAS 3AIINCKA

[IporpamMMa mo Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBJiEHAa Ha
OCHOBE TOJOXEHUI W TpeOOBaHWUU K pe3ynbTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammel, mpeactaBieHHbx B DI'OC OO0, a Takke ¢ ydérom
denepanbHOl paboueit mporpammbl BocnuTaHus W KoHuenmuu mnpenonaBaHus y4eOHOTO
npeaMera «Du3ukay.
Copepxanue  mporpaMMmbl 1o  (u3uKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaIOMIMXCS M OpraHu3aluio u3y4deHus (u3ukm Ha
JesITeIbHOCTHON ocHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuiik PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHMs, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMI.
[Iporpamma 1no ¢u3uKe ycTaHaBIMBAaeT pacHpesesieHHe yuyeOHOro MaTepuala 1o rojam
oOyuenusi (1Mo Kjaccam), MpemiaracT MPUMEPHYIO IOCIEAOBATEIIBHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTHUKE pPa3BUTHUS NPEAMETHOTO COJAEpX aHUA U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCsl.
[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOAMYECKONW MOMOIIU YUUTEIIO
B CO3JIaHUH PaboUeil MPOrpamMMbl IO Y4eOHOMY MTPEIMETY .
dusmKa SABISIETCS CUCTEMO0OPa3yOLUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIBKY (pH3MUYEeCcKUe 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB M SIBICHUH, M3ydaeMbIX XUMHEH,
Ouosiorueil, actpoHoMuel 1 Gu3NUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBISIET HamOoiee SCHbIE 00paslbl MPUMEHEHHWS HAYyYHOTO METOa
MO3HAHUS, TO €CTh CII0C00a MOMYUYSHHS JJOCTOBEPHBIX 3HAHUH O MHUpE.
Opna U3 rIaBHBIX 337a4 (GU3NYECKOro 00pa3oBaHUS B CTPYKType oOliero oopazoBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0OyyJaronmxcs.
N3yuenne ¢uznkun Ha 0a30BOM ypOBHE IMpENOJaracT OBJIAJACHUE CIEIYIOIUMHI
KOMITIETEHTHOCTSIMH, XapaKTePH3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB:
® Hay4HO OOBSICHSTH SIBICHUS;
® OIEHUBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
® UHTEPNPETUPOBATH JaHHbIE W KCIOJIb30BaTh HAy4YHbIE JOKa3aTelbCTBA IS
MOJTYYCHHUS] BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HA YpOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPENEICHHI B
Konnenuuu npenonaBanus yueOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUIX
Poccuiickoii ®enepaiinu, peadu3ymOIIUX OCHOBHBIE 0011€00pa3oBaTeNibHbIE MPOTPaMMBbL,
yTBepkAEHHON pemenneM Koisernn MunncreperBa npocsemenuss Pocculickonn @enepanuu
(mpotoxout ot 3 nexadbpst 2019 r. Ne [IK-48H).
Henun n3yyenus puanku:
e mpuoOpeTeHHEe HHTEpeca W CTPEMJICHUS OOydalomMXCsl K HAyYHOMY M3YYEHHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEJICTABIEHUH O HAayyHOM MeETOJe TO3HaHUuS U (HOPMHUpPOBaHHE
MCCIIEI0OBATENLCKOTO OTHOILIEHHS K OKPY KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PCHUS KaK pe3yiibTaTa W3y4YeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJU (PU3UKHU JIJIS PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA;

® pa3BUTHE TPEACTaBICHUI O BO3MOXHBIX cdepax Oynymed mnpodeccunoHanbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEUIIEMy 00yYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre STHX 1eledl mporpaMMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3zoBaHus 00€CIIEUYNBACTCS PEIICHUEM CIEAYIOINX 3a4a4:

e nmpuoOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHUYECKHX,



TEIUIOBBIX, DJIEKTPHYECKUX, MATHUTHBIX i KBAHTOBBIX SIBJICHHSX;

e TpHOOpPETCHHUE YMEHHMA ONHUCHIBATH M OOBACHATH (U3UYECKHUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyUYCHHBIX 3HAHUIA,

® OCBOGHHE METO/IOB pELICHHS MPOCTEHINNX pPACYETHBIX 3aJad C MCIOJb30BaHHEM
(bU3NIECKUX MOJICTICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YMCHHI HAONIONATh TPUPOIHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble paboOTHl M AKCIEPUMEHTAIbHBIE HCCIIEIOBAHUS C HCIIOJIB30BAaHHEM
WU3MEPUTENBHBIX TIPHOOPOB;

e ocBoeHHE NPUEMOB pabOThl ¢ HMH(POpMaLUE (U3NUECKOro COAEpIKaHUs, BKIOYas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaIu3 M KPUTHYECKOE
OILICHUBaHKE WHPOPMAIINY;

® 3HAaKOMCTBO cO chepaMu npodhecCHOHANIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PH3HMUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30Bblil ypoBEHb) HAa YPOBHE OCHOBHOT'O 00IIer0 00pa30BaHus
oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 kiacce — 68 yacos (2 yaca B
Hezento), B 9 knacce — 102 yaca (3 yaca B HeJlero).

[Ipenyiaraemslii B mporpamme 1o (Gpu3Mke nepeueHb J1abopaTopHbIX paboT U ONBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YUHUTEIb JIEJaeT BbIOOp MpOBEACHUS JaOOPATOpHBIX paboT u
OTIBITOB C Y4ETOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yUaroIuXcs, CIIMCKA SKCIEPUMEHTAIbHBIX
3a/laHul, MpeJiaraéMblX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO SK3aMeHa 10 (U3HKeE.



COJAEP/)KAHUE OBYYEHUA

7 KIIACC

Pasznen 1. dusuka u e€ poJib B IO3HAHMH OKPYKAKOILIEro MHPA.

®usnka — Hayka o npupoje. SBneHus npupoasl. Ousndyeckue sABICHUSA: MEXaHUYECKUE,
TEIIJIOBBIC, IJICKTPUUYECKHE, MAarHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenMUuHBL. M3MmepeHue ¢usnueckux BenuuuH. Du3uveckue MpuOOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi cucTeMa €IMHHIIL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKW M3ydaroT mpupony. EcTecTBeHHO-Hay4YHBIN
METOJ, TIO3HAHUWsS: HAOIIOIEHWe, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKCHHE THIIOTE3,
DKCIIEPUMEHT M0 TMPOBEpKEe THUMoTe3, O0ObsicHeHue Habmogaemoro siBneHus. Omnucanue
(U3UYECKUX SIBJICHUH C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, JIEKTPUICCKIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dusnueckue mMpuOOPHI U MPOIEAYypa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U LU(POBBIM

npuldopom.

Jlabopamopmuwvie pabomot u onvimul.

Ornpenenenne MeHbl ASICHUS KTl U3MEPUTEITHLHOTO TIprbdopa.
N3mepenne paccTOsSHUM.
H3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
Ornpenenenrie pa3MepoB MaJIbIX TEJ.
W3mepenne TtemmepaTypbl MNpH TOMOIIM KUAKOCTHOTO TEepMOMETpa U JaTdMKa
TEMIIepaTyphl.
6. IlpoBemeHue ucCCiIEeIOBaHHUS TIO TMPOBEPKE THIOTE3bI: JATBHOCTh IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIbIIe BHICOTA MyCKa.

Pa3znea 2. [lepBoHayasibHbIE CBEJEHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pasMepbl. ONBITH, J0Ka3bIBAIOLIUE
JUCKPETHOE CTPOEHUE BEIECTBA.

JBrxenune uactui BeniecTBa. CBs3b CKOPOCTH JBH)KEHHUS YacCTUL C TEMIEPATYypOM.
BpoyHoBckoe nBmwkenue, muddysus. BzaumMmopeicTBhe dYacTHIl BEUIECTBA: NPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTaIInyeckux) Ted. B3auMOCBA3b MeXAy CBONCTBAMHM BEHIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenne OpOYHOBCKOTO JIBH)KCHHS.

2. Hab6nronenue nuddysuu.

3. HaOmionenue siBIeHUM, OOBACHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHHEM YacTHUI

BEILIECTBA.

Jlabopamopmuwvie pabomot u onvimol.

1. Ouenka quameTpa aToMa METOJIOM PSIOB (C HCIob30oBaHueM (hoTorpaduwii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

Paznen 3. /IBu:xeHune u B3auMojieiicTBue TeJl.

Mexannyeckoe ABukKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBMKEHUU. Pacu€r myTu U BpeMEeHU ABUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpIUU. B3aumMojaeicTBue Tesl Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBWKEHHMs Tel. Macca kak Mepa uHepTHOcTH Tena. IlnotHocTts BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEIIECTBA.

agrONE



Cuna kak XapakTepucTUKa B3aumojeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBIO JUHAMOMeETpa. fIBleHHE TArOTeHHMs W cuia TsbkecTH. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec tenma. HeBecomocTs. CrodkeHue CuJl, HaIllpaBJIEHHBIX IO
onHOI npsmoii. PaBHozelicTByromas cuwil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHHYeCKOTo JBIKEHUS Tea.
N3mepenne CKOpoCTH NPSIMOJIMHEWHOTO IBUKEHUS.
HaGnronenue siBneHus UHEPIUU.
Habnronenne u3MeHeHus: CKOPOCTH MPH B3aUMOIEHCTBUH TEll.
CpaBHeHue Macc 10 B3auMOJIEUCTBHUIO TE.
CrnoxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW IIPSIMOH.
ﬂaﬁopamopmﬂe padomul u onvimol.
1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBM)KEHHUS (IIApUKa B JKUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUJISI U TaK Jlajiee).
2. OmnpeneneHue cpeiHed CKOPOCTU CKOJIbXKEHHS OpycKa WIM IIapuKa [0 HAKIOHHOHN
IUIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeENA.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
IIPUIIOKEHHOM CHJIBL.
5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIIPUKACAIOLINXCsl IOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B.

Hasnenue. CriocoObl yMEHbIICHHS U YBEIHMUEHHs JaBieHus. [lapienue rasa. 3aBUCUMOCTh
JaBJeHUs ra3a oT o0béma, Temneparypsl. Ilepenada naBnenust TBEPAbIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH llackansa. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmarommpecs cocyabl. [ 'mapaBiauyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3TYIIHON
o6onoukn 3emau. OnbiTr Toppuuennu. M3mepenue atmochepHOro NaBiieHHs. 3aBUCHUMOCTH
aTMOC(EpHOro JaBJCHHS OT BBICOTHI Haja ypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro aBICHUS.

JelicTBHE )KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromias (apxuMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBiIeHHsI )KUIKOCTBIO U Ta30M.

CooOmaromuecs COCyIbl.

I'mppasinueckuii npecc.

[TposiBnenue neicTBust aTMoc(hepHOTO TaBICHHUS.

3aBUCUMOCTh BBITJIKUBAIOLIEH CHIBI OT 00bEMa MOrpyXEHHOM dYacTH Tena M

IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CHJIbI BECY BBITECHEHHOM HKUJIKOCTH.

8. VYcnoBue miaBaHHMs TeN: TIUIAaBaHWE WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOILIEHUS TJIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopmuwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00hEMA MOTpyKEHHOH B JKUIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAJTKUBAIONICH CWIBI, JEHCTBYIONICH Ha TEJNO, MOTPYXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOLIEH Ha Telo B
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JKUJKOCTH, OT MaCChI TeJA.
4. OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IeHCTBYIOLIEH Ha
TEJIO B )KHMIKOCTH, OT 00BEMA MOTPYKEHHOW B KUAKOCTh YaCTH TeJa U OT IUIOTHOCTH
KUJKOCTH.
5. KonctpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOJKM U OIpejaeseHue eé
Ipy3010bEMHOCTH.

Pa3pnen 5. Pa6oTra u MOIIHOCTB. DHeprus.

Mexannyeckasi pabotra. MOITHOCTb.

[IpocTeie MeXxaHU3MBbI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. llpaBuio paBHOBecus
pbruara. IlpuMeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KII/I npocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas »Heprus. KuHermueckas M mnoreHuuanbHas »Heprus. IIpespamienue
OJIHOTO BHU/Ia MEXaHUYECKOHN 3HEPTUHU B APYToi. 3aKOH COXpaHEHUS SHEPIUU B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXaHU3MOB.

Jlabopamopmuwvie pabomot u onvimol.

1. Ompenenennie pa®OTBl CHJIBI TPEHHUS NPU PABHOMEPHOM JIBJKEHHUU Teja 110

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccrnenoBanue ycrnoBuii paBHOBECHS pblUara.
3. Usmepenue KIT/I Hak1OHHOHN MIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KVIACC

Pa3nen 6. TenioBble siBIeHHS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpUr CTPOEHus BelecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyd. OmNbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro coCcTOsSTHUI BeulecTBa. Kpucramiueckue u
amop¢Hsbie Tena. OOBICHEHUE CBOWCTB ra30B, JKUIKOCTEH 1 TBEPABIX TNl HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMaunMBaHME M KanWUIApHbBIE sBIeHUsA. TeruioBoe
pacIIMpEeHHE U CXKATHE.

Temnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWXKEHHUS YacCTHILL.
Buytpennsst sHeprus. CnocoObl HW3MEHEHMsS BHYTPEHHEW »JHEpruu: Tervionepenaya Hu
coBeplieHre padboThl. Buasl Teronepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYCHHE.

KonmuuectBo TemnoTel. YjaelnbHas TEMJIOEMKOCTh BelIecTBA. TermiooOMEeH U TEIUIoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. I[lnaBneHue u oTBepAeBaHHE KPUCTAITUYECKHX
BEIIECTB. YAeNbHas TeIwloTa IuiaBieHus. [lapooOpa3oBaHue W KoHJIeHcarus. lcmapeHwue.
Kunenue. YnaenbHas TtemioTa mapooOpa3oBaHHUs. 3aBUCUMOCTb TeMIEpaTyphl KUIIEHUS OT
aTMoc(epHOro JTaBIeHUS.

BnaxxHoCTh BO3IyXA.

DHeprus TOIUBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix auratenei KIIJ[ TemmoBoro pasuratens. TeruioBbie
JIBUTATENIH U 3aIATA OKPYKAKOLIEH CPEIbI.

3aKOH COXpaHEHUs U NPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpavyuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenne nuddysuu.

Habmroienue siBieHni cCMauMBaHUs U KaMUJUISIPHBIX SBJICHHIM.

Habmnroienue TeraoBoro pacumpeHus Te.

M3MeHeHue AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HAarpeBaHUH WIIH OXJIAXKICHHUH.
[IpaBusia u3mMepeHus: TeMIepaTyphl.

ouhkwdE



7. Bunel Teronepenayu.
8. OxnaxxaeHue Mpu COBEPIICHUU PabOTHI.
9. HarpeBanwue pu COBEpIICHUU paOOTHl BHCITHUMH CHJIAMHU.
10. CpaBHeHHE TEMIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaGmroneHne KAIIEHUS.
12. HaGnroieHre moCcTOSHCTBA TeMIIepaTyphl IPH IJIaBICHUU.
13. Mojenu TeIIOBBIX JBUTATEIICH.
Jlabopamopuwvie padbomot u onvimol.
OnbITHI 110 OOHAPYKEHHIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue qaBiIeHUs BO3IyXa B OAJUIOHE IIMPHIIA.
OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHUS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUsl WIN OXJIAKICHHUA.
6. IlpoBepka THIIOTE3BI JUHEHHOW 3aBHCHMOCTH JIJIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaGmroneHue M3MeHEHUs BHYTPEHHEW DHEPrUU Tella B PE3yJIbTaTe TEeIuIoNepeaayn 1

paboThl BHEITHHUX CHIL

8. HccnenoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMEITMBAHUK XOJIOJHOMN M TOPSYCH BOIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPU TEMIOOOMEHE C

HarpeThiM METAJUTMYECKUM IHITHHIPOM.

10. Ompenenenue yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca HCIapEeHHS.

12. OnpeneneHrie OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenne yaenbHON TEIUIOTHI TUTABJICHHS JIB/IA.

Pazjnen 7. DiekTpuyeckue U MArHUTHBIE SIBJICHUS.

Onexrpuzanus Tei. J[Ba poja 3leKTpUYECKUX 3apsaoB. BizaumopeicTBue 3apspKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aMMOJEWUCTBUS 3apSIKEHHBIX TEA OT BEJIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIaMu).

Onekrpuueckoe nosie. Hanpsok€HHOCTD anekTpuueckoro nois. [IpuHnun cyneprno3unuun
IIEKTPUYECKUX I10JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIM siekTpuueckuil 3apsia. CTpoeHue
aTtoma. IIpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAaHEHUs JIEKTPUUECKOTO 3aps/a.

OJIEKTPUYECKU TOK. YCIOBUS CYILIECTBOBAHMS DSJIEKTPUUECKOrO TOKa. VMcTouHmMkmM
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTHBIEHHE
MPOBOJIHMKA. YIEIbHOE COMNPOTUBJIEHUE BellecTBa. 3akoH Owma 11 ydacTka UENu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTta 1 MOUTHOCTH 3JEKTpUUECKOTo ToKa. 3akoH J[koyns—JIenna. DnexkTpuueckue 1enu
Y IOTPeOUTENH IIEKTpUUECKor sHeprun B ObITy. KopoTkoe 3aMbIkanue.

[TocTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHWTOB. MarHutHoe moJe.
MarunuTtHoe nojie 3eMJIM U €ro 3Ha4eHHe 7151 Ku3HU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. /[elicTBE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTpOABHUIarelb IOCTOSHHOrO ToKa. lMcrnonbp3oBaHue
3JIEKTPOJIBUTaTeel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apanes. SIBneHue  anekTpomMarHuTHOM  uHAyKuuu. IlpaBwiio  Jlenma.
OnekrporeHepatop. CrocoObl TOMyYEHHUS HIIEKTPUUYECKOW HHEPruu. OJNEKTPOCTAHLIUK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexktpuszanus Te.

agrONE



CoNoORAWN
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EWNRPOOWONOOUDMNWNEO

JIBa pona pIEeKTpUUECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSHKEHHBIX TEIL.
YCTpoUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DIIEeKTpOCTATUUECKAsT UHTYKIIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsA0B.

[IpOBOIHUKY M TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

VI CTOYHHKH TOCTOSHHOTO TOKA.

JlelcTBUSA 2IIEKTPUYECKOTO TOKA.

. DIEKTpUUECKUN TOK B KUJKOCTH.

. 'a30BBIi1 pa3psn.

. 3MepeHue cuiibl TOKa aMIepMETPOM.

. I3MepeHue 211eKTpUYECKOrO HaIIPSKEHUS BOJIbTMETPOM.

. PeoctaT u marasuH conpoTUBIICHUN.

. B3auMozeincTBue NOCTOAHHBIX MaIrHUTOB.

. MonennpoBaHue HEBO3MOKHOCTH PA3CIICHHS MIOJIOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX I10JIEH TOCTOSIHHBIX MAarHUTOB.

. OneIT OpcTena.

. MarauTHoe 1nosie Toka. DJIEKTPOMAarHur.

. JlelicTBuE€ MarHMUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATENb IIOCTOSIHHOTO TOKA.

. UccnepoBanue sIBIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

. OnbiTel Dapanes.

. 3aBUCHUMOCTb HalpaBJeHHUs] UHTyKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUS.

25.

SJICKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopusie pabomul u onvimol.

I

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITHI MO HAOTIOEHUIO NIEKTPU3ALMHU Tell UHAYKIUEH U TIPU CONPUKOCHOBEHHUU.
WccnenoBanue neCcTBUS JIEKTPUUECKOTO MOJISL HA TPOBOHUKH U TUAICKTPUKHU.
COopka u mpoBepka padoThI JIEKTPUIECKON MU MOCTOSTHHOTO TOKA.

W3mepenue u peryjJnpoBaHUE CUIIbI TOKA.

W3mepenue u peryanpoBaHue HAIPSHKCHUS.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha Pe3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJEKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHMKA OT €0 JUIMHBI, IJIOIIAIU TOIEPEYHOr0 CEUEHHs U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHHUSI HANPSDKEHUM NpHU MOCIEAOBATEIIbBHOM COETUHEHUU
JIBYX pPE€3UCTOPOB.

[IpoBepka mpaBuia AJis CUITBI TOKA MPU TAPAIIETLHOM COSIUHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

Omnpenenenre MOIIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILErO Yepe3 JIAMIIOYKY, OT HalpsHKEHUS
Ha Heu.

Onpenenenne KIIJ[ narpeBaTens.

HccnenoBanue MarHUTHOTO B3aUMOICHCTBUSI ITOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TIOJII TOCTOSHHBIX MarHUTOB TpU HMX OOBEAUHEHUU W
pa3ieIeHNN.

HccnenoBanue 1eMCTBUS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3aMMOJICUCTBHS KATYIIKA C TOKOM U
MarHuTa OT CHUJIbl TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.

N3yueHue neicTBUSI MATHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

KoncTtpyupoBanue 1 usyueHue padoThl AIEKTPOABUTATENS.

H3zmepenne KIIJI a5ekTpoaBUraTeIbHONM YCTaHOBKH.



21. OneITEl 1O HUCCICIOBAaHUIO SABJICHHUA BHGKTPOMaFHHTHOfI HHAYKIOWH: HUCCIICAOBAHNC
W3MEHEHMI 3HAUCHUS U HaIllpaBJICHHUA UHAYKIOHWUOHHOT'O TOKA.
9 KVIACC

Pa3znen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nwxeHue. MarepuanbHasg Touka. Cuctema orcdyé€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBWKEHHsA. PaBHOMEpHOE MpsMOIMHENHOE JBWXKEeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABMKeHHe. CpenHsss M MTHOBEHHAs CKOpPOCTb Tejla INPU HEPaBHOMEPHOM
JBUKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMOJIHHEHHOE aBuxkeHne. CBoboaHOe mageHue. OnbIThI
[Nanunes.

PaBHOMepHOe nBHXKEHHE 1O OKpykHOCTU. [lepuon m yacrora oOpamienus. JluneiiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroroHa. Bropoi 3akon Herorona. Tperuit 3akoH Herorona. IIpuniun
CyHEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: cCuila TPEHUS CKOJIBXKEHHS, CHUJa TPEHUs
MOKOSI, IPYTHe BUJIbI TPEHHUSL.

Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO MaJeHUS.
JBuwxenne 1aner Bokpyr Connpa. IlepBas kocmuueckast ckopocTs. HeecomocTh u
[eperpys3Ku.

PaBHOBecue MaTepuanbHOU TOUKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKPEINIEHHOM OCBIO BpaieHus. MomeHT cuibl. LIeHTp TsxecTH.

Umnynec tena. M3menenue umnynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJbCA.
PeaktuBHOE nBUXKEHUE.

Mexannueckass padota U MomHOcTb. Pabota cun TsxkecTH, ynpyroct, TpeHusi. Csi3b
sHepruu u pabotel. [loTeHUManbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH.
IToTreHnmanbHas dHeprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
JHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPTUU.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE MyTEH W TPACKTOPH ABIKEHHS OJHOTO M TOTO K€ TeJa OTHOCHTEIHHO

pa3HBIX TEJl OTCYETA.

3. H3mepeHne CKOpOCTH U yCKOPEHHUS PSMOJIMHEHHOTO TBMYKECHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. HaOmronenue nBuxeHMs Tea 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOMCXOJAIINX B cucTeMe oTcuéta «Tenexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHHH OTHOCUTENIFHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HErO CHJIBL.

8. HabmoneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEI.

9. H3meHeHwue Beca Tena MpU YCKOPEHHOM JBH)KEHUH.

10. Iepenaya uMmysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUM IPU B3aUMOJICHCTBUH Tell.

12. CoxpaHnenue UMIyJbca MpU HEYIIPYTOM B3aMMOACHCTBHUH.

13. Coxpanenue uMmyJsbca pu abCOIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HaGmoneHne peakTUBHOIO JBUKEHMSL.

15. CoxpaHenue MeXaHU4YECKON SHEPTUH ITPU CBOOOIHOM MaI€HUH.

16. CoxpaHeHnue MEXaHUYECKOH SHEPTHH MTPU ABMKEHUH TeJIa MO IEHCTBUEM NPy KUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUlsl pa3roHa M JalbHEMILEro pPaBHOMEPHOIO JBHUKEHUS

LIAPUKA WM TEIEKKH.
2. OmnpeneneHne CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBWKCHHS MIapUKa I10



o~

10.

11.

HaKJIOHHOM TJIOCKOCTH.

Omnpenenenre yCKOpEHHUs Tela MPU PAaBHOYCKOPEHHOM JIBIDKEHHUHU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM ABM)XEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka THMOTE3bl: €ClM TpPH PABHOYCKOPEHHOM JABIKCHUHM 0€3 HadalbHOM
CKOPOCTH IIYTH OTHOCATCA KaK pAan HEYETHBIX YUCClI, TO COOTBCTCTBYIOLINUC
MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH CHJIBI TPCHUA CKOJBXKCHHA OT CHJIBI HOPMAaJbHOI'O
JABJICHMSL.

Onpenenenne ko3P huimeHTa TPEHUS CKOIBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTbl CHUJIBI TPEHUS TPU PABHOMEPHOM JIBJKEHUHU Teja 110
TOPU30HTAILHON MOBEPXHOCTH.

Omnpeneneane pabOTBI CHJIBI YIPYTOCTH TNPH TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U TOJIBHXKHOTO OJIOKOB.

V3ydeHne 3aK0Ha COXPaHCHHS SHEPTHH.

Pasznen 9. Mexanudeckue Koj1e0aHUA U BOJHBI.

KonebartenbHoe npmxeHune. OCHOBHbIE XapaKTEpUCTUKU KojieOaHUM: Mepuoj, 4acToTa,
amMmuTyga. MareMaTHuecKuil M NpYXUHHBIA MasTHUKU. llpeBpaiieHue »sHeprud npu
K0J1e0aTEeIbHOM JIBU’KEHUH.

3aryxatomue kojeOaHus. BeinyxieHnsle koneOanus. Pezonanc. MexaHMUeCKUE BOJIHBI.
CaoiicTBa Mexannueckux BoJiH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yiabTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue xoieOaHMiA TN MO ISHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaOmronenue kosieOaHuii rpy3a HA HUTH U HA MIPY>KUHE.

3. Habmionenue BeIHYXICHHBIX KOJIEOaHUH U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJIEIIN).

5. HabmoneHnune 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTUYECKUH pe30HaHC.

Jlabopamopmuwvie pabomot u onvimel.

1. OmpeneneHue 4aCTOTHI U IEpUOAA KOJIEOAHUN MAaTEMAaTHYECKOTO MasiTHHUKA.

2. OmnpezneneHre 4YacTOThI U TIEpHOJIa KoJaeOaH i PY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHOJa KoJeOaHUN TMOABEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. VccnenoBaHue 3aBUCHMOCTH NEpHUOAa KoieOaHUM MPY>KUHHOTO MasTHUKAa OT Macchl
rpys3a.

5. TlpoBepka He3aBUCMMOCTH MeEpHOAa KONeOaHWl TIpy3a, MOJIBEUICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmnbITel, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh IEpHOJia KOJNEOaHWM MPYKHUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHUsI.

Paznen 10. DjieKTpOMArHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkayia 3eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBA3U.

DneKkTpoMarHuTHas mpupoza cera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.



2. BomnHOBBIE CBOHCTBa CBETa.

Jlabopamopmuwvie padbomot u onvimol.

1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIEHOTO Tene(oHa.

Pa3nes 11. CBeToBbIe siBJICHUS.

JlyueBas monenb certa. Mcrounuku cBera. lIpsMmonuHelHOe pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBeta. 3aKOH IpeaoMiieHus cBeTa. [loHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonbp30BaHuE TIOJTHOTO BHYTPEHHETO OTPAXKEHMSI B ONTUYECKUX CBETOBOAX.

JIunza. Xopx nyuedt B numH3e. Onruueckas cuctema (oToamnmnapara, MHKPOCKONA M
Teneckona. [’ a3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnosxxenue 6enoro cera B criekTp. OnbiTel HploToHa. CriojkeHne CIIEKTPAIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpstmonuHENHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBerTa.

[Tonyuyenue n300paXkeHUH B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OnTHyeckuii CBETOBO.

Xoa myueil B cobuparoiiei JInH3e.

Xop Jy4eil B pacceuBarole JIMH3E.

[Tosrydyenne n300pakxeHU ¢ TOMOILBIO JIUH3.

. Ipunuun neiictBus ¢oroanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. PaznoxkeHue 6enoro cBeTa B CIEKT.

12. Tlony4enue 6enoro cBeTa NpH CIOKESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmuwvie pabomot u onvimul.

1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOTI'O JIyda OT yIJIa IaJIeHuUs.
2. M3ydeHue xapakTepUCTHK U300pa)KeHUs IPeAMETa B IJIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCMMOCTH yTIa MPEIOMIICHHS] CBETOBOTO JIy4a OT yTrjla HaJeHHus Ha
IPAaHULIE «BO31yX—CTEKIO».

[Tony4yenue n300paxKeHUi C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

Onpenenenue GOKYCHOTO PacCTOSHUS M ONTUYECKON CUIIbI COOMpAOIIEH JINH3BI.
OnbITHI IO Pa3yIoKEHNIO OEJI0r0o CBETa B CIIEKTP.

OnbITEl MO BOCIPHSTHIO I[BETa MPEIMETOB NPU HMX HAOIIONEHUHM Yepe3 IBETOBbIE
(UIBTPBI.

Pa3nes 12. KBanTOBBIE sIBJICHHUS.

Omneitel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Mcnyckanue u
NOTJIOUICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PamunoaktuBHOCTE. Anbda-, Oera- W ramma-uznydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopens atoMmHoro sapa. HMsoronsl. PannoaktuBHble mpeBpameHus. I[lepuon
MOJTypacnaa aTOMHBIX sJIEp.

SnepHble peakuy. 3aKOHBI COXPAaHEHMsI 3apsAJ0BOrO M MacCOBOTO YHMCEN. DHEPIUsl CBA3M
aToMHbIX siep. CBs3p macchl W dHepruu. Peakuum cuHte3a u JeneHus sjaep. MctouHuku
sHepruu CoJlHIA U 3BE3N.

Snepnas sHepreTuka. JIeHCTBUSA paAUOAKTUBHBIX U3JIyYEHUN HA )KUBbIC OPIaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4€HHUs U TOTJIOIIEHHUS.
CrnieKTphl pa3IuYHbIX ra3oB.

CrnexTp Bopopo/ia.

HaGmnronenue Tpeko B kamepe Busibcona.
Pabora cuéTunka HOHU3UPYIOUINX U3TYUYEHUI.

CoNoOAWNE

No ok

arwONE



6. Perucrpanus u3mydeHus: IPUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopmuwvie padbomost u onvimol.

1. HaOxnromeHue CIUTONIHBIX M IMHEHYATHIX CIIEKTPOB U3TYYCHUSI.

2. HccrnenoBaHue TPEKOB: MU3MEPEHUE SHEPIMM YaCTHUIBI 10 TOPMO3HOMY MyTH (10

¢dororpadusm).

3. H3Mmepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHbHO-0000 A0 MOYJIb.

[ToBTOpUTENBHO--0000IAOIIMK  MOAYNb TMpeAHa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COAEPAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3yUYEHUU
BCEro Kypca (pu3MKH, a Takke s MOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY 10
¢buznke u1st 00yyaromuxcs, BBIOPABIIUX 3TOT Y4€OHBIH MTpeIMeET.

IIpy wu3ydyeHMM JAHHOIO MOJYJSA pPEAIN3YIOTCI M CHUCTEMAaTU3UPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOEecHneuMBaeTcs JOCTHKEHHE MPEAMETHbIX U
METaINpeIMETHbIX IUIAHUPYEMBIX pe3yJbTaToB 00ydeHUs, (hOpMHUpPYETCs €CTeCTBEHHOHAyYHas
rPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIICJOBAHMS SIBJICHUNW HPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMAMHU OOBSICHATh (PU3UUECKUE SIBICHUS, NPUMEHSS IOJyuYeHHbIE 3HAHMUA,
pemiaTh 3a/1a4u, B TOM YUCJIE KaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHbIE.

[TpyHIMIIMATBHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pa3fiella pealusyercs 3a CYET Toro,
4yTO 00y4arolnecs BHIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUHN PACIO3HABATh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPY’KaIOIIEH MIPUPOJE U TOBCEITHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEI0BaHU (PU3MUECKUX SIBIICHUM, B TOM 4MCIE IS
IIPOBEPKHU THIIOTE3 U MOIYUYEHUS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATHh Hay4dHble OCHOBBI HambOoyiee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPIUHM Ha OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

N3yuenne QU3MKM Ha YypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs HANpaBJIE€HO Ha

AOCTMIKCHUC IMYHOCTHBIX, MCTAITPCIAMETHBIX U IPCAMCETHBIX O6p330BaTeJ'II)HBIX PE3YJILTATOB.

B pesynbrate u3yueHus (GU3MKH Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS Yy

oOyuaroierocst OyayT chOpMUPOBaHBI CIEAYIOIMNE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- IIPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (pU3N4ecKOi
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTHUBHOMY Y4YaCTHIO B OOCYKJIE€HUH OOILECTBEHHO 3HAUYUMBIX M 3TUYECKUX
po0JeM, CBA3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) 3cTeTHYECKOIr0 BOCTIUTAHMSL:

- BOCIIPHUATHE 3CTETHUECKUX KadecTB (PU3UUECKON HAyKH: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NIO3HAHUS:

- OCO3HaHHUE IIEHHOCTU (PM3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJIOIMH, BaKHEHILIEH COCTABISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JH0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM 1€ TEIbHOCTH;

S) popmupoBaHus KyJbTypbl 310POBbSl H SMOLHMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HAHUE LEHHOCTH 0€30MacHOro o0Opa3a >XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTU MpaBWJl O€30IaCHOTO TIOBEJECHUS Ha TPAHCIOpTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

- c(OpMHUPOBAHHOCTh HaBbIKA pe(UIEKCHUH, IPU3HAHME CBOEr0 IpaBa Ha OIIMOKY U TAaKOIo
K€ TpaBa y Ipyroro 4ejoBEKa;

6) TPy10BOT0 BOCIMTAHUSA

- aKTUBHOE y4yacTHE€ B PELICHUM MPAaKTUYECKUX 3ajad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3alii, TOpojAa, Kpas) TEXHOJIOIMYECKOW M COLMAlIbHOM  HAmpaBIEHHOCTH,
TpeOYIOIUX B TOM YUCIIe U (PU3HUECKUX 3HAHUI;

- UHTEpEeC K MPAaKTUYECKOMY U3YyUEHHIO Mpodeccuii, CBI3aHHBIX ¢ (GU3UKOM;

7) 3K0J10TM4eCKOr0 BOCIIMTAHUS:

- OpHMEHTalMs Ha NpUMEHEHHe (GU3NYECKUX 3HAHWM JUIsl pelleHus 3agad B OO0JIacTH
OKpY’Kalollleld Cpenibl, MNIAHUPOBAaHUS MOCTYIIKOB U OLIEHKM MX BO3MOXKHBIX IOCIEACTBHN
JUUISL OKPYXKAIOIIEH Cpebl;

- OCO3HaHMeE INI00ATBHOI0 XapaKkTepa HKOJOTHUECKUX MPOoOIeM U My Tel UX peleHus;

8) aganTanuu K M3MEHSIOIIUMCS YCJIOBUSIM COMAJIBLHON ¥ IPUPOAHOMH Cpeabl:

- TOTPeOHOCTh BO B3aUMOJEHCTBMM IPH BBIOJHEHWH UCCIEAOBAaHUM M IPOEKTOB
¢u3nvecKoil HaNPaBICHHOCTH, OTKPBITOCT ONBITY U 3HAHHUSAM APYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOpMyIHpPOBaTH HUJAEH,
MIOHSATHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUECKUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATh U BBISBISTH B3AaUMOCBSI3H MPHPOJIBI, 0OIIECTBA U SKOHOMUKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM (U3NYECKUX 3HAHUM;

- OLEHKa CBOMX JEHCTBUH C YYETOM BIMSHHUSA Ha OKpPYXAIOIIyI0 Cpeay, BO3MOKHBIX



TII00aIbHBIX TTOCIEICTBHA.
METAIIPEIMETHBIE PE3YJbTATbI

B pesynbrate oOcCBOEHHMS MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanust y oOydatouierocs OyayT c(hOpMHUpPOBaHBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJTIOYAIOIME TII03HABATEIbHBIC YHUBEPCAIbHBIC Y4YeOHBIE JEHCTBUS, KOMMYHHKATHBHBIC
YHHMBEpcallbHble YdeOHbIE IeHCTBHSI, PETYJISTUBHbIE YHUBEPCATIbHbBIC YUeOHbIE IEHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁm,le JelcTBUA

Ba3oBble jiornyeckue aeicTBUA:

® BBIABIISATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBICHUN );

® YCTaHABJIMBATH CYNIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JJIsI O0OOIICHUS
Y CpaBHEHUS,

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pacCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUESCKUM SIBIICHUSM;

® BBIIBIATh NPUYUHHO--CIICJCTBCHHBIC CBSI3M NPH W3YYCHHH (U3HUYCCKHUX SIBICHUU W
MIPOLIECCOB, JeJaTh BBIBOJABI C HCIOJIb30BAHUEM JEAYKTUBHBIX M HHJIyKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATH TUTIOTE3BI O B3AUMOCBSI3AX (PU3NICCKUX BEITUYHH;

® CaMOCTOATEIbHO BbIOMpaTh cmoco0 pemeHus y4eOHOHl (Qu3mueckol 3agauu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHUs, BBIOOP HamboJee MOIXOSIIEr0 C
Y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBaresLCKue AeiiCTBHA.

®  JCIO0JIb30BaTh BOIPOCHI KaK MCCIIEI0OBATEIbCKUIM MHCTPYMEHT MO3HAHUS;

® TI[POBOJUTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECJOKHBIN
(UBUYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DHU3NYECKOTO SBIICHHS;

® OIEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MHGOPMAIUIO, MOITYUYCHHYIO B XOJ€
UCCIeA0BaHUS WIHM SKCIIEPUMEHTA;

® CaMOCTOATEIbHO (HOpMyIHpOBaTH OOOOIICHHS W BBIBOJABI IO  pe3yJbTaTaMm
IPOBEIEHHOTO HAOIIIOICHUS, OTIBITA, UCCIIEIOBAHMUS;

® MPOTHO3UPOBATH BO3MOXKHOE JalbHENIIee pa3BUTHE PUINIECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh MIPETNOIO0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

® TMPUMEHATh PA3IMYHBIE METOMbI, MHCTPYMEHTHI U 3alpoChl NPU TMOUCKE U OTOOpE
nHGOpPMAIIUY WIH JAHHBIX ¢ YYETOM IMPEII0KEHHON yueOHOM (hU3MUecKoi 3a1a4u;

® aAHAIW3WPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OOPMAIUIO Pa3TUIHBIX
BUJIOB U (hOPM TpeICTaBICHUS;

® CaMOCTOSATEIHHO BBIOMPATh ONTHMANBHYIO (GOpMY TpeacTaBieHUs WHPOPMAIUU H
WUTFOCTPUPOBATh pEIIaeMble 3aJadll HECIOXHBIMH CXEMaMH, JuarpaMMaMu, HHOU
rpaduKoi U X KOMOUHALIUSAMHU.

KoMMyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YueOHbIE 1eiiCTBHUS:

e B Xo0/€ 00CyxkaeHUs ydyeOHOro MarepHaia, pe3yibTaToB J1abOpaTOpHBIX pPadOT H
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYMIECTBY 00CYX1a€MOI TEMBI U BBICKA3bIBATh UJICH,
HalleJICHHbIE Ha pellieHue 3aJauu U Mo iepKaHue 0J1aroxenareIbHOCTH OOIICHHUS;

® CONOCTaBISATh CBOM CYXACHHUS C CYXICHUSMH JAPYTUX YYaCTHHKOB JMajora,
OOHApyKUBaTh Pa3TUIHNE U CXOACTBO TO3UIIHIA,

® BBHIPAXKATH CBOIO TOUYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;

e TyOMUYHO TPEACTABIATH  PE3YyJAbTAThl  BBIIIOJIHEHHOTO  (DU3WYECKOTO  OMbITa
(9KCTIepUMEHTa, UCCIIeIOBaHUS, IPOEKTA);



MOHUMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAIbHON PabOTHI
NIPY PEUICHUN KOHKPETHON (PU3MUECKON TPOOIeMBI;

MPUHUMATh II€JIM COBMECTHOM JIEATEIbHOCTH, OPraHW30BBIBATH MACHCTBUSA MO €€
JMOCTIKEHUIO: PACIPEeNSITh POJIH, 00CYk AaTh MPOIECCH U Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

BBITMIOJHATH CBOKO 4YacTh pabOThI, AOCTUTas KadyeCTBEHHOTO pe3yJjbTaTra MO CBOEMY
HaIPaBJIEHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C APYTUMU WICHAMH KOMaH/bL;
OIICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOHNMH TMPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HhOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeI‘yJIﬂTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁm,le JelCcTBUA

CaMOOPI‘aHI/ISaIII/Iﬂ:

BBISIBIIATH IIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOMUX s PEeLIeHUs
(bu3nYeCKUX 3HAHU;

OpPUEHTHPOBATHCSI B PA3IMYHBIX TOJXOMaX NPUHATHS pPENICHWH (MHIWBUAYAIBHOE,
NPUHATHE PELICHUS B TPYIIIE, IPUHATUE PEIIEHUH Irpynioil);

CaMOCTOSITENIFHO COCTABJIATH AJTOPUTM pelleHus (pu3nyecKod 3agauyd WM IUIaHa
UCCIICIOBAHMSI C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh MpeiaraeMble BApUAHThI PELICHU;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIBbHBIA HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U IIpeUIararth IjaH e€ U3MEHEHUS,

OOBSICHATh MPUYUHBI JOCTHXKEHHUA (HEIOCTUIKEHHUS) Ppe3yJbTaTOB JesTeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHUS (PU3HYECKOTO
UCCIIEIOBAaHUSI WIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHMBIIUXCS
CUTYyallul, yCTAHOBJIEHHBIX OUIMOOK, BOSHUKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIA U YCIOBHSIM;

CTaBUTh c€0s1 HA MECTO JPYroro YelIoBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TEeMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABAaTh CBOE TPaBO Ha OMMUOKY MpH peumeHHHd (GU3NYECKUX 3a]ad WId B
YTBEPXKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 Kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 00YUYAIOIIUXCS YMEHUMA:

HUCIIOJIB30BAaTh IIOHATHUA: (1)I/I3I/I‘~ICCKI/IC n XUMHUYCCKHUEC ABJICHUA, Ha6JIIOI[eHI/IC,
OKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, CIUHHIBI (PU3MUYECKUX BEIMYHH, aTOM, MOJICKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOE
JBW)KEHUE  (paBHOMEPHOE, HEPaBHOMEpPHOE, NPSMOJIUHEHHOE),  TpPaeKTOpHs,
paBHONEHCTBYOIIAsT cwia, nedopManus (ynpyras, TUIAaCTHYeCKasl), HEBECOMOCTb,
COOOIMIAIOIITUECS COCY/IBI;

paznuyath siBiieHus (Iuddy3usi, TEIIOBOE IBIKCHHUE YaCTHIl BEIIECTBA, PABHOMEPHOE
JABMIKCHUC, HCPABHOMCPHOC IBWIKCHUC, MHCPLUA, B3aHMOH€ﬁCTBHC TCJI, paBHOBECUC
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAIICHMs, Iepeaada JaBICHUS TBEPIBIMU
TeJIaMH, XUIKOCTSIMH U ra3aMu, aTMoc(epHoe aBieHue, IaBaHUe Tell, TPEeBPaICHUS
MEXaHUYECKOW YHEPTHHU) 110 OMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONINX JAHHOE (PUINICCKOE SIBIICHUE;



pacro3HaBaTh MPOSIBIICHUE U3yUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Hcie (PU3NYECKUE SIBICHUS B TNPUPOAE: NMPUMEPHI ABMKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMM B XMUBOW M HEKUBOHN IPUPOAE, ACUCTBHE CWIbI TPEHHsI B IPUPOIE U
TEXHHUKE, BJIMSHHME aTMOC(PEPHOIO JaBJICHHWS Ha >KMBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B Teje 4eJOBeKa, MPH 3TOM NEepeBOJUTh MPAKTUYECKYIO 3a/auy B yyeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUN;

OIKCBIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3NUECKUE SBICHUSA, UCIOIb3Ys (PU3HUECKHE
BEIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YNPYTOCTH, CUJAa TSDKECTH, BEC TeJa, CWIa TPEHUs, JaBJICHUE
(TBEpmOro TENa, KUAKOCTH, Ta3a), BBHITAJKUBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI(QQHUIMEHT IO0JIE3HOT0 JeHCTBUA
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUHUAIbHAS 3HEPrusi), MpU ONMUCAHUM IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIOIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHULIBI
(GU3NYEeCKUX BEIMYMH, HAXOMUTh (OPMYJIbI, CBSA3BIBAIOIIME MAHHYIO (HU3UUYECKYIO
BEJIMYMHY C JIPYyTMMH BEJIMYMHAMH, CTPOUTH IpadUKU H3YUYEHHBIX 3aBUCUMOCTEH
(bu3MUECKUX BEIHYUH,

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MYECKUE SIBICHUS M TPOLECCH, HUCIONb3Ys
IpaBUiIa CJIOKEHHs CUJI (BAOJIb OJHOM HpsMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBecHs pblyara (OJIOKa), «30JI0TOE IMPABHIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM DHHEPruM, IpPU OTOM JaBaTbh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE,

O0BSACHATh (U3UYECKUE SIBJICHMS, IMPOLECChl W CBOMCTBA Teld, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd NMPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATb NIPUYUHHO-
-CJIC/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 |1—2 JIOTHUECKMX IIaroB C OMOPOW Ha
1-2 wu3yueHHbIX cBoOiicTBa (u3MUECKUX SABICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€rHble 3afaud B 1-2 gelcTBUs, MCIONB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIME (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYIBI U
IPOBOJUTh PAacuy€Thl, HAXOAUTh CIIPABOYHbIC JIAHHBIC, HEOOXOAMMBIEC I pPELICHUs
3aj1a4, OLEHUBAThH PEANTUCTUYHOCTD MOTYYeHHON (PU3NIECKON BETUUNHBL;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINUECKUX
METOJI0OB, B OIMCAHMM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IIPEIIIOI0KEHNE
(runortesy), pa3nuyaTh U HHTEPIPETHPOBATH IOJYUYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOZI€ OTBITA, /I€7aTh BBIBOABI 110 €T0 pPe3yjbTaTaM;

MIPOBOJUTH ONBITHI MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOMCTB
Ten: (QopMyIUpOBaTh MpPOBEPsSiEMble MPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
NPEUI0KEHHOT0 000PYI0BAaHUS, 3alIUCHIBATH XO/1 ONbITa U (JOPMYJIUPOBATH BHIBOJIBI,
BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Teja, 00bEMa, CHUJIbI U
TEMIIEpPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHUs NPUOOPOB C YUETOM 33aJaHHOI aOCOIIOTHOM MOTrPENIHOCTH U3MEPEHUH;
IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKON BEIMYMHBI OT JIPYrou ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCs
Tela OT BPEMEHM JIBUKEHUS Tella, CUIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TENT MW HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOMIAIN
COIIPUKOCHOBEHHUS TEJI, CUJIbl YNPYTOCTH OT YJUIMHEHMS MPYXKUHBI, BBITAIKUBAIOLIEN
CWIbl OT O00BbEMa MOrpyKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYXKEHO TEJo,
YCIIOBUM TMJIaBaHUS TeJd, YCJIOBHM paBHOBeCHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIEN0BaHMs, COOMpaThb YCTAHOBKY M BBINOJHATH



M3MEPEHUs], CIemys MPeUIOKEHHOMY IIIaHy, (PUKCHpPOBATh pe3yJIbTaThl IOJyYeHHOU
3aBUCHUMOCTH (PU3MUYECKHX BEIWYMH B BHUAC MPEAJIOKEHHBIX TaOIUIl M TpaduKoB,
JIeN1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUS CKOJNBKEHHUS, J[aBICHUE BO3AyXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOLIass Ha TMOIPYKEHHOE B IKUAKOCTb TEJO,
KOA((UIIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEITOKECHHON
MHCTPYKLMU: [IPU BBINOJIHEHUN U3MEPEHUIN cOOMpPaTh SKCIEPUMEHTANIbHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAYEHUE MCKOMOM BEJIMYNHBI,

coOmogaTh MpaBWja TEXHUKH O€30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIMIMBI JCHCTBUS NPUOOPOB U TEXHHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMETp, pblyar, MOJABHKHBIN U
HEMOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh NPUHIUNBI JEHCTBUA HU3YyYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOICTB € ONOpPOM Ha HX ONMCAaHMUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), UCIONB3Ysl 3HAHHS O CBOWCTBAX (DM3MUECKHX SIBICHUH U HEOOXOJIMMBIE
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OpPMAIMIO O MpUMepax) MPAKTHYECKOrO
UCTIOJIB30BaHUST (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HH Ui OOECIeYeHHUs
Oe3omacHOCTH MpU oOOpamieHMH C OpuOOpaMU MU TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHHS 3JI0POBbSI U COONIONEHHS HOPM OKOJOTHYECKOTO IOBEICHUS B
OKpYXaroliei cpene;

OCYILECTBIIATh OTOOP HMCTOYHHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIJEIATH HHPOPMALIHIO, KOTOPAs SBJISETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YYEOHBIX 3aJJaHUI Hay4YHO--TIOMYJISIPHYIO JIUTEPATypy
(bU3MUECKOT0 CO/AEp)KaHMs, CIpaBOYHBIE MaTepHualbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMHM KOHCIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIE KpPAaTKHE NMUCHMEHHbBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIN (PU3NUECKOTO CONIEPKaHUs, B TOM YHCIe MyOJIUYHO JeslaTh
KpaTKHe COOOIIEHUs 0 pe3ysbTaTax MPOEKTOB WM YUYeOHBIX MCCIEI0BAHUMN, IIPU ITOM
rPaMOTHO UCIOJB30BaTh HW3YUYEHHBIM TOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE MTPE3CHTALINEN;

NIPY BBITOJIHEHUH YY€OHBIX MPOEKTOB M WCCIIEIOBAHUI pacrpenessTh 00S3aHHOCTH B
rpy1mIe B COOTBETCTBUH C IMOCTABJIEHHBIMU 3a/1a4aMH, CIEAUTD 3a BBIIIOJIHEHUEM IUIaHa
JeHCTBUHM, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYMIIbI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUNTHIBAsI MHEHHUE OKPYKAIOIINX.

K xoniy oOyuenus B 8 kiacce mpeIMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJl, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUECKUE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBILLEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSA
SHEPrusl, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBINA JEKTPUUECKUN 3aps]l, dJIEKTPUUECKOE
1oJie, TPOBOJHUKH W JHUSJEKTPUKH, MOCTOSHHBIA 3JIEKTPHUUECKUH TOK, MarHUTHOE
10JIE;

pa3iauuath SIBI€HUA (TEMJIOBOE pacCHIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE



paBHOBECHE, CMAauyMBAaHWE, KaNWUIAPHBIE SBJICHUSA, HCHApPEHUE, KOHJACHCAIMS,
IUIaBJICHUE, KpHUCTaJIIIN3aLus (oTBepaeBaHue), KHAIIEHUE,  TeIlonepenaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JyYEHHUE), JIEKTpU3alus TeJl, B3aUMOJICHCTBUE
3apsAA0B, AEUCTBHSA DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHHME, B3aUMOJEHCTBHE
MAarHuTOB, ACHMCTBUE MATrHUTHOIO IIOJS HA MPOBOJHHMK C TOKOM, AJIEKTPOMAarHUTHAS
MHAYKIUS) 1O ONHCAHUIO MX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YyUCHHBIX (PU3MUECKUX SIBICHUI B OKPYXkKAIOIIEM MUPE, B
TOM 4Hciae (U3MYECKHe SBJICHUS B MPHUPOJE: IMOBEPXHOCTHOE HATSIKEHUE H
KallWUISIpHBIE SIBJICHUST B TPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHia,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHHE pPOCHI, TyMaHa, MHEs, CHEra,
ANIEKTpUYECKUE SBJIEHUS B aTMmocdepe, dIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMid, Jpeld MOoIrCOB, pOJib MArHUTHOTO MOJS IS KU3HM Ha
3emiie, MOJIIPHOE CHUSIHUE, NPU ITOM IEPEBOJUTH MPAKTUYECKYIO 33Jauy B YUEOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HMUECKUX SBICHUN;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (pU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YZeJbHas
TEINIOEMKOCTb  BELIECTBA, YJEIbHAs TEIUIOTA IUIABJICHMS, YZCJIbHAs TEILIOTa
napooOpa3zoBaHMs, yAeldbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(PQHUIMEHT I0JIE3HOrO
JIEUCTBHS TEILUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAJKHOCTH BO31yXd, JJIEKTPUYECKUN
3apsf, CHIa TOKA, DJIIEKTPUYECKOE HAIPSDKCHHE, CONPOTUBICHUE IPOBOJHUKA,
yJlelIbHOE CONPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HauEHHs ¥ eIMHUILBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MYECKUE SIBICHUS M TPOLECCH, HUCIONb3Ys
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOPUM CTPOCHMs BEIECTBA,
IPUHLMII CYNEPHO3ULUN TMO0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsza, 3akoH OMa jais ydacTka uenu, 3akoH Jxoyns—JleHna, 3akoH coxpaHeHus
SHEpPIuu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3aIHCHIBaTh €ro
MaTE€MaTHYECKOE BBIPAXKECHUE;

OOBACHATh (hU3MYECKHE IMPOLECChl M CBOWCTBA TeJl, B TOM 4YHCI€ M B KOHTEKCTE
CUTyaIui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
INPUYMHHO-CJIEICTBEHHBIE CBA3M, CTPOUTh OOBSICHEHHE M3 1—2 JOrMYecKuX IIaroB ¢
oropoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PU3UUYECKHX SBICHUHN, GPU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pemaTh pacuéTHble 3afauyd B 2-3 JEHCTBHS, HCHOJB3YsS 3aKOHbI M (POPMYIIBI,
CBSI3bIBAIOIIME (U3MUECKHWE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3a7adu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JJIS PEIICHHS 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE 1JIs €€ pEeIIeHHUs, IPOBOJUTH PACUETHI U
CpaBHUBATb MOJyYEHHOE 3HaUeHHE (PU3NUECKON BETMUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh NPOOJIEMbI, KOTOPblE MOXXHO pEIIUTh NPU IMOMOIIM (PHU3HUECKUX
METOZOB,  MCIOJIb3ysl  ONMCAaHUE  HCCIENOBAHUA,  BBIICIATH  IIPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATH IPABWIBHOCTh IOPSAKAa NPOBEIACHMS HCCIEAOBAHUSA,
JIeJaTh BBIBOJBL;

IIPOBOAMTDH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamWwUIspHbIE SIBJIEHUS, 3aBUCHUMOCTb JaBJIEHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCTHIBAHUS U HATPEBAHMS IIPU U3IyYEHHUH OT LIBETA
U3Iydaroume (Morjaomaronei) MOBEpXHOCTH, CKOPOCTh MCNApeHHs BOJABI  OT



TEMIIEPATypbl JKUJKOCTH U IUIOMIAAUM €€ MOBEPXHOCTH, DJEKTpU3alus Tel W
B3aMMOJCICTBUE DIIEKTPUYECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alysi MArHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB, AEHCTBHUSI MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (hOpMyJIMpOBaTh TPOBEpSEMBIC IPEINOJIOKEHUSA, COOUpPaTh
YCTaHOBKY M3 MPEUIOKEHHOIO0 00OpYyAOBaHMs, ONHUCHIBaTH XOJA OIBITa U
(bOopMyJITHPOBATH BEIBOJIHI;

BBITOJIHATh NPSAMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBbHOW BIA)KHOCTH BO31yXa,
CHJIBl TOKA, HAINpPSDKEHUs] C MCIOJIb30BAaHUEM aHAJOTOBBIX HPUOOPOB M JaTYMKOB
(¢u3NYEeCKUX BEJIWYHMH, CPABHHUBATh pE3yJbTaThl H3MEPEHUH C Y4E€TOM 3aJaHHOMN
a0COJIIOTHOM MOIPEIIHOCTH;

MIPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYMHBI OT IPYToil ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBIICHUS MPOBOJHUKA OT
€ro UIMHBI, IUIOIAAN IIONEPEUYHOI0 CEYEHUs U YIEIBHOIO CONPOTHUBIICHUS BELLECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha IPOBOJIHUKE,
UCCIIEZIOBAaHUE IOCIEA0BATEIbHOIO U MAapaJlIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
IPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAaThl MMOJYyYEHHON 3aBUCUMOCTH B BUJIE
Tabyul ¥ rpaduKoB, IeJaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIeNbHas TEII0EMKOCTb
BELIECTBA, COIIPOTUBJIEHUE IPOBOJHUKA, pa00OTa U MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, Cledys
IIPEI0KEHHOW MHCTPYKLMH, U BBIYUCIIATH 3HAUYEHUE BEJTMUHHBI;

coOnroaTh IpaBWiia TEXHUKM O€30MacHOCTH TIpu pabore ¢ 1abOpaTopHBIM
000py10BaHHEM;

XapaKTepu30BaTh NPUHIUNBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOICTB € ONOPOM HAa MX ONMCAHUA (B TOM YHCJE: CUCTEMA OTOIIEHHUS JIOMOB,
TMUIPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUUK HIIEKTPUUECKOU
SHEPIUH, HIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTEIbHBIE AJIEKTPOIPHOOPHI
(mpuMepsl), SIEKTPUYECKHUE IPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
MOCTOSIHHOTO TOKAa), HCIOJB3ysl 3HAaHUS O CBOMCTBax (PU3MYECKUX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENIbHBIE NPUOOPHI MO
CXEMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TMUTPOMETp, ABHUraTelb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEeocTar), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LIETEeH C MOCIIENI0BaTebHBIM U NapauIeIbHbIM COEINHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX LIETei;
NPUBOAUTH TPUMEPHl (HAXOAUTh MHGOPMAIMIO O TMpHUMEpax) MPAKTUYECKOro
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JJs oOOecreueHus
0e30macHOCTH MpH OOpalleHuH ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXPAaHEHHUS 3/I0pOBbS M COOJIIOJIEHUS HOPM OSKOJOTMYECKOro IMOBEACHHUS B
OKpY>KarolleH cpere;

OCYIIECTBIIATh TMOMCK HWH(POpManuu (U3NIECKOro cojnepkaHus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUA M TYTEM CpPaBHEHUS JONOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMALIMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MIPU BBIIIOJIHEHUHU YUEOHBIX 3aJJaHUH Hay4yHO--TIONMYJISIPHYIO JINTEPATypy
($U3NUECKOTO CO/EpIKaHMs, CHOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIa/IeTh MpHUEMAMHM KOHCIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;



co3JlaBaThb COOCTBEHHBIE€ NHCHMEHHBIE W KpPaTKUE YCTHBIE COOOLICHMA, 0000mas
MHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHHKOB (DM3UYECKOTO COACPIKaHUS, B TOM YHUCIIE
nyONMYHO  TPEACTABIATH  PE3YJbTaThl  MPOCKTHOW WM HCCIIE0BATEILCKOU
JEeSITETLHOCTH, TIPH 3TOM TPAMOTHO MCIIOJIB30BaTh W3yYEHHBIH MOHATUIHBIN ammapar
Kypca (PU3UKH, COMPOBOXKIATH BBICTYIUICHHE TPE3CHTAIINEH;

IpU BBIIOJHEHUHM YYEOHBIX TPOEKTOB U HCCIENOBaHUNA (PU3UUECKUX MPOIECCOB
pacnpenessTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHU C IOCTABJICHHBIMH 33/1a4aMH,
CIICIUTh 32 BBIOJHEHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIQJA B  JAEATCIBHOCTb  TPYMIBL,  BBICTPAaUBaTh
KOMMYHHUKAaTHBHOE B3aMMOJACHCTBUE, IPOSBIISASA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOydenus B 9 Kjacce mpeIMeTHbIE pe3yJbTaTbl HA 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYUYAIOLIMXCS YMEHUA:

UCIIOJIb30BaTh TMOHATHUS: CUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPACKTOPUS,
OTHOCHUTENIbHOCTh MEXaHUYECKOro IBUXKEeHHUs, nedopmanus (yrnpyras, miacTuueckas),
TpEHHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M TMEpPerpy3Kd, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIAOrO Tella, paBHOBECHE,
MEXaHHYECKHe KoJieOaHWsI W  BOJIHBI, 3BYK, UWH(QpPa3ByK ¥  YIBTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKAaHWUS W TMOTJONIeHUus, anbda-, Oeta- u ramma-
U3ITy4YeHUs, U30TOIbL, SiZepHasi YHEPreTHKA;

pa3nuyath SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSAMOIMHEWHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOAHOE MaICHUE TEJ, PABHOMEPHOE
JIBUKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTUBHOE JBUIKEHHE,
KosneOaTebHOE NBIDKEHHE (3aTyXarollhe W BBIHY)KJIEHHBIC KojeOaHUs), PE30HAHC,
BOJIHOBOE JBW)KCHHME, OTpaX€HHE 3ByKa, MPSMOJMHEHHOE pAacIpOCTpaHEHUE,
OTpaX€HUE U MPEJIOMJIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0enmoro cBera B CIEKTP M CIIOXKEHHE CHEKTPAJIbHBIX IIBETOB, AMCIIEPCHUS CBETa,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOBHUKHOBEHHUE JIMHEWYATOTO CIEKTPa H3IyUCHHUS)
[0 OINHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JlaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PM3MYECKUX SBICHUM B OKpYXKaloleM MHUpe (B
TOM uHcie (HU3NUecKue SIBICHUS B IMPUPOJIE: MPWIKUBHI U OTIUBBI, JABHKEHUE IJIaHET
ConHe4yHOM CUCTEMBI, PEAKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETpSICEHHUE, CelcMMYecKHWe BOJHBI, I[yHAMH, 5XO, IIBETa Tell,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJOTMYECKOE JICMCTBHE  BHAMMOIO,
yIbTpaduOIETOBOTO M PEHTTEHOBCKOTO M3JIYYEHHH, €CTECTBEHHBIM PaJlOaKTUBHBIM
($OH, KOCMHYECKHE JIy4YH, PaTUOAKTHBHOE W3IYYCHHE NPHUPOIHBIX MHHEPAJIOB,
JeHCTBUE PaJIMOAaKTUBHBIX M3TYUYEHHUI HA OPraHu3M YeloBeKa), MPU ATOM MEePEeBOAUTH
MPaKTUYECKYI0 3a/lauyy B Y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTKCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3NUYECKUE SBICHUS, UCTIONB3Ysl PUBNIECKUE
BEJIMYUHBI (CPeAHsSS U MTHOBEHHAs CKOPOCTb Te€ja MPU HEPAaBHOMEPHOM JIBHXKCHHH,
YCKOpEHHUe, MepeMelleHre, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHHS, CUJIa yIPYTOCTH,
CUJIa TSDKECTHU, YCKOpPEHHEe CBOOOIHOTO MaJIeHHs], BEC TeJla, UMIYJIbC Tea, UMITYJIbC
CHJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTh, TOTEHIIMATIbHASI SHEPTUs TeNa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, TOTEHI[HAIbHAS SHEPIHs CKATOM MPYKUHBI, KHHETHYECKas
SHEprus, TMOJHAs MEXaHW4YeCKas SHEeprusi, MepuojJ M YacToTa KoJeOaHWid, IIHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIICHUS
Cpelbl), MPH OMHMCAHWW TPABUIBLHO TPAKTOBATh (PU3MUECKHIl CMBICT HCIOIb3YyEMBIX
BEIIMYMH, O0O3HAUEHUS W EAVHHIBI (PU3UYCCKUX BEIMYWH, HAXOIUTh (DOPMYIIBI,



CBSI3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEJIWYMHY C APYTUMH BEJIMYUHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ysl 3aKOH
COXpAHEHHSI SHEPTHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, TPUHIMI CYTEPIIO3UIIUN CHII,
MPUHIINAI OTHOCUTeNbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPKEHHWSI W TPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsIoBOTO U
MacCOBOTO UHCENT TpU SIEPHBIX peakIHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(bOopMyYIHPOBKY 3aKOHA 1 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE,

00BSACHATH (PU3MUECKHE MPOIECCHl W CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalluii  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  MPHUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 2—3 JIOTUYECKUX II1aroB C OMOpPOM Ha 2—
3 M3Y4YeHHBIX CBOWCTBa (PU3MYECKHX SBICHUH, (QUINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aaun (OMUPAIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIb3Y S
3aKOHBI M (HOPMYJIBI, CBSI3bIBAONINE (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSL 3a/laydl 3alUChIBaTh KPaTKOE YCJOBHE, BBIBIATH HEJOCTAIOLIUE WIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PELICHUS,
MPOBOAUTH pacuéThl W OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUs
(bu3HYECKOI BEIIMINHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPU IMOMOIIN (PH3HUECKUX
METOJIOB,  HCIOJNb3ysl ~ ONUCAaHUE  KCCIEAOBAaHUA,  BBUICIATH  IpOBEpsieMoe
NPEIOI0KEeHNE, OICHUBATh TMPABWIBHOCTh NOPSAKA IPOBEACHUS HCCIEIOBaHUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH Pe3yIbTaThl HAOIIOACHHI U OIIBITOB;

MPOBOAMTDH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUECKUX CBOWCTB
Ten (M3y4eHue BTOporo 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTh
nepuoja KojiebaHuil NPy>KMHHOTO MAasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTY/Ibl MAJIbIX KOJeOaHH, MPSIMOJIMHEIHOE PacpoCTpaHeHNE
CBETa, paslio’KeHHWE Oelloro cBeTa B CIEKTp, M3yYeHUE CBOICTB H300pa)keHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsI MpeaMeTa B COOHMparoliel JIMH3E,
HAOJIIO/ICHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSATEIbHO
coOHpaTh yCTaHOBKY M3 N30BITOYHOTO HaOOpa 000pyAOBaHMSI, OTIMCHIBATH XO/I OIbITA U
€ro pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEpPHI0O NPSMBIX H3MEPEHUH, ONpenenss cpeaHee
3HaUeHUE M3MEpPSIEeMON BeIMUYUHBl ((OKYCHOE pacCTOSIHME COOMparolie JUH3bI),
000CHOBBIBATH BBIOOP CITOco0a U3MEPEHHS (M3MEPUTEIHHOTO MPUO0pa);

MPOBOJUTH HCCIIEZIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIIOJIb30BaHHEM
NpSMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JIBIDKEHUM 0e3 HavaJdbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYecKOTro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXEHHUSI CBETa OT yIjla MaJeHUs U
yriia MpeloMIICHUs OT yria MaJeHus): MJIaHUPOBaTh UCCIEIOBAHHE, CAMOCTOATEIHHO
coOmpaTh YCTaHOBKY, (HUKCHpPOBATh pPE3yJbTAaThl IOJYYCHHOW 3aBHCHMOCTH
(bu3MYECKUX BETUYHMH B BUAE TaOMUI] U TpadUKOB, J1e1aTh BHIBOJBI MO pe3ylbTaTam
UCCIICIOBAHMS,

MPOBOJAUTH KOCBEHHbIE H3MEpPEHHUs (U3MYECKUX BEIMYUH (CpeaHsisi CKOPOCTh U
YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBWKEHHH, YCKOPEHHE CBOOOIHOIO MaJIeHHs,
KECTKOCTh TIPYXKUHBI, KOIPPHUIIMEHT TPEHHUS CKOJBKEHUsS, MeXaHWUecKas pabora u
MOIITHOCTh, YacTOTa M TMepHoA KojeOaHMd MaTeMaTHYeCcKOro W TMPYKUHHOTO
MasSTHHKOB, ONTHYECKas CHUJa COOMpAIOIICH JIMH3BI, pPaTUOAKTUBHBIA (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIOJHATH
M3MEPEHUs, CIenys MPEUIOKEHHON HHCTPYKIUH, BBIYUCIATh 3HAYCHHE BEIWYHHBI U



aHAJIM3UPOBAaTh TIOJYYEHHBIE pPE3yJbTaThl C YYETOM 3aJ@aHHOW MOTPEIIHOCTH
U3MEPEHHUI;

coOmogaTh TpaBUja TEXHUKH O€30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

pa3nu4yaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MYECKMX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTaHETapHasi MOJIeIb ATOMA, HyKJIIOHHAsl MOJIEJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh NPUHIUNBI JEHCTBUA HU3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOPOM Ha UX ONMCAHUS (B TOM UYHUCIIE: CIIUJOMETP, AATUYUKHU [10JIOKEHHUS,
pacCTOSsIHUSA U YCKOPEHMsI, PAKeTa, 3X0JIO0T, OUKHU, IEPUCKOII, (poToannapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBJICHUH U HEOOXOUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBbl U CXEMAaTHUYHbIE PUCYHKH M3YyYEHHBIX TEXHUUYECKHUX yCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKHX MPOIECCOB NPU PELICHUH y4eOHO--
IPAaKTUYECKUX 3a]ay, ONTUYECKHE CXEMbI I MMOCTPOEHUs U300pAKEHUH B IUIOCKOM
3epKaje u coouparolei JIMH3e;

IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHUYECKOIO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XHU3HM Ui oOecredeHus
0e30macHOCTH TMpH OOpalleHuH C TPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHMs 3]I0pOBbsi M COONIONEHHS HOPM HKOJOTMYECKOro IIOBEIEHUS B
OKpY>Karolleu Cpee;

OCYUIECTBIIATh MOUCK uHpopManuu Qusuueckoro coaepxkanuss B HWHrepHere,
CaMOCTOSITENIbHO (POPMYJIHPYsl TOHMCKOBBIM 3ampoc, HAaXOIUTh IIyTH OIpPEaeIICHUs
JIOCTOBEPHOCTH TIONYYCHHOW WH(GOpPMAIMM HAa OCHOBE WMEIONMIUXCS 3HAHUM U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCTIOJIb30BATh MIPU BHITIOJIHEHUH YUEOHBIX 3aJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATypy
(¢u3NYECKOTO CoJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMMU U3
OJIHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHbIE MMCBMEHHBIE U YCTHBIE COOOLIEHUsI HA OCHOBE MH(OpPMaLUU
U3 HECKOJBKHUX MCTOYHUKOB (H3MUECKOTO COAEp)KaHUs, IyOJUYHO IPEICTaBIATh
pe3yNbTaThl MPOEKTHOM WM MCCIEA0BATENbCKON AESITEIbHOCTH, MIPU ATOM IPaMOTHO
UCTOJIb30BaTh HM3YUYCHHBIM MOHATUHHBIA amnmapar u3ydyaeMoro pasjaena (pu3uku u
COIMPOBOXAATh BBICTYIUIEHHWE Mpe3eHTanueil ¢ y4éToM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pazneu 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 dwusnKa - HayKa 0 IpUpoe 2
1.2 dusnueckue BETUYNHBI 2
1.3 EcTecTBeHHOHAYYHBIN METO/I O3HAHUS 2

Hroro 1o pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS 0 CTPOCHMHU BellleCTBA

2.1 Crpoenue BemiecTsa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHNUeCcKOe IBUKEHUE 3

3.2 Wuepuus, Macca, MIOTHOCTh 4

KoHTpoJbHbIE

padoThl

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo0.ru/7f416194

bubmuoreka [JOK



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

3.3

Cwna. Buner cun

Uroro no pazaeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

4.1

4.2

4.3

4.4

[asnenue. Ilepenaya nqaBnenust TBEpAbIMU
TCJIaMH, ) KUAKOCTSIMHU U Ira3daMu

JlaBiaeHue xKuJIKOCTU

ATMOcdepHOe 1aBiIeHHE

JlericTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Utoro no pazneny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

5.3

Pabora 1 MormHoCTD

[IpocThie MexaHU3MBI

Mexanuyeckasi SHEPTUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
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 KVIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

11

1.2

CtpoeHue 1 CBOMCTBA BEIIECTBA

TemnnoBsle poreccsl

Uroro no pazgeny

Paznen 2. DuekTpuyeckne u MATHUTHBIE SIBJICHUS

2.1

2.2

2.3

2.4

DJIeKTpUUYECKHE 3apsiabl. 3apsKEHHbBIE Tesa
7 UX B3aUMOJIeHiCTBIE

IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK
MarsuTHsbI€ SIBIECHUS

DIIeKTpOMarHuTHasK WHIYKIUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBO 4acoB

Beero KoHTpoJbHbIe
padoThbI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTH4eckue
padoThI

1.5

145

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Bbu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bub6mmoreka [{OK
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

KoaunvecTBo yacos
HanmeHnoBaHue pa3jieioB U TeM

Ne i/m KoHTpoJbHbIe
MpPOrpaMMbl Bcero
padoThbI
Pa3nen 1. Mexannueckue siBJIeHUsI
11 MexaHn4yeckoe TBUKEHUE U CITIOCOOBI €r0 10
' ONMCAHUS
1.2 BzaumoneiictBue Ten 20 1
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no pasneny 40
Pa3nen 2. Mexanuveckue KoJie0aHUS U BOJTHBI
2.1 MexaHndyeckue KoyieoaHus 7
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1
Uroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHHTHO€ moJI€ U 3JICKTPOMATIHUTHBIC BOJIHBI

DJIEKTPOMArHUTHOE TOJIE U

3.1 6

AIIEKTPOMarHUTHBIE BOJIHbI
Htoro no pazneny 6

Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTH4eckue

padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK


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

4.2 JIun3el ¥ onTUYECKKE TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KsanroBble iBJICHUA

51 Hcmyckanue u MoriiomeHne CBeTa aToMOM
5.2 CrtpoeHue aTOMHOTrO s1pa
5.3 S nepHble peakuuu

Utoro no pazneny

Pa3znen 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEHME M 0000IIIEHNE CONEPIKAHUS

6.1
Kypca Gu3uKu 3a 7-9 xnacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [OK
https://m.edsoo.ru/7f41a4a6



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