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y4eOHOro npeamera
«Pu3zuka»



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3Mke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHus
COCTABJICHA HAa OCHOBE IMOJIOKEHUN M TpeOOBaHUIl K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOW 0OpPa30BATEIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 000, a takxe ¢ yuétom deaepaibHON paboyeil MporpaMMbl BOCITUTAHUS
u Konnenuuu npenogaBanus yueoHoro npeamera «duzukay.

Conepxanue mporpaMmbl 1O (HU3UKE HaAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPAaMOTHOCTH OOYYAlOIIMXCS M OPraHu3alyi0 H3YYCHHS
¢bu3MKN Ha NEATEeIHLHOCTHOM OCHOBe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeaMera B peanusanuu TtpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM oOOyYeHHs, a
TaK)K€ MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAyYHBIX YYE€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpaMMa 10 (u3HKE YyCTaHABIMBAET paclpeAesieHue y4eOHOro
MaTepualia Mo TrojgaM oOydeHus (MO KiaccaMm), MpeajiaraeT HNPUMEPHYIO
MOCJIEIOBATENbHOCTh HM3YyUYEHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yHArOIINXCS.

[Iporpamma mo ¢usmke paszpaboTaHa C LENbI0 OKa3aHUA METOAMYECKOMN
MOMOIIHN YYUTEIIO B CO3/IaHUU pabouell mMporpaMMBbl 10 y4eOHOMY MpEeIMETY.

dusuka ABISETCS  CUCTEMOOOPAa3yIOIUM  JJii  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOIbKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB U SBJICHHWM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acCTpOHOMHEH W
¢busnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa,
MpeloCTaBIsIeT Hambosee sCHbIe O00pa3lbl MPUMEHEHHS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOC00A MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 THaBHBIX 337a4 (PU3MYECKOr0 00pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHHsI COCTOUT B (DOPMHPOBAHMHM €CTECTBEHHOHAYUYHON TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢u3nkn Ha 0a30BOM YypOBHE TMIpeArNojiaraeT OBJIAJICHUE
CJIEIYIOIUMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOUIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH  JIaHHBIE W  HUCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA ISl TOJTYyYEHUS BHIBOJIOB.



Ilenmn wu3ydenuns ¢GU3NKKA HA YPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUS
onpenencHsl B KoHmenmmu mnpenomaBaHusi ydyeOHOro mpemMera «Dusuka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE 00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON peIIeHUEM
Komnernu MunuctepctBa npocenieHus Poccutickoit @enepanuu (MpoTOKOA OT
3 nekaOpst 2019 r. Ne ITK4BH).

Heau n3yyeHus pusnkm:

NpHOOPETCHUE HHTEpPeca M CTPEMIICHHS OOYYalolmuXcs K HayYHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHEC WX HHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE TIO3HAHUS U (HOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPY KaIOIUM SBJICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MHMPOBO33PCHHS KaK pe3yibTara H3YYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;
dbopMHupoOBaHHUE TPEICTABICHUN O PO (PU3UKHU JISI Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymen
poecCHOHAILHON NeATEIbHOCTH, CBA3aHHOM C (DM3UKOM, IMOATOTOBKA K
JanbHEHIIIEMy 00YYCHHUIO B 3TOM HalpaBJICHHUH.

JlocTikeHre 3THX IeJiel mporpaMMbl 1Mo (HU3UKE HA YPOBHE OCHOBHOTO
o01mero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:

OpuoOpeTeHNEe 3HAHMW O JUCKPETHOM CTPOCHUU  BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSAX;

NpUOOpeTEeHNEe YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUECKHUE SBICHUS C
UCIIOJIb30BAHUEM ITOIyYECHHBIX 3HAHUM;

OCBOCHUE METOJOB pELICHUs MPOCTEUIINX pPaAcyYETHBIX 3a7ad C
UCIIOJIb30BAaHUEM buznueckux MOJENEN, TBOPYECKUX 151
IIPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAAaTh IPUPOJHBIE SIBJICHUS U BBIIIOJIHATD OIBITHI,
nabopaTtopHble pa0OTbl M OKCIEPUMEHTAIbHBIE MCCIEIOBAaHUSA C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OocBoeHHE TPUEMOB PadOTHI ¢ MHPOpMAIUEl PUZNUECKOTO COACPIKAHUS,
BKJIIOYasi MH()OPMALIUIO O COBPEMEHHBIX JTOCTIKEHUSIX (PU3UKU, aHAINU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POpMALUH;

3HaKOMCTBO €O  cdepamu  OpOo(EeCCHOHATBHOW  JEATEIbHOCTH,
CBA3aHHBIMU C  (U3MKOH, U  COBPEMEHHBIMM  TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JIOCTIXKEHUAX (PU3NIECKON HAYKH.



Ha u3yuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus oTBoUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HEZIEII0), B 8
Kjacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipennaraemslii B mporpaMMe o (U3HKE MepeueHb JT1ad0paTOPHBIX paboT U
OMBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, Y4MTeIb JelaeT BbIOOD
NpoBeleHUsT J1a0OpaTOpPHBIX pabOT M OMBITOB € YYETOM HMHIUBUAYAIbHBIX
ocoOeHHOCTEH ~ OOy4aromuxcs,  CIHUCKAa  OKCIEPUMEHTAIBHBIX  3aJaHH,
IpeUlaraéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOI'O 3K3aMeHa 1o (pu3uke.



COJEPXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEro MHPA.

®usuka — Hayka o mnpupone. SBneHus npupoabl. PU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuuHbL. M3MepeHue @usnueckux BenuyuH. Puznyeckue
npudopsl. [lorpemnocTs n3mepennit. MexxayHapoiHasi CUCTEMa €AMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAy4YHBIN METOJl TMO3HaHUA: HAOIIOJEHHE, TOCTAHOBKA HAY4YHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro aBneHus. Onucanne GU3NUECKUX SIBJICHUNA ¢ TTOMOIIBIO MOJIEIIEH.

emoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MpoLEeIypa MPAMbIX U3MEPEHU aHAJIOTOBBIM U
UG POBBIM PUOOPOM.
Jlabopamopnvie pabomel u onvimol.
1. OmpezeneHne LEHbI AeEHUS NIKAbl H3MEPUTEIBHOTO MPUOOpa.
2. N3mepenue pacCTOSHUU.
3. Hsmepenue oO0béMa XHAKOCTH U TBEPOTO Tea.
4. OmnpeneneHue pasMepoB MaIbIX TEJ.
5. M3mepenue temieparypsl HNpU NOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHUS MO MPOBEPKE THUIOTE3bI: JAJBbHOCTh MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAIbHO, TeM OOJIblIe, YeM OOJbIe BHICOTA
IIyCKa.

Pasnen 2. [lepBoHayajibHbIe CBe/ICcHUSI 0 CTPOCHUM BellecTBa.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHune wyactui BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE I'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBM>KEHHUS.



2. HaGmonenue nuddyszun.
3. HaGmonenue  siBieHUN,  OOBACHAIOMIUXCS  NPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dororpaduii).

2. OmnbITHI 10 HAOJIFOICHHIO TEIUIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHne U B3aUMoO/ielCTBHE TeJl.

MexaHnueckoe JBHKEHHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenne uHepUMHU. 3aKOH HMHEPLHUHU. B3auMopelcTBHE Tell Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelecTna.

Cuna Kak XapakTepHUCTHKa B3auMozeicTBus Ten. Cuia ynpyroctd U 3aKOH
['yka. MI3mMepeHune cuiibl C MOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TIATOTEHHUS U CHJIA
TskecTd. CrJia TSHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HANPABJIEHHBIX MO OJHOW NpsiMOW. PaBHoxelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOAE U TEXHUKE.

emoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBUKEHHUS Tefa.
2. HM3mepeHune CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHne n3MEHEeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuil, HalpPaBJIEHHBIX MO OJHON IPSIMOM.
Jlabopamopnvie padbomel u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHS (IIApUKa B KUIKOCTH,
MOJIEJIH AJEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WIIM IIapuKa Io
HAKJIOHHOU TTIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacCTSDKEHHS (AedopMarium)
MPYKUHBI OT MIPUII0KEHHOMN CUIIBL.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BEcCa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBienne TBEPABIX TeJI, JKMIKOCTEH 1 ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYCHUS J1aBiieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBJI€HHUA raza OT oO0b&ma, TemmepaTypsl. l[lepemaua maBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH [lackans. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TIyOMHBL [ mapocraTmyeckuii
napajaokc. Coobiaromnuecs cocyabl. [ uapaBamuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpudMHBI CylIECTBOBAHHUS
BO3MymHONW 000y0ukn 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MODAL.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHMS ra3a OT TEMIIEPATypHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs cocy/ibl.

['mppaBnuueckunii nmpecc.

[IposiBneHue neiCcTBYUS aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMa MOTpY>KEHHOM YacTu

o vk Wi R

T€Ja ¥ IJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YCJOBHE IJIaBaHUs TeJ: IJIaBAHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOUIIEHUS IIOTHOCTEN TEa U KUJKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa NOTPYy>KEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CUIIbI, AEHCTBYIOIIECH HA TEIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JCHCTBYIOIE Ha TENO B JKUIKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IIJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAaHHUE JIOAKH H
OIIpeNIeJIEHUE €€ TPY30II0ABbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHepPrusi.

Mexannueckas pabota. MoOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCcKocTh. [IpaBuiio

paBHOBecusi pbryara. [IpuMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.

N



«3onoroe mnpaBuno» wmexaHuku. KIIJ] mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuveckass odHeprud. KunHernueckas M IMOTEHUUAJIbHAs DHEPrUs.
[IpeBpallieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHECHUS
HHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padomel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUU TeJa

110 TOPU30HTAIILHON TTOBEPXHOCTH.
2. HccnenoBanue yCcioBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYH. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mopenn TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUIA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEI HAa OCHOBE IMOJOKEHUU MOJEKYJIIPHO-KUHETUYECKOU TEOPHH.
CmaurBaHu€ U KalWJUISIpHBIC sIBJICHUSI. TemIoBoe pacluiupeHue U C:KaTue.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yactull. BuyTtpennsis sHeprus. CnocoObl H3MEHEHHS] BHYTPEHHEW SHEPrUU:
Teronepeaaya U COBEpUICHUE paboTHI. Bunpr TEIUIONEpEaayu:
TEIUTONPOBOJAHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuecTtBo TemioTel. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOC paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJECBAHUE KPUCTAUIMUYECKUX BEHIECTB. YJeJIbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcnapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHMUSL.

BnaxHocTts BO31yXa.

DHeprus TOILIMBA. Y IesIbHAs TEIIOTa CrOpaHusl.

[IpuHuuner pabotsl TermaoBbiX aBurarene KIIJ[ TemmoBoro aurarens.
TernnoBble ABUTaTENN U 3aIIATA OKPYKAIOIIEH CPEIbIL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBM>KEHHUS.
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HabGmonenune nuddysuu.

HalGmronenue siBneHnii cMauyMBaHUS U KaWLIIPHBIX SBJICHUN.
Habmronenue TemnoBoro paciupeHus Ted.

V3MeHeHne maBJIeHUs Ta3a MpU W3MEHEHWHU 00BhEMa M HArpeBaHUM WITU
OXJTKICHUH.

[IpaBuna u3MepeHus: TeMIIepaTyphbl.

Bune! Teruionepenaum.

OxJaxaeHue Ipu COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHSITHUMHE CHIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaGmronenue xumeHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphl IPH TUIABJICHUH.
13.

Mopaenu TeIIoOBEIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OneITHl IO BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEIL.

OnpeneneHue AaBiICHUS BO3AyXa B Oa/UIOHE MINPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUME 3aBUCUMOCTH [ABJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rUNoOTE3bl JIMHEWHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OSHEpruM Tella B Pe3yJsbTare
TeIIoNepeaun U padOThI BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIIOOOMEHA TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIHJIUHIPOM.

OnpeneneHue y1eapHON TEIIOEMKOCTH BELIECTBA.

HccenenoBanne nporecca MCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaelbHOM TEIUIOTHI TIJIaBJIEHUS JIb/IA.

Pasznen 7. dnekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JlBa poaa 3JIEKTpHUUECKUX 3apsiaoB. BzammopeiicTBue
3apsoKeHHbIX Tel. 3akoH KynmoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apSAJ0B U PACCTOSIHUS MEKY TEIAMH).

Onekrpuyeckoe nose. Hanpspk€HHOCTH anexrtpudeckoro mnons. IlpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUAN 3apsil.
Ctpoenue aroma. [IpoBOJHHMKM W  JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
W cToYHMKN TIOCTOSIHHOTO ToKa. JIeMCTBUSI AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuyeckasg nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBIIEHHE MPOBOJHUKA. Y JEIbHOE CONMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uenu. llocienoBarenbHOE W HapajUleIbHOE  COEOUHEHHE
MIPOBOJHUKOB.

Pabota wm M™MoOmHOCTE 3yeKTpHUeckoro Toka. 3akoH J[xoyms—JleHma.
DNEeKTPUYECKHE TN U MMOTPEOUTENN EeKTpUIECKOr Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe none. MarHuTHoe 1osie 3eMIIM U €ro 3Ha4eHUe JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarauTHoe 1oje  3JIEKTpUYeckoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VICIonb30BaHUE 3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

OnbiTel Papajies. SABneHue dIeKTpoMaruHuTHON MHAyKIuU. [IpaBusno Jlenna.
DNeKTporeHepaTop. CriocoObl  TOJNIy4eHHUS ~ DJCKTPUUECKOH  DHEPIHH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIIEKTpU3ALUS TEN.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJCHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO M AEHUCTBHUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIencTBUS 3JIIEKTPUUYECKOrO TOKA.
. DNEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30Bb11 pa3psa.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 31eKTpUIECKOr0 HANPSKEHUSI BOJIBTMETPOM.
. PeoctaT u mara3uH cONpOTUBIICHHIA.
. B3aumopeicTBre MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHHUS MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHuE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMarHurT.

JleiicTBre MarHUTHOI'O TIOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanve siBIEHUS 3JEKTPOMAarHUTHOW MHIYKIUU.

Omneitel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKaA.

Jlabopamopnvie padbomel u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DSJCKTPU3ANMHM TEJI WHAYKIUEH W TpHU
COTIPUKOCHOBCHHH.

HccnenoBanre AEUCTBUS SJIEKTPUYECKOTO TMOJSI HA MPOBOJHHUKU U
JUDJICKTPUKHU.

COopka u mpoBepKa paboThI IEKTPUIECKON €N TTOCTOSHHOTO TOKA.
V3mepenne u peryanpoBaHue CHITbI TOKA.

N3mepenune u peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3UucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PEIUCTOPE.

OnBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
COTIPOTUBJICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IUIOMAIAN ITOMEPEYHOTO
CEUYEeHHs U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEIOBATEIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHJIBI TOKa TPH TapaUICIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH JJEKTPUYECKOTO TOKAa, BBbIACISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, UIYIIErO 4epe3 JaMIOuKy, OT
HaIpsHKEHUs Ha Heil.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.
W3yyenne MarHWUTHOTO TIOJISI  TMOCTOSTHHBIX ~ MAarHUTOB TPH  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIHME 3aBUCUMOCTb CHUJBI  B3aUMOJCHCTBHUS
KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHHUS TOKa B
KaTyLIKE.

18. MI3yueHue necTBUS MarHUTHOTO I10JIS1 HA TIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHHUI 3HAYEHUS W HANPAaBICHUS HWHAYKIIMOHHOIO
TOKa.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOrO JBIKEHUSA. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsAMOiIuHENRHOE ABMKeHUe. CpeaHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsMOJIMHENHHOE JABMKeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHoMepHOE ABMkeHHE MO OKpyx)HOCTH. Ileprox m dacrora oOparieHwus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HeroToHa. Bropoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[TpyuHIMI CYTIEPITO3ULINK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBwxkenue ruta”Her BOokpyr ComnHpa. llepBas kocMuueckass CKOPOCTb.
HeBecoMOCTh U meperpysKu.

PaBHoBecue marepuanbHOi TOukd. AOcomoTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. 3mMeHenne umiryibca. Mimynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE NBMKECHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YHPYTOCTH,
Tpenus. CBs3b SHepruu u padbotel. [loTeHnnanbHas FHEPrUs Teia, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTton npyxuHsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPIUU.

Hemoncmpayuu.

1. HaOnropeHue MeXaHMYECKOro JBHKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEI

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTeH M TPAEKTOPUN JIBHKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBaHue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

Habmroienue 1BUKEHUS Tella 10 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBICHUM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCHUTENIbHO KabuHeTa QU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGuroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUN TEIL.

M3meHeHune Beca Tena Mpu YCKOPEHHOM JABUKEHUU.

[lepenaya umIrynbca Mpy B3aUMOJAEHCTBUU TE.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCa IPU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUH.
HaOnronenue peakTMBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUECKON 3HEPTUU ITPU CBOOOJHOM MAJICHUH.
CoxpaHeHHe MEXaHMYECKON PHEPTUU NPU ABMXKEHUHU TeNa MO IeHCTBUEM
IpPY>KUHBI.

Jlabopamopnvie padbomel u onvimol.

1.

KoncTpynpoBanue TpakTta uis pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JIBMOKCHHMS [IIApUKA UITH TEIICHKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHYKEHUS
HIapUKa 10 HAKIIOHHOW ITOCKOCTH.

OmnpeneneHrue yCKOpEHUS Tejla MPH PAaBHOYCKOPEHHOM JBMKCHHH T10
HAKJIOHHOH TTOCKOCTH.

HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBWXKEHHH 0Oe3
HAaYaJIBHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXCHHS OT CHIIBI
HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne ko3 GuUreHTa TPEHNUS CKOJIBKEHUS.

Omnpenenenue )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PaBHOMEPHOM JIBIDKCHUU Tela
110 TOPU30HTAILHON MMOBEPXHOCTH.



10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue KoJie0aHUA M BOJIHEBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyJa. MaTteMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPrUr NpH K0JIeOATETBHOM JIBH)KCHHH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pe3onasc.
Mexanndeckne BoOJIHBL. (CBOMCTBa MexaHWMYeCKuX BOJH. [IpomonbpHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpOCTpaHEHUS.
MexaHn4decKkre BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil TeNl MOA JEUCTBUEM CHJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJH (Ha MOJIETH).
HabiroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThI M IEPUOJIA KOJIEOAHHUI MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH Tepro/ia KOueOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUM NPY>KMHHOTO MassTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAA KOleOaHUM rpy3a, MOJABEHICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  NE€pUOAAa  KoJeOaHWM
IIPY>KUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH IPYKHUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJEHUsI.

Pazpnen 10. DiiekTpoMarHuTHoOe 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHuTHeIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSI3U.
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DJleKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTA.

emoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHUS.

JlyueBass  mMozaenp  CBeTa. Uctounuku  cBera.  IIpsmonmHeiHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [nockoe
3epKano. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpaKEHUE CBeTa. VCrmonap30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweir B JnwmH3e. OnrTuyeckas cucrema (¢oToammapara,
MUKpOCKONIa M Tejeckona. ['1a3 kak omnTuhuyeckass cucteMa. bIum3opykocTh U
JAaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEWHOE PacIIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

XoJ nyueil B coOMparoIiei JIMH3e.

XoJ JIyder B paCCEUBAIOIIECH JIUH3E.

[Tomyuenne n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiictBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e5oro ceera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie padbomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)K€HUsS CBETOBOTO Jyda OT yrJia
MaJICHHUS.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. IlomydeHne n300paxxeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. ONBITHI 110 Pa3JIOKEHUIO OEJIO0r0 CBETa B CIIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB IMpPHU MX HAOIIOAECHUU uepe3
[[BETOBBIC (DUIIBTPHIL.

Pasznen 12. KBaHTOBBIC SIBJICHHUS.

OmnbiTel Pe3epdopaa u mimanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTIIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anbda, OeTa- u ramma-uzinydeHus. CTpoeHne aTOMHOIO
anpa. Hyknonnas wmogens aromHoro sapa. HWsoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOTO M MAaCCOBOI'O YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus siaep. Mcrounnku 3ueprun ConHna u 3BE31.

Snepnas sHepreruka. J[eMCTBHS pPaguOaKTUBHBIX HW3JIYYEHHU HA HKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IN4yHbIX T'a30B.

3. CmekTp BoaOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIMIHNX U3TyUYCHHM.

6. Perucrpanus nsimydeHus NPUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnvie padbomel u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPIUM YacCTHULBI IO TOPMO3HOMY

nyTH (o gotorpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AOIIMI MOAYJIb MIPEAHAZHAYEH IJI1 CUCTEMATHU3alluU
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke sl OO0ydaronmxcs,
BBIOPABIINX 3TOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM TAHHOTO MOJIYJIA PEaJU3yIOTCSI U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TOJyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM YMCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMINAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaausyercs
32 Ccu€T TOro, 4yro OOydarollMecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEJIAracTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBACHSTH
buznyeckue sIBICHHUS B OKPYKAIOLICH MPUPOE U MTOBCEIHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METO/Ibl UCCIENOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS] TECOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHBIE OCHOBBI HamOojee BaXKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAaHMS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue Gu3MKU HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPaBICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTATOB.

B pesynbrare nzydeHus Gpu3NKu Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs

y oOyyaromierocs OyayT cOpMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YaCTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMSA

- IPOSBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
buznyecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
THYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTH)KCHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHIUIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTMYECKOro BOCIIMTAHMS

- BOCHPUSTHE ICTETHUECKUX KayecTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMS:

- OCO3HaHUE IICHHOCTH (U3MUECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAKHEMIIEH COCTABIIIOLIEH
KYJIBTYPBIL;

- pa3BUTHE HAy4YHOU JIFOOO3HATENILHOCTH, MHTEpeca K HCCIeN0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
OJ1aromoJryums:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpasza >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEJACHHS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBaHHEM B
JOMAIIHUX yCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKa pedICKCHU, TMPU3HAHKE CBOETO IpaBa Ha
OIMOKY M TAaKOI'o e MpaBa y APYyroro 4YeaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTMBHOE Yy4YaCTH€ B pELICHUWM NPAKTUYECKHUX 3a1ad (B paMKax CEMbH,
o0pazoBaTenpHON  OpraHmW3alid, TopoJa, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HAIPaBJIEHHOCTH, TPeOYIOIIUX B TOM 4HCIE M (PUINYECKUX
3HAHMU;

e - MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO MPOQECCHii, CBA3aHHBIX C (PU3HUKOI;

e 7)3KOJI0rNYECKOr0 BOCIIMTAHMA:

e - OpPHUEHTalUs Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEIleHus 3a1ad B
o0JacTl OKpy’Kalolleld Ccpenapl, IUIAHWPOBAHMUSA TOCTYNKOB M OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBUI JIJIsl OKPY>KaIOIIEH CPeIbl;

e - OCO3HaHME TJO00AJTHHOIO XapaKTepa IKOJIOTUYECKUX MpoOJieM M MyTed uX

pelieHus;

e 8) ajanTanmuM K M3MEHSIIOIIMMCSl YCJOBHMSIM COIMAJIBHON ¥ NMPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINOJHEHUH HCCICIOBAHUN H
MPOCKTOB (HM3UYECKOW HAIMPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JPYTHUX;

e - TIOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 IPaKTHYECKYIO
JIeSITEILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM uncie GOpMyIUpOBAThH
UJIeH, IOHATHS, TUIIOTE3bI O PUBNUYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HAaHME AECPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B 0o01acTu
bu3uKy;

e - IUIAHUPOBAaHHWE CBOETO pA3BUTHA B MPHUOOPETEHHUH HOBBIX (PUIUUECKUX
3HAHUI;

e - CTPEMJICHHME AaHAJIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBHM C YYETOM BIUSHMS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX INIO0AIBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MpOTrpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOIO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSTUBHBIC
yYHUBEpCAIbHBIC yIeOHBIC TCHCTBUSI.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBble JJornuyeckue JelicTBUA:
e BBIBIATH W XapaKTePU30BAaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCUPUKAIIUNA, OCHOBAHUS TSI
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAaHHBIX U HAOIIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBJSITh  TTPHUYMHHO-CJICICTBEHHBIC CBSI3M TIPU HM3YyYEeHUU (PU3NIECKUX
SIBJICHUM W MPOIIECCOB, JIeTIATh BHIBOJABI C UCIIOJBb30BAaHUEM JCTYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHus Yy4uyeOHON ¢u3udYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BAapHAHTOB PEIICHHUs, BHIOOp HambOoJjee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:

MCITIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT [TO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
(bu3MYEeCKUl DKCIEPUMEHT, HEOOJbIIOe HccaeAOBaHUE (U3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOPMYJIMPOBATH OOOOIICHUS U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE  JajbHEWIIee pa3BUTHE  (PUIUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora ¢ ungopmaumeii:

IIPUMEHSTH Pa3JINYHbIE METOJbI, UTHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orOope MH(pOPMALMM WM JAaHHBIX C Y4E€TOM NPEJIOKEHHOW ydeOHOU
¢duznueckoil 3a1auy;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAbHYI0 (OpMYy MpeaCTaBICHUS
uHbOpMaAIllMl W WLIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
CXEMaMH, AMarpaMMaMu, HHOU rpaUKol U UX KOMOMHALIUAMHU.

KoMMyHMKAaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XO7€ OOCYXICHHUS Y4eOHOro MaTepuaya, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHUE 3a/Jaud W IOJJCpKaHuE
0J1aroKeIaTeabHOCTH OOIIEHHUS,

COTIOCTaBIIATh CBOM CYXKJCHUS C CYXICHUSIMH JPYTUX YYaCTHHKOB
auanora, OOHapPYKUBATh Pa3IMIUE M CXOACTBO MTO3HIIHI;



BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TPEACTABIATh PE3yAbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMaTh ¥  WCHOJBb30BaThb  NpEeUMyIIeCTBA  KOMAaHJHOH U
VUHIMBUIYaNbHOM pabOThl MpH pEHIeHUHd KOHKPETHOW (u3mueckoi
poOIEMBL;

NPUHUMATH LIETH COBMECTHOU JIEATEIbHOCTH, OPTraHU30BBIBATH JEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poiH, O0CYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh pabOTHI, JOCTUrasi KAUeCTBEHHOT'O pe3ybTaTa 1o
CBOEMY HANpaBICHUIO M KOOPIWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aMMOICHCTBUSL.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAIBHLIC y‘leﬁHLIe IleﬁCTBl/lﬂ

CaMoopraHn3aunﬂ:

BBISIBJISITH MTPOOJIEMBI B J)KM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUINX
JUIS pelieHus (PU3NUECKUX 3HaAHUl;

OPUEHTHPOBATbCS B  Pa3IMUHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOIUBUYaJbHOE, NPUHSATHE PEIICHUS B TpyNIe, NPUHATHE pELICHUN
rpymIon);

CaMOCTOSITENIbHO COCTaBIIATh AITOPUTM pellieHus: (PU3NUecKo 3a1auul Win
IUTaHAa MCCIEAOBAHUA C Y4ETOM HMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh MpeJlaraéMble BApUaHThl PEIICHUN;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIb, 3MO].[HOH3JII>HLIﬁ HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IpeJiarath IJiaH €€ U3MECHECHUS;
OOBSACHATH OPUYMUHBI  JTOCTMDKEHHS]  (HEAOCTHIXKEHHUs) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIBLHOCTH (B TOM YHUCIE B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHHWS WM TPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYJIHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce€0s Ha MECTO JIPYroro YeJOBEKa B XOJ€ CIOopa WIH JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce IpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUIA:

UCIIONB30BaTh  MOHATHS:  (U3MUEeCKHe ¥ XUMHUYECKHE  SIBJICHMS,
HAOJIOIEHUE, HKCIEPUMEHT, MOJEJb, TUIOTE3a, CAUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMsI BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  jgepopmauusa  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuuath sABiaeHUs (IudQy3usi, TEIIOBOE IBMKEHHE YACTHIl BEIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpallCHUs, IIEpeiada JaBiIeHUs TBEPABIMU TEJIAMH, KUJIKOCTIMH U ra3aMH,
aTMoc(epHOE JaBJ€HHE, IUIABAaHUE TEJ, NPEBpAIICHUsS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUYECKOE SBICHUE;

pacrno3HaBaTb IPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SIBICHUHA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NUYECKHE SBJICHUS B IPUPOJE:
IIPUMEPBI JABMKCHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXHUBOU
OpUPOAE, ACUCTBUE CUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIHMSIHUE
aTMoc(epHOro JaBJeHHs Ha >KMBOW OpraHH3M, IUIaBaHHUE PBIO, pblYaru B
TeJe YeJIOBEKa, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (DU3NUECKUX SIBJICHMUIA;
OTMKCHIBATh U3yUYEHHBIC CBOMCTBA TeN U (PU3UUYECKUE SBICHHUS, UCIIONb3YS
duznueckre BeIMUMHbI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEa,
Cuia TpeHus, JaBieHue (TBEPAOro  Tena, IKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIAa, MEXaHUYECKas padoTa, MOLIHOCTb, IJIEUYO CHJIBI,
MOMEHT CHJIbI, KOA()(QHUIMEHT TOJE3HOTO [EWUCTBUS MEXaHHU3MOB,
KHMHETHYECKas: U NOTEHLHUAIbHAS SHEPrus), NpHU OMNHCAHUM IPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEIMYMH, UX
0003HaYEeHHUsT U €IUHULBl (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIBI,
CBS3BIBAIOLIME JAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU BEJIMYMHAMM,
CTPOUTH IpaQUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBWJla CIOKEHUs CUil (BAOJb OIHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIO paBHOBecHs pblyara (0J10ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
OHEPruH, MpPU OBTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHE;

OOBACHATH (PU3UYECKUE SIBJICHUS, IPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3aJaud B 1—2 JeHCTBUS, HCHONB3Yys 3aKOHBl U
dbopmyIbl, CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 33/1a4M 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEATUCTHUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($uU3NYECKUX METOAOB, B OMMMCAHUH UCCIIEIOBAHUS BBIICTSATH MPOBEPSIEMOe
OpeanojaokeHne  (Tumoresy),  pa3inyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOAUTh OMMUOKKM B XOJAE OINbITA, JeJaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WIU
bu3IecKuX CBOWCTB T bopMyIUpPOBATH MIPOBEPSIEMbIC
IPEINONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYI0BaHMUS,
3aMUChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOABL;

BBITIOJIHATDh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHH, MacChl Tea,
o0béMa, CcUIBI M TEMIIEpaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U
upoBbIX MPHUOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHUOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
JIPYroi C HCIOJNBb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHMOCTH IyTH
pPaBHOMEPHO JBIDKYILETOCAd Tela OT BPEMEHM [BIDKCHHUS Tela, CHJIIBI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT ILJIOMIAU COIPUKOCHOBEHUS TN, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOrpyXKEHHON YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBeCHsl pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHUs, cOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEaoKEeHHOMY IUIaHy, (PUKCUpPOBAaTh
pe3yabTaThl TMOJMYYEHHON 3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BHUJC



NPEUIOKEHHBIX TaONHIl W TpaduKOB, ACNaTh BBIBOJBI IO pe3yiIbTaTaM
UCCIICJIOBAHMUS,

IPOBOAUTH KOCBEHHBIE HU3MEpEeHHsI (DU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUja TPEHHS CKOJIBKCHHUS,
JaBICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIas Ha
NOrpyKEHHOE B KHUAKOCTh TeJ0, KOA(D(PUIIMEHT MONe3HOro AeWCTBUA
IPOCTHIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

coOroaTh MpaBuiia TEXHUKU 0€30TIaCHOCTH pU paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOMCTR:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIMECS COCYAbl, OapoMerp,
phIYar, OIBIKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
NOJIINITHUKK, YCTPOWCTBO BOJOIPOBOAA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BRICOTOMEP, TOPITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBJICHUN W HEOOXOIUMBbIC (PU3UUIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIpPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU JUIs obecrieueHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudopaMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIOICHHS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOLIEH cpee;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wHHPOpmanuu B HWHTepHere B
COOTBETCTBUH C 3aJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA ¥ TYyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIICISTH
uHPOpPMAIIMIO, KOTOpas SIBISETCA MPOTHBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXKaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetu MHTEpHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIC KpaTKHe MUChMEHHBIC M YCTHBIE COOOIEHHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNuu (HPU3NIECKOTO COACPKAHMS, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yJbTaTax MPOCKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIIOJIb30BaTh



U3YYEHHbI TOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXAATH
BBICTYIUICHUE ITPE3EHTALlAEH;

IpU BBINIOJTHEHUH YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHHUI pachpeneniaTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaA B  JEATENbHOCTh  TPYMNbL,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAFOIIHX.

K xoH1y 00yuenus B 8 kiaacce npeIMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA TMMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l, SJIEKTPUUECKOE T0JI€, TPOBOIHUKHU
Y JTARJICKTPUKH, TIOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasziuuath SIBJICHUS (TEIUIOBOE paCUIMPEHUE M CKATHE, TeIUionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHKE, KAMUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEepJeBaHHUE), KHUIICHUE,
Terionepeaaya (TETmI0MPOBOIHOCTD, KOHBEKIHSI, U3JIy4YEHUE),
AIIEKTPU3AIUA TeJl, B3aUMOJICHCTBUE 3apsIAOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCKUCTBUE MATrHUTOB, JCHCTBUE
MAarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHASI UHIYKIIHS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYECKUX SBICHUU B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (DU3NYECKUE SBICHHUS B TPHPOJE:
MIOBEPXHOCTHOE HATHKCHUE W KANWUISIPHBIE SBJICHUS B IPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CosiHIA, 3aMmep3aHue BOJIOEMOB,
MOpCKHUE OpU3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, AIEKTPUUECKUE
SBICHUS B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
noyie 3eMit, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, OJISIPHOE CUSAHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UYECKHUE SIBJICHUS, UCIIONB3YS
bu3nYecKre BEIUYHHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTHs, KOJUIECTBO
TEIUIOTHI, YJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YJI€JbHAsA TEIUIOTa
IJIaBJICHUs], YyJENIbHAs TeIUIoTa MapooOpa3oBaHMs, yaACibHAs TEIUIoTa
CropaHusi TOIUIMBA, KOAI(PQPUIMEHT TIOJIC3HOTO JEWCTBHS TETUIOBOMN



MAaIIMHbI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUH 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANPSIKEHHUE, COMPOTHBICHHE IPOBOJIHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIECTBa, pabdoTa H  MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPaBUWIbHO  TPAaKTOBATh
(u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
$u3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
($u3NYECKyI0 BENUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMICTBa Tei, (PU3UUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE MOJIOKEHUS MOJEKYJSPHO-KUHETUYECKOW TEOpUU
CTPOEHHUSI BEIIECTBA, MPUHILMI CYNEPHNO3ULUN IMOJNEeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma 11 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS JHEPIHM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPaKEHHUE;

OOBSCHATH (U3UYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrnyeckux
IaroB ¢ Omopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIM,
(U3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THble 3anadyd B 2-3 JACHCTBUSA, HCIONB3YS 3aKOHBI U
dbopMyIIBl, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBUSL 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX I pELIeHWs 3a7add, BbIOMpaTh 3aKOHbI U (OPMYJIBI,
HEOOXOJUMbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CPAaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU TaHHBIMH,
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXKHO PpELIUTh M[PU HMOMOIIU
(U3NYECKUX METONIOB, MCIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NPEANOIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpSAJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUNA WIH
(u3NYECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETAa H3Iydyaromiedl (IOrJIonaroiieil)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHUsSI BOJABI OT TEMIIEPATYphl KUJIKOCTU U
wiomaaM €€ TOBEPXHOCTH, OJJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOJACHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX TMOJE€H TIOCTOSHHBIX MAarHUTOB, JEHUCTBUSA
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOICTBA DBJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKCHIBATH XOJI OMbITA U (POPMYITHPOBATH BHIBOJIBL;
BBIIOJIHATH  IPSAMBIE  W3MEPEHMsSI  TEMIEPATYPbl,  OTHOCHUTEJIBHOMN
BIQXHOCTH BO3JyXa, CHJIbl TOKA, HAIPSOKEHUSA C MCIHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Ipyrol C  UCHOJb30BAaHUEM IMPAMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOIAAU IIOIEPEYHOIro
CEUYEHHUs U YAECIBHOTO CONPOTUBIICHHMS BEIIECTBA IPOBOJHNKA, CHJIBI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HANpsDHKEHHWsT HA  IPOBOJHHKE,
WCCICOBAHUE ITOCIEAOBATENBHOTO M IMAPAJUIENBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJHATh M3MEPEHUS, Clenys IMPEAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCHMOCTH B BHAE TaOJIUIl U TpadHKOB,
JeJaTh BBIBOJIBI 10 PE3YyJIbTATAM MCCIIEA0BAHNS;

IPOBOJANTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesibHas
TEIUIOEMKOCTh  BELIECTBA, COINPOTHUBIEHUE NPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IJIAaHUPOBaThb W3MEPEHMs, COOUpPATH
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIEAysl IMPEMIOKEHHON MHCTPYKLIHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYHHBI;

coOroAaTh NpaBuiIa TEXHUKU O€30IaCHOCTH IpU padboTe ¢ J1abopaTOpHBIM
000py10BaHuEM;

XapaKTepu30BaTh TMPUHIUMBI JACUCTBUA HW3YYECHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOuHA, amMIepMeTp,
BOJIBTMETP, CUETUMK JIIEKTPUYECKOW HHEPIUH, 3SJIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENIBbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBaxX (DM3MUYECKUX SIBICHUI U HEOOXOIUMBIC
(uznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpel MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABHUIaTENIb BHYTPEHHEIO
CrOpaHHs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lelel ¢ MOCIeA0BaTEeIbHBIM U MMAPaJUICIbHBIM COECIUHEHUEM 3JIEMEHTOB,
pasnuyas yciIoBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKHUX LENEll;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HH(OpMALMIO O  IIPUMEPAX)
MPAKTUYECKOTO HCIOIL30BaHMs (M3MYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HH JIJIs1 oOecriedeHnst 0€30MacHOCTH MpU oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsS 370POBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIEH Cpe/ie;

OCYIIECTBIATh TMOUCK HWHPOpManuK  (HU3UIECKOTO COACPKAHUSI B
NuTepHere, Ha OCHOBE HMEKIOUIMXCS 3HAHUA M NOYTEM CpPABHECHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISITH  HMH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON UM MOKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BAaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetn MHTEpHET, BliageTs mpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3MYECKOTO
ColepXaHus, B TOM 4YHCIE TyOJUYHO TPEACTABIATh PE3yJIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NESITEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIM anmapat Kypca (QU3HKH,
COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUEH;

IpU BBINOJHEHWH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3NYECKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 3a BHITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHMBaTh COOCTBEHHBIM BKJIaa B
NeSATEIBbHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIly 00yueHus B 9 kiaacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Aehopmarius
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEpEerpy3Ku, LEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NaIbHO30PKOCTh,
CIIEKTPBI UCITyCKAHUS W TOTJIOMICHMS, anbda, 0eTa- U raMMa-u3IIyqdcHHs,
U30TOIIbI, SI/IEPHAS DHEPTETUKA;

pasznuyaTh SIBJICHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTUBHOE JBHKEHUE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKCHUE CBETA, pa3jiokKeHHE 0eJIoro CBeTa B
CIIGKTp UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
W3JIy4YEHHS) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHHM B
OKpy’XaroleM Mupe (B TOM dYHCiIe (PU3HMYECKUE SIBJICHUS B IPHUPO/IE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKCHHE JKHBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, D3XO, I[BETa Tel,
ONTHUYECKHUE SBJICHUS B TPHUPOJE, OUOJOTMUECKOE JCHCTBHUE BHUIUMOTO,
yIbTPadUOJIECTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIM
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PAJAAOAKTUBHOC H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IEePEBOJIUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBJICHU;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3ndecKkue BENMWYWHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teia TIpH
HEPAaBHOMEPHOM JIBUKCHUHU, YCKOPEHME, MEpPEMEIlCHuEe, MyTh, YyTIJIOBas
CKOpPOCTh, CHWJIa TPEHMS, CWjla YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPECHUE
CBOOOJHOrO TMAaJCHUSI, BEC TeJla, HUMIIYJIbC Tejla, HUMIIYJIbC CHJIbL,
MexXaHu4ecKass paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTHsl Tena,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIH, MOTCHIUAIbHAS DHEPIUs CHKATOU
MPYXUHBI, KUHETHUYECKAs DHEPrusi, IOJIHAsg MEXaHWYeCKas DSHEPrHus,
MEePHOJT M YacTOTa KOJIeOAHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIIOMJICHUSI CPEbl), IPU OMUCAHUU
MPaBUJIILHO TPAKTOBATh (U3WUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaYeHUsS W EIUHUIBI (U3NUYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJINYNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIECCHI,
WCIOJIb3Ysl 3aKOH COXPAHEHMSI SHEPruu, 3aKOH BCEMUPHOTO TATOTCHMS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHUUN OTHOCUTEIbHOCTH [ anmies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKCHUSA U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPAHECHUS 3apsSII0BOTO U MAaCCOBOTO YUCEI



OpU SAEPHBIX PEAKIUAX, HPU ITOM JaBaTh CIOBECHYH (OPMYIHUPOBKY
3aKOHa M 3aIUCBIBATh €r0 MaTeMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (U3UYECKUE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (DM3MUECKUX SIBJICHHIM,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (ONMMparIldecs Ha CcucreMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alMChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOUYHBIC JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHA (PHU3NUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXKHO PELIUTh I[PU MOMOIIU
($uU3MYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAaHUS, BBIJCIATDH
IpoBEpsieMOE  MPEINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPAJIKA
IPOBEJCHUS  MCCIEJAOBAHUS, JEJNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUS HSHEPTUH, 3aBUCUMOCTh MEpHOJa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacCChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHU, MPSIMOJIMHENHOE PACIIPOCTPAHEHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOICTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEJIBHO ~ COOMpAaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, OMUCHIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(bOopMyIMpPOBATH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpelHee 3HAayeHHEe W3MEpsIeMOM BeIMYMHBI (POKYCHOE paccCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a HU3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

NPOBOAUTH HCCIEJAOBAHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM TNPAMBIX HU3MEPEHUHN (3aBUCUMOCTb IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM J[IBJKEHUM 0€3 HayaJbHOM CKOPOCTH, IEpUOAA
KoJIe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yria MPeIoMJICHHs OT yrJa



najieHus): IUJIAaHUPOBATh HCCIEJOBAHUE, CAMOCTOSTENIFHO coOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
bU3NYeCKUX BEIWMYMH B BHUAC TaONHIl U TPapuUKOB, NEIaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

OPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (U3UYECKUX BEIWYHMH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPHUIHMESHT
TPEHHUS CKOJBKECHMS, MEXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuosl KojeOaHM MaTeMaTHYecKOro U MPYXKHHHOTO MAasTHHUKOB,
onTUYecKas cuia coOuparomeil JIMH3bl, PaJMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEeAys MPEIIOKEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYMHBI U aHATM3UPOBATH MOyUYECHHBIE PE3YNIbTaThl C YUYETOM
3aJJaHHOH MOTPEIIHOCTH U3MEPEHHUIA;

coOI01aTh MpaBUIIa TEXHUKU O€30MacHOCTH MpHU pabdoTe C 1abopaTOPHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MO/IEJIb AaTOMHOTO S/Pa;

XapaKTepu30BaTh TMPUHIUMBl JCUCTBUA HU3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMHCAHHUA (B TOM YHCIHE:
CHHIIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, DPAaKeTa,
IXOJIOT, OYKH, TEepUCKoI, (oToanmapaT, ONTUYECKHE CBETOBOJIHI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucmonp3ys 3HaHHS O
CBOMCTBaX (PU3MYECKUX SABICHHUM U HeoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHUE CXEMBl MJis
MIOCTPOCHUS N300paXEHHI B IMIIOCKOM 3€pKajie U COOMparoUIeil TuH3e;
OPUBOAUTH  TMpUMEpHl  (HAaXoAuWTh  WHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOMN
XKU3HU JJi1 obecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJCHUS B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TOUCK HUHPOpMauuu (U3NYECKOTO COJCpKAHUA B
HuTepHeTe, caMOCTOSATENHHO (OPMYIHPYS MOMCKOBBIN 3a1Ipoc, HAXOIUTh



IYTU ONpPEAENICHUsI JOCTOBEPHOCTH IOJIyYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX HUCTOYHHUKOB,;

UCIIOJIB30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COACpXkaHMs, CIIPABOUYHBIE MaTEepUalbl,
pecypcebl cetu MIHTepHET, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHbOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
nyOIMYHO MPEACTABIATH PE3yibTaThl HIPOEKTHOM WK UCCIEI0BATENbCKON
NEATENbHOCTH, TIPU 3TOM TI'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasaena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ yd4é€ToM o0coOEHHOCTEeH ayAuTOpUu
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne HaunMeHoBaHMe pa3/iesioB U TeM
. NporpaMMBb1 Beero KonTposbHbI IIpakTH4eckn
e padoThI e padoThI
1.1 ®dusuka - HayKa O IIpUpoje 2
1.2 DOU3NYECKUEe BETUYHNHBI 2 1
1.3 EcTecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1
Hroro no paszneny 6
2.1 Crtpoenue BemiecTna 1
59 JIBUKeHUE U B3aUMO/ICMCTBUE YACTHI] ) 1
BEILECTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2
Hroro no pazneny 5
3.1 MexaHn4eckoe IBUKEHUE 3
3.2 WNuepuus, macca, INIOTHOCTD 4 1
33 Cwta. Bunpr cun 14 1 2
Wroro no pazgeny 21
41 Hasnenue. [lepenaya naBneHus: TBEPALIMU 3
TeJIaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 JlaBiaeHue KUJAKOCTH
4.3 ATMocdepHoe TaBiieHue 6
JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE
4.4 7 2 3
B HUX TEJIO
Hroro no pazneny 21




5.1 Pabora 1 MoIIHOCTH 3 1
5.2 [IpocThie MexaHU3MBI 1
53 MexaHuueckasi SHEprus 4 1

Hroro no pasneny 12

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

HaumeHoBaHue pa3iejioB U TeM

KoaunuecTBo yacoB

Ne n/mm HpOrpaMMBI Beero KoHnTpoJsbHbI IpakTnyecku
e padoThI e padoTsbI
1.1 CrpoeHne u cBOICTBa BEIIECTBA 7
1.2 TenmoBbIe TPOLECCHI 21 1 5
Hroro no paszneny 28
)1 DneKTpuUecKue 3apsabl. 3apsKEHHBIE Tela . |
U MX B3aMMOJEICTBHE
2.2 IToCTOSTHHBIN 2IIEKTPUYECKHUM TOK 20 2 7
23 MarsuTHbI€ SBICHUSA 1 1.5
24 DneKkTpoMarHuTHast UHAYKITUS
Hroro no pazneny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KVIACC

HaumeHoBaHue pa3iejioB U TeM

KoaunuecTBo yacoB

Ne n/mm KoHnTpoJsbHbI IpakTnyecku
NPOrpaMMmblI Bcero
e padoThI e padoTsbI
11 MexaHnuecKkoe JBM)KEHUE U CIIOCOOBI €To 10 1
OTHCaHUS
1.2 BsaumopeiictBue ten 20 1 3
1.3 3aKOHBI COXPAHEHUS 10 3
Hroro no pasneny 40
2.1 Mexannueckue KoiebaHus 7 3
2.2 MexaHuuyecKkue BOJIHBL. 3BYK 1 3
Hroro no pazneny 15
31 DNeKTpOMarHuTHOE MOoJe U 6 )
AJEKTPOMAarHUTHBIE BOJIHbI
Hroro no pasneny 6
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2
4.2 JIunH3bl ¥ onTHYECKKEe TPUOOPHI 6
4.3 Paznoxenue 6e10ro cBera B CIEKTP 3 2
Hroro no pazneny 15
5.1 Hcnyckanue u norioneHne cBeTa aroMoM 4 1
5.2 CrtpoeHne aTOMHOTO siipa 6 1
53 SAnepHblie peakuu 7 1 1
Hroro no pazneny 17
6.1 [ToBTOpeHue u 0600IIEHNE COMCPIKAHUS 9 )

Kypca Gpu3uku 3a 7-9 xnacc




Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

27




HOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KogunuecTBo 4acoB

Bcero

KonTposbHbI
e padoThI

IIpakTH4eckn
e padoThI

®usuka — HayKa o npupoje. SBienus
pupoabl. U3NYECKUE ABICHUS

MeX&HI/I‘lCCKI/IC, TCIIJIOBBIC, SJICKTPUUICCKHC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BETUINHEI U UX N3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH KUAKOCTHOTO
TEPMOMETPA U JaTYUKa TeMIepaTyphl”

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKU
M3y4aroT npupoy. EcrecTBeHHOHAayYHBIH
MeTo] mo3HaHus. Onucanue PU3NIecKux
SIBJICHUH C TTOMOIILIO MOJIeeH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTD IOJIETA IAPUKA, IIyIIEHHOTO
TOPU30HTAIILHO, TeM OoJIblIe, YeM OoJblie
BBICOTA ITyCcKa"

Crpoenue BemecTBa. ONBITHI,
JTIOKa3bIBAOIINE IUCKPETHOE CTPOCHHE
BEILIECTBA

Z[BI/I)KCHI/IC qacCcTull BEIICCTBa

Ypok-uccienoBanue «ONBITH IO




Ha6J'II-0I[eHI/IIO TCILJIOBOI'O paClIupCHUA
ra3oB»

10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBsA3b MeX 1y CBOWCTBAMU BELIECTB B

1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX
aTOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OcoOEeHHOCTH arperaTHbIX COCTOSIHUI BOJBI

12 Mexanunueckoe qBuxeHue. PaBHoMepHoe u
HEPaBHOMEPHOE JIBI)KEHUE

13 Ckopoctb. Enunuiel ckopoctu

14 Pacuer nytu 1 BpeMeHM IBUKEHUS
WNueprusa. 3akon unepuu. Bzaumoneiicreue

15 TeJI KaK IPUYNHA U3MEHEHHUS CKOPOCTH
JBUKEHUS Te

16 [TnotHOCTH BemecTBa. PacueT macchl u
o0BbeMa Teja 1o ero MIOTHOCTH

17 JlaGopatopHnas paborta «OnpezneneHue
IJIOTHOCTH TBEPZIOTO TEIIA»

18 Pemenue 3anau no teme "IlnoTHOCTH
BemecTna"

19 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «/3yueHue

20 3aBUCHUMOCTH pacTsLKeHUs (AegopMariim)
MPYKUHBI OT MIPUIIOKEHHOM CHUITBI»

21 SABnenue Tarorenus. Cuna TSKECTU

22 CBs13b MEX]Ty CUJION TSAKECTU U Maccoi




Tena. Bec tema. Pemrenne 3amad mo reMe
"Cunna Tsokecta"

Cuna TsKecTH Ha IpYyTHUX IUIaHeTax.

23 du3nyecKre XapaKTEepUCTUKHU TUIAHET

24 N3mepenne cuit. JluHamomeTp

25 Bec tena. HesecomocTh

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX I10
OJHOU npsimMoii. PaBHozelcTBYOIIas CUII

7 Pemenne 3amaq o reme
"PaBHoneiicTBytomIast crr"

)3 TpeHue ckoIbKEHU U TPEHUE TTOKOSI.
Tpenue B npupoae 1 TEXHUKE
JlaGopatopHnas pabora «/3yueHue

29 3aBHCUMOCTH CHJIbI TPEHMSI CKOJIbXKEHUSI OT
CHJIBI JIaBJICHUS U XapaKTepa
COIPUKACAIOUINXCS TOBEPXHOCTEN»

30 Pemenue 3ana4 Ha onpeneseHne
PaBHOJCHCTBYIOLIEN CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «I"paduueckoe n300pakeHUE CUI»,
«Cunby, «PaBHOAEHCTBYIOMASA CHUID»
KonTponbHast paboTa no Temam:

0 «MexaHnueckoe JBHKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['paduyeckoe
n3zo0pakenue cuin», «CUIIbD

3 Jasnenue. CriocoObl yMEHbILIEHUS U

YBCIIUUCHUA OABJICHUS




Z[aBIIeHI/Ie raza. 3aBUCUMOCTb JaBJICHHUA Tra3a

34 ;
oT 00b€Ma, TeMrepaTypbl

35 Ilepenava naBieHus TBEPABIMU TEIIAMU,
KHUJKOCTSAMU U razamu. 3axkoH Ilackamns

36 JlaByieHue B )KMJIKOCTH U ra3e, BBI3BAHHOE
NeNCTBHEM CUJIBI TSHKECTU

37 Pemenue 3agau o teme «JlaBienue B
XKHUAKOCTHU U raze. 3akoH [lackamsa»

38 Coobmatommuecs: cocyabl

39 I'unpaBnnueckuit mpecc

40 Manomertpsl. I1opiIHEeBON KUIKOCTHBII
Hacoc
Atmocdepa 3emnu. [puannel

A1 CYIIECTBOBAHUS BO3AYILHOW 000JI0UKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl yDOBHEM MOPSI

42 Bec Bo3nyxa. ATmochepHoe aBieHue

43 N3mepenue armocdepHoro aasneHus. OnbIT
Toppuuennu

44 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

45 bapomertp-anepoua. AtmocdepHoe
JIABJICHUE Ha Pa3JINYHbIX BBICOTAX

46 Pemenue 3anau mo Teme "ATtmochepHoe
naBsieHue"

47 JlelicTBue ®UJIKOCTH U Ta3a HA

IIOTPY’KEHHOE B HUX TEJNO0. ApXUMEI0Ba




CHJIa

Jlaboparopnast pabota «Onpesenenne

48 BBITAJIKABAIOLIEH CUJIBI, IEUCTBYIOIIEH HA
TEJ0, MOTPYKEHHOE B )KUJIKOCTH)
Jlaboparophnast pabota 1o Teme

49 «HccrenoBanne 3aBUCHMOCTH Beca Teja B
BOJIE OT 00bEMA MOTPYKEHHON B KHUAKOCTh
YacTH Tella»

50 [1naBanue ten
JlaGopatopHnas padora "KoHcTpyupoBaHue

51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no remam: «IlnaBanue

52 cynoB. Bo3nyxoruaBanuey, «JlaBienue
TBEPJbIX TN, )KUJIKOCTEU U ra30B»

53 Mexanunueckas pabota

54 MomHocTh. EMUHUIBI MOIIIHOCTH

55 VYpok-uccienoBanue "PacyéT MOLIHOCTH,
pa3BUBaeMoOM IIpH NOabEME O JiecTHULE"

56 IIpocteie Mexanu3Mmsbl. Peryar. PaBHoBecue
CHWJI Ha pblyare
KontponbHas pabota no teme «/laBnenue

57 TBEPABIX TN, KUAKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHasi pabota
PesepBHblii ypok. Pabora ¢ Tekctamu 1o

58 Teme «JlaBineHue TBEPABIX TEN, )KUIAKOCTEH U

ra3oB» / Becepoccuiickas nmpoBepouHas
paborta




Prruaru B TCXHHUKC, 6I>ITy " IpHUpoAacC.

59 JlaGopatopHas pabota «VccnenoBanue 1 0.5
YCJIOBUM paBHOBECHS pblUara

60 Pemenue 3amxau nmo reme «Y cioBus 1
PaBHOBECHS pbluara
Koaddunment nosesnoro aecTeus

61 Mexanusma. Jlaboparopnas padota 1 0.5
«M3mepenune KII/] HakIOHHOM MIIOCKOCTH»

6 Pemenue 3aga4u no teme "Pabora, |
MotrHocTh, KIT/I"

63 Mexanuueckas sHeprus. Kunernueckas u |
MOTEHLIMAJIbHAs SHEPT U

64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH 1
YPOK-3KCIEPUMEHT MO TEME
"DKcnepuMEeHTaNIbHOE OIpe/IeTICHHE

65 W3MEHEHUSI KHHETUYECKON 1 1 1
MOTEHMATBHOMN SHEPTUH IIPHU CKaThIBAHUHU
TeJa IO HAKJIOHHOM MIJIO0CKOCTH"

66 KonTponbhast pabota no teme «Pabora u |
MOIIHOCTb. DHEPTHUS»

67 PesepBHblit ypok. Pabora ¢ TekcTtamu 1o 1
Teme "MexaHndeckoe BIKeHHe"

63 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MouHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTposbHbI
e padoThI

IIpakTH4eckn
e padoThI

OCHOBHBIC TTOJI0KEHHS MOJICKYJIAPHO-
KHHETHYECKOU TCOPHUU U UX OIIBITHLIC
MMOATBECPKACHUA

Macca u pa3Mep aToMOB U MOJIEKYJI

Mopaenu TBEPIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIIECTBA

OOBbsicHEHHE CBOUCTB TBEPAOTO, KHUIAKOTO U
ra3o00pa3HOro COCTOSIHUI BellecTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u amopdHbie Tena

CMaunBaHue U KalmUJIISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

TennoBoe paclIMpeHne U CxKATHE

Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOTO JIBUKEHHUS YaCTHII

Buytpennsist sHeprust. CriocoObl U3MEHEHUs
BHYTpPEHHEN dHEprun

10

Bunsl Tenonepenaun

11

VYpoxk-koHpepenuus "[IpakTuyeckoe
MCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB BEIIECTB
Y MaTepHaJIoB B LENSIX IHEprocoepexeHus"




12

KonudecTBo TEIIOTEHL. Y nenpHas
TCIINIOEMKOCTD

13

YPaBHeHI/IC TEILIOBOro OallaHca.
TermmooOMeH U TEIII0BOE paBHOBECUC

14

JlabopaTtopnast pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA MPU CMETITNBAHUN
XOJIOAHOU U Topsiueit BoAbI"

15

Pacuer xonndecTBa TEIIOTHI,
HE0O0XO0JUMOTr0 JUIsl HarpeBaHU Tena U
BBIJICJISIEMOTO UM TIPH OXJIKICHUN

16

JlaGopatopHas pabota "OnpezneneHue
yIEIbHON TEMJI0EMKOCTH BemiecTBa"

17

OHeprus ToIMBa. Y IeJbHas TeIIoTa
CrOpaHHus

18

[InaBneHue u OTBCPACBAHUC
KpHUCTAJTINIMICCKUX TCJI. Y aenpHas TeninoTa
IIJ1aBJICHUA

19

JIabopaTtopHas padora "Omupenenenue
paTop p p
yAEIbHON TEIJIOTHI TUTaBJICHHS Jibjia"

20

[TapooOpazoBaHue U KOHIEHCAIIUS.
Hcnapenne

21

Kunenue. Y nenpHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHUH.
3aBUCHUMOCTh TeMIEepPaTyphl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

22

BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
"OnpezneneHre OTHOCUTEIBHONW BIaXKHOCTH
BO3qyXxa"




Pemienue 3amaq Ha OIIPECACIICHUC BJIAXKHOCTU

23
BO3/yXa
[TpuHIMITBEI paOOTHI TETJIOBHIX JBUTATENCH.

24 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO
CrOpaHHus

75 KII/I TerutoBoro nurarens. TenmnoBbie
JIBUTATEIN U 3allluTa OKpY’Karolel cpebl

26 3aKOH COXpaHEHMs U IPEBPAICHUS] SHEPTUU
B TEIUIOBBIX IIpOLECCcax
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TemMe

27 "TenoBsle ABneHUs. MI3MeHeHne
arperaTHBIX COCTOSIHHI BeriecTa"
KonrponsHas pabora no teme "TemnoBsie

28 aBieHus. VI3MeHeHne arperaTHbix
COCTOsIHU BelecTBa"

79 Onexrpusanus tein. [[Ba poga
JEKTPUYECKUX 3aps10B

30 Ypok-uccnenoBanue "IneKTpu3aIus Tel
MHAYKIMEW U IpU COIPUKOCHOBEHUH"

31 B3anmoneiicTBre 3apsoKeHHBIX TEIl. 3aKOH
Kynona
Onexrpuueckoe nojue. HanpspkeHHOCTD

32 3JIEKTpUYECKOro noiis. [IpuHiun
CYIIEPIO3ULINH IIEKTPUUECKUX TTOJIEH

1 Hocurenu anexTpuueckux 3apsios.
OnemeHTapHbIN 3apsan. CTpoeHue aroma

34 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH

COXPAaHCHUS DJICKTPUUCCKOr'O 3apaa




Pemienue 3amaq Ha IMPUMCHCHUC CBONCTB

35 INEKTPUYECKUX 3apPsI0B
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

36 cyuiectsoBanus. lcTounnku
AIEKTPUYECKOTO TOKA

37 JlercTBUA ATIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJEKTPUYECKOTO TOJIsI Ha TPOBOJAHUKH U 1
JTUAIIEKTpUKN"

39 DNEKTPUUECKUN TOK B METaJlIax,
KUJKOCTAX U ra3zax

40 DJNeKTpUYecKast Lielb U €€ COCTaBHbIE YaCTH

41 Cuna Toka. JlaboparopHast pabora 0
"Usmepenue u peryaupoBaHue CUIIbI TOKA" o
DneKTpuyeckoe HarnpsikeHue. BonbTmerp.

42 JlabopaTtopHas pabota "M3mepenue u 0.5
peryiaupoBaHue HanmpsHKeHUs "

43 ConpoTuBieHre MPOBOAHUKA. Y IEIbHOE
CONPOTHUBIIEHNE BEILIECTBA
JlaGopartopHas paboTa "3aBUCUMOCTb

44 AIEKTPUYECKOTO COMPOTUBIICHHUS 1
MPOBOJHMKA OT €T0 JITMHBI, TIOIIA TN
MOTIEPEYHOr0 CeUeHus U Marepuana”

45 3aBUCHUMOCTh CHJIBI TOKA OT HAMPSIKEHUS.
3akoH Oma aJid y4acTka uenu
JlabopaTtopnast pabora "HccnenoBanue

46 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1

pe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA U




HanpspKEeHUs Ha pesucrope”

IlocnenmoBaTenbpHOE U napaujiCiibHOC

47 COEITMHEHUS POBOJIHUKOB
JlabopaTtopHast padota "[IpoBepka npaBuia

48 CJI0’KEHHSI HANIPSKEHUN TTpU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopoB”

JlabopaTtopHast pabota "[IpoBepka npaBuia

49 JUISL CWJIBI TOKA TIPH ITapajuIeIbHOM
COEIMHEHUH Pe3UCTOpoB"

50 Pemenue 3anay Ha npumeHeHne 3akoHa OMa
JUISl Pa3IMYHOTO COEANMHEHUS IPOBOJHUKOB

51 PaboTa 1 MOLTHOCTH IEKTPUUECKOTO TOKA.
3akoH Jxxoyns-Jlenna

5 JlaGopatopHas pabota "OnpezneneHue
paboThI U MOIIHOCTH 3JIEKTPUYECKOT0 TOKA"
DneKTpuYecKre Henu U MoTpeduTenu

53 3JeKTpuyeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54 ITocTossHABIE MAaTrHUTEI, UX B3aUMOJICHCTBIE

55 Ypok-uccnenosanue "M3ydyenue nosen
MOCTOSIHHBIX MAarHUTOB"

56 MarunuTtHoe nojie. MarHutHoe noJie 3eMJIH U
€ro 3Ha4eHME Ul )KU3HU Ha 3eMiie
[ToaroroBka kK KOHTPOJILHOU paboTe MO TEME

57 "DnekTpuueckue 3apsabl. 3apsHKeHHBIE Tena

U UX B3auMoJiecTBUs. I1oCTOSHHBIN
AJIEKTPUIYECKUN TOK"




58

KonrponbHas pabora no reme
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella
U ux B3auMozencTaus. [1ocTossHHBIM
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

59

PesepBHelit ypok. Pabota ¢ Tekctamu mo
teme "[IoCTOSHHBIN 2IeKTpUYecKuii TOK" /
Bceepoccuiickas npoBepouHast paboTa

60

OmneiT Opcrena. MarauTtHoe nosie
JNEKTPUYECKOr0 TOKa MaruutHoe nose
KaTyIIKH C TOKOM

61

IIprMeHeHne 2IEKTPOMarHuTOB B TEXHUKE.
JlaboparopHas paboTta "M3yueHue aelicTBus
MAarHUTHOTO MOJIsl Ha TPOBOJIHUK C TOKOM"

0.5

62

ONEeKTPOABUTATENb IIOCTOSIHHOTO TOKA.
Hcnonp30BaHuE 3JIEKTpOABUTATENEH B
TEXHUYECKHUX YCTPOWCTBAX U Ha
Tpancnopre. JJabopatopHas pabora
"KoHcTpynpoBaHHe U U3y4eHHE pabOThI
JJEKTpoABUraTes"

63

OmnbiTel @apanest. 3aKOH 3IEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna

64

OnextporeHeparop. CriocoObl MOTydeHHs
NEKTPUUECKOW IHEPTUU. DIIEKTPOCTAHLIUU
Ha BO30OHOBIISIEMBIX HCTOYHHMKAX SHEPTUU

65

[ToaroroBka kK KOHTPOJIBLHOU paboTe MO TEME
"DNIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

66

KonTponbHas padota no teme




"DneKkTpudecKue U MarHUTHBIE ABJICHUS"

67 PesepsHblit ypok. Pabota ¢ TekcTtamu 1o

teme "TermnoBeie sBiaeHus"

63 PesepsHblit ypok. Pabota ¢ Tekctamu 1o

Teme "MaruurtHsie SBieHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpo/bHBI
e padoTsI

IIpakTHyeckn
e padoThI

MexaHn4deckoe IBHKEHHUE. MaTepI/IaJ'ILHaH
TOYKa

Cucrema orcuera. OTHOCHUTEIILHOCTD
MECXAHNYCCKOI'O IBUKCHUS

PaBHOMEpPHOE MPAMONMHENHOE 1BUKEHHE

HepaBHOMepHOC HpﬂMOJ’IHHCfIHOG JABHIKCHUC.

Cpe,[[HSISI U MTHOBCHHAA CKOPOCTb

[IpssMonMHENHOE PpaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

CxopocTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JABMkKeHUs. ['padux
CKOPOCTH

JlabopaTtopHas pabota "Onpenenenue
YCKOPEHUS Tella IPH PAaBHOYCKOPEHHOM
JIBIOKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"

CBOGOI[HOG naaCHuc TCII. Omnpitel Nanunes

PaBHOMEpHOE NBHYKEHHE IO OKPYKHOCTH.
[Tepuon u yacrora oOpamienus. JIuneitnas u
YIII0Bast CKOPOCTH

10

LlenTpocTpeMuTeNnbHOE YCKOPEHUE

11

[Iepssiit 3akoH HeroToHa. BekTop cuisl

12

Bropoii 3akon HeroToHa.




PaBHOelicTBYIOIIIAsA crta

13 Tperuii 3akoH Hetorona. Cynepno3unus cui

14 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB
Herorona

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3amau mo reme «Cuta ynpyrocTi

17 JlabopaTtopHas pabota «Onpenenenne
YKECTKOCTHU TIPY>KUHBI

18 Cuna tpenus

19 Pemenue 3amau mo reme «Cua TpeHUsD»

20 JlaGopatopHas pabota "Onpeznenenue
Kod(duUIMeHTa TPEHUS CKOIBKEHUS "

)1 Pemenue 3agau no teme "3akonsl HeroTOHA.
Cuna ynpyroctu. Cuna tpeHus"

” Cuita TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOAHOTO MaJIeHUs
VYpoxk-koHpepenuus "JIBuxkeHnue TEI BOKPYT

23 rpaBuTanuoHHOro 1eHTpa (ComHeyHas
cucrema). ['amaktuxu"

4 Pemenue 3aau o teme "Cuna TsDKECTH U
3aKOH BCEMUPHOTO TATOTeHUs"

)5 [lepBas kocMuueckas CKOPOCTb.
HesecomocTs n neperpysku
PaBHOBECHE MaTepraIbHON TOUKHU.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe

TBEPAOTO TeJA € 3aKPEIVIEHHONW OCBIO
BpauieHus. MomeHt cuiibl. LieHTp TsbkecTu




27

PaBHOBECHE MaTepraIbHON TOUKHU.
AbGcomoTHO TBEpAOE Teno. PaBHoBecue
TBEPJOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

28

Pemrenue 3agaq mo reme "MOMEHT CHUIIBL.
[enTp TsxecTH"

29

[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
"MexaHn4yecKkoe IBUKEHUE.
BsaunmonetictBue Tea"

30

KonTponbHas padota no teme
"MexaHU4YeCKOe IBUKEHUE.
BsaunmonetictBue Tea"

31

Nmnynbe Tena. UmMnynbsc cuiibl. 3aKoH
COXPaHEHHUs UMITYJIbCa. YIIPYroe u
HEYIPYTro€ B3aUMOJICHCTBUE

32

Pemenue 3aau o Teme "3akoH coOXpaHEHMSI
ummyibca'

33

VYpok-koHpepeHuus "PeakTuBHOE ABMKEHHUE
B IIPUPOJIE U TEXHUKE"

34

Mexann4deckas pa60Ta U MOIIHOCTB

35

PaGora cuibl TsDKECTH, CUITBI YIPYTOCTH U
CHUJIBbI TPEHUS

36

JlabopaTtopHas padota «Onpenenenue
paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JABHUXXCHHUU TEJ1a I10 FOpHSOHTaHLHOﬁ
MTOBEPXHOCTI

37

CBs3b sHepruu u padboTsl. [loTeHnnanpHas
JHEprus




Kunetuueckas SHEPTU-. TeopeMa 0

38 KMHETHYECKOU SHEpruu

39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE

40 JlabopaTtopHas paborta «3y4uenue 3akoHa
COXpaHEHUS SHEPTUI

A1 KonebarenbHoe 1BUKEHUE U €r0
XapaKTePUCTUKU

4 3aryxaromue Konedanus. BeiHyX/1eHHbIE
konebanus. Pezonanc

43 MaremaTiueckuil U Ipy>KUHHBINA MasiTHUKU
VYpok-uccnenopanme «3aBUCUMOCTb MTEPUOIA

44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI U MaCChI
rpy3a»

45 [IpeBpanienue sHepruu Npu MEXaHUUECKUX
KOJIe0aHUsIX
JlaboparopHas pabota «OnpeneneHue

46 Y4acTOTHI U TIEpHOa KoJeOaHul Py>KHHHOTO
MasiTHUKa
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH Ieproja KoyedaHuii rpysa,
MO/ABEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannyeckue BoiaHbI. CBOICTBA

48 MEXaHWYECKUX BOJIH. [IpoonbHeIe 1
MOTIEPEYHbIE BOJIHBI

49 VYpok-koHpepennus "MexaHUIECKHE BOJTHBI
B TBEpOM Tene. CelicMuieckre BOTHBI"

50 3Byk. PacnipocTpaneHnue U oTpakeHUe 3ByKa




Ypok-uccnenoBanue "Habmonenue

51
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

5 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53 VYpok-koHpepenmus "YnbpTpazByk u
nH(]pa3ByK B MpUPOJIE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme

54 "3aKoHbBI COXpaHeHusl. MexaHn4eckue
KoJieOaHus U BOJIHBI"
KonrtposnbHas padora no reme "3akoHbl

55 coxpaHeHus. MexaHudeckue KoneOaHus u
BOJTHBI"

56 DNEKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI

57 CBoiicTBa JIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepenmus "llkana

58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonabs3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
cBs3H"
VYpok-uccnenoBanue "M3yueHue cBONCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILIBIO
MoOmMIIbHOTO TenedoHa"

60 Pemenue 3a1au Ha onpeienieHrne 4acTOThl U
JUIMHBI 3JIEKTPOMarHUTHON BOJIHBI

61 DNEeKTpOMarHuTHas MPUPOAA CBETA.
Ckopocts cBeTa. BonmHOBBIE CBOlICTBA CBETa

6 Hcrounuku ceera. [Ipsmonuneninoe

pacripoctpanenue cBera. 3atmenus CoiHia




u JIynsl

3aKoH oTpaxxeHHs cBeTa. 3epkaina. Pemenue

63 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAXKEHUS
cBeTa

64 [Ipenomienue cBera. 3aKOH NPEIOMIICHUS
cBeTa
[TosnHOE BHYTpEeHHEE OTpaXKEHHE CBETA.

65 Hcnonp30Banye MOTHOTO BHYTPEHHETO
OTpPaXEHUSI B ONTHUECKUX CBETOBOAAX
JlaGopatopHas pabota "HccnenoBanue

66 3aBUCUMOCTH YIJIa ITPEJIOMIIEHUS] CBETOBOTO
Jdyda OT yIJia aJIeHus Ha TpaHuLe "BO3IyX-
crexso""

VYpok-koHdpepenuus "McnonabzoBanue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBA3b"

68 JInnzel. OnTuyeckas CUila JIMH3bI

69 [TocTpoenue n3obpaxkeHU B INH3aX
JlaGopartopHas pabota "Onpeznenenue

70 (OKYCHOT'O pacCTOSTHUS U OTITUYECKOM CHITBI
coOuparorien TUH3bI"

71 Ypok-koHpepenus "OnTudyeckue TMH30BbIe
npubopsr”

72 ['na3 xak onTuyeckas cucrema. 3peHue

7 VYpoxk-konpepenuus "ledextsl 3penus. Kak
COXpaHUTH 3peHue"

74 Paznoxxenue 6enoro cBera B ciekTp. OMNbITHI




Herotona. CnoxeHnne CrieKTpaJIbHbIX [[BETOB.
Hucnepcus ceera

JlabopaTtopHas pabota "ONBITHI 11O
pa3I0kKEHUIO OETOro CBEeTa B CIIEKTP U

7 BOCIIPUSATHUIO LIBETA MPEIMETOB MTPU UX
HaOJII0IeHNH uepe3 BETOBbIE (PUILTPHI"
VYpoxk-npaktukyM "BoiaHoBBIE CBOMCTBa

76 CBeTa: Jucrepcus, HHTeppepeHIns u
mudpaxus”

77 OmnbiTel Pesepdopa v mmaneTapHas MOJIETb
aToma

78 IToctrynater bopa. Mogens atoma bopa

79 Hcnyckanue v MOrJIonieHue CBETa aTOMOM.
KBanrtsl. JIuneiiuaTeie ciekTpsl

20 VYpok-npaktukym "HaGmoieHre cnekTpoB
UCIIyCKaHMs"

81 PagnoakTuBHOCTD U €€ BUIBI

%) Crpoenne atoMHOTO siapa. Hykinonnas
MOJEIIb

83 PannoaktuBHble npeBpamieHus. M30tomnsl

g4 Pemenue 3anau no teme: "PaguoakTuBHbIE
npeBpatieHus "

85 Ilepuon nomypacnana

26 VYpok-koHdepenuus "PagroakTuBHbIC
U3IIy4EHUS B IIPUPOJIE, MEAULIMHE, TEXHUKE"

g7 SAnepHbie peakuu. 3aKOHbI COXpPaHEHUS

3apsAaA0BOTO U MAaCCOBOT'0O YHCEJI




88

3Hepr1/151 CBs3U ATOMHBIX SAOCP. CBs13b MaccChl
" DHCPIrun

89

Pemenue 3anau no reme "SAnepueie
peakuun"

90

Peaknnu cuHTE3a M IeNIEHUS SIEp.
Wcrounuku sHeprun CosHua u 3BE311

91

VYpoxk-koHpepenuus "AnepHas sHEpPTETHUKA.
JleficTBHS paguOaKTUBHBIX U3Jy4YEHUN Ha
JKUBbIE OPraHU3MBbI"

92

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DIeKTpOMarHuTHOE MOJIE.
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE
SBJICHUS"

93

Konrtposnbnas pabora no reme
"DIeKTpOMarHUTHOE MOJIE.
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94

[ToBTOpenue, o6ob6meHue. Jlaboparopusie
paboTsl 1o Kypey "B3aumoneiicteue ten"

95

[ToBTOpenue, o6o0menue. Pemenune
pacyYeTHBIX M KaueCTBEHHBIX 3a/1a4 110 TeMe
"TeruioBele poueccel”

96

[ToBTOpenue, o6o0menue. Pemenue
pacueTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110 TeMe
"KIIJI TerioBbIX aBurarencii'”

97

[ToBTOpenue, 06061meHne. Pemenne
PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TEME
"KIIJ] anexkrpoycTaHoBOK"




[ToBTOpenue, o6ob6menue. Jlaboparopusie

98 n n
pa6OTI>I 10 KypCy CBeTOBEIC SIBICHHS

[ToBTOpenue, o6o6menue. Pabota ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

100 [ToBTOpenue, 0606menue. Pabora c

Tekctamu 110 TeMe "Kosebauus u BoHbBI"

101 [ToBTOpenue, o6obmenue. Padota ¢
TekcTaMmu 110 TeMe "CBeToBbIE ABICHUA"

IToBTOpenue, o6o0mmenue. Pabora ¢
102 TeKcTamu 1o Teme "KBaHToBas u siaepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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