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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxe ¢ yuéToM deaeparbHOn
paboueii mporpammsl BoctinTanus U Konnenmumu npenojaBanus yueOHoro npeamera «Puznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
NEeSTEIbHOCTHOW OcCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpamMma mo (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OpHa M3 IVIaBHBIX 33aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJIB30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MOJTyYEHUs BBIBOJIOB.
Llenu wm3yuyeHuss (U3MKM HA YpOBHE OCHOBHOI'O OOILIEro OOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenneM Koimnermn MunncreperBa npocsemenuss Pocculickon ®enepanyu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIECHUH O HAayyHOM MeEToJleé TMO3HaHUA U (opMHupoBaHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE NPEICTABICHUNA O poiH (PU3MKU AJI1 PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oymymieit mnpodeccuoHaTbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTANbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp NMpoBeJeHHs JIa0OpaTOpHBIX PaboOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
(bu3NYECKUX SIBICHUHN C TTOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TE.

W3mepenne Temmeparypbl MpH IOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEMIECTBA: TPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTa/TMYeCKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmroneHue siBIeHUH, OOBACHSIIONNXCA MPUTSHKECHHEM WIH OTTAIKUBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tel Kak NPUYMHA HU3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETPA. SIBIIeHUE TAroTeHus U cuiia TsbkecT. Cuiia TSKeCcTr
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
TIJIOCKOCTH.
3. Ompenenenne TUIOTHOCTH TBEPIOTO TeNa.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, "KUAKOCTEH M Ta3o0B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCMMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rnyounsl.  [mapocratudeckuit  mapamokc. CooOmaromuecss cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT 00BEMa MOTPYKEHHOW dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue miaBaHHs TeJ: IUIAaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B )KHIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BBITATKHBAIOIICH CHIIBI, ICHCTBYOIICH HA TEIIO B )KUKOCTH,
OT Macchl TeJna.

4. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLICH CHIIBI, ACHCTBYIOIICH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHpPOBAaHUE JIOJKH U OIpeneieHue eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexannueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHne mpaBuiIa paBHOBECHs pblyara K Onoky. «3omotoe mpaBwmio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprus. Kunetnueckast 1 noreHuuanbHas 3Heprus. [IpeBpanienue oqHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUM Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

8 KUIACC

Pa3znen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sIBIEHUS. TerioBoe
pacIIMpeHHe U CXKaTHe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO MABMKCHHUS YaCTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEepruu: Terjionepeaaya i COBEpIICHUE
pa60T1>1. BI/II[I:I Tennonepe,uaqnz TCHHOHpOBOI[HOCTB, KOHBCKIIHA, I/I3HyI-IeHI/I€.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.
Buae! Tenonepenayn.
OxakJIeHue MpU COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MPHU TUTABJICHHUH.
13. Mojienu TEIIOBRIX ABUTATENEHN.
Jlabopamopuvie padomol u onvimel.
OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaKICHHUSI.

ok wn e

6. IlpoBepka ruMOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAIITNYECKUM [IUJIMHAPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpbHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsaaoB. BzaumopeiicTBre 3apsykKeHHBIX TEL.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsiioB U
pPacCTOAHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [  ydacTka LEMH.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOro Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHIYKLIUS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiJI0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MonenvpoBaHU€e CUIOBBIX JIMHUHI 2JIEKTPUUECKOTO TIOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJNEKTPUYECKUN TOK B )KUIKOCTH.
. ['a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX M1OJIEH TOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WDE
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Jlabopamopnwvie padbomot u onvimel.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIUYU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEUYHOT0 CEYSHUS U MaTepHalia.

8. TlpoBepka mpaBuIIa CIOXKEHUS HAMPSHKEHHUH MTPU ITOCIICIOBATSIILHOM COSTMHCHHUN JBYX

ok wn PR

PE3UCTOPOB.
9. IIpoBepka mpaBuia i CHIIbI TOKA MPH NMapaUIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yuyeHne MarHUTHOTO IMOJSl IOCTOSIHHBIX MAarHMTOB MpPU HMX OOBEIUHEHUH H
paszieneHnu.
16. UccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBUCUMOCTh CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAaIpaBJICHUS TOKA B KaTYILKeE.
18. M3yueHue AecTBUS MAarHUTHOTO IOJISE HA IPOBOIHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHnue paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEJOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs] UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOE mpsMoiMHENHOe aBMXeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujla TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh 1 eperpy3kH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Wmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOro JIBUIKEHHS Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O ABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeJIa U ACUCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMOICHCTBHH.

13. CoxpaHnenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TeJIa O] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MpPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOH
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HavyaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMENKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHI CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MaremMatud4ecKuidl M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IpoonbHbIe U monepeyHbie BOJIHBL. JIJTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHGpa3ByKk U yibTpa3ByK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUM 1 pe30HaHca.

PacnipocTpanenue npoAoIbHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

R N

Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasITHHUKA.
2. OmpexneneHue 4aCcTOTHI U MEpHOa KoJIeOaHU MPY>KHHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJIa KOJeOAHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHs! CBOOOHOTO TaJCHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBera. IIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xopx nydeir B numH3e. OnTudeckas cucrteMa (oToamnmapara, MHUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tomy4yenue n300pa’keHMiA B INIOCKOM, BOTHYTOM H BBIMTYKJIOM 3€pKaJax.
[Tpenomnenue crera.

OnTudeckuii CBETOBO/I.

Xon styueit B coOnparomiei Jiunse.

Xox J1ydeil B paccenBarolei JIUH3E.

[Tomryuenue n300pakeHU C MOMOIIBIO JTUH3.

[Ipunuun neiictBusa Goroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. [lony4eHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne XxapaKTepUCTHK H300paXKEeHUs TPeIMETa B IFIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTila MPETOMIICHHUSI CBETOBOTO Jyya OT yrjia MajeHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanetapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapmoakTtuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

Snepuble peakiuu. 3aKOHBI COXpPAHEHUS 3apsSI0BOTO M MaCCOBOTO YHCENl. DHEPTHS CBSI3H
aTOMHBIX siziep. CBsI3b MacChl M DHEPruH. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
Connua u 3BE371.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNE

CnekTpbl U3TyYEHHUS U TTOTJIONIECHHUS.

CrexTpsl pa3IuYHbIX T'a30B.

CnexTp BogoOpoa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOIYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3JTy4YCHUS.



2. HUccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJi1 CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YUICHUHU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI 1€ TEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss TI'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B MCCIIEJOBAHUS IBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3aaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HamOOJIee BaXXHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTHYECKOTO MCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOImIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3muecKkoin
HAYKH;

[ IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DU3HKOB;

2) rpa:KIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

] rOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIECTBEHHO 3HAYUMBIX M ITHYECKHX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKECHUN (DU3UKH;

] oco3HaHME BaYKHOCTH MOPAJIbHO--3THYECKUX IIPUHIIUIIOB B JCSITEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE SCTETUYECKHX KadeCcTB (PM3MUYECKON HAYKU: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

[ oco3HaHHEe IEHHOCTH (pU3MUecKkod HayKd Kak MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIsIOMIEN KyIbTYpBbI;

(] pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;
5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLIMOHAJBLHOI0 0JIATONIOTYYHS:

[l oco3HaHMe IEHHOCTH 6€30I1acHOT0 00pa3a *KU3HU B COBPEMEHHOM T€XHOJIOTHYECKOM MHPE,
BaXHOCTH ITPaBUJI 0€30IaCHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ JEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

[J chopMuUpOBAaHHOCTH HaBbIKA peJIEKCUH, TPU3HAHKUE CBOETO MPaBa Ha OLTHOKY U TAKOTO JKe
IpaBa y Apyroro 4ejJoBeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTHe€ B pEIICHUH MPAKTUYECKHUX 3a/1ad (B paMKax CeMbU, 00pa30BaTeIbHOM
OpraHu3aIH, TOpoJIa, Kpast) TEXHOJIOTUYECKOHN 1 COIMaIbHON HAPaBICHHOCTH, TPEOYIOLTHX
B TOM YHCIIEe U PU3UIECKUX 3HAHUIA,

[l mHTEpEC K MPAKTHYECKOMY U3YUEHHIO podeccHii, CBA3aHHBIX ¢ (U3UKOIA;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

(] opueHTalusi Ha TpPUMEHEHHE (QU3UYECKUX 3HAHUHM Ui pelieHHus 3ajad B 00JIacTH
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB U OIL[EHKH UX BO3MOXHBIX OCIEACTBHMA IS
OKpY>KaloIien cpeabl;

] oco3HaHMeE IN100ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

[] moTpeGHOCTH BO B3aMMOJEHCTBHM TPU BBIIOJHEHUU WCCJIEIOBAHUNH M TPOCKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

(] moBbIIIEHNE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IesTebHOCTh;

(] morpeGHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM 4HCIE (OPMYIHUPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

] ocoznanue AeGUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



e [] ruIaHWPOBAHKE CBOETO PA3BUTHSI B IPHOOPETEHUHU HOBBIX (PU3NUYECKUX 3HAHUI;

o [] CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3AUMOCBA3U IIPUPOLI, 06IHeCTBa 1 3KOHOMHMKHU,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘{eCKI/IX 3HaHHﬁ;

e [] oOueHKa CBOMUX JEHCTBUI € y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny, BO3MOXKHBIX
rJ100aMBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJIbHBIE YUeOHBIE IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALINU, OCHOBAHHUS JUIsl 0000IICHHS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PacCMaTpPUBaeMbIX (aKTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJISATh NIPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HM3YYEHUH (PU3MUECKUX SBICHUN U
IpPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM JI€AYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIEHO BBIOMPATh CI1Oco0 peleHus yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BbIOOp Hambosiee MNOAXOASLIET0 € Y4YETOM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3NYECKU
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBICHUS,

OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMS WIIM OKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BUTHE (DPU3NYECKHUX MPOLIECCOB, a TAKXKe
BBIIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TaHHBIX C YIETOM MPEUI0KeHHON yueOHoM (hr3nyeckoi 3a1a4m;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS HWHPOpMAUA W
WITIOCTPUPOBATh pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHue OJIar0XKeJIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEJCTaBISITH  PE3yAbTaThl  BBIMOJHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAWBUYATbHON PabOThI IPU
pelIeHNH KOHKPETHO! (pu3HUecKOi MpoOIeMbl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JTOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHUBATh KAY4ECTBO CBOETO BKJIaJ[a B OOIIUI MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYaAIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IUIaH €€ U3MEHEHMUS],

OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEOCTUKEHHUS) PE3YyIbTaTOB AESITEIbHOCTH, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHd (U3WYECKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIb30BaTh IIOHATHA: (1)I/I3I/I‘~I€CKI/IC n XHUMHUUYCCKUEC ABJICHUA, Ha6JIIOILCHI/Ie,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CANMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOoe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOMmas cuia, aedopmarnus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddys3us, TEI0BOE BUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHON OChIO BpallleHHUs, Tiepeaya AaBleHus TBEPAbIMU TEIAMU,
KUAKOCTAMHU U TrazaMu, aTMocepHOe [aBjeHHe, IUIaBaHHWE Tell, MpeBpalleHus
MEXaHUYCCKOU 3HCpFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOsBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYKAIOIIEM MHUPE, B
TOM 4YUCIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IMPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BIMSHHUE aTMOC(EPHOTO AABIICHUS Ha XKUBOM OpraHusM, IUIaBaHUE pbIO,
pbhlYard B TeJie YeIOoBEKa, MPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OTHCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIECTBA, BPEMs, MYyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSHXKECTH, BEC TeJa, CHIla TPEHUs, 1aBlieHue (TBEPAOTO
Tena, KUAKOCTH, Tra3a), BHITAJIKUBAIONIAS CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
€40 Cujiabl, MOMCHT CHIJIBI, KOC)(b(i)I/IHI/IeHT ITIOJIE3HOI'O I[CflCTBI/ISI MEXaHU3MOB,
KHHCETHUYCCKAasad U ITOTCHIIMAJIbHAA BHGPFI/IH), IIpu ONHWCaHHUU IIPaBHUJIIBHO TPAaKTOBATb
(bu3HYECKUI CMBICIT UCTIOIB3YEMbIX BEJIMUMH, X 0003HAYEHUS U €AUHUIBI (PU3HUUECKUX
BEJIMYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
JpYTMMH BEJIMYMHAMH, CTPOUTh IpaUKU H3YyUYEHHBIX 3aBHUCHUMOCTEM (PU3NYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TN, (PU3MUECKUE SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI TPaBHIIa
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE TMPABHIO» MEXAHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
chyauHﬁ MMPAKTUKO-OPUECHTUPOBAHHOT'O XapakTepa: BBIABJIISATH MMPUYIUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ onopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 JEHCTBUSA, HCHOJB3ySd 3aKOHBI U (HOpPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUSA 33Ja4H 3a1ChIBaTh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJbl U NPOBOIUTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMBIG oJig pelICHUd 3a/ad,
OLICHUBATh PEATMCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEIINYHHBI,



pacrio3HaBaTh poOIEMBbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pa3nnyaTth ¥ WHTEPHPETHUPOBATH NOJYYCHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIENATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEITMYMHBI OT JIPYTroi ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHMSI T€J, CHJIbl YIPYTOCTH OT YIJIMHEHMsS NPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUs TeJ, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1€1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

INPOBOJUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO31YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIENYys IPEII0KEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, phluar, MOJBMKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM 4YHCIE: MOUIUITHUKH, YCTPONCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMepax) MPaKTHIECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM M OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popManuu B MHTEepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(DOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BATh MPH BHITIOJHEHUH YYEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIC MAaTEPHAIII, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGOpPMAIUU W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HIECKOTO COJEPIKaHMSA, B TOM YHUCIIE IMyOJIMYHO JIeJIaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenesTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MCIONIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOTHUKH U IUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUIN TOK, MATHUTHOE TI0JIC;
pa3inuaTth SIBICHUA (TEMJIOBOE paclIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHBIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
IJIaBJICHUE, KpucTam3anuss  (OTBepJeBaHue), KUIIEHUEe,  Terulonepeaayda
(TeTIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), IJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIUSA) 1O ONHCAHMI0 MX XapaKTEepHBIX CBONCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KamWUIIpHBIE SIBICHUS B TPHUPOJE, KPUCTAUIBI B mpupone, usnydenune ConHIla,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ mo0CcoB, poJib MATHUTHOTO MOJIS [T )KU3HU Ha 3eMiie, MOJISIPHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TMPAKTHYECKYIO 3a/ladyy B Y4YEOHYIO, BBIIETATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeTbHas
TEIJIOEMKOCTh  BELIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAENbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPHUUECKUN
3apsii, CHJIa TOKA, AIEKTPUUECKOE HAIPSKEHUE, COMPOTUBIICHUE TPOBOHUKA, YIEIbHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH JEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAVHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIINE JAHHYIO
(¢U3NUeCKyI0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKH H3y4EeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBa Tei, (pU3MUecKkue SBICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOPUU CTPOECHHS BEILECTBA,
MPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHa, 3akoH coXpaHeHus SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

O00BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
Oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3NIECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONIB3YsA 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33]a4H 3aIUChIBATh
KpaTKOE YCIIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JUIS PELICHUs 3aJadyd, BHIOMPATH
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /1JIs €€ peIIeHHUs], TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKOMN BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh Mpo0IEMbI, KOTOPBIE MOKHO PEIIUTh MPH ITOMOIIH (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIEOBAHUS, BBIIEIATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
POBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KamWUISpHBbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCA OCTBIBAHUS U HArPEBAHUS IIPU U3JIyUYEHUU OT LIBETA
W3NIydaronie  (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOMIAAuM €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEHCTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BH3YyaJIM3alysl MArHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, IE€HCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMymupoBaTh TNpPOBEPsSEMbIE TPEANONIOKEHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  O00OpYAOBaHMs, ONUCBHIBATH XOA OIBITa U
(GbopMyIHpOBaTH BHIBOJBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nYeCKuX BENWYHMH, CPaBHMBATh pPE3yJbTaThl H3MEpPEHUHl ¢ Y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU MOMEPEYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA POBOJIHUKE,
HCCJIEIOBAHKUE TIOCJIE0BATEIbHOTO U MapajuIebHOTO COEJUHEHHI MPOBOIHUKOB):
IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJIHSITH U3MEPEHUS, CIeLys
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yIbTAThI MMOJyYCHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AeTaTh BHIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHMUS;



IPOBOANTH KOCBEHHBIC M3MEpPEHHS (HU3MYECKUX BENWYMH (yHeTIbHAs TEIUIOEMKOCTh
BEILIECTBA, CONPOTHUBIICHHE MPOBOIHUKA, padoTa U MOLIHOCTh HJIEKTPHUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYCHUE BETUUNHBL;

coOMoIaTh IpaBWJIa TEXHUKH Oe30macHOCTH npu pabore ¢ JabopaTopHBIM
000pyI0BaHUEM;

XapaKTepu30oBaTh TPHHIUIGI JCHCTBHUS H3YYEHHBIX INPHOOPOB M TEXHHYECKUX
YCTPOMCTB € OMOpPOW HAa MX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
THTPOMETp, MapoBas TypOWHaA, aMIepMeTp, BOJIBTMETpP, CUETYMK 3JIEKTPHUYECKOH
SHEPTUH, JIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeNbHBIE 3JIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUUECKHE MPEIOXPAHUTENH, 3JICKTPOMArHHUT, AIIEKTPOABHTATEIh
MIOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PHM3MYECKHX SIBICHUH U
HEeoOXoauMBbIe PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh INPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPUTENbHBIE MPHOOPHI MO
CXE€MaM M CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpAHHs, DJEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUYECKHX IIETIeH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
9JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUYEHHS JJIEMEHTOB 3JICKTPHUYECKUX LICICH;
NPUBOJUTE MpPUMEPHl (HAXOAUTh MHQPOPMAIMIO O TMPHMEpax) MPaKTUIECKOro
UCIIONIb30BaHUsl (DM3MUCCKUX 3HAHMK B IOBCEJHEBHON XHM3HM Uil OOECIEeYEeHUs
0€30MacCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHHsI 3JIOpOBbSI M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarollleil cpee;

OCYILECTBIIATh MOMCK HHPOpMaLUU pusnueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOINXCS 3HAHUA M MyTEM CPaBHEHUS JIOTIONHUTENLHBIX HWCTOYHHUKOB BBIIACISATH
UH(OPMaLINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3laBaThb COOCTBEHHBIE IUCHMEHHBIE U KpPAaTKHE YCTHbIE COOOIIeHUs, 00o0O0mIas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HCCIEI0BATENbCKON
JeSITeIbHOCTH, MPH 3TOM IPAaMOTHO HCIIOJIb30BaTh M3YUCHHBIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

IpY BBITOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTH 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyueHust B 9 Kjacce mpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOI0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHQPa3BYyK M  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITyCKaHHWsI M TOTJIOIIeHUus, anbda-, OeTa- U Tramma-
U3JIy4€HUs1, U30TOIIb, iAEPHAs SHEPTE€THKA,;

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MMaJJCHUE TeJl, PABHOMEPHOE
JBUKEHUE 110 OKPY)KHOCTH, B3aUMOJCICTBUE T€J, PEAaKTUBHOE JIBUJKEHHUE,
Kojie0aTeIbHOE JBMKEHHUE (3aTyXarolle M BBIHYXKIEHHbIE KojeOaHUs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpPaK€HUE 3ByKa, MPSAMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IOkKEeHHE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPa U3IIY4YEHHUS ) 110
OIHCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIICHIE U3yYCHHBIX (DU3MUECKUX SIBICHUHA B OKpY’KaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HUE TPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE paIMOaKTUBHBIX M3IYyYEHUH HAa OpraHu3M 4YeJoBeKa), IPH 3TOM NEPEBOAUTH
NPaKTUYECKYI0 33aJady B y4eOHYIO, BBIICNATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SIBICHUIA;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTh Tejla NMPU HEPABHOMEPHOM JIBHIKEHUH,
YCKOpEHHUE, MepeMeEIleHue, MyTh, YIIoBas CKOPOCTb, CHUJAa TPEHUs, CUJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€Na, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOILIHOCTh, MOTEHIIUAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[UAJIbHASL SHEPTUS CKATOW NPYKUHbI, KHHETUYECKast
SHEprus, MOoJHasi MeXaHUUecKas SHeprus, Mepro]l U YacToTa KoJieOaHH, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, II0KA3aTeNIb MPEIOMIIEHUS CPEMb),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT UCIOJb3YEMbIX BEIWYHH,
0003HaueHHsI M eTUHHIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH FpaUKK U3y4eHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepu30BaTh CBOMCTBA Tell, (PU3NMUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLIMAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOTO YUCEJI IIPHU SIEPHBIX PEAKIMSIX, IIPU ITOM AABATh CIOBECHYIO (DOPMYINPOBKY
3aKOHa U 3aIIUChIBaTh €0 MATEMaTUYECKOE BbIPA)KEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBI M (OPMYJIBI, CBS3bIBAIONIME (U3MUYSCKUE BEIWYUHBI: HA OCHOBE aHAIU3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE WU
U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
MPOBOJIUTh pacuy€Thl W OIEHUBATh PEATMCTHUYHOCTh MOJIYYCHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKMCAHUE UCCIECJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SIBIICHUH WM (PU3NICCKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojiebaHui MPYy>KUHHOTO MAsITHUKA OT MAcChl Ipy3a U *KECTKOCTHU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE PacpOCTpaHEHNE
CBETa, Pa3ioKeHHe OEOoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300paKeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolield JuH3e, HaOltoJIeHue
CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB U3JIYYCHHS): CAMOCTOSITEIBHO COOMpATH
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMUCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOANTh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpeneNss CpeaHee
3HauUeHUE H3MEpsieMOl BeNMMUYUHBI ((OKYCHOE pAacCTOSIHHE COOHMparoliel JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUOopa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HUCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPU PABHOYCKOPSHHOM JIBI)KEHUHT
0e3 HavaIbHON CKOPOCTH, TIEPHO/ia KoJIeOaHWH MaTEeMaTHYECKOTO MAasTHUKA OT JIJTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUS CBETa OT YIJia MaJieHus U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEOBAaHUE, CAMOCTOSATEIHHO COOUpaTh YCTaHOBKY,
(UKCUPOBATh PE3YNIHTATHl TOJYYEHHOW 3aBHCHUMOCTH (DU3WYECKHX BEJIUYMH B BHJIC
TabJIML ¥ TpauKOB, IeJaTh BHIBOBI 10 Pe3yIbTaTaM HUCCIIEI0OBaHUS;

MPOBOJANTH KOCBEHHBIE WU3MEpEeHHsS (U3MYECKUX BEMHYUH (CpedHsisi CKOpPOCTh U
YCKOpEHUE Tejia NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHHsI CKOJIbKEHUS, MEXaHWuyecKas padbora u
MOIIIHOCTb, YACTOTA U MEPHO/] KOIeOaHUI MAaTEMaTUYECKOTO U IPY>KMHHOTO MasiTHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJUOaKTUBHBIMN (OH): MIaHUPOBAThH
HU3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBHITIOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMUYUHBI M aHATU3UPOBATh
MOJTy4YEHHBIC PE3YJIbTAThI C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOMoaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  Ja0opaTOPHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIE MPU3HAKM H3YYEHHBIX (DU3MUECKHX MOeNiel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUIaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIpa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HA UX ONUCAHUS (B TOM UHUCIE: CIHIOMETP, JATYUKU MOJIOKESHHUS,



pacCTOAHUS ¥ YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncHosib3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMbI JJIS OCTPOCHUS M300paXKeHU B IJIOCKOM
3epKajie u coouparorei JIMH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 3/I0pOBbSi M COOJIOJEHUS HOPM 3KOJIOTMYECKOIO IIOBEJCHUS B
OKpYXKarollen cpene;

OCYIIECTBIISATh MOMCK HMH(OpManuu (u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH IOJIyYU€HHOM HH(POpMaluu Ha OCHOBE WMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATyPy
(buU3MUecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMH
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEp)KAaHUS, NyOIWYHO MPEACTaBIsATh
pe3yNbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM MOHATUHHBIA amnmapar H3ydaeMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIEHHWE Ipe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
IS T HayIa © HpHpoe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LIOK

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

bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXATHIME! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXAITCCRAL JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

JarTa usyyenus

Bcero

KonTposabHubie
padoThI

IIpakTu
YyecKkHue
padoTshI

Inan dakr

DJleKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SIBrieHUs IPUPOBI
dusunueckue IBICHUA

[EEN

dusnueckue BEIUYUHBI U UX
n3MepeHue Merobl HAy4YHOTO
no3”anusa. Onucanue
(hU3UYECKUX SBJICHUH C
IIOMOIIBIO MOJICIICH.

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPH TTOMOIIN JKUKOCTHOTO
TEPMOMETpa U AaTYUKa
TeMreparypbl"”

CraproBas
AMarHocTu4eckasi padora.

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JANbHOCTD MOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIle, YeM OOJIbIIE
BbICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

bubmuoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 JIBIOKCHHE YACTHIL BeIIIeCTBa https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI
9 10 HAOJIIOICHUIO TEIUIOBOTO
PaCIIUPEHHS Ta30BY
10 ArperaTHbIe COCTOSHUS
BCIIIECTBA
OcoOeHHOCTH arperaTHbIX
| s oS B LOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BCIIECTBAY
12 %/;);i};;e;ggiﬂBHmeHne. bu6nmorexa LIOK
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHUE
bubnuoreka [{OK
13 Cropocts. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHn bubnuorexa [JOK
JIBHKCHHSI https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubmuorexa [IOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
o | mmmer: semn Buve Bumorera LOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlaboparopHnast pabota
17 «Onpenenenune MIOTHOCTH
TBEPJIOTO TETA»
18 Pemenue 3amad mo teme bubmmotexa LIOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cua

ynpyrocti. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTH

20 pactshxenus (nepopmaryn)
MIPY>KUHBI OT MPHUII0KEHHOMN
CHJIBI»
21 [[“IBnenue Tsrorenus. Cuna
TSDKECTH
CBs3b MEXKY CUJION TSKECTH
22 u maccoi Tena. Bec tena. bubnuoreka [IOK
Pemenue 3anay mmo teme https://m.edsoo.ru/ff0al778
"Cuna Tsoxkectn"
22 amere. Osmaccnne Butmiorerca LIOK
' https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
bubnuoreka [IOK
24 Mswepetne cuut. Jlutamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Texa. Hesecomocs https://m.edscﬁ).ru/ff0a1778
Cnosxenue 1Byx cui,
26 HaIlpaBJICHHBIX 10 OJTHON bubnuorexa [JOK
npsiMoii. PaBHoeiicTByOIIIAs https://m.edsoo.ru/ff0ala70
CuI
27 Pemenue 3anau mo teme
"PaBHonelicTByrOMmAas cui”
8 Cuna TpeHus u €€ BUIbL. bubmmorexa [JOK
Tpenue B npupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabota
«M3ydeHne 3aBUCUMOCTHU
29 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK

CHUJIBbI IABJIEHUS U XapaKTepa
CONPUKACAOIINXCS
ITIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3aau Ha

30 onpeiecHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3ama4d mo Temam:

31 «Bec Tenay, «I'paduueckoe bubmuoreka [JOK
n3obpakeHue cun», «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUIT»

KonTposbHasi padora no
TemaM: «MexaHHu4YecKoe

32 JBH:KeHHe», «Macca,
IUIOTHOCTh», «Bec Tes1a,
«I'padmueckoe uzodpakenune
ey, «CHIbD»

pienune. Ci Bl
33 }{[;egimeel{pgi I/(I) ;zinnquHﬁ bubmorexa HOK
https://m.edsoo.ru/ff0a20a6
JIABJICHUS
aBJICHUE ra3a. 3aBUCUMOCTh
34 z[ﬂaBneHH;I rasa ot oonéma Bubmorexa OK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[lepenaya naBiaeHus

35 TBEPJBIMH TEJIAMH, bubnuorexa [JOK
KUIKOCTSIMHM M Ta3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans

aBJICHHE B )KUJKOCTH U ras3e
36 §BIBBaHHOG L[eﬁcI:[TBI/IeM CHUJIBI ’ bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemenne 3amad mo tTeme
37 «JlaBleHue i JKUIKOCTH U Bubmorexa LOK
https://m.edsoo.ru/ff0a2826
rasze. 3akod ITackamsa»
but6mmoreka [IOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 IManpaBnuygeckuii mpece bubmorexa [IOK

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomerpsl. [lopuiaeBon

40 o
KHUJIKOCTHBIH HACOC
a1 AtMocdepa 3emiir U IPUIUHBI bubmuoreka [{OK
e€ CyIIeCTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe Bu6muoteka [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubmuoreka [JOK
nasnenusi. OnbiT Toppuuerm https://m.edsoo.ru/ff0a2da8
y | oo mechpanr B LOK
A g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
PRI A — Bufimorexa LIOK
PHOE 1 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
Permrenue 3agau mo reme "
46 "
ATMocdepHoe TaBiieHne
q | B s BiGmores 10K
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnast pabota
48 :S:gspfgaeineeﬁ CHJTBI bubmorexa HOK
N " ’ https://m.edsoo.ru/ff0a33fc
JeMCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KHUJIKOCTB)
JlabopaTopHas paboTa 1mo Teme
o | Soemsmme oo B 10K
NG https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUIKOCTh
JaCcTH TeIa
50 [InaBanue Ten bubmorexa [IOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Jlaboparopnas pabota
"KoncrpyupoBanue
apeoMeTpa Win

o1 1
KOHCTPYMPOBAHHUE JIOJIKU U
OnpecIIeHuE €€
rpy3000abEMHOCTH"
Pewenue 3amau no remam:
«IInaBanun B.
52 Bofgyioniacls};zle» Bubmzorexa HOK
’ https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpABIX TET,
XKUJKOCTEN U Ta30B»
53 Mexanunyeckas padboTta
54 MoiutHocTth. Equaunel bu6nmoreka LIOK
MOIIHOCTH https://m.edsoo.ru/ff0a3f82
SRS —— ) Bubmorexa IOK
N ’ " https://m.edsoo.ru/ff0a3f82
MOoABEME IO JIECTHULIE
56 IIpoctsie MexaHu3MBl. Phryar. bubmuoteka [IOK
PaBHOBecue cuit Ha pbryare https://m.edsoo.ru/ff0a478e
Pemenn 4 10 TEM
57 «s’CJ'eI:OBI:}Igg);gHOBOeCI?IH ) Bubmmorexa HOK
https://m.edsoo.ru/ff0a478e
phIuara
Koadpdunuent noneznoro
NENCTBUS MEXaHU3Ma.
58 JlaboparopHast pabota 0.5 EH@I,HOTeKa OK
. ttps://m.edsoo.ru/ff0a478e
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH
Prryaru B TexHuke, ObITY U
59 npupoje. JlaboparopHas 05 Bubmuorexa [JOK
pabota «MccrenoBanue ' https://m.edsoo.ru/ff0a478e
YCIIOBUM PABHOBECHSI pbluara
60 KonTtpoJubnasi paéora nmo bubmuotrexa [JOK

TEeME «I[aB.]IeHI/le TBEPAbIX

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

TeJ, KUAKOCTEeHl 1 Ta3oB» /
Bceepoccuiickasi
npoBepovHas padbora

61

PesepeHsiii ypok. Pabora ¢
TekcTaMHu 110 Teme "JlaBiieHue
TBEPABIX TEJ, KUIKOCTEH U
ra3oB'"/ Bcepoccuiickas
npoBepouHas paboTa

62

63

64

Pemenne 3amad mo tTeme
"Pabora, momuocTh, KIT/I"
Mexanuyeckas YHEpTusl.
Kunernueckas n
MOTEHIMaIbHAs DHEPT Ul

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTrUU

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

65

66

67

68

YPOK-3KCIIEpUMEHT T10 TEME
"DKcneprMeHTalIbHOE
onpeerIeHue N3MEHEHUS
KHHETHYECKON B
MOTEHIIUATIBLHON YHEPTHH MPU
CKaThIBAaHHUHM TeJIA 10
HaKJIOHHOM IJIOCKOCTH"

KonTtpoJubnas paéora nmo
Teme «PaGoTa 1 MOIHOCTD.
JHeprus»

PezepaHblii ypok. Pabora ¢
TEKCTaMU 10 TeMe
"MexaHnueckoe 1BUKeHue"
PezepaHbiii ypok. Pabora ¢
Tekctamu 1o TeMe "PaboTa.
MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68

12

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4dffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

DJIEKTPOHHbBIE
JarTa usyyenus
Ne T Konrpoa  Ilpakruuec uudposbie
eMa ypoka
n/n Bcero bHbIE KHe o0pa3oBaTe/ibHbIE
ecypchbl
padoThbI padoTbI Ilan dakr pecyp
OCHOBHbIE TIOJIOKEHUS
MOJICKYJISIPHO-KMHETHUECKOI bubmorexa LOK
1 yip 1 https://m.edsoo.ru/ff0a525
TEOPUU U KX OIIBITHBIC 5
MOJITBEPKICHUS -
2 Macca u pa3Mep aToMOB U 1
MOJIEKYJT
Mopaenu TBEPAOrO, JKUAKOTO U bubmmorexa [JOK
3 razo00pasHOro COCTOSHUI 1 https://m.edsoo.ru/ff0a540
BEIIIECTBA €
OOBsicHEeHHE CBOWCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMI BElIeCTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu
Kpucrannnueckue u amopgHsbie bubmorexa HOK
5 P P 1 https://m.edsoo.ru/ff0a580
Tena
0
CmaunBaHue U KamWUISPHOCTD bubmorexa [IOK
6 P ' 1 https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE HATSKEHUE 0
bubnunorexa LIOK
7 TeruioBoe paciipeHue u cKaTue 1 https://m.edsoo.ru/ff0a5a2
6
Temmnepatypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1

TCIIJIOBOT'O IBMXKCHUSA YaCTHUIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

Buytpennss sneprus. CriocoOsr

bubnunorexa LIOK

9 N https://m.edsoo.ru/ff0a5c6
W3MEHEHUS BHYTPCHHEH SHEPTUHU 0
bubnunorexa LIOK
10 Bupl Temionepeaaun https://m.edsoo.ru/ff0a641
2
Ypok-koHpepeHuus
"[IpakTHUECcKOE UCIIOIB30BaHUE bubmuorexa [JOK
11 TEIIOBBIX CBOMCTB BEILECTB U https://m.edsoo.ru/ff0a65c
MaTepHayioB B MEJIAX 0
sHeprocoepexeHus"
KonndecTBo TerioTsl. Y aenbHast bubsmorexa [IOK
12 https://m.edsoo.ru/ff0a697
TEIJIOEMKOCTh 6
YpaBHeHHE TEIUIOBOTO OallaHca. bubmmorexa [JOK
13 Temnoo0MeH H TEIIOBOE https://m.edsoo.ru/ff0a708
paBHOBECHE 8
JlaGoparopHas paboTa
"HccnenoBaHue IBIEHUS Bubmuorexa LIOK
14 https://m.edsoo.ru/ff0a6a9
Ter1000MeHa P CMEIIMBAHUH 3
XOJIOTHOM U ropsiueit BOAbI" =
Pacuer konnuecTBa TEIJIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAXKICHUN
JlaGopartopHas paboTa bubmuortexa [IOK
16 "OmnpeneneHue yaenbHOMl https://m.edsoo.ru/ff0a6bb
TEIUIOEMKOCTH BerecTBa" 0
OHeprus TOIUIMBA. Y IebHas bubmorexa HOK
17 ' https://m.edsoo.ru/ff0a7b5

TCIJIOTA CTOpaHUA

a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

bubnunorexa LIOK

18 KPUCTAJUTHYECKUX TEII. Y IeIbHAs https://m.edsoo.ru/ff0a71d
TEII0TA IIABICHHS 2
JlaboparopHas pabota bubmmoreka [JOK
19 "OmnpenenacHue yaeabHOM https://m.edsoo.ru/ff0a72f
TEIUIOTHI IIJ1aBJICHUS JIbaa" e
[TapooOpa3oBanue u buGnuorexa LIOK
20 https://m.edsoo.ru/ff0a740
KoHaeHcauus. Mcnapenue o
Kunenue. Y nennHas Temiora
napooOpa3oBaHus U bubnnoreka [JOK
21 KOHJIEHCAIlMH. 3aBUCHMOCTE https://m.edsoo.ru/ff0a786
TEMIIepaTypbl KUIICHUS OT C
aTMoc(hepHOro JaBICHHUS
BiaxxaocTs B .
Hzgop;TCopHa?IggzgSTa bubmmorexa [IOK
22 | . https://m.edsoo.ru/ff0a762
Ornpezenienrie OTHOCUTEIBHOM 3
BJIQYKHOCTH BO3ayxa" =
23 Pemenue 3agau Ha onpeneneHne
BIIQXKHOCTH BO3/1yXa
[TpuHIUIB paOOTHI TETIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO
CTOpaHHUS
KIIJI TermoBoro ABUTATEIIS. bubnuotexa [JOK
25 TemnnoBele ABUTATEIN U 3all[ATa https://m.edsoo.ru/ff0a7c?
OKpYKaroIleil cpebl [4
3aKOH COXpaHEeHUs U
26 IIPEBpALCHNS] DHEPTUHU B
TEIUIOBBIX IMTpoIieccax
Ypok-uccienoBanue bubnuotexa [JOK
27 "DnexTpu3anus Tell HHAYKIueH u https://m.edsoo.ru/ff0a83f

IPU COMPUKOCHOBEHUU"

2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

Pemrenue 3agad mo reme
"TeruioBrle ABIcHUA. I3MeHeHNE

bubnunorexa LIOK

28 N https://m.edsoo.ru/ff0a86a
arperaTHbIX COCTOSIHUM o
BelecTna" =
29 OnekTpusanus Tei. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B
KoutpoabsHnas padora no reme
30 "TemnioBble sIBJICHMSI.
HN3meHeHMe arperaTHbIX
COCTOSIHMH BelecTBa'
BzaumopeiicTBue 3apsyKeHHBIX Bubmuorexa OK
31 https://m.edsoo.ru/ff0a87e
Ten. 3akoH Kysnona 4
JIEKTPUUECKOE TOJIE.
I?Ianpﬂr))KeHHOCTB 3JIEKTPUIYECKOTO bubmmorexa HOK
32 https://m.edsoo.ru/ff0a8a0
nosist. [IpuHnun cynepno3unuu 2
AIEKTPUUECKUX TOJIeH =
Hocurenu snexkrpuyeckux
33 3apsI0B. DIIEMEHTAPHBIN 3apsi.
Crpoenue aToma
IIpOBOIHUKYU U AUDIIEKTPUKH. bubmuoteka [IOK
34 3aKOH COXpaHCHHUs https://m.edsoo.ru/ffO0a8ef
3JIEKTPUYECKOTO 3apsiaa 6
Pemenne 3a1a4 Ha npuMeHeHNE bubmorexa HOK
35 N https://m.edsoo.ru/ff0a90c
CBOMCTB 3JIEKTPUUYECKUX 3aPsAI0B c
DNEKTPUYECKUN TOK, YCIIOBUS €TI0 bubmuortexa [IOK
36 cymiectBoBaHus. VicTOUHUKH https://m.edsoo.ru/ff0a95a
AIEKTPUUECKOTO TOKA 4
bubnunotexa LIOK
37 JlelicTBUS SICKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b

2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJIHUKH U TUDJICKTPUKH"
DIIEKTPUUYECKHUI TOK B METaJJIaX bubmorexa LIOK
39 ’ https://m.edso0.ru/ff0a983
KUAKOCTAX U razax 3
40 DneKkTpuyecKas enb 1 eé
COCTaBHBIE YaCTH
Cuna toka. JlabopatopHas pabota bubnnoreka [JOK
41 "M3MepeHue U peryJupoBaHue 0.5 https://m.edsoo.ru/ff0a8bd
CHJIBI TOKA" 6
i ey B 10K
42 e 0.5 https://m.edsoo.ru/ff0a9el
pabota "HU3mepenue u 4
peryiaupoBaHue HanpspKeHus" =
ComnpoTuBieHUE TPOBOJHUKA. bubnnoreka [JOK
43 VY aenpHOE CONPOTUBIICHHE https://m.edsoo.ru/ff0aa73
BeIIleCTBa 8
JlaGoparopHas paboTa
3aBUCHUMOCTD IJIEKTPUIECKOTO Bubmorexa [IOK
44 COIPOTHBIICHIUT NPOBOAHMIKA OT 1 https://m.edsoo.ru/ff0aa73
€ro JUTUHBI, TUTOIIA TN 3
MOTIEPEYHOT0 CEUCHUS U =
Marepuana"
3aBUCHUMOCTH CHJIBI TOKA OT bubnuotexa [JOK
45 HanpspkeHus. 3akoH Oma Jtst https://m.edsoo.ru/ff0aa44
y4acTKa Ienu a
JlaGopaTtopHnast pabota
UccnenoBanue 3aBUCUMOCTH Butmiorexa [[OK
46 CHIIBI TOKA, HAYINCTo Hepes 1 https://m.edsoo.ru/ff0aa04

PE3UCTOP, OT COMTPOTUBIICHHUS
pe3ucTopa u HalpsHKEHUs Ha
pesucrope"

€



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

IlocienoBarenbpHOE U

47 napajuieIbHOE COSTUHEHUS
MIPOBOIHHUKOB
JlaboparopHas pabota HpOBepfa Bubsmorexa LIOK

48 HPABIIIA CIOAEHHA HATIDKCHIH https://m.edsoo.ru/ff0aaa5
MIPH MTOCJICIOBATEITLHOM 8
COCJIMHEHUH JBYX pE€3UCTOPORB" =
JlaGopaTtopHnas padora "IIpoBepka Bubnmorexa [IOK

49 HPaBIIa JUIA CHITBI Toka pu https://m.edsoo.ru/ff0aadl
napajuieIbHOM COCIMHCHUH o
pe3ucropon” €
Pewenne 3a1au Ha npuMeHeHue Bu6mmoteka [JOK

50 3akoHa OMa I Pa3IMYyHOro https://m.edsoo.ru/ff0aaf8
COCJIMHEHUS TIPOBOIHUKOB a
PaGora u momHOCTH bubnuorexa [{OK

51 AJIEKTPUUECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab12
Jxoyns-Jlenna 4
JlaGoparopHas paboTa bubmuoteka [IOK

52 "OnpeneneHue padbOThl U https://m.edsoo.ru/ff0ab3e
MOIIIHOCTH JJIEKTPUYECKOro ToKa" 0
DneKTpUYecKue 1enu u } Buborexa IIOK

53 NOTPEOHTEH SACKTPHICCKOI https://m.edsoo.ru/ff0ab66
sHepruu B ObITy. KopoTkoe 0
3aMBIKaHUE =
[TocTosiHHBIE MAaTHUTHI, KX bubmmorexa HOK

54 N ’ https://m.edsoo.ru/ff0abd2
B3aMMOJICHCTBHE e
VYpok-uccnenosanue "N3yuenue bubmorexa I[IOK

55 PO A i " https://m.edsoo.ru/ff0abea
MOJIeH TIOCTOSTHHBIX MarHUTOB 3
MarunurtHoe 1noje. MarauTHoe

56 ojie 3eMJIN U €ro 3Ha4YeHue I

JKU3HU HaA 3emiie



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "DIIeKTPHICCKUE

bu6nmoreka [IOK

57 3apsiibl. 3apsHKCHHBIC Tella U UX https://m.edsoo.ru/ffO0ac3d
B3auMonencTBus. I1ocTOSIHHBIN 0
ANEKTPUUECKUH TOK"
OmneiT OpcTena. MaruuTtHoe 1nosie Bu6muoteka [JOK
58 9JIEKTPHYECKOr0 ToKa MarHuTHOE https://m.edsoo.ru/ff0acOb
M0JI€ KaTYIIKH C TOKOM a
KonTpoJsbHnasi pabora no teme
""JiIeKTpHYeCKHe 3apsibl.
3apsiskeHHbIE TeJIa U UX bubmmorexa [JOK
59 B3auMoaeicreus. [locToOstHHBII https://m.edsoo.ru/ff0acld
3JIeKTpUYecKHii TOK''/ 2
Bcepoccuiickasi npoBepo4yHasi
padora
PesepBHsblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocToSHHBIN bubnmorexa LIOK
60 SIIEKTpHYECKHit TOK"/ https://m.edsoo.ru/ff0ac74
Bcepoccuiickas npoBepoyHas a
pabota
[IpuMeHeHue JIeKTPOMAarHUTOB B Buborexa IIOK
61 feXHHKe’ Ha60vp aTopras pabora 0.5 https://m.edsoo.ru/ff0ac86
W3ydeHnue neiicTBUsI MAarHUTHOTO c
MOJIsI HA POBOJIHHK C TOKOM" =
DIIEeKTPOABUTATEINb IOCTOSTHHOTO
tToka. Mcronbs3oBanue
3JIEKTPOJIBUTATENECH B
62 TEXHUUYECKUX YCTPOHUCTBAX U Ha

Tpancnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
u3ydeHue padoThbl
anexkTpojBurarens"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

OmnbiTel @apazes. 3akoH

63 3JICKTPOMArHUTHOW WHTYKIIUH. 1
[IpaBuio Jlenna
Onexrporerepatop. CriocoObt
MOJTYYCHUS DIIEKTPUICCKON

64 SHEPTUu. DIEKTPOCTAHLIMHU HA 1
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM bubnunoreka LIOK

65 pabote 10 TeMe "DIeKTpUIeCKHe 1 https://m.edsoo.ru/ff0acbl
Y MardHUTHLIC SIBJICHUS " 4
KonTpoJsbHnas pabora no teme Bu6mmoteka [JOK

66 "JaeKTpUYeCKUe H MATHUTHBIE 1 https://m.edsoo.ru/ff0acc5
siBJieHus " €
PesepBHsblit ypok. Pabora ¢ Bbu6mmoteka [IOK

67 TekcTamH 1o Teme "TeroBsie 1 https://m.edsoo.ru/ff0acdc
sBICHUS" 6
PesepBHblit ypok. Pabota ¢

68 TeKcTaMu 1o TeMe "MarHuTHbIe 1
siBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O 68 145

[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Jara uzydyenus

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Kourpo MnaH PakT p
n/n IIpakTHYecKn o0pa3oBaTe/ibHbIE
Bcero  abHbIE
e padoTsl pecypchl
padoThI

1 MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTETHHOCTh 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JBUKEHUS

3 PaBHOMepHOE 1 bubnnoreka [JOK
MPSMOJIMHEITHOE IBUYKEHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE

4 MPSIMOJIMHEMHOE JBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOPOCTb
[IpssmonunenHoe

5 ABHOYCKOPEHHOE 1 bubmmorexa [OK
P yexop https://m.edsoo.ru/ff0ad8d4
JIBU)KEHUE. Y CKOpEHUE
CxopocTh
PSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO 1
nBkenus. ['papux
CKOpOCTHU

7 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK

"OmnpeneneHne yCKOpeHus

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Tesa npu
PaBHOYCKOPEHHOM
JIBYKEHUH 110 HAKJIOHHOM
IUIOCKOCTH"

CBo0OogHOE MMaJeHHUE TEIL.

8
Omnpithl [Manmmnest
PaBHOMEpHOE BHKEHUE TIO
okpyxHocTH. [lepuon n
9 anzOTa obpa CII{)I/ISI " bubmmorexa [JOK
. patt ) https://m.edsoo.ru/ff0ael76
JInnelinas u yrinosas
CKOPOCTH
10 LlenTpocTpeMuTenbHOE
YCKOpEHHE
1 I1epBbiit 3akoH HbroToHAa. bubnuotexa [JOK
Bexkrop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnnorexka [JOK
PaBHOelicTBYIOIIASA cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha
14 1} I/IMeHeHI/I: 3aKOHOB bubmorexa HOK
P https://m.edsoo.ru/ff0aebbe
Hsrotona
15 Cwta ynpyroctu. 3aKoH bubmuotexa [JOK
I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad mo reme

«Cwuia ynpyroctu»



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

JlaboparopHas pabota

17 «OmnpeneneHre KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBD»
bubmuoreka [JOK
18 Cuura Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme bubmuorexa [JOK
«Cwuia TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpenenenue bubnuoreka [IOK
K03 unreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUSA"
Pemenne 3agad mo reme Bu6miorexa LIOK
21 “3aionst Hetotona. Chira https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna Tpenus”
Cwita TSDKeCTH U 3aKOH
29 BCEMUPHOI'O TATOTEHUS. bubnuoreka [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
MaJcHuUs
VYpok-koHpepeHuus
"JIBM>KEHUE TEIl BOKPYT
23 TPaBUTALMOHHOTO LIEHTpa
(ConmueuHas cuctema).
lanakTukn"
Pemrenne 3aad mmo Teme
24 "Cua TSKeCTH U 3aKOH bubmorexa HOK
| https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
IlepBasg kocMHuueckas
bu6mmoreka [IOK
25 ckopocTh. HeBecomocTh 1

HEPErpy3Ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

26

27

PaBHOBECHE MaTepuabHON
TOYKH. AOCOIIOTHO
TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TENA C
3aKpEIIEHHOW OChIO
BpaleHus

MowmenT cwibl. LleHTp
TSKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0afe36

28

Pemenue 3agad mo reme
"MowmenT cuibl. Llentp
TsoKecTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb02b4

29

30

31

32

33

KonTpoasHnas padora no
TeMme ""MexaHHUYeCKOe
JABUKEHHE.
B3aumopeiictBue Tea"

Perrenue 3agad mo reme
"MexaHn4yecKoe ABKEHHE.
Bzaumonuerictue Ten"

Nmnynsce Tena. UMiynse
CUJIBbL. 3aKOH COXPaHEHUs
UMITyJIbCa. YTIPYroe u
HEYIpyroe
B3aNMOJICHCTBHE
Pemrenne 3agad 1mo Teme
"3aKoH coxpaHeHUs
uMItynbca'
VYpok-koHpepeHIus
"PeakTHBHOE IBMIKCHUE B
IIPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06ec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb096c



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

34

Mexannueckas pabota u
MOIIIHOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ffOb0a84

35

36

Pabora cuiibl TSKECTH,
CHUJIbI pryFOCTI/I 1 CUJIBI
TpeHUs

JlaGopaTtopHnas pabota
«Omnpenenenue padboOThI
CHWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KEHUHT
TeJIa 10 TOPU30HTAIBLHOU
MTOBEPXHOCTI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

37

38

CBsi3b 3HEPrUH U pabOTHI.
[ToreHunaneHas sHEprus
Kunernyeckas 3Heprus.

Teopema 0 KnHETHYECKON
SHEPrumn

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0c32

39

3aKOH COXpaHEHMsI SHEPTUU
B MEXaHHKE

40

41

42

JlaGopaTtopHnast pabota
«3yueHune 3aKkoHa
COXPAHCHHSI SHEPTHUI

KonebarenpHoe ABMKEHUE
U €ro XapaKTEePUCTUKU
3aryxaromiue KoueoaHus.

BrinyxaeHHbIe KosieOaHus.
Pesonanc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb12fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypok-uccnenoBanue
«3aBUCUMOCTD NEPHOJIA
KoJie0aHuM OT )KECTKOCTH
MPYKUHBI U MAacChl IPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUIX

46

47

48

49

50

JlaGopaTtopHnas pabota
«Ompenenenre 4acTOTh U
nepuoza Kojeoanui
NPY>KUHHOTO MasiTHUKa

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja Kojaebanuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHn4ecKue BOJTHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpogonibHBIE N
MOTIEPEYUHBIE BOJIHBI
VYpok-koHpepeHuus
"MexaHH4YeCcKHe BOJHEI B
TBEPIOM TeEJIE.
CelicMrUYeCcKHe BOJTHBI"

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

51

Ypok-uccienoBanue
"HabGmnroneuue
3aBUCUMOCTH BBICOTBI
3ByKa OT YacCTOTHI"



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHUI
pe30HaHC

53

Ypok-koHpepeHuus
"V1pTpa3Byk U HH(}pa3ByK
B IIPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "3aKOHBI COXPaHEHHUS.
MexaHndeckue KojaeOaHus
1 BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTpoasHnas padora no
Teme ""3aKOHBI
COXpaHeHHs.
MexaHnyeckne
K0JIe0aHus ¥ BOJIHBI"

56

57

DNEeKTPOMarHuTHOE MOoJIe.
3HCKTpOM3FHHTHBI€ BOJIHBI
CBolicTBa
AIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

59

VYpok-koHpepeHIus
"xana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
AIIEKTPOMATrHUTHBIX BOJIH
JUISL COTOBOM CBSI3U"
Ypok-uccienoBanue
"N3y4yeHue cBOICTB
AIIEKTPOMATHUTHBIX BOJIH C

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

[IOMOILBI0 MOOUIIEHOTO
tenedona"

60

Pemenne 3amau Ha
ONIPEAEIIEHUE YACTOThI U
JUINHBI 3JI€KTp0M8,I‘HHTHOI71
BOJIHBI

61

62

63

64

DneKTpoMarHuTHas
npupoja ceera. CKopocTh
cBera. BoaHOBEIC CBOMCTBA
cBeTa

HcTounuku cBera.
[Ipsamonuneitnoe
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHUE 3aKOHa
OTpa)KEHHUS CBETA

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPEIOMJICHUA CBCTA

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITomHOE BHYTpEHHEE
OTpakeHHE CBETA.
Hcnonws3oBanue noaHoro
BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH yTIia
MPETOMIICHHUSI CBETOBOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jy4a OT yrJia MaJieHus Ha
rpanuiie "Bo3gyx-crexkiao""

Ypok-koHpepeHuus
"M coip30BaHue IIOIHOTO

67 BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI,
ONTHUKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTryeckas cuia bubmuorexa [JOK
JIMH3BI https://m.edsoo.ru/ffOb3f2c

69 [Toctpoenue nzodpaxeHuit bubnuotexa [JOK
B JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabora

70 "Onpenenenne GOKyCHOTO bu6mmoreka [IOK
PacCTOSHUS U ONITUYECKOM https://m.edsoo.ru/ff0b4206
CHJIBI coOuparoliei TMH3bI"

Ypok-koH(pepeHus
71 "é)l'ITI/I‘IGCE)I/I: J'II/IIII-ISOBBIG bubmorexa HOK
https://m.edsoo.ru/ffOc0a7e
npubops"”

7 I'ma3 xak ontuyeckas bu6nmoreka [JOK
cucrtema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus

73 "edexTol 3penus. Kak
COXpaHMTH 3peHue"

Paznoxxenue 6emnoro ceera
B ceKTp. OMnbITHI BuGmiorexa [IOK
74 Herorona. Cnoxenue

CIEKTPAJIbHBIX 1[BETOB.
Hucniepcus ceera

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota
"OnbITHI MO PA3JIOKECHUIO
0enoro cBera B CIEKTP U

bubmuorexa [JOK

7 BOCTIPHATHIO IBETA https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU UX
HaOJIOJICHUU Yepes
[BETOBbIE (HMUIBTPHI"
YPpOK-IpaKTUKYyM
"BosiHOBBIE CBOMCTBA
76 CBETa: TUCIIePCHs,
UHTEepEepeHIHs U
mudpakous'
77 OmneiTel Pesepdopna u bu6mmoreka [IOK
IJIaHeTapHas MOJIeNb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens
aroma bopa
Hcnyckanue U noriomnieHue
79 cBeta aToMoM. KBaHTEHI. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c144c
JInHelyaTeie CIIEKTPBI
YpoK-pakTukK
80 "}1:1)a6m(i[eHHe le\'I/IeKTPOB bubmorexa LIOK
. https://m.edsoo.ru/ff0c1550
UCITYCKaHUS
81 PagnoakTuBHOCTE U €€ bu6mmorexa [IOK
BUIBI https://m.edsoo.ru/ff0c1672
82 Ctpoenune aToOMHOTO sipa. bubnmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHEBIE bu6mmoreka [JOK

npespaitenus. M3oTomnsl

https://m.edsoo.ru/ffOclal4d



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

84

Pemenue 3amau nmo teme:
"PannoaKkTUBHEIE
npeBpaiieHus”

bubmuoreka [JOK
https://m.edsoo.ru/ffOclb4a

85

86

87

Ilepuon nonypacnana
Ypok-koHpepeHus
"PannoaKkTHBHEIE
W3JIYYCHHS B IPUPOJIE,
MeIUIUHE, TEXHUKE"
SnepHble peakuu. 3aKOHBI
COXpaHEHHUs 3apsI0BOTO U
MAacCOBOT'0O YHCell

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX
anep. CBsi3b Macchl U
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

90

91

92

Pemenue 3agad mo reme

" nepuble peakuun”
Peakuuu cunTe3a n
nenenus saaep. Ucrtounukn
sHeprun CosHIA U 3BE3]
VYpok-koHpepeHuus

"SI nepHast SHEepreTukKa.
JlericTBUs paauOaKTUBHBIX
W3ITyYEHUI Ha KUBBIE
OpTraHu3MbI"

IToaroroska k
KOHTPOJILHOM paboTe 1o
TeMe "DJIEeKTPOMarHUTHOE
noJie. JNEeKTPOMarHUTHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

BOJIHEL. KBaHTOBEIE
sBjeHus"

93

Koutpoabnas padora no
TeMe
""JJIEeKTPOMATHUTHOE
no.Jie.
DJIeKTPOMArHUTHbIE
BOJIHbI. KBaHTOBBIE
siBjieHus"

94

[ToBTOpenue, obobICHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumopeiictBue

TCJI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, obobICHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 33/1a4 10
teMe "TemoBbie
npotecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacyeTHbIX 1
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TermioBbix
nBuraresuei”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33734 10
teme "KIIJ]
JIEKTPOYCTaHOBOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6oOIICHNKE.

bubmuoreka [JOK

%8 Ha60piT0pHHe pagotsi no " : 1 https://m.edso0.ru/ff0c2¢52
Kypcy "CBETOBBIC SIBJICHUS
[ToBTOpenue, o6oOIIeHNKE.

99 Pabora ¢ Tekctamu 1o Teme 1 bubmuoreka [JOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpenue, obodIeHNKE.
bubmuorexa [JOK
100 Pabora ¢ TekcTaMu 10 TEME 1
https://m.edsoo.ru/ff0c2e82
"Kosiebanus 1 BOJHBL"
[ToBTOpEHME, 000OIICHHE.

101 Pabora ¢ TekcTamu 1o TemMe 1 bubnnorexa [IOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBbBIE SIBIICHUS

[ToBTOpEHME, 000OIICHHE.

102 '1?a60Ta C TEKCTaMH 10 TEME 1

KBaHTOBas U simepHas

¢uzuka"

BIIEE KOJIMYECTBO YACOB
OBII] (@) CTBO HACO 102 97

I10 ITPOIT'PAMME
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KUIIACC



Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

HCITI0JIb30BATh N3YUCHHBIC IOHATHUA

1.2

pas3iinydaTth ABJICHHUA II0 OIMHMCAHHMIO HX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIILITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh IIPOSIBJIGHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHUpE, B TOM uuciie (pu3nyueckue sBICHUS B IPUPOJE,
IIPY 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aJauy B YUEOHYIO, BBIICIATH
CYHIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBJICHUI

14

OINUCHIBATh HW3y4YCHHBIC CBOWCTBA Tea M (DU3MYECKUE SIBICHHS,
UCTOJB3ysd (U3NYECKHE BEIWYHHBI, IPH OMMCAHUH TPABHIBLHO
TPaKTOBaTh (PM3HUUCCKUH CMBICI HCIOJb3YEMBIX BEIMYHH, HX
0003HAYEHHSI ¥ CAUHHIIBI (PU3MUCCKUX BEIUYNH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIME JaHHYI0 (HU3UYECKYI0 BEIUYHHY C  JAPYTHMH
BEJIMYMHAMHU, CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTCH
(U3HYECKUX BEJIMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKHUE SIBICHUS U TMPOIIECCHI,
WCNOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU OTOM J1aBaThb CIIOBECHYIO
(GOopMyIHpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKCHHUE

1.6

OOBSICHATh (PU3UYECKUE SBJICHHS, MPOLECChl U CBOICTBA Tel, B TOM
yyclie W B KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHUE U3 1 — 2 TIOTMYecKuX I1aroB ¢ onopoi Ha 1 — 2 n3yuyeHHbIX
CBOWCTBAa  (PU3MYECKUX  SBJIECHUH, (QU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

pemiaTh pacy€THble 3aaud B 1 — 2 1EHCTBHs, UCIOJb3YS 3aKOHBI U
(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAIN3a
YCIOBMSL 3aJa4M 3alUChIBaTh KPaTKOE YCIOBUE, IOJCTaBIAThH
¢u3nyeckre BeIUYMHBI B GOPMYIIBI U TPOBOAUTH PACUYETHI, HAXOIUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOIUMBIE JUIS PEeIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYYEHHON (PU3HMUECKON BEITMUMHbI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpPU HOMOIIH
(¢u3NYecKUX METOJOB, B OINHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepseMoe  TpEeANnonokeHue  (TMImoTesy),  pa3iuyarh |
UHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT, HAXOJUTh OLIMOKH B X0/1€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €0 pe3ysbTaTaM

1.9

MPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM
¢usznyeckux  CBOMCTB  Ten:  (HOpMYyIUpOBaTh  MpPOBEpSEMBIC
NPEANONIOKEHUS,,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKECHHOTO
000pYyIOBaHUs, 3aNHCHIBATH X0 ONBITA 1 (HOPMYIHPOBATH BHIBOJIBI




1.10

BBITIOJIHATH TPSIMbIE M3MEPEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
uudpoBBIX MPUOOPOB, 3aIMUCHIBATH MOKa3aHUs MPUOOPOB € YYETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PN3NYECKOIN BETMUNHBI
OT JApPYro C HCIOJIB30BAHMEM NPSAMBIX HW3MEPEHHH, y4yacTBOBATh B
IUIAHUPOBAaHUM Y4EOHOTO MCCIE0BaHUsA, COOMpaTh YCTAaHOBKY H
BBITOJIHATE U3MEPEHHUS, CIEAYSI IPEI0KEHHOMY IIIaHy, (PUKCUPOBAThH
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B BHJIE
MPEUIOKEHHBIX TaOJIUI ¥ Tpa(UKOB, JeIaTh BHIBOJBI 110 PE3yJIbTaTaM
HCCIICIOBAHMS

1.12

MPOBOJIUTh KOCBEHHBIC HM3MEpPEHUs (U3MUYECKUX BEIUYUH, CICAys
MPETI0KEHHOM MHCTPYKIMU: TPU BBIMOJIHEHUN U3MEPEHUN coOMpaTh
HKCIIEPUMEHTANbHYI0 YCTAHOBKY M BBIYMCISATH 3HAYEHHE HCKOMOM
BEJTUYHHBI

1.13

coOnrofarh IpaBWila TEXHUKM O€30IacHOCTH IHpu  pabore ¢
J1a00paTOPHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHIIUIIBI AEHCTBHS MTPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBl JEHCTBUS H3YYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOIIBIO UX ONUCAHUS, UCIIONb3Ys 3HAHUS
0 CBOIcTBax (U3MYECKUX SBJIECHUA M HeoOXoauMmble (uznueckue
3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

NPUBOJIUTh TpUMEpPHl  (HAXOAWTh HMH(POPMALMIO O MPUMEPaX)
MPAKTUYECKOTO MCIIONb30BaHUs (PU3NUECKUX 3HAHUHN B MOBCEIHEBHOU
YKU3HHM JIJIs1 o0ecrieueHus: 6e301macHOCTH MPU 00paIieHruu ¢ mpubopaMu
Y TEXHUYECKHMH YCTPOHCTBAMH, COXPAHCHHSI 3TOPOBBS U COOJTFOICHUS
HOPM DKOJIOTHYECKOTO MOBEJEHHS B OKPY>KaIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HNCTOYHHUKOB I/IHq)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIONIUXCS 3HAHUM H HYTCM CpaBHCHHUA Ppa3JIMYHBIX HMCTOYHHUKOB
BBIACIIATH I/IHq)OpMaI_II/IIO, KOTOpass  SABJIACTCA HpOTHBOpC‘IHBOﬁ
WA MOXKET OBITh HC,Z[OCTOBCpHOﬁ

1.17

WCIIOJIb30BaTh IPHU  BBHIMOJIHEHMM Y4E€OHBIX 3aJlaHUil  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (HU3NYECKOTO COJAEp)KaHUs, CIPABOYHBIC
MaTepuabl, pecypchbl ceTh MIHTepHET, BIaaeTh NpuéMaMyu KOHCIIEKTH-
poBaHMsI TeKcTa, Mpeodpa3oBaHus MH(OPMALUK U3 OAHOW 3HAKOBOM

CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKWE MUCbMEHHBIE M YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(OpMaUU PU3NYECKOTO COAECPIKAHMS,
B TOM 4HCJIE MYOJUYHO JeNIaTh KPaTKUE COOOLIEHMs O pe3yibTaTax
MPOEKTOB MM Yy4eOHBIX HCCIEIOBaHMNA, MpPU OSTOM TPaMOTHO
UCIOJIb30BAaTh HM3YUCHHBIH TMOHATHHHBIA ammapar Kypca (Qu3mkw,
COIIPOBOXKAATH BBICTYIIJICHUE NTPE3EHTALUEH

1.19

P BBIIOJHEHUH Y4EOHBIX MPOEKTOB U UCCIEI0BAaHUMN pacIpeesiaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a7a4aMH,
CIIETUTh 32 BBHIMOJTHCHHEM IUTaHA JEHCTBUI, aJeKBAaTHO OIEHUBATH
COOCTBEHHBI BKJIaJ B JCITEIBHOCTb TPYIIbI, BHICTPAaUBATh
KOMMYHHKATHBHOE B3aUMOICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOLTNX




8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCII0Jb30BAaTh ITOHATHUA

1.2

pa3nuyaTh SIBJICHUS MO OMKMCAHUIO X XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, JEMOHCTPUPYIONINX JTAHHOE (DU3UYECKOE SIBJICHUE

1.3

pacrmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MYECKUX SBICHUN B
OKpY’KaroIieM MHUpE, B TOM 4Hcie (PU3NUECKUe SIBICHUS B IPUPOAE, IPU
TOM TMEPEBOJAUTH MPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBIIEISTH
CYHIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DM3NUECKUX SIBICHUN

1.4

OIMCBIBATh U3YUYEHHBIE CBOICTBA TeJ U (PU3MUECKUE SBICHUS, UCHIOIb3Ys
¢u3nvecKkre BEIWYHHBI, IPU ONKCAHUH MPABUIBHO TPAKTOBATH (HU3U-
YECKHI CMBICT HCIOJb3yEMBIX BEIMYUH, OOO3HAYCHHS M EIWHUIIBI
(Gu3NYEeCKUX BEJIMYMH, HAXOIUTh (DOPMYJIBL, CBS3bIBAIOILUE JAHHYIO
(Gu3MYeCKyl0 BETUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U TIPOIIECCHI,
HCNOJIb3ysl M3YYEHHbIE 3aKOHbI, IPU OTOM J1aBaTb CIOBECHYIO
(hopMYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATUUYECKOE BHIPAKECHHE

1.6

OOBSCHATH (PU3MUYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATh IPUIMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JOTUYECKMX IIIaroB C TMOMOIBI 1 — 2 H3yYEHHBIX CBOWCTBA
(bu3HUECKUX SIBICHUN, GU3NUYECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3a7auyd B 2 — 3 NIEWCTBUS, UCMOJB3Yys 3aKOHBI U
(dhopmynsl, cBs3bIBaOIMKE (PU3MUECKHE BEIIMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHUA 3ada4Md 3allMCBIBATH KPATKOC YCIIOBHE, BBIABIATH HEAOCTATOK
JTaHHBIX JUIS PEIIeHUs 3a/adyd, BLIOMpATh 3aKOHBI U  (OPMYIIHI,
HeoOXonuMBbIe 7Sl € pelleHus, MPOBOIUTH PACUEThl U CPAaBHUBATH
ITOJIYYCHHOC 3HAYCHUC (i)HSH‘-ICCKOf/i BCJIIMYNHBI C U3BECCTHBIMU JAaHHBIMU

1.8

pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH
(U3MYECKUX METO/OB, HCIONb3YsI OMHCAHUE WCCIIETOBAHMUS, BBIICTSATH
MPOBEPSIEMOE  TIPEIIOIOKEHNE, OIEHWBATh TPABWJIBHOCTh TOPSIKA
MIPOBEACHUS UCCIICIOBAHMSI, IeJIaTh BHIBOJIBI

1.9

OpoOBOAWUTL OIBITHI 11O HaGHIOIIeHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUU WU
(bU3mIeCcKux CBOWCTB  Te: dbopMynupoBaTh  MPOBEPSEMBIE
MPEONOIOKECHNS,  COOMpaTh  YCTAHOBKY W3  TPEIIIOKEHHOTO
000pYIOBaHUs, OIIMCHIBATH X0 ONbITa U ()OPMYITHPOBATH BHIBObI




Koxa
MPOBEPAEMOro
pe3yJbTara

1.10

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

BBINIOJIHATh MpPSIMBbIE H3MEPEHUS C HCIOJb30BaHHWEM aHAJIOrOBBIX
puOOPOB M JATUYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
W3MEpEHUH ¢ y9€TOM 3aJaHHON a0COIFOTHON MOTPENTHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DPM3MYECKON BEIMUMHBI
OT JpYrol C HCIOJIb30BAHUEM IPAMBIX H3MEPEHMI: IUIAHUPOBATH
UcclieIoBaHle, cOOUPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIeays
MPENJIOKEHHOMY IUIaHy, (PUKCUpOBaTh pPE3yJbTaThl IOJY4YEHHOU
3aBHCUMOCTH B BHUAE TaOmum u TpaduKoB, [elaTh BBIBOABI 110
pe3yJIbTaTaM MCCIEA0BAHUS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PM3NYECKUX BEIMYUH: TUIAHUPOBATH
U3MepeHusi, CcoOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
PEUI0KEHHOW MHCTPYKLIMH, U BBIYUCIISITh 3HAYCHHUE BEJIMYMHbI

1.13

coOnrofaTh MpaBUila TEXHUKM Oe30mMacHOCTHM INpu  pabore ¢
71a00paTOPHBIM 000PYJOBAHHEM

1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMICTB € ONOPOM HAa UX ONMCAHUS, UCIIONb3Ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBIECHUM U HeoOXoaumble (U3NUECKHE
3aKOHOMEPHOCTH

1.15

pacnio3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa " U3MCPUTCIILHBIC
HpI/I60pI>I o CXEMaM MU CXEMATHYHBIM PHCYHKAaM, COCTaBJIATH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C MOoCICOOBATCIIBHBIM W  MapalICIIbHBIM
COCAUHCHHUEM DJICMCHTOB, pa3jindas YCIIOBHBIC 0003HaUYCHMS PJIEMEHTOB
JJICKTPUYICCKUX ueneﬁ

1.16

NPUBOAWTH  TpPUMEpPHl  (HAXOAWTH  WHPOPMAIMIO O MPHUMEPax)
MPAKTUYECKOI'O HCIOIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCETHEBHOM
KHU3HH JUIs1 o0ecriedeHns: 6e30MacHOCTH pU 00pallleHuH ¢ mpudopamu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBBS M COOIIOICHUS
HOPM PKOJIOTHYIECKOT0 MOBEICHHS B OKPY)KAIOIIEH cpefie

1.17

OCYILLIECTBIATh MOUCK MH(pOpMaruu (pU3MUECKOro COJepkKaHUs B CETH
HNHTepHeT, Ha OCHOBE MWMEIOIIUXCSA 3HAHUM M IIYTEM CpaBHEHUS
JIOTIONIHUTEIBHBIX ~MCTOYHMKOB BBIICNSATH HH(OpPMaIHIO, KOTOpas
SIBJISIETCS] IPOTHUBOPEUUBON MJIM MOXKET OBITH HEJOCTOBEPHOM

1.18

WCIOJIb30BATh MTPU BBHITIOTHEHUH YYEOHBIX 33JaHUI HAYYHO-TIONMYJISIPHYIO
TUTEepaTypy (U3NYECKOTO COJNEp)KAHHS, CIPABOYHBIE MaTepHalbl,
pecypcel cetn IHTepHET; BiIaeTh MPHEMaMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MUCHMEHHbIE U KpPAaTKUE YCTHBIE COOOILEHUS,
0000mIasi WHPOpPMAIMIO W3 HECKOJbKHMX HWCTOYHUKOB (PH3NUECKOTO
COZIepKaHUS, B TOM YHUCIE MYOJWYHO TPEACTABIATH PE3YIbTATHI
HpOGKTHOfI NI I/ICCJICIIOBaTeJIBCKOfI ACATCIIbHOCTH, ITPU 3TOM I'PaMOTHO
WCIIONh30BaTh M3YYCHHBIM TOHATUMHBIA ammapaT Kypca (HU3UKH,
COTNPOBOXKAATH BBHICTYIUJICHHE MTPE3EHTAINEH




Koxa
MPOBEPAEMOro
pe3yJbTara

1.20

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

IpU BBIMOJIHEHUHM YYEOHBIX IMPOEKTOB M HCCIEAOBAHUM (UINYECKUX
MIPOLIECCOB PACIIPEEATh O00S3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICIUTD 3a BBHIIIOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
JEATEIIbHOCTD TPYIIBL, BBICTpanBaTh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MPOSIBJISASI TOTOBHOCTH pa3peniaTh KOHGIUKTHI

9 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCITI0JIb30BATh N3YUCHHBIC TOHATHUA

1.2

pasiinvdaTh ABJICHHUA 11O OITMCAHHIO X XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (I)I/I3I/I‘leCKO€ SIBJICHUC

1.3

pacrmo3HaBaThb NpPOSBIEHUE HW3YYEHHBIX (U3NYECKUX SBJIECHUU B
OKpY’KaloIlleM MUpE, B TOM 4Hcie (pU3NYECKUE SIBICHUS B IPUPOJIE, IPU
9TOM MEpPeBOJUTh MPAKTUYECKYI 3aJadyy B Yy4eOHYI0, BBIICNATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3HUECKUX SIBICHUN

1.4

OINMCHIBAaTh M3YUYECHHbIE CBOMCTBA TeNl U PU3NYECKUE SBJICHUS, UCIIOIb3YS
¢usnyeckue BEIMYUHBI, NP ONHUCAHUM TPABHIBHO TPAKTOBATh
(Gu3NYEeCKUN CMBICI MCIIOJIb3YEMbIX BEIMYUH, 0003HAYCHHS W €AUHUIIBI
(u3NUecKUX BEIMYMH, HAXOAWTh (OPMYIBI, CBS3bIBAIOIIME JIAHHYIO
(u3NYeCKyl0 BEJIWYUHY C JPYrUMH BeJIWYMHAMU, CTPOUTH Ipaduxu
M3YYEHHBIX 3aBUCUMOCTEH (prU3MUECKUX BEINUHH

1.5

XapaKTepu30BaTh CBOWCTBA TeM, (PU3MYECKHE SBICHUS M MPOIECCHI,
HCMOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU O3TOM JaBaThb CJIOBECHYIO
(hOopMYyITUPOBKY 3aKOHA U 3aITMCHIBATh €T0 MATEMATUYECKOE BEIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh
MIPUYMHHO-CJICICTBEHHbIE CBS3U, CTPOUTh OOBsICHEHHME u3 2 — 3
JIOTMYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 M3Y4YEeHHBIX CBOMCTBA (PU3HMUECKUX
SBJICHHH, (PU3UUYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH




Kox
MPOBEPAEMOro
pe3yJbTara

1.7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pemate pacu€THble 3amaud (omuparompecs Ha cuctemy u3z 2 — 3
ypaBHEHUI ), UCIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOLIUE (hU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlM3a YCIOBHUS 3a/Jaud 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIISATH HEJOCTAIONINE WM U30BITOYHBIC JIaHHBIC, BEIOMPATH
3aKOHBI U (HOPMYIIbI, HECOOXOIUMBIE ISl PELICHUS, TPOBOAUTH PACUETHI U
OLICHUBATh PEAIUCTUYHOCTh TIOJYYEHHOrO 3HaueHus (u3nueckoi
BEITUYHHBI

1.8

pacrno3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPH  TOMOITA
(U3NYEeCKUX METONIOB, HCIIONB3ys OIMUCAHWE HCCIEIOBAHUSA, BBIICIATH
MpOBEpsieMOe  MPEIION0KEeHHE, OICHWBaTh MPABHILHOCTh  MOPSIKA
MPOBEJICHUS]  MCCIIENOBAHUS, JIelaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOJCHUIA U OTIBITOB

1.9

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(U3NYECKUX CBOWCTB TeJNl: CaMOCTOSATENIBHO COOHMpaTh YCTAaHOBKY W3
M30BITOYHOTO HAOOpa 00OpYNOBaHMSA, OMHCHIBATH XOJ OINBITA H €ro
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJIUTH MPH HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHUHN, OTpeaesisl
cCpelHee 3HayeHHe u3MepsieMol Belu4uHbl ((POKYCHOE paccTOosHue
cobupatomieid JHMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpeHus
(M3MepUTETHLHOTO NPUOOpa)

1.11

MIPOBOJAUTHh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
HCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHMH: IJIaHUPOBAaTh HCCIIEJOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY, (DUKCHPOBaTh pe3yJIbTaThl
MOJy4YEeHHON 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE TaOJIHIl
1 rpaduKOB, AeJaTh BBIBOJbI IO PE3yJbTaTaM HCCIEA0BaHUS

1.12

MIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BETUYMH: MJIaHUPOBATh
U3MEpEeHus, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
W3MEPEHMS, CIEeNysl MPEUIOKEHHON WHCTPYKUUH, BBIYUCIIATh 3HAUYCHHE
BEJINYMHBI U AHATU3UPOBATH MTOJIYYEHHBIE PE3YJIbTAThI ¢ YYETOM 33IaHHON
IIOIPELIHOCTH U3MEPEHUN

1.13

co0roAaTh MpaBuiia TEXHUKU 0€30IacCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM
000opy0BaHUEM

1.14

pa3jindatb OCHOBHBIC TIPU3HAKU HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH:
MaTcepuajibHasd TOYKa, a0COJIIOTHO TBéleOC TECIIO, TOYEYHBIM HCTOYHHK
CB€Ta, Jy4, TOHKasd JIMH3a, IUIaHCTapHasaA MOJACJIb aTOMa, HYKJIOHHAad
MOJICJIb aTOMHOI'O apa

1.15

XapaKkTepu30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OTMIOPOH Ha WX OMHCAHWS, UCIIONb3Ys 3HAHUS O
CBOMCTBax (UBMYECKUX SABJICHUH UM HeoOXomumble (U3HUYECKUE
3aKOHOMEPHOCTH




Kox
MPOBEPAEMOro
pe3yJbTara

1.16

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

UCIIOJIb30BATh CXEMBI U CXEMATUYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX HNPHOOPOB M TEXHOJIOTMYECKHX IPOIIECCOB
IpU PEUICHUH Y4YeOHO-TPAKTUYECKUX 3a]ad, ONTHUYECKUE CXEMbI IS
MIOCTPOEHHSI M300paKEHUH B IIIOCKOM 3€pKajie U cOOMparoIei JINH3e

1.17

IPUBOAMTH  NpUMEpbl  (HAXOAUTh  MHGPOPMALUIO O IPUMEpax)
IIPAKTUYECKOI'O HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOU
KHU3HU 7151 oOecrieyeHus] 0€30IacHOCTH MPpU 00pallleHny ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370POBbsl M COONIIO/IECHUS
HOPM 3KOJIOTMYECKOI'0 TIOBEACHUS B OKpYXKarolleH cpesie

1.18

OCYIIECTBIISITh MOUCK HMH(OpMAK (HU3NYECKOTO COACPIKAHUS B CETH
WuTepHer, caMocTosATeNnbHO (hOPMYIHPYS MOUCKOBBINA 3aIlpOC, HAXOANUTh
MIyTU OMpPEIeICHUS TOCTOBEPHOCTH MOIYYSHHON MH(POpPMAIIUK HA OCHOBE
MMEIOIINXCS 3HAHUHN U JTOTTOJIHUTENIbHBIX HCTOYHUKOB

1.19

WCTIOJIb30BATh MPH BBHIIIOJIHEHUU YYEOHBIX 3aJaHUH HAyYHO-TIOMYJIIPHYIO
auTeparypy  (U3MUYECKOro COJCpKaHHWs, CIPABOYHBIC MAaTepHAIBI,
pecypcesl cetu MHTEpHET; BiaieTh NpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
ripeoOpa3zoBanusi HHGHOPMAIIMHI U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE
uHpOpMallMK U3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJIEpIKaHMS,
yOJINYHO MPEACTABIATH PE3YIbTAThl IPOEKTHOM MITH UCCIIE10BATEIbCKON
NEeATEIbHOCTH, NP OTOM TIPaMOTHO HCIIOJIB30BaTh  HM3YyYECHHBIN
MOHATUMHBIN anmapar W3y4aeMoro pasziena (QpU3MKU U CONpPOBOXKIATh
BBICTYIJICHME IMpe3eHTaluel ¢ yu€ToM OCOOEHHOCTEH ayAuTOpuu
CBEPCTHUKOB

1.21

MPU  BBIMOJTHEHUH YYE€OHBIX TPOCKTOB U MCCIEIOBAHUN (U3HMUECKUX
MPOLIECCOB pacCHpeNeNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU 3aJla4aMHM, CJIEJAUTH 3a BBIIOJHEHUEM IUIAHA JEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJAJ] B
JIEATEeIIbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC




Kon Koxn
e IIpoBepsiembIe 3JIEeMEHTBI COAEP/KAHUA
®U3UKA U EE POJIb B ITIO3HAHWM OKPYXXAIOIIEI'O MHUPA
®usuka — Hayka O npupone. SIBieHus npupozasl. dusnueckue
11 SIBJICHUSI: MEXAHUYECKHUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC
Ousnueckue BeNWYMHBL. M3MepeHne (U3MYECKHX BEIMYMH.
1.2 duznyeckue puOOpHI. [TorpemHnocTts U3MEpEHUH.
MexnyHapoaHas CUCTEMA €IUHULL
EcTtecTBeHHOHay4YHBI METO/1 TO3HAHUS: HA0JII0IEHUE, IOCTAaHOBKA
1.3 Hay4yHOrO BOIPOCA, BBIIBM)KEHHWE THUIIOTE3, HKCHEPUMEHT IO
IIPOBEpPKE I'MII0TE3, 00BSICHEHNE HAOII01aeMOT'0 SIBJICHUS
1 1.4 Onucanue pU3NIECKUX SBICHUHM ¢ TOMOLIBIO MOJENIEN
[IpakTuueckue padbOTHI:
N3mepenue paccTOSHUN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenue TemnepaTypsl IPU MOMOIIU KUAKOCTHOTO TEPMOMETPA
U AaTYUKa TEMIEPATyphI
ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNUN BEIIECTBA
21 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIBbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE BEUIECTBA
29 JIBuxeHue yactul BemiecTBa. CBsi3b CKOPOCTH JIBUKEHUS YACTHI] C
Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus
2.3 B3aumoencTBue 4acTHIl BEIECTBA: IPUTSIKEHUE U OTTAIKUBAHHE
ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B, KUJKOCTEH U
24 TBéIZJ:ILIX (KpucTaJUIMYecKUX)  Tel.  B3auMoOCBSI3b  MEXAy
CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX W HX
2 aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuyeckue paboOTHI:
OneHka auaMeTpa aromMa METOAO0M psIoB (C HCIOIb30BaHUEM
¢dororpaduii).
2.6
OmnbIThl 0 HAOIIOIEHUIO TEIIOBOTO PACLIIMPEHMSI Fa30B.
OnbITel 10 OOHAPYXEHHIO JAEHCTBHS CHJI  MOJEKYJISPHOTO
MPUTSKEHUS
JIBDKEHME U B3BAMMOJIEMCTBUE TEJ
3 31 Mexanuyeckoe JABrKeHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE

JIBIKECHHE




Kona Kon
e IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
39 Cxopoctb. CpenHsii CKOPOCTb IPH HEPABHOMEPHOM JBUKECHUHU.
' Pacuér nyty ¥ BpeMEHU IBUKCHUS
SBnenne wHepuuu. 3aKOH HHEpUMH. B3aumopjelcTBue Ten Kak
3.3 MIpUYMHA U3MEHEHUs CKOPOCTH IBHWXKEHHUs Tesl. Macca kak mepa
WHEPTHOCTH TeJia
34 [InotHOCTH BemecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJ
' B eZiMHHIIe 00bEMA BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOUIBIO
' JTUHAMOMETpa
37 SBnenue TAroTeHHs U cuia TskecTdu. Cuila TSKECTH Ha APYrHX
' miaHerax. Bec rena. HesecomocTh
38 Cuna Tpenusi. TpeHue CKOJIBKEHUSI U TpeHHE MOKosA. TpeHue B
' MPUPOJIE U TEXHUKE
39 CnoxxeHue  Ccwil,  HampaBiI€HHbBIX 1O  OJHOW  TPSAMOM.
' PaBHoaelicTBYIOMIAs CHIT
[IpakTuueckue pabOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIIKEHHUs (IIapuka B
KHUJKOCTH, MOJENH OJIEKTPHUUECKOTO aBTOMOOWIS U TaK
nanee). OnpeaeseHne CpeHel CKOPOCTH CKOJIbKEHUS OpycKa WITH
3.10 miapuka IO HAKJIOHHOM IuiockocTH. OmnpesneneHne IMI0THOCTU
TBEpAOro  tena. OmbIThl,  JIEMOHCTPUPYIOIIME  3aBHCUMOCTD
pacTsbkeHus  (medopManuu) — OPYXKHHBI  OT  TPUIIOKEHHOU
cuibl. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS
CKOJBKEHUSI OT Beca Tejda W XapakTepa CONMPHUKACAIOIIMXCS
MOBEPXHOCTEN
dusnyeckre SBICHUS B TPUPOJIE: MPUMEPHI  JIBIDKEHUS  C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHUBOW MPUPOJIE, NCHCTBUE
CHWJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIBIX TEJIL, XKUJKOCTEM 1 TA30B
41 JaBnenue TBEpAOro tena. CrocoObl yMEHbIIEHUS U YBEIHUEHUS
JABIICHUS
4 JlaBmerne rasza. 3aBHCHUMOCTh JaBJICHHS Ta3a OT 0O0BEMa,
TeMITepaTyphl
4 43 [lepenaua naBneHus TBEPIABIMU TENaMH, JKUJIKOCTAMH U Ta3amu.
3akoH [lackans. [THeBMaTHUecKkue MaIHbI
44 3aBUCUMOCTD JaBJICHHUS )KUIKOCTH OT TITyOUHBI. [ napocTaTHueckuit
' napagokc. CooOuraroiuecs: cocyabl. [ uapaBinueckue MexaHu3Mbl
45 Atmochepa 3emnum wu atMmochepHoe gaBieHue. [IpuunHBI

CYIIECTBOBaHUS BO3YIIHOM 060nouku 3emin. OnsiT Toppuueniy.




Kon Kon
RIE | DG IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
3aBHCUMOCTh aTMOC(HEPHOr0 JAaBJICHUS OT BBICOTHI HAJl YPOBHEM
Mops
16 N3mepenue atmocdepHoro naminenus. [Ipubopsl ans usmepeHus
aTMoc(hepHOro JaBIeHUS
47 JelictBue KUIAKOCTH M Ta3a Ha IMOIPYKEHHOE B HHUX TEJO.
' BritankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
[IpakTuueckue padbOTHI:
WccnenoBanne 3aBUCMMOCTH Beca Tela B BoAEe OT 00BEMaA
MOTrpy>XKEHHOM B JKUJKOCTb 4acTH tena. Onpenenenue
BBITAJIKMBAIOIICH CUJIBI, JCHCTBYIOLIEH Ha TeNo, MOrpY:KEHHOE B
49 KUAKOCTh. [IpoBepka HE3aBHCHUMOCTH BBITAKUBAIOIICH CHUJIBL,
' JNEUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OMbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBI, JEHCT-
BYIOIIEH Ha TEJO B KHUAKOCTH, OT 00bEMA MOTPY>KEHHO B KUAKOCTh
YacTHU Tela W OT IUIOTHOCTH >KuIKocTH. KoHcTpympoBaHue
apeoMeTpa WM KOHCTPYUPOBAaHUE JIOJKH U OIpeaeieHue eé
Irpy30I10ABbEMHOCTH
410 ®dusnyueckue SABICHUS B TPUPOJE: BIUSIHHE aTMOC(HEpPHOTO
' JABJICHUS HA )KUBOW OpraHU3M, IIJIABaHUE PHIO
TexHuyeckue ycTpoucTBa: COOOIIAIONIUECS COCYIbI, YCTPOHCTBO
411 BOJIOTIPOBO/IA, THAPABIWYECKUM TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, IOPIIHEBON HACOC, apEOMETP
PABOTA, MOIITHOCTbD, SHEPI'M
5.1 Mexanuueckas pabota
5.2 MexaHu4uecKkast MOIIHOCTD
53 [IpocTtrie MEXaHU3MBI: phIyar, 0JI0K, HaKJIOHHAS
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3omotoe mpaBuio» MexaHuku. KooadduumeHT monezHoro
' NeicTBUS MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNa, MOIHITOTO Hall 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 [Tonnas MexaHuyeckas >Heprusi. 3aKOH U3MEHEHUS! U COXPAHEHUS
' MEXaHUYECKON IHEPTUU
[IpakTuyeckue pabOTHI:
59 Omnpenenenre pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JABHKCHUU
' Tella MO TOPU30HTAILHOW MOBEPXHOCTH. McciaenoBanue ycioBHi
paBHOBECHUS pbryara. Mzmepenue KIIg HaKJIOHHOM
MJIOCKOCTH. V3yueHne 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUn
5.10 dusnyueckue SBJICHUS B IPUPOJIC: PHIYATH B TEJIC YEIIOBEKa




Kon Kon
RIE | DG IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
511 TexHuueckue ycTpOICTBa: phluar, MOJBHMXKHBIA W HETIOJBUKHBII
OJIOKH, HAKJIIOHHAS TUIOCKOCTD, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
RITE) | DTS IIpoBepsiemMble 3JIeMeHTHI COJIePKAHUS
TETUJIOBBIE ABJIEHW A
OcCHOBHBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKON Teopuu
6.1 CTpoeHHsl BemiecTBa. Macca u  pa3Mepbl MojeKyi. OmbIThL,
' MOJATBEP)KJAIOIIUE  OCHOBHBIE  IOJIO)KEHHUS  MOJIEKYJSPHO-
KMHETUYECKOU Teopun
6.2 Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOTO COCTOSHHIA
' BenlectBa. Kpucrannuueckue u amopdusle Tena
6.3 OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TEJ Ha OCHOBE
' MI0JIOKEHUI MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.4 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS
6.5 TermioBoe paclIMpeHne U CKaTnue
6.6 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO
' JIBUKEHUS YaCTHI]
6 6.7 Buytpennss sneprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUH:
' TEeIuIoNnepeiaya U CoBEpUIeHHE paboThI
6.8 Bunel  temnonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKLHSA,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEII0OEMKOCTh BEIIECTBA
6.10 TeriooOMeH M TemjoBoe paBHOBECHE. YPaBHEHHE TEIUIOBOTO
' Oananca
6.11 [InaBneHue ©  OTBEpAEBaHUE KPUCTANIMYECKUX  BEIIECTB.
' VY ienbHas TEIIoTa IJIaBIeHUs
[TapooGpa3oBanne u KoHaeHcanus. Hcemapenue. Kumnenwe.
6.12 VY nenpHas TeroTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EPHOTr0 JTaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS




Kox
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Kox
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
6.15 [Tpunmunsr  pabotel TemioBbix asurareneid KIIJ| TteruoBoro
' nurarelis. TernoBble ABUraTeId U 3alllUTa OKpYXKarolel cpeibl
6.16 3aKOH COXpaHEHUs U IPEBpAIEHUs] HSHEPrMH B TEIJIOBBIX
' nporeccax
[TpakTuyeckue pabOTHI:
OnpiThl 10 OOHApPYKEHUIO JIEHCTBUS CWJI  MOJIEKYJISIPHOIO
HNPUTSKEHUS.
OnbIThl MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAapEHHOW COJIM WU
caxapa.
OnpITel 1O  HAOMIOACHUIO TEIJIOBOTO  PACIIMPEHUs Ta30B,
KUAKOCTEN U TBEPIBIX TEJl.
Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IINPHUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT
ero 00bEMa 1 HarpeBaHus WM OXJIAXKICHHS.
[TpoBepka rumoTessl JMHEHHONH 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
6.17 KUJKOCTH B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIEPATYpPHI.
Habntoienne n3MeHeHus: BHyTPEHHEN SHEPTUU Tella B pe3ynbTare
TEeIuIonepeiaun U paboThl BHEITHUX CHJI.
HccnenoBanue  sIBIEHUS  TEIUIOOOMEHAa TpPU  CMEIIMBaHUU
XOJIOTHOW U rOopsYeN BOJBI.
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH mpu
TEIIO0OMEHE C HarpeThIM METAITMYECKUM LIUITHHIPOM.
Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
OmnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJA.
@dusnyecKue sBIECHUS B INPUPOJIE: NOBEPXHOCTHOE HATSIKEHUE
6.18 U KalWUIApHBIE SBJIECHUS B NPUPOAE, KPHUCTAUIBl B IPHUPOJE,

uznydenue CousHIa, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bI;
00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera.




Kon Kon
RIE | DT IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
TexHuueckue ycTpoucTBa: KalWUIAphl, IPUMEPHI UCIIOIb30BaHUS
6.19 KPUCTAJIJIOB, HUJIKOCTHBIA TEPMOMETp, NaTYUK TEMIIEpaTyphl,
' TEPMOC, CHCT€Ma OTOIUICHHSI JOMOB, TUTPOMETPHI, IICUXPOMETP,
napoBasi TypOuHa, IBUTATEIb BHYTPEHHETO CTOPAHHUSL.
DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHW
7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
BiaumogeiictBre 3apsokeHHBIX Tell. 3akoH KyloHa (3aBUCHMMOCTH
7.2 CWJIbI B3aUMOJICUCTBUS 3apsDKEHHBIX T€ OT BEJIMUMHBI 3aps0B U
pPacCTOSIHUSI MEXK/Ty TEJIAMH )
OnexTpuueckoe mojie. Hampspk€HHOCTh 3IEKTPUUYECKOTO OIS
7.3 [lpyHIMI ~ CYNepHo3WIMH  JJIEKTpUYECKUX  moneil  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn AIEKTPUYECKUX 3aps10B. DnemMeHTapHBbIN
7.4 anektpudyeckuit 3apsan. Crpoenne artoma. [IpoBogHuku U
JUAJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
76 ONEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO
' TOKa. ICTOUHMKN MOCTOSIHHOTO TOKA
77 JlelicTBUSL  DIIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMMYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KMJKOCTSAX U Ta3ax
7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HallpshKeHNe
7 79 ComnpoTHuBiI€HHE  TPOBOJHUKA.  YJEIBbHOE  CONMPOTUBIICHHE
' BEIECTBA
7.10 3akoH OMa 11 yyacTKa Lenu
7.11 ITocnenoBarenbHOE ¥ MapauIENbHOE COEAUHEHUE IPOBOJHUKOB
712 PaboTa ¥ MOIIHOCTH 3JIEKTPUUYECKOrO TOKa. 3akoH Jxoyms —
' Jlenna
713 DNeKTpUYecKHe LeNU U NOTPEOUTENN dJIEKTPUUIECKON SHEPTUH B
' obITy. KopoTKoe 3aMbikaHne
7.14 [ToctostHHBIE MAarHUTHI. B3anMoielicTBHE TOCTOSTHHBIX MAarHUTOB
715 MaruutHoe nosie. MarautHoe nosie 3eMJIM M €ro 3HA4€HUE IS
' KU3HU Ha 3emiie
716 OmeiTr  Opcrena. MarHuTHoe 1OJI€  AJIEKTPUYECKOrO  TOKA.
' [IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
JlelicTBM€ MarHMTHOrO TIOJSI HAa TOPOBOAHUK C  TOKOM.
7.17 DNeKTpoABUTATEIb ~ TOCTOSIHHOTO  TokKa.  Mcmomnbs3oBaHwme
AJIEKTPOJIBUTaTENICH B TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE
718 Onbitet ®Dapages. SIBieHHe SIEKTPOMArHUTHOM HMHAYKIIHH.

[TpaBuno Jlenna




Kox
pasjaena

Kox
IIpoBepsieMbIe 3JIeMeHTHI COEPKAHUS
3JIEeMEHTA
OnekrporeHepatop. CrmocoObl  MONMYYCHHUS — DICKTPHUCCKOUN
7.19 SHEPTUH. ODJEKTPOCTAHIIMM Ha BO30OHOBJISEMBIX HCTOYHHUKAX
SHEPTUU
[TpakTuyeckue pabOTHI:
OnBITE IO HAONIOACHUIO SJIEKTPHU3AIUU TNl WHAYKIHECH U MPU
COMPUKOCHOBEHHH.
HccnenoBanue IeHCTBUS SJICSKTPUIECKOTO OIS Ha TPOBOIHUKH U
JIUDJICKTPUKH.
COopka U mpoBepka padOTHI JICKTPHUCCKON LEMH MOCTOSHHOI'O
TOKA.
V3mepeHue u peryJIMpoBaHHUEe CHITBI TOKA.
W3mepenue u peryJinpoBaHue HAIIPSHKCHHUSI.
HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, WJIYIIETO depe3
pPE3UCTOp, OT COMPOTUBJICHHS PE3UCTOpPAa M HAMNpsHKEHUS Ha
pesucTope.
ONBITBI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh  JJICKTPHUECKOTO
7.20

COIIPOTUBJICHUA IMPpOBOJAHUKA oT €ro JJIMHDBI, IIomaiaun
MOIIEPEUYHOTO CCUCHUS U MaTCpUaJia.

ITpoBepka IpaBuia CIIOKEHUS HaIpsKEHUN pu
MOCIIEZIOBATENBHOM COCAMHEHHH JIBYX pe3ucTopos. IIpoBepka
IpaBuja Ui CWIbI TOKa IIPU NapajlIeIbHOM COCIMHEHHUH pPE3UC-
TopoB. OnpeneneHue padOTHl AIIEKTPUUECKOIO TOKA, HJYLIETO
yepes pezuctop. OnpenencHre MOIHOCTH dIEKTPUYECKOro TOKa,
BBIZICIIIEMONM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, MAYLOIETO0 4Yepe3 JaMIouyKy, OT HalpsHKeHUus Ha
Hell. Onpenenenue KILJ Harpesareid. MccinenoBanue
MarHuTHOTO B3aWMOJICHCTBHS MOCTOSIHHBIX MarHuToB. M3ydeHue
MarHMTHOTO TOJISI TOCTOSTHHBIX MarHUTOB IpU UX OOBEAMHEHUU
U pasgeneHuu. Mccienosanue AeCTBUS 3JIEKTPUYECKOrO TOKA Ha
MarHuTHYIO CTpesKy. OmIBITEI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
CHUJIBbI B3aUMOJICUCTBUS KAaTYyIIKU C TOKOM U MarHuTa OT CWJIbI TOKa
Y HaIIpaBJICHUS TOKA B KaTyllIKe. M3ydyenue nelcTBusl MarHUTHOTO
IOJII Ha INPOBOJHUK C TOKOM. KOHCTpynpoBaHWe M H3ydeHUE
paboThI anexkrpoasurarens. Msmepenue KILJ
AJIEKTPOJBUIaTEIbHON  yCTaHOBKH. ONBITBI 10 HCCIECJOBAHUIO




Kox Kox
B SMETE IIpoBepsieMbIe 3JIeMeHTHI COEPKAHUS
SIBIIGHUSL ~ DJICKTPOMArHUTHOW  WHIYKIIWH: HCCIICIOBaHUE
W3MCHEHHUH 3HAYCHHSI M HAIIPABJICHUS WHIYKIIMOHHOTO TOKa
®dusnyeckue SBICHUS B MPHPOJC: DJICKTPUYCCKHE SBICHHS
791 B atMoc(epe, SIMEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHHUTHOE
' noJie 3emitu, JApeiid MoI0COB, POJIb MATHUTHOTO TIOJIS IS YKU3HU
Ha 3eMJie, MOJIIPHOE CHUSHUE
TexHUYECKHE YCTPOMCTBA: DIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,
peocrar, CYETYUK ANEKTPUYECKOMN JHEpruu,
799 3JIEKTPOOCBETUTEIbHBIC pUOOPHI, HarpeBaTesIbHbIC
' IEKTPOTIPUOOPHI (TIPUMEPHI), IIIEKTPUUCCKHUE IPEIOXPAHUTEIH,
AJIEKTPOMArHUT, SJICKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOP
ITOCTOSIHHOT'O TOKAa
9 KJIACC
Kon Kon
[TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
pasnena | sIeMeHTa
MEXAHUWYECKUE SIBJIEHU A
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAaHUYECKOTO JIBUKCHHS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBIKEHHE
8.4 HepaBHOMepHOE  mpsiMonuHeiHOe  ABMKeHue. CpemHsss
MT'HOBEHHAsl CKOPOCTh TeJla MPU HEPABHOMEPHOM JABHKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE
8.6 CBo6OoaHoe nmanenne. OnbITel [ anumes
8 PaBHOMEepHOE NBIKEHUE MO OKpyKHOCcTH. llepuom u dacrtora
8.7 oOpalieHusl. JIuneiinas U yrioBas CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPCHHE
8.8 [1epBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cuina ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHHS: CHJIa TPCHHS CKOJBKCHHS, CWJIA TPEHHUS TIOKOS,
JIPYTHUE BUBI TPCHHUS




8.14

Cwia TsKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHUA. Y CKOpPEHHUE
CBOOOIHOTO MaICHUS

8.15

JBuxenue rianet Bokpyr Connua. IlepBas kocmMuueckast CKOpOCTb.
HeBecomocTs 1 nieperpys3ku

8.16

PaBHOBecue MaTepuanbHO TOUukU. AOCOTIOTHO TBEPAOE TEJIO

8.17

PaBHOBecue TBEpPAOTrO Tena ¢ 3aKPEINIEHHONW OChIO BpaIllcHUS.
MowmeHnT cuibl. LleHTp TsxecTn

8.18

Nmnynbce Tena. M3menenue umnyibca. UMmynbc cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeaktuBHOE JABHKCHHEC

8.21

Mexannueckasi paboTa U MOILIHOCTh

8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b d3HEPTUH U paboThI

8.23

HOTCHHI/IaﬂbHaﬂ 3HepFI/I$I TCJIa, IIOAHATOI'O HaL HOBCpXHOCTBIO
3emin

8.24

IToTeHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KMHETHYECKOM OHCPIUn

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckune paboOTHI:

OrmpenenieHne CpelHed CKOPOCTH CKOJbXKEHUs Opycka uiu
JIBIDKCHUSI IIIapUKa 1O HAKJIOHHOW TuiockocTu. OnpeneneHue
YCKOPEHHS Teja IPU PaBHOYCKOPEHHOM JABUKEHUU IO HAKIOHHOMN
IJIOCKOCTH.

HccnepoBanne  3aBUCUMOCTM  MYTH  OT  BPEMEHM  IpH
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HauadbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciiv NpU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3
HaYaJIbHOW CKOPOCTH IIYTH OTHOCSATCS KAaK psJl HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE POMEXYTKH BPEMEHN OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXEHHUS OT CHJIBI
HOpMalibHOTO  JaBiieHus. OnpeneneHue Kod(QQHUIMEHTa TPEeHUs
ckonbkeHus. Onpenenenne KECTKOCTH NpYyKUHBL. OnpeneneHue
paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHUH Teja I10
TOPU30OHTAIBHOM  moBepxHOcTH. OnpeneneHue  pabOThl  CHIIBI
YIIPYTOCTH IIPU TOABEME I'Py3a € UCIIOJIB30BAHUEM HEIIOABUKHOIO U
MOJIBMYKHOTO OJIOKOB

8.28

dusnueckue SABJICHUS B MPHPOJIE: MPWINBBI U OTJIUBBI, TBUKCHUE
mwiader ConHeyHOH CUCTCMbI, PCAKTUBHOC IBUIKCHUC IKUBBIX
OpPraHu3MOB

8.29

TexHuueckrue yCTpOWCTBA: CIHUIOMETP, JATYUKH IOJOKEHUS,
pPacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHWYECKUE KOJIEGAHI 11 BOJIHBI

9.1

KonebarenbHoe JBU)KECHHUE. OcHoBHbIE XapaKTepUCTUKU
KOJIeOaHMI: TIEPHOJI, YaCTOTa, AMIIUTY1a




9.2

MaremaTuyeckuil 1 Npy>KUHHbIA MassTHUKH. [IpeBpalienne suepruu
pu KoJjiebaTeabHOM ABMKEHUN

9.3

3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc

9.4

Mexaandeckue  BOJHBIL. — CBONMCTBA  MEXaHHYECKHMX  BOJIH.
[IpononbHbIE U MoONEpeyHbie BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacupocTtpaHeHus. MexaHU4YecKHe BOJIHBI B TBEPIOM  Tele,
celicMUYeCcKHE BOJIHBI

9.5

3Byk. ['poMKoOCTb U BbICOTa 3BYKa. OTpa’keHuE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHHe 4acTOTbl M IIEpUOaa Koe0aHuii MaTeMaTHYeCKOIo
MasiTHHKaA.

OnpeneneHHe J4acTOTbl W IICpHOOda KosebaHui MMPpYXXUHHOT'O
MasTHHKaA

HccnenoBaHue 3aBUCUMOCTH IIepuoa KojeOaHuil MOABEILICHHOTO K
HUTH I'py3a OT JJIMHBI HUTH. MccieoBaHue 3aBUCUMOCTH NEPHOAA
KojeOaHui MNPYKMHHOIO MasTHHKa OT Macchl rpysa. [IpoBepka
HEe3aBHCHMOCTH IepuoJia KoieOaHull rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a U KECTKOCTH MNpPYKUHBL M3Mepenue yckopeHus
CBOOOJTHOTO Ma/ICHUS

9.8

du3nueckue SIBICHUS B npupoac: BOCHPHUATUC 3BYKOB )KMBOTHBIMU,
3EMIJICTPSACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 5X0O

9.9

TexHuueckue ycTpoicTBa: 9X0JIOT, UCHOIb30BAHUE YIbTPa3ByKa B
OBITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE MoJje. DJIEeKTpOMarHuTHele BOJIHBL. CBOCTBa

10.1 AJIEKTPOMArHUTHBIX BOJIH
10.2 [[kana 31eKTPOMAarHUTHBIX BOJIH
10.3 9J1eE<Tp0MarHI/ITHa;1 npupona csera. CkopocTh cBera. BosHOBBIE
CBOIICTBaA CBETa
10 [TpakTHyeckue paboOTHI:
10.4 .
W3ydyeHre CBONCTB 3JIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMIBHOTO TenedoHa
105 dusnueckue SBICHHS B MPHUpPOJAE: OHUOIIOTHYECKOE JeWCTBUE
BUJUMOTO, YIBTPA(PHOIETOBOIO U PEHTIT€HOBCKOTO U3yUeHHI
10.6 TexHuueckue yVCTpOIFICTBa: UCTIOJIb30BAHUE  AJIEKTPOMArHUTHBIX
BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SBJIEHNW
111 JlydeBast monens cBera. MicTouHMKY cBETa
1 11.2 [IpssMonmHEITHOE pacTipocTpaHEeHNEe CBETa
11.3 Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakKeHUs CBETA




11.4

[Ipenomnenune cBera. 3akoH mnpeinomiieHus cBeta. [lomHoe
BHYTPEHHEE OTpaKEHUE CBETa

115

JInnza. Xox nyyen B JIMH3E

11.6

OnTuyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3 kak onruueckas cucreMa. biIM30pyKOCTh 1 JanbHO30PKOCTh

11.8

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /[ucnepcus ceera

11.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH YIia OTPaKE€HHUsSI CBETOBOIO JIyda OT
yI1a najieHusl.

W3yueHne XapaKTepUCTUK H300paXCHUsI IMpEeIMeTa B IUIOCKOM
3epKaie.

HccnenoBanne 3aBHCUMOCTH yrijia npejIoMJICHUA CBETOBOT'O JIy4da OT
yria nmaaCHusA Ha rpaHule «BO34AYyX — CTCKIIO».

[Toryuenue n300pakeHU C TTOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenennie  (HOKYCHOTO pPACCTOSHHUST M ONTHYECKOW CHIIBI
coOMparoIIel TUH3HI.

OmnbITHI 11O Pa3JIOXKCHUTIO Oenoro ceera B CIICKTD.

OnbITHl 10 BOCHPUATHIO I[BETA NMPEIMETOB NMPH MX HaOIIOJEHUU
yepes3 1IBETOBbIE (PUIBLTPHI

11.10

dusnueckue aneHus B npupoze: 3atMenust Connua u JIyHsl, 1Bera
TeJ, ONTUYECKHUE sABICHHUS B arMmocdepe (uBeT Heba, pedpaxius,

paayra, MUPax)

11.11

TexHuuyeckue yCTpOﬁCTBaI OYKH, TICPUCKOII, (bOToannapaT,
OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmneiTel Pesepdopna v mnanerapHas Mojiens atoma. Mojaens aroma
bopa

12.2

Hcnyckanue u mnoriomeHue ceera atoMoM. KBauTel. JIuneituateie
CIEKTPBI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3InyyeHHs

12.4

Crpoenune aromMHOro snapa. HykinoHHas Mozenb aTOMHOrO sjpa.
N3ortonbr

125

PannoaktuBHble mnpeBpamieHus. llepuon mnomypacmaga aTOMHBIX
sAep

12.6

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO U MacCOBOTO
qrces

12.7

DHeprus cBS3U aTOMHBIX sijiep. CBA3b MAacChl U SHEPTUU




12.8

Peakuuu cunteza u aenenus saep. Mcrounuku sHepruu ConHua U
3BE3

12.9

SlnepHas sHepreTuka. [lelicTBUE paJMOAKTHBHBIX H3Jy4YCHUH Ha
KUBBIE OPraHU3MBbl

12.10

[TpakTyeckue paboTHI:
Habiro1eHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanue  TPEKOB:  M3MEPEHHME  DHEPrUM  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

H3mepenue paanoakTuBHOTO (hoHa

12.11

@usnueckue SBICHUA B NPUPOIC: €CTECTBEHHBIN paJuOaKTUBHBIN
(GoOH, KOCMUYECKHE JIyYHd, PAJMOAKTUBHOE U3JIY4YE€HUE MPHUPOIHBIX
MUHEpAJOB, IEHCTBUE PAaJUOAKTUBHBIX HW3JIyYCHHM Ha OpPraHu3M
4eJI0BEKa

12.12

TexHudyeckue  yCTpPOMCTBA:  CHEKTPOCKON, WHIWMBUIYAJIbHBIN
JIO3UMETp, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHUSA OCHOBHOUN OBPA30BATEJIBHOM IMPOT'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu QU3MKM B HAyyHOW KapTUHE MHpa; cHOPMHUPOBAHHOCTh
0a30BBIX MPEACTABIEHUH O 3aKOHOMEPHOH CBSI3M U MO3HABAa€MOCTH SIBJICHHIA
MIPUPOJIBI, O POJIK IKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOPa3yIoIIel ponu GU3NKU
B Ppa3BUTUM E€CTECTBEHHBIX HAayK, TEXHUKM M TEXHOJOTMHA, 00 3BOIIOLUU
(hU3UYECKUX 3HAHUH U UX POJTU B IIEJIOCTHON €CTECTBEHHOHAYYHOU KapTHHE MUDA,
0 BKJIaJIe POCCUHCKMX U 3apyOEKHBIX YYEHBIX-(U3UKOB B pPa3BUTHUE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUpA, PA3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUS O BUJAX MaTepuu (BEIIECTBO U MOJIE), O JABHUKEHUU Kak criocobde Cy-
IIECTBOBAHUS MATEPHH, 00 AaTOMHO-MOJICKYJISIPHOM TEOPHH CTPOCHUS BEIIECTBA, O
(Gu3MUECKON  CyIIHOCTH SBJICHHM TPUPOIBI (MEXaHHYECKHX, TEIJIOBBIX,
OJICKTPOMArHuTHBIX U KBaHTOBBIX); YMCHHUC pa3jindyaThb ABJICHUSA 11O OIMMMCAHUIO UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JICMOHCTPHPYIOIIUX JaHHOE
(dbu3znyeckoe  SIBIICHHE;, YMCHHE  pPAclO3HABAaTh  TPOSIBICHUE  HM3YYCHHBIX




Kon
NPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

(Gu3MUeCKUX SBICHHUHA B OKPYXKAIOIIEM MHUpPE, BBIIACIAS WX CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH)

Brnanenune ocHoBaMH MOHATUIHOTO anmapara ¥ CUMBOJIMYECKOTO S3bIKa (PU3UKH U
WCIOJBb30BAHUE MX Ui PEUIeHHs Y4YeOHBIX 3aJad; yMEHUE XapaKTepH30BaTh
CBOMCTBA TeJl, (PU3NYECKUE SIBIICHUS U MPOLECCHI, UCIONB3Ys (DyHIaMEeHTaIbHbIE
Y SMIIUPUYECKHE 3aKOHBI

YMeHHe OIMUCHIBaTh H3YUCHHBIC CBOMCTBA TEN U (PU3UUECKUE SIBIICHUS, UCTIONB3Ys
(hu3HUYECKHe BETMUUHBI

Bnagenue ocHoBaMu METOJI0B HAaY4YHOT'O IIO3HAHUA C y‘léTOM CO6J'IIOI[CHI/I$I IIpaBUjI
0€e3011acHOTO TpyHda: Ha6J'II-OI[eHI/Ie (bHSI/I‘ICCKI/IX SIBJICHUM:

YMCHHE CaMOCTOSATCIIBHO C06I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAHOBKY U3 JAHHOI'O
Ha60pa O60py,I[OBaHI/IH MO MHCTPYKIHH, OIMUCHIBATHL XO/J OIIbITa U 3alIUChIBATDH €T'O
PE3yJbTaThl, q)OpMy.]'II/IpOBaTB BBIBOJbI,

IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEpEeHUIl (PU3MUECKUX BEIMYMH: YMEHUE
IUTAHUPOBATh HM3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY II0 MHCTPYKLUH, BBIYUCIIATh 3HAYCHHE BEIMYMHBI M aHAIU3UPOBATH
MIOJIyYEHHBIE PE3yJbTaTbl € Y4YETOM 3aJaHHOM IOIPELIHOCTH PE3YJIbTATOB
U3MEPEHU;

MIPOBEACHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX MCCIECIOBAHUN; CAMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOJUTH HCCIEJOBAHUE I10
UHCTPYKIINH, MPEICTABIATh MOJyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIUYHH B
BUJEe TaOnMI U rpadUKoOB, YUYUTHIBATh IOTPEIIHOCTH, [€1aTh BBIBOJBI 110
pe3ysiabTaTaM UCCIIEI0BAHNS

[Tonnmanue xapakTepHBIX CBOMCTB (hU3MUecKUX Mojenei (MaTepuanbHas TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, MOJIEIM CTPOCHUS Ta30B, KUIAKOCTEH W TBEPABIX TeE,
MJIaHeTapHas MOJENb aToMa, HYKJIOHHAas MOJENIbh aTOMHOTO sJpa) U yMEHHe
MPUMEHSITh UX JJIs1 OOBsICHEHHSI (PU3MYECKUX TPOIECCOB

VYMenue oOBICHATH (bHSH‘{CCKI/IC nponuecCoul U CBOMCTBaA TCJI, B TOM YHUCIIC U B
KOHTCKCTEC chyaunﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa, B YaCTHOCTH,
BBIABIIATh IMPUYIMHHO-CICACTBCHHBIC CBA3HU U CTPOUTH OOBSICHEHHUE C OHOPOI\/’I Ha
HU3YYCHHBIC CBOMCTBa (1)I/I3I/I‘-ICCKI/IX HBJICHI/Iﬁ, (I)I/ISI/I‘-IGCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIN

YMmenue pemats pacuéTHble 3a7auu (Ha 0aze 2 — 3 ypaBHEHUH ), UCTIOJIb3YsI 3aKOHBI
u (I)OpMy.]II:I, CBA3BIBAIOIIIUC (I)I/I3I/I‘-IGCKI/I€ BCJINMYHUHBI, B 4aCTHOCTH, 3aIIMChIBATh
KpaTKOC YCJIIOBUC 3aaa4U, BBISABIATH HCAOCTAOINUEC TAHHBIC, BBI6I/IpaTI> 3aKOHBI 1
(bopMyIbl, HEOOXOUMBIE JUIsl €€ PELIeHUs, UCTIOIb30BaTh CIPABOYHBIC JAaHHBIE,
IPOBOJUTh PACYETHI M OLIEHWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUs
(Gu3MYeCKOoil BENIWYHMHBI; YMEHHE OIpPENeNATh pPa3MEepHOCTh (U3NYECKOH Be-
JIMYMHBI, TOJIYYCHHOU IIPU PELICHUH 3a1a4U




Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YpOBHS
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOI'O 00111er0
TpeOoBaHusl o0pa3oBanust Ha ocHoBe PI'OC

YMeHue xapakTepH30BaTh MPUHIMIIEI JCHCTBHS TEXHHYECKUX YCTPOICTB, B TOM
qucie ObITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB I10
X ONHCAHWIO, HCMONb3ys 3HAHUS O CBOMCTBaX (DM3WYECKUX SIBICHUH U
HE00X0AUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

YMeHHe HCIONTb30BaTh 3HAHUS O (PM3UYECKUX SIBJICHUSAX B IMIOBCEIHEBHOW JKU3HU
UIsl oOecrieueHusl 0€30MacHOCTH TNpH OOpalieHuu ¢ OBITOBBIMH TPHOOpaMH U
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBBbS M COONIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHHS B OKPY)KAIOIIEH Cpefie; TOHUMaHue He0OXOqMMOCTH
MPUMEHEHHSI JOCTIKEHUIH (PU3UKU M TEXHOJIOTHA JIJISl PAllMOHAIBHOTO MPHPOJIO-
10JIb30BaHHMS

10

OmnbIT mOUCKa, MpeoOpa3oBaHUs W MPEACTABICHUS WHPOPMALUU (PUIUIECKOTO
COJepKaHUA  C  MCIOJB30BAaHMEM  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTUI; yMEHHE OLEHUBAaTh JOCTOBEPHOCTb IMOJy4YEeHHON HH(OpManuu Ha
OCHOBE MMEIOIIMUXCA 3HAHUM M JOINOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
HCIIOJIb30BaTh IpPU BBIIOJHEHUM YYE€OHBIX 3a/JaHuil HAYy4YHO-TIOMYJISAPHYIO
IuTeparypy (pu3HuecKoro cojepxaHus, CIpaBOYHbIE MaTepHUajbl, PpeCypchl CETH
WnTepHer; BnasieHne 0a30BbIMH HaBBIKAMHM MpeoOpa3oBaHus HH(GOpMAIMU U3
OJIHOM 3HAKOBOM cHCTEMBl B JPYyryl0; yMEHHE CO3JaBaThb COOCTBEHHbBIE
[IMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MH(OpPMAallUU U3 HECKOJIbKUX
VCTOYHUKOB

11

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D ITO
OU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHWYECKHWE SABJIEHWA
11 Mexanunueckoe [BIKeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
' JIBIKEHUS
12 PaBHOMepHOE W HepaBHOMepHOe aBmxkeHHe. CpemHss ckopocTb. PopMysa Ul BBIYUCIECHUS
' CpeaHel CKopocTH: v = S/t
PaBHOMEpHOE MPSIMOIMHEHHOE ABMKEHHE. 3aBUCHMOCTh KOOPIHHATHI TEJIa OT BPEMEHH B CITydae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHS:
1.3

x(1)=x,+vt
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['paduku 3aBUCUMOCTH OT BPEMEHU JJIsi MPOEKLUU CKOPOCTH, MPOEKIIMU NEPEMELICHUs, TyTH,
KOOPJMHATHI P PABHOMEPHOM IPSIMOJIMHEHHOM JIBH)KEHUU

14

3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHU B CIy4yae PAaBHOYCKOPEHHOTO MPSIMOJIMHEHMHOTO
JBUKCHUS:

-

El...
Sp(f)=vp, *I+a* =

i

@opmyIbl Uil NPOEKLUUH IEPEMEIIECHUs, NPOEKIIMU CKOPOCTH U MPOEKUUHU YCKOPEHHUs IpPU
PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKCHUU:

-~

2
Iy {T} =Upy- I+ a,- E ]
0 (O) =0+, 1

X

a.(r)=canst,

I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKIIMHU YCKOPEHHUS, TPOEKIIMH CKOPOCTH, MIPOEKIINH
IIEpEMEIICHMS], KOOPJAMHATHI I[P PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBH>KCHUH

1.5

CoboaHoe nagenne. @opMyIibl, ONKMCHIBAIOIKME CBOOOTHOE MaI€HUE Teja 10 BEPTUKAIH (JBU-
KEHHE TeJla BHU3 WUJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3emun). ['paduku 3aBUCUMOCTH OT
BPEMEHHM /ISl IPOEKIMH YCKOPEHHUS, MMPOEKIIUN CKOPOCTH M KOOPAMHATHI IPU CBOOOJHOM Ta-
JICHUH TeJa M0 BEPTUKAIN

1.6

CxopocTh paBHOMEPHOTO JIBIKEHHSI Tella 10 OKpy)HOCTH. HampaBnenue ckopocTH.

dopmyiia s BBIYUCICHUS CKOPOCTH Yepe3 pajinyc OKPY>KHOCTHU U NEePHO 00palleHHs:

2R

L?'=I,

L[CHTpOCTpCMI/ITCJ'H:HOC YCKOpPCHHUC. HaHpaBHCHI/IC HCHTPOCTPEMUTCIIBHOI'O  YCKOPCHUH.
d)opMyna AJI BBIYHUCICHUA YCKOPCHUA:

_U;
R

dopmyiia, cBA3BIBAIOLIAS IEPUOJI U YACTOTY OOpaIlleHuUs:
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vo L
T

Macca. I[InoTHOCTB BCIIIECTBA. (DopMyJIa JJI1 BBIYUCIICHUA ITJIOTHOCTH

1.7 =—
P=7
1.8 | Cua — BexkTopHast pusmyeckas BenumunHa. CI0KEHHE CHIT
1.9 | SBnenue nnepruu. Ilepssiii 3akoH HeroToHA
Brtopoii 3akon HerotoHa:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 | -~ —
Fra=-Fr»
Tpenune nokost 1 TpeHue ckoibxeHus. opmyia 11sl BBIYUCIEHNUS MOAYIISI CHIIbI TPEHUS CKOJIb-
JKEHUS:
1.12 _ r
FTP =n-N
Hedopmarus Tena. Yrnpyrue u Heynpyrue aedopmaruu. 3akoH ynpyroi nedopmaruu (3aKoH
I'yka):
1.13 .
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
My -5
F=G —=
R’
1.14

Cwita TspbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmyria s BBIYUCICHUS CHIIBI TSOKECTH BOJIM3H oBepxHOCcTH 3emin: F = mg.
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JBuxenue mnanet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u
Heperpy3ku

1.15

I/IMHy.TIBC TEJ1a — BEKTOpHas (bmnqecxaﬂ BCJIMYMHA.

I/IMHy.TIBC cucTeMbl Ten. 3smeHenne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHHA UMITYJIbCA OJIA 3aMKHyTOI>i CUCTCMBI TCII:
p=myUy +m, U, =const

PeakTuBHOE ABMKCHUE

1.17

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJISA BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fsoosct

Mexannueckas MOITHOCTD:

A
r

N=

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrus. CDOpMYJ'Ia JUIA BBIYUCIICHUA KHHETHYECKOM OHECpPTIUU:

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. cDOpMy.]'IEI JJIS1 BEIYMCIIEHUS IOTEHIIHAIbHOMN 9HEPIUu Telia,
IHOAHATOTO

Haxg 3eMIIEH:

E,=mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E.+E »

3aKOH COXpaHEHMsI MEXaHNYECKOM 3Heprun. Popmyra 171 3aKOHA COXPaHEHUSI MEXaHUYECKOU
SHEpPIruU B OTCYTCTBHE CUII TpeHus: E = const.

[TpeBpareHrie MexaHM4ECKON YHEPTHH MTPH HATTUYUH CUJIbI TPEHUSI.

1.20

HpOCTBIe MEXaHU3MBI. «30JI0TOe IIpaBHJIO» MEXAHUKH.
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Poruar. Moment cusibel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHbIN 1 HeOABUXKHBIHN O0510KK. KITJ[ mpocThix MexaHH3MOB,

n= Anonesaas
‘iﬂrﬁqma:a

1.21

[laBiieHue TBEpIOTO TENA.

@opmyina 1 BBIYMCIICHMS TABJICHUS TBEPIOIO Tena:

JlaBnenue raza. ATMOocepHOe 1aBICHHE.
I'mapocraTnyeckoe JaBlieHHe BHYTPH KHUIAKOCTH.

®dopmyna 15 BBIYMCICHUS TABJICHNS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['mapaBnnyecknii npecc

1.23

3akoH Apxumena. @opmyna A ONPEAEICHNs BBITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KUJKOCTb WJIH T'a3:

Ycnopue maBaHus Tena. [lnaBanue CYJ0OB U BO3AYXOIJIABAHUC

1.24

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TeEpUoJ H  YacToTra KoJjebanuit. ®opmyrna,
CBSI3BIBAIOINAS YACTOTY U MEPHOJ] KOJIeOaHMiA:

bl
T

1.25

MareMaTHuecKuil U NPYXUHHBIM MasTHUKU. [IpeBpalienue sHepruu npu KosedaTeabHOM JBH-
KCHHUH
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3aryxaromue kojaebanus. BeiHy)aeHnble kosebanus. Pezonanc

1.27

MexaHu4deckrue BOJIHEL. HpOI[OJ'IBHBIC U IIOIICPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI M CKOPOCTb
pacrnpoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3Byk. ' poMKoOCTh 1 BbICOTA 3ByKa. OTpa)keHHe 3BYKOBOM BOJIHBI Ha IpaHuIle ABYX cpex. MHdpa-
3BYK M YJIBTPa3BYK

1.29

Ipaxmuueckue pabomul

W3mepenue cpeHeil MIOTHOCTH BELIECTBA; apXUMEIO0BOM CHJIbL; KECTKOCTU MPYKUHBL; KOA(]-
¢duIMeHTa TPEHUsl CKOJbKEHUs; pabOThl CUIIBI TPEHUS, CUJIbl YIPYTOCTH; CpelHEel CKOpOCTH
JBIDKEHUS OpyCKa 110 HAKJIOHHOH MJIOCKOCTH; YCKOPEHUs OpyCKa MpH IBMKEHHUU TI0 HAKIOHHOMH
IUIOCKOCTH; YacTOThI U NEpHo/a KoieOaHUN MaTeMaTHYecKoro MasgTHHKA; YacTOThl U Mepuo/ia
KoJIeOaHUH MPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIErO Ha pbluar; paboThl CHIIBI
YIPYTroCTH IpHU NOIBEME IPpy3a € IOMOILBIO HEITOABUKHOIO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH IIPU
nobEMeE Ipy3a ¢ MOMOUIbIO MOABUKHOIO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOH CHIIBI OT 00bEMa MOTrpyKEHHOM 4YacTu Tena M OT
IUIOTHOCTH JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MACChl TENa; CHJIbI TPEHUS
CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO JIaBJEHHS M OT POJa MOBEPXHOCTH; CHUJIbI YNPYTOCTH,
BO3HHKAIOIIEH B MPY)XHWHE, OT CTENEeHU AeOopMalliu MPYKUHBI; yCKOPEHHsI Opycka OT yria
HaKJIOHA HAIpaBIIAIOLIEeH; Meproaa (4acToThl) KOJIEOAHNH HUTSHOTO MasTHUKA OT JUIMHBI HUTH;
nepuoga KojeOaHUM TMPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBL
HCCJIEJIOBAaHME HE3aBUCUMOCTH IepHoja KoyeOaHWl HHUTSHOIO MasTHHKA OT MAacchl
rpy3a. IIpoBepka ycia0BHs paBHOBECHSI ppluara

1.30

Qusuueckue s61eHUsA 8 npupooe. TIPUMEPHI ABHKEHHS ¢ PA3IMYHBIMU CKOPOCTSMHU B KMBOH U
HEXMBOW TpUpOJE, ACHCTBHE CHIJIBI TPEHHs] B NPUPOJIE M TEXHUKE, MPUIMBBI U OTJIUBBHI,
nBrxkeHue miuaHeT CoTHEYHON CHUCTEMbI, pEaKTUBHOE JIBH)KEHUE )KUBBIX OPTaHU3MOB, phlYaru B
TeJIe 4YeJOBEKa, BIIMSHUE aTMOC(HEPHOro [aBJIEHUS Ha KMBOM OpraHu3M, IUIaBaHUE pPbIO,
BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHNUE, CEHCMUUYECKNE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoiicmea: CIUAOMETP, JAaTYUKHU TIOJIOKEHHS, PACCTOSIHUA U YCKOPEHH,
JTUHAMOMETp, MOALIMITHUKN, PAKETHI, pbluar, MOABM)KHBIN M HETIOABM)KHBIN OJIOKU, HAKJIOHHAs
IUIOCKOCTB, IPOCTHIE MEXaHU3MBI B OBITY, COOOIAIOIIMECS COCY/Ibl, YCTPOUCTBO BOJONPOBO/A,
THJIPaBIMYECKUN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTIOJIb30BAHHE YIBTPA3BYKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHN

2.1

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTpOEHMs Bemectsa. Monenu
TBEPJOTO, >KUIKOTO M ra3000pa3HOro COCTOsHUM BemiecTBa. Kpucramnuueckue u amopdHble
Tena

2.2

JBuxenue yactul BemiectBa. CBsi3b CKOPOCTHU JIBHKEHHSI YaCTHI] C TeMIlepaTypoil. BpoyHoBckoe
nBIKeHue, mudysus

2.3

CMaunBaHue 1 KalmUJIJISIPHBIC ABJICHUA

2.4

TemnoBoe paciiupCHUC U CXKATHUC
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2.5 | TerioBoe paBHOBECHE
2.6 | Buyrpennss sHeprus. Pabora u Temonepeiaya Kak ciocoObl U3MEHEHHs BHYTPEHHEH SHEpruu
2.7 | Buzsl Temonepenayn: TEIONPOBOAHOCTh, KOHBEKIIHS, H3TYYECHUE
Harpepanue u oxnaxaenue ten. KoanuecTBo TeMIoThl. Y esbHas TENI0EMKOCTD:
2.8 » )
Q=cmlt,—t;]
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MTPOLECCaX. Y PaBHEHUE TEIUIOBOrO OanaHca:
2.9
Q1 _Qg +...=0
210 Hcnapenue n koHaeHcanus. M3MeHeHre BHYTpEHHEN DHEPIUU B MPOLECCE UCIIAPEHUs U KOH-
' nencanuu. Kunenune sxunkoctu. Y aenbHas Temiora napooopasosanus: L = Q/m
2.11 | BnaxxHOoCTbh BO3/IyXa
[TnaBnenue u Kpuctaumsanus. MsMeHeHre BHYTpEHHEW SHEPruu Npu IUIaBJIEHUU U KpHUCTa-
JAU3alMU. Y IesibHas TeIUI0Ta [UIaBJICHUS:
2.12 0
A==
m
2.13 | BHyTpeHHsIsl SHEprHsl CrOpaHus TOIUIMBA. Y IelbHas TeIIOTa cropanus Tommea: g = Q/m
2.14 | Mpuammne! pabotsl TerioBbix aeurarencii. KI1J[ TerioBoro apuratess
Ilpakmuueckue pabomul
W3mepenue yaenbHOl TemI0EMKOCTH METAJUIMUECKOTO HUIMH]Ipa; KOJIUYECTBa TEIIOTHI, MOJTY-
215 YEeHHOI'0 BOJOM KOMHATHOM TeMmeparypbl (PUKCHPOBAHHON Macchl, B KOTOPYIO OIYIIEH
' HarpeThlil MWINHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArPETHIM LIUIMHAPOM, TOCIIE OIYCKAHUS
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTENBHON BIAKHOCTH BO3/1yXa; YAEIbHON TEIIOTHI
IaBlieHus Jbjaa. MccrienoBanue U3MEHEHHUs] TEMIIEpaTypbl BOJBI MPH PA3IMYHBIX YCIOBUSX;
SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAaHUU XOJIOJHON U TOpsiuei BOJIbI; Mpoliecca UCIapeHust
Qusuueckue a61eHUs 8 HNpupode: TOBEPXHOCTHOE HATSIKEHHWE MU KAWUIIPHBIE SBICHUS B
2.16 | mpupoje, KpucTalibl B Ipupoae, nuznydenue CoiHIa, 3aMep3aHie BoJOEMOB, MOPCKHUE OpHU3HI;
o0pa3oBaHHe pOChI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUIsApbl, IPUMEPHI UCIOIb30BaHUSA KPHUCTAJIOB, JKUIKOCTHBIN
2.17 | repMoMeTp, IATYUK TeMIeEpaTypbl, TEPMOC, CHCT€Ma OTOIUIEHHS JIOMOB, THIPOMETPHI,
TICUXPOMETP, NapoBasi TypOMHa, IBUraTellb BHYTPEHHETO CrOPaHUs
3 | 9JIEKTPOMAI'HUTHBIE SABJIEHU
3.1 | Dnexrpuzamms Tein. J{Ba Buaa 3JIEKTPUUYECKHX 3apsI0B
3.2 | B3aumoneiicTBue 3apsikeHHBIX Tel. 3akoH Kymona
3.3 | 3akoH coxpaHeHUs JTEKTPUIECKOTr0 3apsiaa
3.4 Onextpudeckoe nose. Hanpsk€HHOCTH 3neKkTpuyeckoro nois. [IpuHIun cynepno3uumn 3J1eKT-

pUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
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Hocurenn SJICKTPHUYCCKUX 3apsAd0B. HeﬁCTBHC QJICKTPHUYCCKOI'O ITOJIA Ha SJICKTPHUYCCKUEC 3apsaabI.

3.5

[TpOBOAHMKY M TUAJIEKTPUKH

[TocTosiHHBIN JIeKTpUYECKUi TOK. [lelicTBuA snekTprudeckoro Toka. Cuiia Toka. Hanpsbkenue.
3.6

=g/t ,U=A/q

DNEKTPUUECKOe COMPOTUBIICHHE. Y ACTBbHOE IEKTPUUECKOE COMPOTUBIICHHUE:
3.7

R =pl/S
3.8 | 3akon Oma st yaacTka saekrpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTUHEHUE POBOIHUKOB:

c TT—TT T- R—

I :I'}-. '[r _Ll _'[r"}-. R_R]. _R-}
3.9 | IlapamnensHoe coennHEeHNE IPOBOJHUKOB PABHOIO COIIPOTUBIICHHUS:

U=U,;:I=1+1I,;R=—.

ST -7 2

CMmenaHHble COeTMHEHMS] TPOBOTHUKOB
3.10 | Pabora u montHOCTH AnmekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoyns — Jlenmna:
3.11 2

O=I"-R-t
3.12 | OnbiT OpcTena. MarHuTHOE MOJIE MPSMOTO MPOBOJAHUKA ¢ TOKOM. JINHUY MarHUTHOW MHIYKITHH
3.13 | MarauTtHoe mose MoCTOSHHOrO MarHuTa. B3anmo1elicTBUE MOCTOSITHHBIX MAarHUTOB
3.14 | JleificTBHe MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
3.15 | Oneitel Dapanes. ABnenue anekrpoMarnuTHON uHAYKIUU. [IpaBuno Jlenmna

Ilpakxmuueckue pabomul

N3mepenne 3JIeKTPUUECKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO TOKA,;

paboTHI AIEKTPUIECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, BOSHHKAIOIIETO B MPOBOTHUKE (PE3UCTOPHI, TAMIIOUKA),

OT HalIPSAKCHUA HAa KOHIAX NPOBOJAHHKA; 3aBUCUMOCTH CONTPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA,
rmjiomanau €ro noncpeyYHoro CCYCHUA U yACIbHOTO COITPOTUBIICHHA.

HpOBCpKa npaBujia Ui JJICKTPUYCCKOr0 HAMNPSXKCHUA HPHU MOCICAOBATCIBHOM COCIWHCHHUU
MMPOBOAHUKOB; MHpaBujia IS CHJIbL 3JICKTPUYCCKOI'0 TOKa IIPpU MapaJuICIbHOM COCAWMHCHUU
MTPOBOJTHUKOB (PE3UCTOPHI U JTAMITOYKA)




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Duszuveckue A61eHUA 8 npupoae: SJICKTPHUYCCKUC SABJICHUSA B aTMOC(l)epe, OJICKTPHUYCCTBO JKUBBIX

3.17 | opraHu3MoB, MarHUTHOE NOJI€ 3eMIIH, Ipeid MOTIOCOB, POJIb MArHUTHOTO IOJIS JJIS KU3HU HA
3emJie, OJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. SNEKTPOCKOI, aMIIEpMETp, BOJBTMETpP, pEOCTaT, CUETYUK

318 IIEKTPUUECKON YHEPTHH, SIEKTPOOCBETUTEIBHBIE TPUOOPEI, HarpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(TpuMepBI), STEKTPHUUECKHE TPEJOXPAHNUTEIIH, JIEKTPOMATHUT, DJICKTPOIBUTaTENb IIOCTOSTHHOTO
TOKAa, TeHEPATOP MOCTOSIHHOTO TOKA

3.19 | DnexkrpomarauTHbIC BOJHBI. [1IKana 3JIeKTpOMarHUTHBIX BOJIH

3.20 | JlygeBast monenb cBeta. [IpsiMoTHHEIHOE paclIpOCTPAHCHHE CBETA

3.21 | 3akon orpaskeHus ceera. [lnockoe 3epkaio

3.22 | llpenomiienue cBeTa. 3aKOH MPETOMIICHHS] CBETa

3.23 | ducnepcus creTa

3.24 | Jlunza. Xox ay4eit B mun3e. POKyCHOE paccTostHue JUH3bl. OnTudeckas cuia JuH3el: D = 1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTHIecKue mpruOOpPhI
Ipakxmuueckue pabomul
W3mepeHne onTHYeCKOW CHIIbI coOMparoleil JIMH3bL;, (POKYCHOIO pPACCTOSIHUS COOMparolieit
JTUH3HI (TI0 CBOWMCTBY pPaBEHCTBA Pa3MEPOB MpeaIMeTa U H300paXeHUsI, KOTAa MpeIMeT pacroio-

3.26 | >xeH B IBOMHOM (hoKyce), MoKa3aTeNs MPEIOMIICHHSI CTEKIIA.
UccnenoBanue cBOWCTBA M300paKEHUsI, TOJYYEHHOTO C TOMOIIBIO COOUPAIOIIEH JHUH3HI;
U3MEHEeHHs (DOKYCHOTO PACCTOSIHHS BYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa TPEIOMIICHHS
CBETOBOIO Jy4a OT yIJIa NaJIeHUs] Ha TPAaHMIIE «BO3JYX — CTEKIIO»

3.97 Qusuueckue sagnenus 6 npupode: 3atMenunst Conxna u JIyHsl, [BETa TN, ONTUYECKUE SBJICHUS B
atMmocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea. 04KH, NEPUCKOII, (HOTOAINTAPAT, ONTUYECKHE CBETOBOIbI

4 | KBAHTOBBIE SAIBJIEHU

4.1 | PaguoaktuBHOCTH. Asb(ha-, 6eTa-, raMMma-u3inydeHus. Peakuuu ansga-u 6era-pacnana

4.2 | OnsiTel Pesepdopna mo paccessauto anbba-uactuil. [lmanerapaas Moens atoma

4.3 | CocrtaB atomHoOrO sigpa. M30TOIEI

4.4 | Ilepuon nmonypacnajia aTOMHBIX sJiep

4.5 | SnepHble peakiuu. 3aKOHBI COXPaHEHHS 3aPSIIOBOTO U MACCOBOTO YHCEIT
Qusuueckue A6IeHUs 8 Npupooe: €CTECTBEHHBIM PaJUOAKTUBHBIA (OH, KOCMHYECKHE Iy4H,

4.6 | paaMOaKTUBHOE M3JTyY€HHUE NMPHUPOJIHBIX MUHEPAJIOB, IEHCTBHE PAJMOAKTUBHBIX M3Iy4eHUN Ha
OpraHu3M YeJOBeKa

4.7 Texnuueckue ycmpoucmea: CIEKTPOCKON, WHIUBHUIYaJdbHBIN J03UMETp, Kamepa Buibcona,

AACpHAd SOHCPreTUuKa
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