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|. IEJIEBBIE OPUEHTPUPbLI BOCIITMTAHUSA

Pabouas mporpamma o yue6HOMy npeameTy «Pu3nka» Ha ypoBEHb OCHOBHOTO 0011ero o0pazoBaHus
COCTaBJICHA C Y4eTOM paboyeil mporpamMmbl BOCIHTAHHS. BOCIUTATENbHBIA MOTEHIMAT JTaHHOTO Y4eOHOTO
npenMera OOECHEUMBACT pealld3aliio OJaronpUsTHBIX YCIOBUW JUIS Pa3BUTHUA COIMAIBHO 3HAYMMBIX
OTHOIICHUN 00YUaIONUXCS U IPEKIEC BCETO IEHHOCTHBIX OPHEHTUPOB (IIEJIEBBIX PUOPUTETOB):

- K TpYAy Kak OCHOBHOMY CIOCOOY JOCTM)KEHHUS >KU3HEHHOTO 0JIaronoyydus 4yeiaoBeKa, 3aJI0Ty
€ro yCIEeUIHOTO Mpo(ecCHOHATBHOTO CaMOOTIPEACTICHHS 1 OLIYIIEHUS! YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

- Kk cBoeMy OTedecTBy, CBOCH MaJioi U 0oJbIIoi PonnHe Kak MecTy, B KOTOPOM YE€JIOBEK BBIPOC H
MO3HAN MEePBBIC PAJIOCTH U HEYJA4M, KOTOpas 3aBelaHa eMy IMpeAKaMu U KOTOPYIO HY>KHO oOeperarsb;

- K IpUpoJie KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE CaMOro €€ CYIIeCTBOBAHUS, HYKIAtoIecs
B 3allIMTE U MOCTOSTHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKaA;

- K 3HAHMSIM KaK HHTEIUIEKTyaJbHOMY pecypcy, oOecreuuBaronieMy Oyayliee 4elloBeKa, Kak
pe3yabTaTy KPOIOTIUBOTO, HO YBIEKATEIBLHOTO Yy4eOHOTO TPy/Ia;

- K IpUpOJie KaK UCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE CaMOr0 €€ CYLIECTBOBAHMS, HYKIAIOIIEHCs
B 3aIlIMTE U MOCTOSTHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKA;

- K OBIQJICHUIO HAYYHBIMH METOJAMHU PELICHUS PA3JIUYHBIX TEOPETUUYECKUX M MPAKTUYECKUX
3ajady;

- K IPAKTUYECKOMY MPUMEHEHHUIO HAyYHBIX 3HAHUIN (U3UKH B KU3HU.

Il. COAEP’KAHUE OBYUEHU S

7 KJACC
Pa3nes 1. ®usuka u e€ poJib B NO3HAHUHN OKPY:KAKOIIEro MUpa

®usznka — Hayka o mnpupoze. SBieHus npuponbl. Du3MUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaunHbl. M3mepenue pusndeckux BenuurnH. Pu3ndeckue npuoopsl.
ITorpemnocTs M3MepeHU Mex1yHapogHas CUCTEMA €MHUL.

Kak ¢usmka u apyrue ectecTBeHHbIE HAyKH M3y4aroT mpuponay. EcTecTBeHHO-Hay4HbIM MeTos
MO3HAHUS: HaAOI0JeHNE, MMOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIIBM)KEHUE TUIOTE3, AKCHEPUMEHT IO
NPOBEpKE TUIOTE3, OOBsCHEHHE HaOmogaeMoro siieHus. OmnucaHue (U3NYECKUX SBICHUH C
ITOMOIIBIO MOJIETIEN.

Llemoncmpayuu

MexaHnueckue, TeII0BbIe, IEKTPUYECKHE, MArHUTHBIE, CBETOBBIE SIBICHHUS.

dusnueckue MpuOOPHI U MPOoLEeypa MPSIMBIX H3MEPEHUH aHATOTOBBIM U LU POBEIMIPUOOPOM.
Jlabopamopuvie pabomul u onvimsl

Omnpenenenue LeHbl AeICHUS Kbl U3MEPUTEIBHOTO IpUO0pa.

N3mepenue paccTossHAN.

W3mepenue 00bEMa )KUIKOCTH U TBEPJIOTO TeNa.

OrnpeneneHne pa3MepoB MaJbIX Tell.

N3mepenue TemnepaTypsl IpU IOMOIIH KUAKOCTHOTO TEPMOMETPA U AATUMKATEMIIEPATYPHI.

[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIIOTE3BI: JAIbHOCTH MOJETA MIAPHUKA,ITYIIEHHOTO
TOPU30HTANIBHO, TeM 0OJIbIlIe, YeM OOJIbIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBeIEHUS O CTPOEHUH BelleCTBA

CrpoeHune BelecTBa: aTOMbl U MOJIEKYIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBm>xeHHe yacTull BelecTBa. CBA3b CKOPOCTH JIBUYKEHUS YacTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe
nBuxkeHue, nud¢ysus. BzanMmoaelicTeue yacTull BellecTBa: NPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH M TBEPIBIX (KPUCTAIITNUECKUX)
Ten. B3auMocBsA3b MeXAy CBOWCTBaMH BEIIECTB B pa3HbIX arperatHbIX COCTOSIHMSIX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu



Hab6mronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysumn.

HabGmionenue  gBieHui,  OOBSICHSIOIIUXCS MPUTSKEHUEM WU OTTAJIKMBAHHEM
YacTHUL BELIECTBA.

Jlabopamopmvie pabomoul u onvimol

OmneHka AuaMeTpa aToMa METOJIOM PSAI0B (¢ Hcmonb30BaHueM (otorpaduii). OmbITH 110

HaOJII0JICHUIO TEIUIOBOTO PaCIIUPEHUS ra30B.

OnbIThI 110 0OHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOIO IPUTSYKEHUSI.

Paznen 3. /IBu:KkeHHe M B3aUMO/IeiicTBHE TeJl

Mexannueckoe ABM)KeHUE. PaBHOMEpHOE U HepaBHOMepHoe aBmxkeHHe. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTu u BpeMeHU IBUKECHHUSL.

SIBnenne uHepuuu. 3aKOH MHEpLMM. B3aumoneilcTBue Ten Kak NpUYMHA U3MEHEHHS CKOPOCTH
JIBWKEHUs Tel. Macca kak mepa umHepTHOCTH Tena. [lmoTHocts BemecTtBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BELIECTBA.

Cuila Kak xapakTepucTUKa B3aumojencTBus teil. Cuna ynpyrocta u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpa. fIBjieHHE TATOTEHUs U cuia TsokecTH. Cuila TSHKECTH Ha JPYTrHx
maHerax. Bec Tena. HeBecomocTs. CliokeHue CHJI, HaNpaBiICHHBIX IO OJHOM MPSMOM.
PaBnogeiictByromas cuit. Cumna TpeHus. TpeHue ckoyibKeHUsl U TpeHue Mokos. TpeHue B npupoae u
TEXHUKE.

Jlemoncmpayuu

Habmronenne Mmexanuyeckoro IBUKeHUs Tena. Mzmepenue

CKOpPOCTH IpsiMOJIMHEITHOTO ABM>KeHus. Habmonenue

SIBJICHUS] UHEPIIUH.

Habnronenne naMeHeHHst CKOPOCTH ITPpH B3auMo/ieiicTBuu Tei.CpaBHeHHE

Macc 0 B3aUMOJIEHCTBUIO TEIL.

CrnosxeHue cuj, HallpaBJIEHHBIX 110 OJJHOW MPSAMOM.

Jlabopamopmwvie pabomol u onvimel

Onpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B KUIAKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM LIapuKa 110 HaKJIOHHOMIIIIOCKOCTH.

Onpenenenne MIOTHOCTH TBEPAOIO TeNA.

OnbpIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTh pacTsKeHUus (Aegopmaiiiu) npy>KUHbIOT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca TeJlau XapakTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienune TBEPABIX TeJl, )KMIAKOCTEN 1 ra3oB

Hasnenne. CriocoObl yMEHBIIEHUS W yBENUYEHHUs JIaBiieHUs. JlaBneHue raza. 3aBHCHMOCTh
JaBJeHUs raza oT oObéma, Temmeparypsl. [lepenada naBneHust TBEPABIMH TENaMHU, KUAKOCTIMHU U
razamu. 3akoH Ilackans. [ITneBMaTnyeckre MaluHbl. 3aBUCUMOCTD JIaBJIEHUS JKUAKOCTH OT TIYOUHBI.
IMuapocratudeckuii mapagokc. CooOmiaronuecs cocynbl. [ napaBindecKkne MeXaHu3MBbl.

Atmocdepa 3emnnm U atmocdepHoe HaBieHHe. [IpuyMHBI CylIecTBOBaHUS BO3IYLIHON
o6onoukn 3emnu. Omneir  Toppuuemmu. W3mepenue atmMochepHOro MaBICHHS. 3aBHCHMOCTH
aTMOC(EpHOTro JaBJIEHHUsI OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl st u3MepeHus: aTMoc(hepHOro
JTaBJICHHUS.

JleiicTBHE XKUAKOCTU M raza Ha MOTIPYKEHHOE B HUX TeNo. BrlTankuparomas(apxumMen0Ba) CUia.
3akon Apxumena. [InaBanue ten. BozayxomnaBanue.

Llemoncmpayuu

3aBUCUMOCTb JIaBJIEHUS raza OT TEMIIEPaTyphl.

Ilepenaya naBieHUs! )KUIKOCTHIO U Fa30M.

Coobmarommecs COCy/Ibl.

I'mppaBnuueckuit npecc.

[IposiBneHue nericTBus aTMOC(EPHOTO TABICHHS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tella UTNIOTHOCTH



KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

Ycnosue  maBaHWs  Tel:  IUIABAaHUE — WMIM  NOTPY)KEHUWE  Tel B 3aBUCHUMOCTHOT
COOTHOUIEHUS IIJIOTHOCTEHN Teja U )KUIKOCTH.

Jlabopamopmvie pabomoul u onvimol

HccnenoBanne 3aBUCUMOCTM Beca Tela B BOJAE OT 00bEMa MOIrpYXEHHOH B )KUJIKOCTh
YacTH Telna.

OmnpeneneHre BBITAIKUBAIOLIEH CHUJIBL, JEMCTBYIOLIEH Ha TEJO, IMOrPYKEHHOEB KUIKOCTD.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B KUAKOCTH,
OT Maccsl Teja.

OneITbI, NEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIOUICH CHIIBI, NEUCTBYIOLIEW Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHKUIKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOOKA W OINpeAeieHue e
IrPY30IO0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHEPTHUs

Mexanunueckasi pabora. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBmio paBHOBecHs phluara.
[IpumeHeHue npaBuiIa paBHOBECHs pblyara K OJoKy. «3oisioToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunerndeckas u noreHuuaibHas dHeprus. [Ipespanienue o1HOro Buia
MEXAaHUYECKOW SHEPIUU B IPYTOi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

Jlemoncmpayuu

IIpumephl IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol

Onpenenenne pabOTBl  CHJIBI  TPEHUS  HPU  PAaBHOMEPHOM IOBWOKCHMM — Tela
110 TOPU30HTAIBHON ITOBEPXHOCTH.

HccnenoBanue yciaoBUi paBHOBECHS pblyara.

N3mepenne K1/ HaKIOHHOM TUIOCKOCTH.

N3yuyeHune 3aK0HA COXpaHEHUs] MEXaHUYECKON SHEPTUU.

8 KJIACC
Pa3nen 6. TensioBble siB1eHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUHM CTPOCHHS BelmlecTBa. Macca u
pa3Mepsl  aTOMOB U MOJEKyld.  OmnbITel,  NOATBEPKAAIOIIME  OCHOBHBIE  TOJOXKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPAOro, XHIKOTO W Ta3000pa3HOrO COCTOSIHMM BemlecTBa. Kpucraminueckue u
amopdubie Tena. OOBICHEHHE CBOWCTB Ta3oB, KUAKOCTEH M TBEPIBIX TEN HA OCHOBE IMOJOKECHHM
MOJIEKYJIIPHO-KMHETUYECKOU Teopun. CMaunBaHUEN KaNWLISIpHBIC sIBJICHUs. TemioBoe paciimpeHue u
CKaTHe.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHHUS 4YacTwll. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHUs] BHYTPEHHEH HYHEPTUU: TEIUIoNepeaada u CoBepiieHne padoTsl. Buas
TEIJIONepeIayu: TEMIONPOBOAHOCTh, KOHBEKLIUS, U3ITyUCHHE.

KonmnyecTBo TemmoTel. YjaenbHas TEIIOEMKOCTh BEIIECTBA. Te€IIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [lmaBneHWe u OTBepAECBaHHE KPUCTAJUTHUECKUX
BEIIIECTB. Y AeNbHas Teriora IuiaBieHus. [lapooOpazoBanne nm xoHaeHcanus. Mcnapenne. Kunenwue.
VYaenbHas Temiora mnapooOpa3oBaHUS. 3aBHCHUMOCTh TEeMIEpaTyphl KHUIEHHS OT aTMOC(EpHOTO
JTABJICHUSI.

BnaxnocTts Bo3nyxa.

OHeprus TOIUIMBA. Y IebHAs TEIIOTA CTOPaHUSI.

[Tpuanmme! padoTsl TeroBbix asurareneit KI1/[ remmoBoro asurarens. TemioBbie IBUTATENN U
3alIUTa OKPYKAIOLIEH CPEeIbl.

3aKOH COXpaHEHUs U MPEBPAICHUSI SHEPTUHU B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu



Hab6mronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysumn.

HalGmronenue siBieHuii cMaunBaHus M KaWJUISIPHBIX siBiieHuid. Ha0monenne

TEIJIOBOTO PACHIUPEHUS TEl.

W3menenne  nmaBneHuss  raza Npd  HM3MEHEHUU o0béMa M HarpeBaHUU Win
OXJIAXKCHUU.

[IpaBuia usmepenus remnepaTypbl. Busisi

TEeIJIoNepe1ayu.

OxuaxkieHre Mpu COBEPILIEHUU pabOTHI.

HarpeBanue npu coBepiieHr padoThl BHEITHUMU criiaMu.CpaBHEHUE

TEII0EMKOCTEH pa3TUYHbIX BEIIECTB.

HaGmonenue kuneHus.

Habutoienue nocTosHCcTBa TEMIIEpaTyphl IPHU TIaBJICHUH.

Moaenu TENnIoOBbIX IBUTATEIICH.

Jlabopamopmwvie pabomovl u onvimol

OnbITHI 0 OOHAPYKCHHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHUS. OTBITHI TIO

BBIPAIIMBAHHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM UJTU caxapa.

OnbIThl IO HAOIIOJEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH U TBEPIBIX
TeJL

Omnpenenenue gaBiaeHUs BO3yXa B OAJJIOHE HITIPHIIA.

OnbITHI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro oonéma u
HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka  rumoTe3pl  JMHEHHOW  3aBHCHMOCTH JUIMHBI ~ CTONOWKA  KHJIKOCTHB
TEPMOMETPUUECKOM TPYOKE OT TeMIIepaTyphl.

Habmroienne n3MeHeHus: BHyTpEeHHEH dHEpruM Tejia B pe3yabTaTe Terionepeaadyn padoThl
BHEIIIHUX CHII.

HccnenoBanue sBICHUS TEJIOOOMEHA TMPHU CMEIIMBAHUU XOJOIHOW U TOPSYECHBOIBI.

OrmpezienieHne KOJIMYECTBA TEIJIOTHI, MOJTY4YEHHOTO BOJIOMN npu  TEMJI000MEHeC
HarpeThiM METAJUTMYECKUM LIUJIUHPOM.

Ormpenenenue yneapHON TeITOEMKOCTH BeniecTBa.MicenenoBanue nporecca ucnapeHus.

OrnpezeneHre OTHOCUTEIBHOM BIIaXKHOCTH Bo3ayxa.OnpeieieHue y1eIbHON TeIIOThI IIaBIeHUS

h11:91 7
Pa3nen 7. JnekTpuyecKue U MATHUTHBIE SIBJIEHUSA

Onektpuzaiusi Tena. JlBa poja AIEKTPUYECKUX 3apsa/oB. B3amMopeiicTBue 3apspKEHHBIX Tell
3akon KynoHa (3aBUCMMOCTH CHIJIBI B3aUMOJICHCTBHUS 3apsOKEHHBIX TElT OT BEJIMYUHBI 3apsAlOB U
pacCTOsTHUS MEXy TEIaMu).

Onektpuueckoe mnozie. Hanpsok€HHocTh anekTpudeckoro moss. llpuHmun cyneprno3unumn
AIIEKTPUYECKHUX MOoJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenun snektpuuecknx 3apsiaoB. DJIEMEHTApHBIA 3JeKTpuyeckuil 3apsa. CTpoeHue aroma.
IIpOoBOTHUKY M AMDJIEKTPUKHU. 3aKOH COXPAHEHHUS dJEKTPUYECKOIO 3apsiaa.

DNEeKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKA. MICTOUHMKU TOCTOSIHHOTO
ToKa. JIEMCTBUS DIIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B
JKUJKOCTSX U Ta3ax.

Onektprueckas nens. Cuiia Toka. DnekTprudeckoe HanpspkeHue. COnpOTUBIEHNE MPOBOJHUKA.
VnenbHoe compoTuBieHUE BemiecTBa. 3akoH Oma s ydactka unenu. IlocnenoBatenbHoe u
napajuieIbHOE COSUHEHNE TTPOBOTHUKOB.

PabGora u MomHOCTH 3neKTpuyeckoro Toka. 3akoH [[xoyns—JleHna. DiexTpuueckue e u
NOTPeOUTENH IEKTPUUECKOl sHepruu B 6bITy. KopoTkoe 3aMbikaHue.

[TocTostHHble MarHuThl. B3aumonelicTBHEe TMOCTOSIHHBIX ~MarHUTOB. MarHutHoe MoJe.
MarauTtHoe moJjie 3eMJIM M ero 3HadYeHue s Ku3Hu Ha 3emute. OmbIT Dpcrena.



MarHuTHOE TMOJ€ SJIEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTpOMarHuToB B TexHUKe. JleiicTBre
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTATENIb TOCTOSHHOTO ToKa.  Mcmonb3oBanue
JJEKTPOJBUraTeaei B TEXHMYECKMX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Onpitel  ®apanes.  SIBneHue  sneKTpoMarHUTHOM — uHayKuuu.  IlpaBuno  Jlenua.
OnekrporeHepatop. CrnocoObl MOMYYEHHS]  AJIEKTPUYECKOM SHEPTUU. DIEKTPOCTAHIMU  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu

DnekTpu3aus Tell.

JIBa poa 37EKTPUYECKUX 3apSA0B U B3aUMOICHCTBHUE 3apsKEHHBIX TeJl. Y CTPOMCTBO U ACHCTBUE

AJEKTPOCKOIIA.

DneKkTpocTaTu4ecKass MHAYKIIHS.

3aKOH COXpaHEHUs JIEKTPUUECKHUX 3apsI0B.

[IpoBOIHMKY U AUAIIEKTPUKHU.

MopenupoBaHue CHIIOBBIX JTUHUH 3JIEKTpUUYECcKOro noist. Ucrounuku

MIOCTOSIHHOT'O TOKa.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DIEeKTPUUYECKUI TOK B KUJKOCTH.

I"a30BbIit pa3ps.

N3mepenue cuibl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpuIecKoro HanpspKeHus BoJabTMeTpom. Peocrar u

Mara3uH CONPOTUBJICHUH.

B3anmopeiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH pa3IeieHus MOI0COB MaruuTa. MoienpoBanme

MAarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarnuTHoO€ 1oJjie TOKa. DIEeKTPOMarHurT.

JleficTBE€ MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnegoBanue gaBieHUs 3I€KTPOMArHUTHOW UHAYKIMU. OnbiTel Papanes.

3aBHUCHMOCTD HAIIPABJICHUS MHAYKIIMOHHOT'O TOKA OT YCJIOBHI €r0 BOSHUKHOBEHUS.

DIEKTPOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomul u onvimsl

OnbIThI 110 HAOIOIEHUTO SNIEKTPU3AIIMHU TeNl MHIYKIUEH U TIpu collpukocHoBeHuu.MccnenoBanue

JENUCTBUS DTIEKTPUUYECKOTO TIOJISI Ha IPOBOAHUKHU U ANAIIEKTpUKkU. COOpKa M mpoBepka padoThI

AIEKTPUYECKOM 1€ MOCTOSSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryiupoBaHue HapsiKEHUSI.

HUccnenosanue 3aBUCHMOCTH CHJTBI TOKa, UIYIIETO qepes pesucrop,
OT COIIPOTHBJICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
OHBITBI, JACMOHCTpHUpYIOIUE 3aBUCUMOCTH QJICKTPHUICCKOI0 COITPOTHUBJICHUA

MPOBOJIHUKA OT €ro JJIUHBI, IUIONa/I1 MONEPEYHOr0 CEYEHHUsl U MaTepuana.
[TpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUN MPU MOCIEIOBATEIIHbHOM COEIUHEHUUIBYX
PE3UCTOPOB.
[TpoBepka mpaBwiIa 11t CUITBI TOKA TIPH MApaICTLHOM COSIMHEHUH PE3UCTOpoB.OnpenencHne
PpabOoThI AIEKTPUIECKOTO TOKA, HAYILErO YepPe3 PE3UCTOP.
Onpenenenre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BbIJIENsAeMOM Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CUJIBI TOKA, UAYLIErO YEpe3 JIaMIIOUKY, OT HaNpsKEHUs Ha HEll.
Omnpenenenne KII/[ HarpeBarensi.
HccnenoBanne MariuTHOrO B3aMMOJICHCTBHS ITOCTOSTHHBIX MAarHUTOB.
I/I3yqu1/1e MAardivuTHOTI' O ITOJIA ITOCTOAHHBIX MArHUTOB HpI/I nux O6’BG)II/IHGHI/II/I HpaSJIeJ'IeHI/II/I.
HccnenoBanue nelcTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OmbITEL,  JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTD CHJIBI  B3aUMMOJICHCTBUA KaTYIIIKKUC
TOKOM W MarHuTa OT CUJIbI TOKA Y HAINPaBJICHUS TOKA B KaTYIIIKE.



W3ydenue neiicTBUsI MArHUTHOT'O MOJISI HA IPOBOJIHUK C TOKOM.

KoncTpynpoBanue u usydenue paboThl JEKTPOIBUTATEIIS.

Nsamepenne KII/] anexTpoaBUraTeIbHOM YCTAaHOBKH.

OMBITHI 110 UCCIICIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIIMH: UCCIICI0BAaHUEU3MEHEHUM
3HAYEHUS U HANPABJIEHUS! HHAYKIIMOHHOTO TOKA.

9 KJIACC
Paszgen 8. Mexanudeckue iBJIeHUSA

Mexanuueckoe jBukeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro  JBWXEHMS. PaBHOMEpHOe  mpsMoOJMHEWHOe  JBHXKeHHe. HepaBHomepHOE
npsIMOJIMHENHOE ABM>KeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUIKEHHH.

Yckopenue. PaBHoyckopeHHOe MpsAMoIMHEHOe nBrkeHne. CBoOOAHOE MaJieHue.

Onbrtel [Nanunes.

PaBHoMepHOe nBukKeHHE MO OKpyxkHocTd. [lepmon u dacrora oOpaiieHus.
JIuHeiHas u yrinoBas CKOpOCTH. LIeHTpOCTpeMUTEIIBHOE YCKOPEHUE.

[Tepsniii 3akon HproTona. Bropoit 3akon Herorona. Tpertuit 3akoH HeroToHa.
[IpuHIMII CyIIeprIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUSl CKOJIbXEHUS, CUJIa TPEHHUS IOKOf,
JIpyTue BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTrO majeHus. JBIkeHue
ianet Bokpyr Comnnua. [lepBas kocmuueckast ckopoctb. HeBecOMOCTb U meperpysKu.

PaBHOBecue matepuanbHON TOYKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecwe TBEpAOro Teia ¢
3aKpEIUIEHHON OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynsc Tema. W3meHenue wummynbca. Mmnynbc cuiibl. 3aKOH COXpPAaHEHUsS] HMMITYJIbCA.
PeaktuBHOE IBHKEHUE.

Mexanuueckas paboTa 1 MOIIHOCTh. PaboTa cun TspkecTH, ynpyroctu, TpeHus. CBs3b SJHEPTUU U
pabotel. IloTeHumanbHass 3HEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHiuanbHas
sHeprust cxatol npyxkuHbl. Kunermueckas sHeprusi. Teopema O KMHETMYECKON SHEPIHH. 3aKOH
COXPAHEHHsI MEXaHUYECKOW dHEPIUH.

Llemoncmpayuu

HabintoieHne MexaHn4ecKoro JABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHMe NyTel U TPAEKTOPUHM JBUKEHHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIbHOPA3HbIX TEJ
OTCYETA.

N3mepenne CKopoCcTH U yCKOPEHUS IPAMOIUHENHOT0 ABIKeHUs. MccnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHUS.

HaGntonenue qBu>XeHUs Teja Mo OKPYKHOCTH.

Habmonenue MEXaHNYECKHUX ABJICHUM,  MPOUCXOIAIINX B CHCTeME  OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBIKEHUU OTHOCHUTEIHHO KaOWHeTa(U3HKH.

3aBUCHUMOCTh YCKOPEHHMsI TeJla OT MacChl Tesla U IeHCTBYoIIel Ha Hero cuiibl. Ha0nonenue

paBEHCTBA CUJI NP B3aUMOAECHCTBUH TEN.

N3meneHne Beca Tena Npu YCKOPEHHOM JIBUKEHUH.

[lepenaua ummnynbca npy B3auMOACHCTBUU TE.

[IpeoOpa3oBanHus FHEPTUH ITPH B3aUMOJCHCTBUH TEl.

CoxpaHeHue UMITyJbca [PU HEYNIPYTOM B3aUMOJIEUCTBUH.

CoxpaHeHne uMIyJsbca pu abCoI0THO yIpyroMm B3auMoencteuu. Habmonenue

PEaKTUBHOTO JIBUKEHHUSI.

CoxpaHeHne MEXaHUYEeCKOM SHEPTUU MPU CBOOOTHOM MaJICHHUH.

CoxpaHeHne  MeXaHHYECKOU DHEPruM  OpU  JABWKEHUM  Tella 1O0JA JIEMCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomol u onvimol

KoHcTpynpoBanue Tpakrta /Uil pa3roHa M JajJbHEHUIIEro PaBHOMEPHOIO JBHKECHHUs IIApUKa WU
TEJICXKKU.

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUs Opycka WM JIBWXKEHHUS IIApUKAINo HAKJIOHHOMN

7



MJIOCKOCTH.

Onpenenenne ycKOpeHUs Tejla Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYyTH OT BpPEMEHU IIPU PABHOYCKOPEHHOM JIBKEHUHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: eciu MpU PaBHOYCKOPEHHOM JBMKEHHHM O€3 HAa4albHOM CKOPOCTH MyTH
OTHOCSTCS KaK psii HEUETHBIX YHCEIl, TO COOTBETCTBYIOLINE IPOMEKYTKUBPEMEHHU OJITUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJBXKEHHSI OT CHJIBI HOPMAaJbHOT'OJIaBIICHUS.

Onpenenenre k03P PUIHECHTA TPEHUS CKOJBKCHHSI.

Onpenenenue XECTKOCTU MPY>KUHBI.

Onpenenenue paboOTBl  CHIBI  TPEHHS  TPU  PaBHOMEPHOM JIBUKEHUM  Tela
10 TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTrOCTH HPU MOABEME Ipy3a C HUCHOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUSI SHEPTUU.
Pasznena 9. Mexannueckue KoJ1e0aHUsA M BOJTHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEpUCTUKU KoyieOaHWI: IepuoJ, dYacToTa,
amIuiTyaa. MaremaTHueckuii M Ipy>KMHHBIN MasTHUKU. [IpeBpaliieHue sHepruy Ipu KojedaTeabHOM
JIBYOKCHUH.

3aryxaromue KoneOaHus. BeiHyxaeHHble KoneOaHus. Pe3zonHanc. MexaHHuYecKHe BOJHBL
CaolicTBa MexaHn4yeckux BoJIH. [IpofosibHble M momnepedyHble BOJHBL J[JIMHA BOJIHBI U CKOPOCTb €€
pacmpocTtpaHeHus. MexaHn4ecKHre BOJIHbBI B TBEPOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. 'poMKOCTB 3ByKa U BeicoTa TOHA. OTpaxkeHue 3ByKa. MH(pa3ByK U yabTpas3ByK.
Jlemoncmpayuu

Habmronenune koneGanmii Tl o1 ACHCTBUEM CHIIBI TSDKECTH M CHITBI yripyroctu. Habmonenue

KoJeOaHui Tpy3a Ha HUTH U HA MIPYXKHUHE.

Habnronenune BBIHYX/IEHHBIX KoJieOaHMid U pe3oHaHca. PacripocTpanenue

MIPOOJIbHBIX U MONEPEYHBIX BOJH (Ha Mojienu ). HabmoaeHne 3aBUCUMOCTH BBICOTHI

3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pE30HAHC.
Jlabopamopuvie pabomul u onvimsl

Omnpenenenne 4acTOTHI U epHOAA KosleOaHUi MaTeMaTHYeckoro MasTHuka. OnpezaeneHue

4acTOTHI U Iiepro/ia KojeOaHui NpyKUHHOTO MasiTHHUKA VccnenoBanue 3aBUCMMOCTH NepHoOJa

KoJle0aHUH MOJIBEIIEHHOIO0 K HUTH Tpy3a
OT JUIMHBI HUTH.

Hccnenosanue 3aBHCHUMOCTH nepuosna  KojebaHUM IPY>KUHHOTO MasITHUKA
OT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHUOIa KOJIEOAHUH Tpy3a, MOJBEIIEHHOIO K HHUTH,0T MacChl
rpysa.

OneITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD nepuosia KoJjeOaHMit IIPY>KHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepenue ycKopeHHs CBOOOIHOTO MaieHusl.
Paznen 10. DiekTpoMarHuTHOE NOJI€ U 3JIEKTPOMATHUTHBIE BOJTHBI

DNEeKTpOMarHuTHOE ToJIe. DJEKTpOMarHUTHBIE BOJIHBI. CaoiicTBa

QJICKTPOMArHUTHBIX BOJIH. Illkama OJICKTPOMATrHUTHBIX BOJIH. Hcnons3oBaHue

AJNIEKTPOMATHUTHBIX BOJH JIJISl COTOBOM CBSI3H.

DJIeKTpoOMarHuTHas npupoja ceera. CKkopocTs cBeTa. BoIHOBBIE CBOICTBA CBETA.
Jlemoncmpayuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOICTBA CBETA.
Jlabopamopmwvie pabomul u onvimol

N3ydeHne CBOMCTB IEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TeJe(oHa.
Pa3nen 11. CBeToBble IBJ1€HUA

JIyueBas monensb cBeta. Mcrounuku cera. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA. 3aTMEHUS
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Counnna u JIynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3aKkoH OTpakeHUs CBETA.

IIpenomiienne cBeta. 3akoH nIpenomiieHUs cBera. llonHoe BHYTpEHHEE OTpa)KEHHE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B nuH3e. Ontudeckas cucreMa ¢oroarmapara, MEKPOCKONA M TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. biM30pyKkoCTh U JaIbBHO30PKOCTb.

Paznoxenne Oenoro cera B crnekrp. OmbiTel HpioToHa. CliojkeHHE CHEKTPalIbHBIX IBETOB.
Hucnepcus cBera.

Llemoncmpayuu

[IpsiMonuHENHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydenune n3zo0pakeHUH B IIJIOCKOM, BOTHYTOM U BBIYKJIOM 3epkanax.lIpenomienue cBera.

OrnTuyeckuii CBETOBO/I.

Xox mydei B coOuparonieit Jina3e. Xo/1

JIly4el B paCCEUBAIOLLEH JIUH3E.

[Tonyuenue n300pakeHU C MTOMOIIBIO JTHH3.

[Ipunuun aeiictus oToarnmnapara, MUKpOCKoIa U Tejeckona.Mopens

ryiasa.

Pa3noxxenue 0enoro cBeTa B CEKTP.

[Tonyuenue Genoro cBeTa MPH CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yIJ1a OTPa)KEHUs CBETOBOIO Jiyya OT yriia najeHus.M3yuenue

XapaKTePUCTHK MU300pakeHUs TpeIMETa B TUIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHHS] CBETOBOTO JIyda OT YIJIa [aJICHUsIHA TPaHuLEe
«BO31YX—CTEKJIO».

[Tonydenue n3o00pakeHU C TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI coOMparomiei JTuH3bL. ONbBITH 10

Pa3ioKeHuIo OeJI0ro CBeTa B CIIEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPHI.
Pa3znen 12. KBanToBrble ABJIeHUS

Omneitel Pesepdopna u mimaHerapHas Monenb aroma. Mogens atoma bopa.

Hcnyckanue u norioleHne ceeta aroMoM. KBaHTel. JIMHeHyaTbIe CIIEKTPHI.

PannoaktuBHOCTH. Anba-, 6eTa- 1 ramma-u3inydenus. CTpoeHue atToMHOro siapa. HykionHas
Mozenab aToOMHOro sapa. M3oromsl. PagnoaktuBHble npeBpamieHus. [lepuon momypacnana aTOMHBIX
anep.

SnepHple peaknuu. 3aKOHBI COXPAHEHMs 3apsJ0OBOIO W MAacCOBOIO YMCEN. DHEPIUs CBS3U
aToMHbIX anep. CBs3p Macchl U 3Hepruu. Peakuuu cuHTe3a W JeneHus saep. VICTOUHMKM 3Hepruu
ConHua u 3B€371.

AnepHas sHepreTuka. JIeMCTBUS paJuOAKTUBHBIX U3Iy4YEHUN HA KUBBIE OPraHU3MBI.
Llemoncmpayuu

CrieKTphl U3ITyYEHHS U MOTIOLICHHUS.

CrieKTphl pa3IMyYHBIX Ta30B.

CnekTtp Bogopoa.

Habmtonenue TpexoB B kamepe Buibcona. Pabora

CUETYMKA HOHU3UPYIOLIUX U3ITyYEHUH.

Perucrpanus usny4eHus NpUPOJAHBIX MUHEPAIOB U ITPOYKTOB.

Jlabopamopmwvie pabomul u onvimol

HabmtoneHune CIuIoMHbIX U TMHEHYaThIX CIIEKTPOB U3JIyUEHHS.

HccnenoBanue TpekoB: M3MEPEHUE SHEPTUU YACTUIIBI 10 TOPMO3HOMY ITYTH(IIO
¢dororpadusim).

N3mepenue paanoakTHBHOTO QoOHa.

IToBTOpHTE/NIBLHO-0000 A0 IIINIT MOAYJID

[ToBTOpHUTENBHO-0000IAOIIMIT MOAY/Ib TMPEAHA3HAUCH JIsi CHCTEMATH3allud W 000OIIeHHS

MPEIMETHOTO COJEP>KAaHUS U ONbITa JEATENbHOCTH, MPUOOPETEHHOIO MPU U3YUYEHUU BCEro Kypca
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¢u3uKM, a TaKkKe JUIA MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY S5K3aMeHy NO (u3uKe Jyis
00y4aromuxcsi, BRIOPaBIINUX 3TOT y4eOHBIUIIPEIMET.

[Tpy M3y4eHUn TaHHOTO MOJIYJS PEATH3YIOTCS M CHCTEMaTH3HPYIOTCS BHIBI AEATEIBLHOCTH, HA
OCHOBE KOTOPBIX OOECIIEYMBAETCS JOCTHXKEHHE TIPEIMETHBIX M METAlpEeIMETHBIX IIAHUPYEMBIX
pe3ysnbTaToB 00yueHHs, (OPMUPYETCS ECTECTBEHHO-HAay4YHasi TPaMOTHOCTh: OCBOEHHME Hay4HBIX
METO/I0B UCCIICIOBAHMS SIBIICHUH TPUPOABI U TEXHUKHU, OBJIAICHUE YMEHUSAMHU OOBSACHATH (PU3MUECKUE
SBJICHUS, TPUMEHSAS IMOJyYEHHbIE 3HAHUS, pellaTh 3aJadyd, B TOM 4YHCJIEC KAa4eCTBCHHBIE U
HKCIIEPUMEHTAJIbHEIE.

[TpuHIMTHANEHO NESITENFHOCTHBIA XapaKTep JaHHOTO paszeia pealu3yeTcs 3a CYET TOro, 4To
00yyJaromuecs BHIIOIHSIIOT 3a1aHMs, B KOTOPBIX UM MPe/IaraeTcs:

Ha OCHOBE ITOJYYEHHBIX 3HAHMH PAcHO3HaBaTh M HAYYHO OOBSCHATH (U3MUYECKUE SBICHUS B
OKpY’KalolIel NpUpOJIe U TIOBCEIHEBHOW KHU3HH;

UCIIOJIF30BATh HAYYHBIE METObI NCCIIEI0BAHHUS (PU3HMUECKUX SBICHHUH, B TOM YUCIIEUIS TPOBEPKH
TUIIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBHIBOJIOB,;

OOBSCHATH HAy4YHbIE OCHOBBI HamOojee Ba)XKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHWH,
HampuMep, MPAKTHYECKOTO HCIIOJIB30BAaHMUS PA3IMYHBIX HCTOYHMKOB SHEPIHMM HAa OCHOBE 3aKOHA
NpEeBpaIICHHS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB DHEPTHH.

I11. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

I/IsyquI/Ie q)HSI/IKI/I Ha YPOBHC OCHOBHOI'O O6IJ_[CFO 06p330BaHI/IH HaIlpaBJICHO Ha
AOCTHIKCHUC IMYHOCTHBIX, METAIIPCAMETHBIX U ITPEAMCTHBIX 06p330BaTeJII>HI)IX PE3YIbTATOB.

1. INYHOCTHBLIE PE3YJIbTATHBI

B pesynprare wu3ydeHus (U3MKM HAa YpPOBHE OCHOBHOTO 0OIIEro oOpazoBaHus y
obyyaromierocs 0ynyT chOpMHPOBaHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTATHI B UACTH:
1) naTpuoTHYECKOro BOCHUTAHMS:

MPOSIBIIEHUE WHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOMN (PU3UYECKOM
HAyKU;

[IEHHOCTHOE OTHOIIEHHE K JTOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;
2) rpasaaHCKOro U AyX0BHO-HPABCTBEHHOI0 BOCIIHTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYUMBIX U ITUYECKUX
npo0JieM, CBSA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTUKEHUN PU3UKY;

OCO3HaHHE BaXKHOCTH MOPAIbHO-3THYECKHUX MPUHITUIIOB B IEATEIHHOCTH YIEHOTO;

3) scTeTHYecKoro BOCHHTAHMS:
BOCIPUATHE JCTETUYECKUX KayecTB (PU3NYECKOW HayKu: €€ TapMOHMYHOIO IOCTPOEHMS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) ueHHOCTH HAYYHOTO TO3HAHMS:

OCO3HaHME IIEHHOCTU (U3MYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHsS MUPA, OCHOBBI
Pa3BUTHS TEXHOJOTHUN, BAJKHEUIIIEH COCTABIISIIOIIEN KYIbTYpPHI;

pa3BUTHE HAYYHOH JIF0OO3HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popMupoBanus KyJabTypbl 310pOBbS M SMOIHOHAIBLHOIO OJATONOJIY HSI:

OCO3HaHME ILIEHHOCTH 0€3011acHOro oOpa3a *H3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BXHOCTH TpaBW O€30MaCHOTO TIOBEIEHUS Ha TPAHCIOPTE, HAa JIOporax, C JJIEKTPUYECKHM U
TEIJIOBBIM 000pYI0BaHUEM B JJOMAITHUX YCIOBHSIX;

c(OPMHPOBAHHOCTh HaBbIKa peduieKCHH, MPU3HAHUE CBOEro IpaBa Ha OLIMOKY M TaKOro ke
IIpaBa y Ipyroro 4ejioBeKa;

6) TpynoBoro BocnuTaHus:
aKTHBHOE ydYacTHE B pEIICHHH TNPAKTHYECKUX 3a74ad (B paMKaX CEMBH, 00Opa3oBaTeNbHOI
OpraHu3alliy, TOPOJIa, Kpas) TEXHOJIOTHUECKON M COI[HANLHOW HAIMPABIEHHOCTH, TPEOYIOMIUX B TOM
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yucie U GU3NYECKUX 3HAHUM;
MHTEpEC K NPAKTUIECKOMY N3YUEHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOIA;

7) 7K0JI0rHYECKOT0 BOCIIHTAHHS:
OpHEHTALUs Ha NIPUMEHEHUE (GU3MUECKUX 3HAHMUHU AT pelleHus 3a/1a4 B 00JaCTH OKpYysKaroIeil
Cpebl, INIAHUPOBAHUS MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUIUISA OKPYKaIOLIeH Cpe/ibl;
OCO3HaHHE INI00AJIbHOT0 XapaKTepa 3KOJIOTHYECKUX IPo0JIeM U ITyTel UX pelIeHus;

8) aganTanuu K H3MeHSIOIUMCES YCIOBHSM CONMAILHOI M IIPUPOIHOH Cpeb:
NOTPeOHOCTh BO B3aMMOJEHCTBUM IPHU BBINOJIHEHUU HCCIEIOBAHUNH U MPOEKTOB (hU3MUYECKON
HaNpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;
MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AEATeIbHOCTb; MOTPEOHOCTh
B (popMHPOBaHUH HOBBIX 3HaHUI, B TOM YHuclie (POPMYIHPOBATH UJIEH,
HOHATUS, TUIIOTE3bI O PU3MUECKUX OOBEKTAX U SIBICHUSIX;
0co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKU;
IUTAHUPOBAHUE CBOErO Pa3BUTHUS B MPUOOPETEHUM HOBBIX (PU3MUECKUX 3HAHMH; CTpeMIIEHUE
AQHAJM3UPOBATh M BBISBISTH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
9KOHOMHKH, B TOM UHUCJIE C UCTOIb30BAHUEM (PU3HMUECKUX 3HAHUIA;
OLIEHKA CBOMX JICHCTBHH C YUETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEIY, BO3MOXKHBIX TJTOOAIBHBIX
OCJICICTBUM.

2. METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBOCHUS MporpaMMbl 10 (hPU3MKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus Y
oOyuaromerocs OynyT chopMUPOBaHbI METamnpeIMETHbIE  PE3yJabTaThl,  BKIIOYAIOIIHE
MO03HABATEIIBHBIC YHUBEPCAIBHBIC YYeOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YIeOHBIC
JEICTBUSL, PEryJIATUBHbBIC YHUBEPCAIbHBICYYEOHbIE 1eHCTBUS.

Ilo3HaBaTeIbHbIe YHUBepcaJbHble YueOHbIe JAeiicTBUS
Ba3oBble Jloruueckue 1eicTBus:

BBISIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU OOBEKTOB (SBJIEHUI); yCTaHABIMBAThH

CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHUS
JUTst 00001IIEHUST M CPaBHEHMS;

BBISIBIIITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMST B paccMaTpUBaeMbIX (akTax, TaHHBIX W
HaOJI0IEHUAX, OTHOCALIUXCS K (PU3NUYECKUM SBJICHUSM;

BBISIBIISATh TTPHYMHHO-CJIC/ICTBEHHBIE CBSI3U MPU M3YYEHUHM (U3NYECKUX SBICHUN W TIPOIECCOB,
JienaTh BBIBOJBI C HCHOJb30BAHHWEM JI€AYKTHUBHBIX W HMHIYKTUBHBIX YMO3aK/IIOUEHHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBS3SIX (PU3UYECKUX BEITHUYHH;

CaMOCTOSITENIHO BbIOMpaTh croco® pemeHuss ydeOHOM ¢u3ndeckol 3amauu (cpaBHEHHE
HECKOJIbKMX BAapHAHTOB pEIICHHUs, BHIOOp Hamboliee MOAXOAAUIETO C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieioBaTeIbCKHe e CTBUS:

UCIOJIb30BAaTh BOIMPOCHI KaK HCCIEIOBATENIbCKUNA HMHCTPYMEHT IO3HAHMSA; MPOBOJIUTH o

CaMOCTOSITENTFHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECJIOXHBIN
¢u3nUecKuil HKCHEPUMEHT, HeOOJbIIOe HCCIeoBaHNEe (U3UUECKOTO SIBJICHUS; OIICHUBAaTh Ha

MPUMEHUMOCTD U JJOCTOBEPHOCTH MH(POPMAITHIO, TIOTYICHHYIO B X0J1€
UCCIIEIOBaHMS WIIN SKCIIEPUMEHTA,

CaMOCTOSITENTFHO (OPMYIHPOBATh OOOOIICHUS W BBHIBOABI IO pe3yabTaTaM IPOBEIEHHOTO
HaOJI0IeHNs, OIBITA, UCCIIEOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PH3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TPEANOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSX W KOHTEKCTaX.

Pabora c undopmanmeii:

OPUMEHSATh  Pa3IMYHBIE METOJbl, MHCTPYMEHTBl M  3ampochl MpH  TOUCKE U 0TOOpe
MH(pOpMaLlMU WIK JaHHBIX ¢ YU4ETOM MPeNIoKEeHHOW yueOHO! (hr3ruecKkoi 3aaauu;

aHAJM3UPOBaTh, CUCTEMATU3HPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUYHBIX BHIOB U
dbop™M mpecTaBIeHNUS,
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CaMOCTOATENILHO  BBIOMPATh ONTHUMAbHYIO (QopMy TpeacTaBlieHus UWHGOpPMAIUU |
WUTIOCTPUPOBATh PEIIacMble 3a/ladll HECIOXKHBIMH CXEMaMH, JHarpaMMaMH, WHOW TpaduKod U uX
KOMOHWHAIIUSIMH.

KomMMyHnkaTuBHBIE YHHBepPCaJbHble y4eOHbIEe eiiCTBHS:

B Xoae oOcyxaeHuss y4eOHOro MmarepHuaia, pe3yiabTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMIPOCHI IO CYLIECTBY OOCYXJAaeMONW TeMbl M BBICKa3bIBaThb HJEU, HAICJICHHBIC Ha
peleHne 3a7a9u U oJICpKaHKe 0J1aroKenaTeIbHOCTH OOIIEHUS;

COIIOCTABJIATh CBOM CYXJEHHUS C CYXKICHUSMU APYTUX YYACTHHUKOB JUANIOra, OOHAPYKUBATh
pa3JIMYME U CXOJICTBO MO3ULINIA;

BBIP2XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yAbTaThbl BBITOJHEHHOTO (U3UYECKOT0 OmbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA).

MMOHUMATH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW ¥ HHANBUIYAILHON paOOTHINPH PEIICHUN
KOHKPETHOU (hH3HUeCKOi IpoOIeMBl;

MIPUHUMATDH L€JIM COBMECTHOM JEeSTEIIbHOCTH, OPIraHW30BbIBATh JACUCTBUS IO €€ TOCTUKEHUIO:
pacrpenensiTh poju, 00CyXIaTh MPOLECChl U Pe3yabTaThl COBMECTHON pabOThl, 00001maTh MHEHHUS
HECKOJILKHX JTIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY HAIPaBIICHUIO
1 KOOPJIMHUPYSI CBOM JIEUCTBUS C IPYTUMHU YI€HAMU KOMaH/IbI;

OLICHMBAaTh Ka4yeCTBO CBOEro BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CaMOCTOSTEIHHO
c(OopMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOAECHCTBHUSL.

PeryasiTuBHble YHMBepcalibHble YuyeOHbIe [elicTBUA
Camoopranusauus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalMsIX, TPEOYIOIIMX JUIs PeIleHus
buznyecKuX 3HaAHMIA;

OpPUEHTHPOBATHCS B PA3NUYHBIX MOAXO0JAX MPUHATHS pElIeHUN (MHIUBUAYyATbHOE, MPUHSATHE
pelIeHus B IpymIe, NPUHITHE PEeIIeHUH TPyIIoil);

CaMOCTOSITENTLHO COCTaBJIATh AITOPUTM pelIeHus (GU3HUECKOl 3aauu WU TIaHa UCCIIEOBAHUS
¢ Y4€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh IpeJiaracMbie
BApPUAHTHI PELICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYallH U IpeylaraTh MiaH e€ N3MEHEHUS;

OOBSICHATH MIPUYUHBI JOCTHKEHHSI (HEIOCTHXKEHUS) Pe3yIbTaTOB ASITENbHOCTH, JaBaTh OICHKY
NpUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIIEIOBAaHMSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, WM3MEHHUBIIMXCS CHUTYyallHi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBHUSM.

CTaBUTh ce0s Ha MEcCTO JAPYroro 4YeloBeKa B XOJ€ CIOpa WIM JUCKYCCUU HAa HAYYHYIO
TeMy, TOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Mpu3HaBaTh  CBOE TMpaBO HAa OMMOKYy MpH  pelmieHud  (PU3WYECKUX 3ajad  WId B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ IIPABO JPYTOro.

3. MPEJAMETHBIE PE3YJIbTATHI

K koHIily o0yuenus B 7 kjacce mpeIMeTHbIC Pe3ybTaThl HA 0230BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH y O0YJAIONTUXCS YMEHUH:

WCIOJIb30BaTh TOHSTUSA: (DU3MYECKHEe W XMMHYECKUE SBJICHHS, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOACIb, THIIOTE3a, C€AWHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHH, aTOM, MOJICKYJIa, arperaTHbi€ COCTOSAHUA
BemecTBa  (TBEpAOE, IKHUIKOE, Tra3000pa3HOEe), MEXaHM4YeCcKoe JBUKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPaeKTOpHs, PaBHOACHCTBYIOIIAs cwi, Achopmanus (ympyras,
MJIACTHYECKast ), HEBECOMOCTbh, COOOIIAIOIINECS] COCY/IBI;
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pasnuuath sBieHus (Aup@dys3us, TEmIoBOe MABMKEHHE YAacTHIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKECHHUE, MHEPLUS, B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPHBIX TEI C
3aKpEIIEHHOM OCBI0 BpallleHUs, Ilepejada JaBICHUS TBEPABIMHM TelIaMH, JKHIKOCTAMHU M Ta3aMH,
aTMoc(epHOoe JaBJIeHUE, TIAaBaHHE TeJl, IPEBPAICHUSI MEXaHHYECKOW PHEPruM) IO OMHCAHUIO HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh IMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHHHA B OKPYKAIOIIEM MHpPE, B TOM
yucie GU3NYECKUe SIBICHUS B MPUPOJIE: IPUMEPBI JBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOH U
HEKMBOM NPUPOJE, NEHCTBHE CHIIBI TPEHHS B MPHUPOJIE U TEXHHKE, BIUSIHUE aTMOC(HEPHOTO JTaBICHUS
Ha KMBOW OpraHM3M, IUIaBaHHE PbIO, ppIYark B TeJ€ YelI0BEKa, IPU 3TOM IEPEBOIUTH IIPAKTUYECKYIO
3a1a4y B yueOHYIO, BBIACISATH CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI;

ONMCHIBaTh M3Y4YECHHbIE CBOWCTBA Tel W (U3UYECKUE SBJICHUS, WUCHOJIb3yd (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHsSI CKOPOCTh, CHJIA
yIPYrocTH, CUJIa TSDKECTH, BEC Tela, CUJla TPEHUs, JaBieHue (TBEPIOro Tena, KMIKOCTH, Tasa),
BBITJIKMBAIOINAs CHJIa, MEXaHWYecKass paboTa, MOIIHOCTh, TUIEYO CHIIBI, MOMEHT CHJIbI, Ko3(duuument
IOJIE3HOI'O JCUCTBUS MEXaHM3MOB, KHUHETHYECKas M IOTCHLUUAJIbHAs SHEpPrus), MpUd ONHCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJB3YEMbIX BEIHYUH, UX O0O3HAUCHHS W €IWHUIIBI
(GU3MYeCKUX BEIMYMH, HAXOAWUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYI (U3NYECKYI0 BEJIUYHUHY C
JPYTMMU BETUYMHAMU, CTPOUTH T'papUKU U3YUYEHHBIX 3aBUCUMOCTEN (U3NUECKUX BEIUUNH;

XapaKTepu3oBaTh CBOWMCTBA Teld, (U3WYECKHE SBJIECHUS M IPOLECCHI, HCIOIb3ys IpaBuila
CIIOXKEHMsI cui (BIOJb OJHOW mpsimMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pblyara (0JI0OKa), «30J0TO€ MHPAaBUIO» MEXAHUKH, 3aKOH COXPAHEHHUs MeXaHHYeCKOH
SHEpPruM, NMpU 3TOM JAaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIlMChIBaTh €r0 MaTeMaTUYEeCKOe
BBIPAKCHHUE;

OOBSICHATh ()M3NYECKHUE SIBJICHHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE HB KOHTEKCTE
CUTyallull TNPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh INPUYUHHO-CIECACTBEHHBIE CBS3H,
CTpOoUTh OOBsICHEHHE U3 1-2 JIOTMYEeCKHX IIaroB ¢ OMOpoi Ha 1—2 W3yYeHHBIX CBOMCTBA
bu3nuecKux sSBICHUN, GPU3NUIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7auu B 1-2 JEHCTBHS, MCIONB3YS 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BETUYMHBL: HAa OCHOBE aHalM3a YCJIOBUS 3a/aud 3alKChiBaTh KpPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BEJIUYUHBI B (POPMYJBI M IPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHble, HEOOXOMMBbIE JJIS pelleHHs 3a]lad, OLEHUBATh PEATMCTUYHOCTh MOJTYYEHHOU (PH3UUECKOM
BEJIMYUHBI,

pacrio3HaBaTh NpPOOJIEMbI, KOTOpbIE MOXHO PEIIUTh MPU MOMOUIM (U3NYECKUX METOJOB, B
ONMCAHWU UCCIIEOBAaHMS BBIJCNATH IPOBEPSEMOE IMpPEANoNIoKeHHe (TUIOTe3y), pa3iudarh H
UHTEPIPETUPOBATH NOJIYUECHHBIA pe3y/IbTaT, HAXOAUTh OIIMOKUB XO0/1€ ONbITA, JeJaTh BBIBOJBI 110 €r0
pe3yabTaram;

IIPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tei:
dbopMynupoBaTh IMpOBEpPSEMblE  MPEANOJIOXKEHUs, coOupaTb YCTAaHOBKY M3 IPEIIOKEHHOIO
000pyI0BaHUs, 3aUCHIBATh XOJ ONbITA U (OPMYJIUPOBATH BBIBOJBI; BHIIOIHATH MPsAMbIE U3MEPEHUS
paccTosiHus, BPEMEHHU, MacChl Tesla, 00bEMa, CHIIBI U TEMIIEpPaTyphbl C UCIOIb30BaHUEM aHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3alMChIBaTh MOKa3aHUsS NPUOOPOB € Y4YETOM 3aJaHHOM aOCOMIOTHOU
MIOTPEUTHOCTH U3MEPEHMUI;

IPOBOJIUTh HCCIIEZIOBAHUE 3aBHCUMOCTU OJHON (PU3UYECKOM BEMUYMHBI OT JApPYrod ¢
HCIIOJIb30BaHUEM TMPSMBIX H3MEpPEHUHl (3aBUCMMOCTH IYTH PaBHOMEPHO JBIXKYILIErocs Tejla OT
BPEMEHHU JBIDKEHHMsS Tejla, CHUJIbl TPEHUS CKOJIBXKEHHS OT Beca Teja, KauecTBa 00paboTKH
MOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAAH COMPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YAJIMHEHUS NMPYXKHUHBI, BHITAJKUBAIOMIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena U
OT TUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INTyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0, YCIOBUM IJIaBaHUs TeJl, YCIOBHI paBHOBECHsI pblyara U OJIOKOB, y4aCTBOBATh B INTAHUPOBAHUU
yueOHOro HCCleA0BaHus, COOUpaTh YCTAaHOBKY M BBIMOJHATH U3MEPEHHMs], CIeAys MPenoKeHHOMY
iaHy, (UKCUpOBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UUECKUX BEIWYMH B BHUJE
IPEUIOKEHHBIX TaOMUI U TIpaUKOB, JI€J1aTh BBIBOABINO pe3yJbTaTaM UCCIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA KHUJIKOCTH U
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TBEPAOrO TEJa, CUJIa TPEHUSI CKOJBXKEHHUS, JABJICHHE BO3AYyXa, BHITAIKUBAIONIAS CUJIA, IEHCTBYIOIIAS
Ha MOTPYXEHHOE B )KHUJIKOCTh TEJI0, KOA(DPHUIIMEHTIIONE3HOTO EHCTBUS IPOCTHIX MEXAHU3MOB), CIIEAYS
MPEVIOKECHHOW MHCTPYKIIMU: TIPU  BBIMOJHEHUU H3MEPEHUH COOMpATh AKCIEPUMEHTAIbHYIO
YCTAHOBKY Y BBIYMCIISATh 3HAUEHUE UCKOMOU BEJIMYUHBIL;

coOJTr01aTh MpaBUiia TEXHUKKA 0€301IaCHOCTH IIPH padoTe ¢ Ja00paTOPHBIM 000PYyI0BaHUEM:;

yKa3bIBaTh TPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONINECS COCYIbI, OapoMeTp, phluar, IMOABHKHBIA W HEMOIABUXHBIN OJIOK,
HaKJIOHHAS IJIOCKOCTD;

XapaKTEpPU30BaTh NPHHIMIBI JCHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB C
OMOpOIl Ha MX OMHCaHUs (B TOM YHCIIE: MOIIIMITHUKUA, YCTPOMCTBO BOJOIMPOBOJIA, THIPABIUYECKUN
IIPecc, MaHOMETP, BBICOTOMED, TMOPIITHEBOM HACOC, apeoOMETp), HCIOJb3ys 3HAHHUS O CBOMCTBaX
(bU3HYECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOJUTH NMPUMEPHI (HAXOIUTh MH(POPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb30BAHUS
Gu3HYECKUX 3HAHWN B TMOBCEAHEBHOW >KHM3HH JUIS oOecredeHuss 0e30MacHOCTH TpHU OOpaIieHUuu C
npubopaMd UM TEXHUYECKMMH YCTPOWMCTBAMHU, COXPAHEHHUS 3[0POBbsi M COOJIIOACHUS HOPM
AKOJIOTHYECKOTO IMOBEACHUS B OKPYKAOUIEHCPENE;

OCYILIECTBISATH OTOOp HCTOYHUKOB HH(opMmanuu B VHTepHETE B COOTBETCTBHUHUC 33JaHHBIM
MTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINXCS 3HAHWW U MyTEM CPaBHEHUS PA3JMUYHBIX MCTOYHUKOB
BBIICIIATh HHPOPMAIIHMIO, KOTOPAs SBJISICTCS MPOTUBOPEUYUBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIONB30BaTh TIPU  BBIMOJIHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bu3nYeCKOro colepkaHus, CIPpaBOYHBIE MaTepHalbl, pecypchl ceTu HTepHeT, BIajeTh NpuéMamu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMH U3 OJHON 3HAKOBON CHCTEMEI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE KpaTKHE MHCbMEHHbIE M YCTHBIE COOOIIEHHUS Ha OCHOBe 2-3
UCTOYHUKOB HWHPOpMAIUU (U3HUYECKOTO COACPXKAHHUSA, B TOM 4YHUCIE IYyOJIMYHO JelaTh KpaTKHE
cooOIleHUsT O pe3yibTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBaHUN, MHpPU OSTOM TPAMOTHO
UCIIOJIb30BAaTh HW3YYCHHBI TOHATHWHBIA amnmapaT Kypca (QHU3UKHA, CONPOBOXKIATH BBICTYIUICHHE
MIpE3EHTALUEM;

MIPU BBITIOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEIOBAHHUI paclpenessiTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBHUU C IIOCTABIICHHBIMU 3ajladyaMH, CJIEAUTH 3a BBIIOJHEHUEM IlJIaHa NECUCTBUI, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBUE, YYUTHIBASI MHEHUE OKPYKAIOLIMX.

K xoHiy o0yueHus B 8 kiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH y OOYUAIOIINXCS YMEHUM:

WCIOJIb30BaTh MOHSTHS: Macca U pa3Mephbl MOJIEKYN, TEIUIOBOE TBUKEHHE aTOMOB W MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKME U aMopdHBIE Teja, HACHIIICHHBIM U
HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3yXa, TeMIlepaTypa, BHYTPEHHSSIDHEPTHsl, TETNIOBOM JABUTATENb,
AJIEMEHTAPHBIA  DJEKTPUUYECKUM  3apsil, DJIEKTPUYECKOE TII0J€, MPOBOJHUKU W  JTUIJICKTPHUKH,
MOCTOSTHHBIA DJIEKTPHUUECKUN TOK, MarHUTHOE T0JIE; pa3inyaTh SBJICHUS (TEIUIOBOE PACIIUPEHHUE U
cXKaTHue, TeIIonepeaayda, TEIoBOe paBHOBECHE, CMauYMBaHKE, KAaTUJUIAPHBICABJICHHS, ICTIAPEHHE,
KOHJICHCAIINS, TUTaBIIEHUE, KpUCTATU3ausI(OTBEPIEBaHNUE), KHUIICHHE, Teruionepeaaya
(TeTUIONMPOBOTHOCTh, KOHBEKIIMS, W3Ty4eHHE), OJICKTPU3AMs TeJ, B3aUMOJCHCTBUE 3apsiOB,
NEHCTBUS DIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JIEHCTBUE
MarHMTHOTO IOJISI Ha TIPOBOJHHUK C TOKOM, JJICKTPOMATrHUTHASHUHIYKIINS) IO OTIMCAHUIO WX
XapaKTepHBIX CBOICTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JTaHHOE (PU3MUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DH3MYECKHX SBJICHHH B OKPYXKAIOMIEM MHpE, B TOM
yrcne (U3MUeCKue SBICHHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE W KalWJUIAPHBIC SBIICHUS B
pUpOJie, KPUCTAUIBI B Tipupoje, usnydenue CoiiHIA, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUUYECKHE SBJICHHS B aTMocdepe, DIEKTPUYECTBO
JKUBBIX OPTaHU3MOB, MarHUTHOETIOJE 3EMITH, APEi MOTFOCOB, POJIb MATHUTHOTO TIOJISI /TSI KU3HHA Ha
3emiie, TONMSAPHOE CHUSIHHWE, MPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) HU3HUUECKUX SBICHHIA;

OMHUCHIBAaTh HW3YYCHHBIC CBOMCTBA Tel W (U3HUYECKHE SBJICHHS, HCIOJIB3yS (U3UIECKUE
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BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsS SHEpIUs, KOJMYECTBO TEIJIOTHI, YIAENbHas TEIIOEMKOCTb
BEILIECTBA, YJENbHAs TEIUIOTAa IIABJICHHUS, yHeJIbHas TEIUIOTa MapooOpa3oBaHUs, yJelbHas TEIIoTa
CropaHusl TOIUIMBA, KO3((UUIUEHT IO0JIE3HOr0 JACUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAs
BJIAKHOCTb BO3/yXa, DJIEKTPUUYECKHUM 3apsill, CUIA TOKA, dJIEKTPUUECKOE HANPSKEHUE, COIPOTUBIICHUE
IIPOBOJIHUKA, YJEJIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUYECKOIO TOKa), MPH
ONUCAaHUM TPABMWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIOJNB3YEMbIX BEIWYHH, OOO3HAYCHHSA H
€MHULBI (PU3MUECKUX BEIMYUH, HAXOJUTH (OPMYJIbI, CBS3BIBAIOLINE TAHHYIO (DU3MUECKYIO BEIMYUHY
C IpYT'MMH BEJIMYMHAMH, CTPOUTH rpa)uKy U3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINUMH;

XapaKTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHS M IPOLECChl, UCIONb3YS OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHN CTPOEHUS BELIECTBA, IPUHIUI CYIIEPIIO3ULIUU TTOJIEH
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma i1 ydacTKa Lelu, 3aKoH
JUkoyns—JleHna, 3aKOH COXpaHEHHs SHEPTUu,IpHU 3TOM /aBaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U
3aIAChIBATh €r0 MAaTEMaTHYECKOEBBIPAXKCHHUCE;

OOBSICHATh (PM3MUECKUE IMPOIECCHl W CBOMCTBA TeN, B TOM YHWCIIE M B KOHTEKCTE CHUTYaIHil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO-CIECICTBEHHBIE CBS3U, CTPOUTH
00BsicHeHUE U3 1—2 JOTMYECKUX IIaroB ¢ ONopoi Ha 1—-2u3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBIICHUH,
(bU3nUeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTth pacu€THbIE 3a7auu B 2—3 JCUCTBHS, MCIOJB3YS 3aKOHBI M (POPMYIBI, CBSI3BIBAIOLIHE
¢du3nyeckre BeJIMYUHBI: HA OCHOBE aHaJIM3a yCJIOBUSA 3a/1a4M 3alMChIBATHKPAaTKOE YCIIOBHE, BBIABIAThH
HEJOCTaTOK JaHHBIX Ul PELICHUs 3a/adyd, BbIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE Ui €€
peleHus, MPOBOAUTh PAacy€Thl U CpPaBHMBATh IOJYYEHHOE 3HaueHUE (U3NYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IpOOJIEMBbl, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIM (U3NYECKUX METOOB,
UCIOJIb3YSl OINMCAaHUE MCCIEAOBAaHUS, BBIACIATh IPOBEPSEMOE IPEANOIOKEHHE, OLIEHUBATH
IIPABWJIBHOCTD IOPsIIKA POBEICHUS UCCIIEI0BaHMs, 1E1aTh BEIBOJIBI;

MIPOBOJIUTH OMBITHl 1O HAOMIOJACHHUIO (U3NYECKUX SBICHUA WIM (U3MUYECKUX CBOWCTB TeI
(KanuJUIpHBIE SIBICHUS, 3aBUCUMOCTh JaBJIEHMS BO3IyXa OT €ro o0bEéMa, TeMIeparypbl, CKOPOCTH
Ipolecca OCThIBAaHUS W HArpeBaHMsI NPU M3IYYEHHH OT LBETa H3JIydarolien (moriomaroei)
MIOBEPXHOCTH, CKOPOCTh UCIIapeHus BOJABI OT TEMIIEPATypbl KHUIKOCTU U IUIOIAIN €€
MOBEPXHOCTH, 3JIEKTpHU3alMsl Tel U B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsa]oB, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlW3allds] MAarHUTHBIX IIOJIEH TIOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJABUTATEINS
IOCTOSIHHOTO TOKa): (OpPMYJIUpOBaTh IpOBEpsEMble TMPEANOJIOKEHUs,, COOMpaTh YCTAHOBKY U3
IPeJI0KEHHOT0 000pyI0BaHUs, ONHUCHIBATH XO/1 OIBITa U (POPMYIUPOBATHBBIBO/IBI;

BBITIOJIHATH NIPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BJIAXXHOCTH BO3/yXa, CUJIBI TOKA,
HAlpsDKEHUST C HCIIOJIb30BAHMEM AHAJOTOBBIX MNPUOOPOB M JAaTYUKOB (PU3WYECKUX BEIUYMH,
CpaBHUBATh PE3YJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOMN MOrPeIIHOCTH;

MPOBOAUTh MCCJIENIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JPYrol cC
UCITIOJIb30BAaHUEM TPSMBIX M3MEPEHMH (3aBUCUMOCTb CONPOTHUBIICHHMS IPOBOAHUKA OT €r0 JJIUHBI,
IUIONIA/IA TONEPEYHOro0 CEYEHHUS] W YAEIbHOTO COMPOTHBIIEHUS BELIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO0 4Yepe3 MPOBOJHUK, OT HAINPSIKEHWs] HA MPOBOJHUKE, MCCIEIOBAHHUE IOCIENOBATEIBLHOIO U
NapajuleIbHOTO COEIMHEHUH MPOBOJHMKOB): IUIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITOJIHATh HW3MEPEHUs, CIeAys NpeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh pPE3yNbTaThl MOJIYYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpapUKOB, A€JaTh BBIBOABI 10 pe3yIbTaTaM MCCIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEeHUs (PU3NYECKUX BEIMUYUH (yIelibHas TerI0EMKOCTh BEIECTBa,
COIPOTHBIIEHUE MIPOBOJIHKKA, pab0Ta U MOLIHOCTh AJIEKTPUUYECKOTO TOKA): MIAHUPOBATh U3MEPEHMUS,
cOOMpaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY, CJelys MpeIOKEHHOW WHCTPYKLMHU, U BBIYUCIATH
3HaYeHHE BEJTUUYHHBI;

co0Jro1aTh MpaBuiIa TEXHUKU OE€30MIaCHOCTH MU paboTe ¢ 1ab0paTOPHBIM 000PYI0BaHHEM;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTMOpOIl Ha WX OMHUCaHHUA (B TOM 4YHCIE: CUCTeMa OTOIUIEHHUS IOMOB, TMIPOMETp, MapoBas TypOUHA,
aMIepMeTp, BOJIBTMETP, CYETUMK DJIEKTPUYECKOH SHEPruM, 3IIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHuT,
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JJIEKTPOJBUTATENIb MOCTOSIHHOTO TOKA), MCIIOJB3ysl 3HAHHMS O CBOMCTBaX (U3UYECKUX SBJICHUN H
HEo0X0uMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEpUTENbHbIE NPHOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKAM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETp, JABUIaTENb
BHYTPEHHEI0 CrOpaHHUs, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX Iened ¢
IIOCJIEZIOBATENIBHBIM U NapajlIeIbHBIM COCMHEHHEM IEMEHTOB, pa3jiudas yCIOBHBIE 0003HAuCHMS
3JIEMEHTOB 3JIEKTPUYECKUX LIeTell;

IPUBOANUTH MPHUMEPH (HAXOIUTh MHPOPMALHUIO O MPHUMEPAx) MPAKTUUYECKOTO HCIOIb30BAHUS
(¢u3nyecKkux 3HAHWM B IOBCEAHEBHOM JXKM3HU Ul obOecreuyeHus: 0e30MacHOCTH HpU OOpallleHUuH C
npuOOpaMy U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS3/I0POBbsI U COOJIOJICHUS] HOPM SKOJIOTHYECKOTO
HIOBEJICHUS B OKPY’KaIOLLEH cperie;

OCYLIECTBIISATh TMOMCK WHpOpManmuu (GHU3UUECKOro coaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUA M MyTEM CpPaBHEHMs JOMOJHUTENIBHBIX MCTOYHUKOB BBIACIATH MHGOPMALHUIO,
KOTOpas SBJSIETCS MPOTUBOPEYMBON HIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh IPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi Hay4yHO-IOMYJSPHYIO JIMTEpaTypy
(U3MYECKOro COJIep)KaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTs npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPAaTKHE YCTHBIE COOOMIEHHs, 00001mas nH(OpMAIIHIO
U3 HECKOJBbKUX HCTOYHHUKOB (PU3UYECKOIO COACp)KaHUS, B TOM YHCIE IMyOIMYHO MPENCTABIATH
pe3ysbTaThl MIPOEKTHON WJIM HCCIEA0BATENbCKON JESTENbHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE [IPE3CHTALIUEH;

[P BBINIOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PH3MUECKUX TPOLIECCOB PACTIPEACIATH
00513aHHOCTH B IPYIIE B COOTBETCTBUY C OCTaBJIEHHBIMU 331a4aMH, CIEUTh 3a BBIIIOJIHEHUEM IIJIaHa
NEeNCTBUI U KOPPEKTUPOBATh €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTh IPYIIIbI,
BBICTPaNBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICIICTBHE, IPOSBIIAA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K kxoHiy 00yueHus B 9 kiacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTb Y O0yYArOIUXCS YMEHHIA:

WCIIOJIb30BATh MOHATHUS: CUCTEMa OTCU€Ta, MaTepHalibHasl TOUKA, TPAEKTOPHsI, OTHOCUTEIbHOCTh
MEXaHUYECKOro JABWXKEHMS, nedopmanus (ymnpyras, MjaacTU4eckas), TPeHHE, LIEHTPOCTPEMUTENIbHOE
YCKOPEHHUE, HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTU, ADCOIIOTHO TBEPJAOE TENO, LEHTP TAKECTU
TBEPJIOTO Teja, paBHOBECHE, MEXaHMUYECKUE KOJeOaHHs U BOJHBI, 3BYK, MH(QPaA3ByK M YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTbD,
CHEKTphl HCITYCKaHHWsI M TMOIJIOIIEHUs, anbda-, OeTa- M TaMMa-U3JydyeHHs, H30TOIbl, sJepHas
HHEpreTHKa;

pa3nuyaTth  SBIE€HUS (paBHOMEPHOE M  HEPAaBHOMEPHOE MpPSMOJIMHENHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE MaJCHHUE TeJl, PABHOMEPHOE JBUKEHHE I10
OKPYKHOCTH, B3aUMOJICHCTBHUE TeJ, PEaKTUBHOE JBI)KEHUE, KojebaTeabHOe JIBUKEHUE (3aTyXarolye
U BBIHY)KJCHHBIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPaKEHUE 3BYKA, MPSMOJIMHEHHOE
pacpoCTpaHEHUE, OTPAXKEHUE U TPEIOMIICHHE CBETA, IOJHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasyio)keHue Oeyloro cBeTa B CIHEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTEeCTBEHHAs PaJInOaKTUBHOCTb, BOZHUKHOBEHHUE JINHEHYATOrO CIIEKTPa U3MYUYEeHHUsI) IO OMMCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHNE U3YUEHHBIX (PU3MYECKHX SBICHUHN B OKPYKAIOLIEM MUPE(B TOM YHCIIE
dusnueckue SBICHUS B MPHUPOJE: NMPWIUBBI U OTIUBBI, JBHKeHUE IulaHeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE [BIKEHHE JKUBBIX OpPraHU3MOB, BOCHPHSITHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, 3XO, LIBETa TeJ, ONTUYECKUE SBJICHHUS B MPHUPOAE, OMOJIOTUYECKOE
JeiicTBue  BUAMMOTO,  YIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO  M3IYYEHUH, €CTEeCTBEHHBIH
paZMoOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE H3JIYy4€HHE NPUPOJIHBIX MHHEPAJIOB,
JENCTBUE PaAMOAKTUBHBIX M3JIyYEHUI HA OpPraHU3M 4e€JIOBEKa), IIPU ATOM NEPEBOAUTH NMPAKTUYECKYIO
3a1a4y B y4eOHYIO, BBIIETATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) GUZNYECKUX SBJICHUM;

ONMCHIBATh M3Y4YEHHbIE CBOMCTBA Ten M (U3MYECKHE SIBJICHUSA, HCIONB3Ys (PHU3NUECKUe
BEJIMYMHBI (CpelHAs U MIHOBEHHAs CKOPOCThb Te€la NP HEPaBHOMEPHOM JABMIKEHHM, YCKOPEHHE,
nepeMelleHue, MyTh, YrioBas CKOPOCThb, CHJIa TPEHUs, CHJIa YNPYrOCTH, CHJIa TSDKECTH, YCKOPEHUE
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CBOOOIHOTO MaJeHHs, BEC Tela, UMITYJIbC TeJla, UMITYIbC CHJIBI, MEXaHHYEeCKast paboTa U MOIIHOCTb,
NOTEHIMAJIbHAS SHEPrUsl Tela, MOAHATOTO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHIMAJIbHAs SHEPrus
CKaTOM TpPYXWHBI, KMHETHYECKash SHEPrus, IOJHAas MeXaHW4ecKas JHEprus, IEepHoa M YacToTa
KoJIe0aHUH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTeib
IPEJIOMJICHUST CPEZbl), TPH ONMUCAHUHM NPABWIBHO TPAKTOBATH (PU3NYECKUIl CMBICI HCHOJIB3YEMbIX
BEJIMYMH, 0003HAUEHUS M EIUHHIBI (PU3UYECKUX BEIUYMH, HAXOIUTHb (OPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOMTH TpaduKU HM3YYEHHBIX
3aBHCUMOCTEHN (PU3HMUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBAa TeJ, (U3MYecKue SBICHUS M TIPOLECCHL, HCIONB3YS 3aKOH
COXpaHEHHsI SHEPIHH, 3aKOH BCEMHUPHOTO TITOTEHUS, NPHUHLMII CYNEPIO3UIUH CHUJI, MPHHIIUI
oTHOcUTeNbHOCTH [anmmesi, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHUS WMITYNbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHs 3apsI0OBOIO M MAacCOBOT'O YHUCEI MPH SACPHBIX PEAKLHUIX,
Y 5TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIIUCHIBATH €T0 MAaTEMATHUECKOE BBHIPAKECHHE;

OOBSICHATh (PM3MUECKUE IMPOIECCHl W CBOMCTBA TeN, B TOM YHWCIIE M B KOHTEKCTE CHUTYaIHil
NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HPUYMHHO- CJICICTBEHHBIC CBS3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHUECKUX IIAaroB ¢ ONOpPOW Ha 2—3W3yYCHHBIX CBONCTBA (PM3UYECKUX SBIICHUH,
(U3MYECKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 33a4uM (ONMUpAOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHIl), HCIIONb3Ys 3aKOHBI
U (opmyibl, cBs3bIBatOIINE (pU3NYECKUE BETMYMHBL: HA OCHOBEAHAIM3a YCIIOBHS 33/1a4d 3alMCHIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEJOCTAIOIINE MIIM N30BITOYHBIC TaHHBIC, BRIOMPATh 3aKOHBI M (POPMYIIBL,
HEOOXOJMMBIC ISl PELICHUs, TPOBOMUTH PACUYETHl M OICHUBATH PEATMCTUYHOCTH IOJTYYSHHOTO
3HaYeHUS PU3UUECKONBEITMUNHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pPEIIMTh TNPH IMOMOIIM (U3UYECKHX METOJIOB,
UCTIONB3YSl ONHCAHWE HCCIEJOBAHUS, BBIIEIATH IPOBEPSEMOE IPEAINOJIOKEHHE, OICHUBAThH
NPaBWJIBHOCTD MOPSIIKA TPOBEIACHUS MCCIIEA0BAHNUS, ICIaTh BHIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI
HAOJIIOJICHUI B OIILITOB;

IIPOBOJIUTH OMNBITHI 1O HAOMIOJCHHUI0 (U3NYECKUX SBICHUA WM (PU3HMUYECKUX CBOWCTB Tell
(u3y4eHue BTOporo 3akoHa HploTOHA, 3aKOHa COXpaHEHUs SHEPTUH, 3aBHCUMOCTH TIEpHOia KoeOaHui
HOPYKUHHOTO MasiTHUKAa OT MAaccChl Ipy3a M KECTKOCTH NMPYXUHBI U HE3aBUCHUMOCTb OT aMIUIUTY[IbI
MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, pa3jioKeHHe Oeloro cBera B CIIEKT),
U3y4yeHHe CBONCTB H300pakeHHs B IUIOCKOM 3€pKaje M CBONCTB H300pa’keHHs IpeaAMeTra B
coOuparoniell TMH3e, HaOII0IeHNE CIUIONMIHBIX M JIMHEHYATHIX CIIEKTPOB M3IIYUEHHS): CAMOCTOSTEIIHHO
coOMpaTh YCTAaHOBKY H3 M30BITOUHOrOo Habopa OOOpYIOBaHHUS, OMHUCHIBATH XOJI OIBITA M €ro
pe3yabTaThl, HOPMYITUPOBATH BEIBOIBI;

IPOBOJIUTH MPHU HEOOXOTUMOCTH CEpUI0 MPSMBIX HM3MEPEHHUH, ONpenesss cpeqHee 3HaYeHHe
u3MepsieMol BeIMUrHbI ((POKyCHOE pacCTOsIHUE cOOMparollel JIMH3bI),000CHOBBIBATh BBIOOp criocoba
U3MepeHus (U3MEpPUTEIbHOTO Mprodopa);

MIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3WYECKUX BEIWYHH C HCIOIH30BAHUEM TIPSMBIX
U3MEpEeHui (3aBUCHMOCTh HYTH OT BPEMEHU INpU PABHOYCKOPEHHOM JBIKEHMM 0€3 HayallbHOU
CKOpPOCTH, TIEpHOAa KOJIeOaHWH MaTeMaTHYeCKOTO0 MasTHHKA OT JJITMHBI HHUTH, 3aBUCHMOCTH YIJa
OTpaKeHHsI CBeTa OT YyIja MajeHdus W yria MpeloMIeHHs OT yIyla MajgeHHs): IUIaHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATh pE3yNbTaThl TTOTYYeHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAaOMUI M rpaduKoB, AeiaTh BBIBOJBI IO pe3ylbTaTam
UCCIICIOBAHWS,

MIPOBOJIUTH KOCBEHHbIE M3MEpEHHsI (PU3NUECKUX BEIUYHMH (CpelHss CKOPOCTh M YCKOPEHHE Tena
NpA PaBHOYCKOPEHHOM JIBWKCHHWH, YCKOPEHHE CBOOOIHOTO TAaJeHHs, KECTKOCTh MPYKUHBI,
KO3 PUIMEHT TPEHHsI CKOJIbKEHHsI, MeXaHn4decKast paboTa MMOIIHOCTb, YaCTOTa U IepUO]] KojeOaHHi
MaTeMaTHYECKOTO M TPYKUHHOTO MasiTHUKOB, OTITHYECKAs CHJIa COOMPAIONIEeH JTMH3BI, PaIHOaKTHBHBINA
¢oH): TUTaHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS,
CIIeysl TIPEITIOKESHHON WHCTPYKIIMU, BRIYHACISITh 3HAYEHUE BETMUMHBI M aHAJTH3UPOBATh TOJTYYCHHBIC
pe3ysbTaThl C YUETOM 3a/IaHHON MOTPEIIHOCTH U3MEPEHUH;

coOJro1aTh MpaBUiia TEXHUKKA 0€30MTaCHOCTH TIPH padoTe ¢ 1a00paTOPHBIM 000PYyI0BAaHUEM;

pa3nuuaTh OCHOBHBIC NPU3HAKM HM3YYEHHBIX (PU3WYECKMX MOJeNeil: MarepuaibHas TOdYKa,
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abCcoMIOTHO TBEPJOE TEJIO0, TOUEYHBIM MCTOYHMK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJeJb
aToMa, HyKJIOHHAas MOJIEJIb aTOMHOI'O 511pa;

XapaKTepu30BaTh NPUHLMIIBI JEHCTBHSI M3YYEHHBIX MPUOOPOB M TEXHMYECKHX YCTPOMCTB C
OIOpOI Ha MX ONHUCAHUsA (B TOM UHUCIE: CIIUJOMETP, JATUUKH IOJOKEHUS, PACCTOSHUS U YCKOPEHMUS,
pakeTa, 3XO0JIOT, OYKH, IEpUCKOIl, (hoToammapar, ONTUYECKHE CBETOBOBI, CIEKTPOCKOI, J03UMETD,
Kamepa Buiibcona), ucnomnb3ys 3HAHUS O CBOMCTBAaX (DU3MYECKHX SIBICHUN U HEOOXOIUMBIC
(bu3nyeckne 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB IPU PELICHUHM Y4eOHO-IPAKTUYECKUX
3a1a4, ONTHYECKHE CXEMBI JJIsl MOCTPOSHHs HW300pa’keHHUH B IUIOCKOM 3epKaje M coOuparomeit
JIMH3E;

NPUBOANUTE MPHUMEPH! (HAXOIUTh MH(DOPMAIMIO O MpUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS
(Gu3n4ecKux 3HAHUM B MOBCEIHEBHOM JKU3HU Ul oOecriedyeHus: 0e30MacHOCTH IpHU OOpalleHuu ¢
npubopaMu M TEXHUYECKMMH YCTPOMCTBAMHM, COXPAHEHHsS 3/0pOBbS U COOMIONEHHS HOPM
9KOJIOTMYECKOT0 ITOBE/ICHUS B OKPY>KAIOILENCPENE;

OCYIIECTBIISITh MOUCK MH(POpMaIuu (HU3NIecKoro conepkanust B VIHTepHETE, caMOCTOATEIBHO
GopMynupys NOWUCKOBBIH 3ampoC, HAXOAWUTh IIYyTH ONPEAETICHUs JOCTOBEPHOCTH MOJYYEHHOM
MH(pOpMalLlK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi HAay4yHO-IOMYJSPHYIO JIMTEpaTypy
(U3NYECKOr0 COJIEp)KaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTs npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIUU U3
HECKOJIbKUX MCTOYHUKOB (PM3UYECKOTO COJEPIKAHUS, MyOJINYHO NPEJCTABIATh Pe3yIbTaThl IPOSKTHON
WJIM MCCIIEOBATENICKON JIE€ATEIbHOCTH, IIPM 3TOM I'PAMOTHO HCIIOJIb30BATh M3yYEHHBIN IMOHATHWHBINA
anmapaTr M3y4yaeMmoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIJICHME Npe3eHTalMed ¢ yuéToM
0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB.
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IV. TEMATUYECKOE IINTAHUPOBAHUE

7 KJACC
Ne HanmenoBanue KomnuectBo | IIporpammuoe conepxanue OCHOBHBIE BH/IBI ICATEIIEHOCTH 00YJaIOLINXCS
n/n pa3leNoB U TeM 4acoB

y4eOHOro IpeamMeTa

BEJINYUH.
dusnueckue
[TorpemHocTs M3MEpPEHUN.
MexayHaponHas cucrema
€AUHULL

npudOpBHI.

Pa3nes 1. ®dusuka u ee poJib B NO3HAHUHM OKPY:KAK0IIEro MUpa
1.1 | ®usuka— Haykao 2 Odu3uka — Hayka o npupone. | BoissBnenue  paznuuuii  MEXIy — QU3MYECKUMH U
npupojie SIBneHus IpuUpoabI. XUMHYECKUMHU IIPEBPALLICHUSIMHU.
duznueckue apineHus: | Pacro3naBanue u knaccudukanys GU3NYECKUX SIBICHUIA:
MEXaHUYECKUE, TEIUIOBbIE, | MEXaHUYECKUX, TEIJIOBBIX,
3JIEKTPUYECKUE, MarHuTHbIE, | JJEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX. Habmonenue u
CBETOBBIE, onvcaHue PU3NIECKUX SBICHUH
3BYKOBBIE
1.2 | ®usnyeckue 2 du3nyecKkue BeTUIUHBI. OnpeneneHue LEHbl JIENEHUS IIKAJIbl U3MEPUTEIHHOIO
BEJIMYMHBI N3mepenue puznueckux npubopa.

N3mepenne IUMHEHHBIX PasMEpPOB Tel U IPOMEKYTKOB
BPEMEHU C Y4ETOM IOTPEIIHOCTEN.

N3mepenue 06bEMa KUIKOCTH U TBEPJIOTO TENa.
N3mepenne temmeparypsl IpU MOMOILM KHUIKOCTHOIO
TEPMOMETPA U JAaTYUKA TEMIIEPATYpHI.

BeinonHenue TBOpUYECKMX 3aaHUM MO MOUCKY CIOCOO0B
W3MEpPEHUs] HEKOTOPBIX (U3NYECKUX XaAPAKTEPHUCTUK,
HampuMep, pa3MepoB  MajblX  00BEKTOB  (BOJIOC,
MIPOBOJIOKA), yAaNEHHBIX 00BEKTOB, OOJBITTNX
PacCTOSIHUMN, MaJIbIX TPOMEXYTKOB BPEMEHHU.
OO6cyxaeHune mpeayiaraeMbIX Coco00B
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1.3. | EcrectBenHO- 2 Kax duzuka u npyrue | BeyiBmkeHne runore3, OOBSCHSIOMUX MPOCTHIE SBJICHUS,
HaY4HBIH MeTOx €CTECTBEHHbIE HAyKH H3y4yaroT | Halpumep:
MO3HAHUS MIPUPOTY. —  TOYeMy  OCTaHaBIMBACTCA  JBIDKYIIEECS IO
EcrecTBeHHO-HayuHBIN METOJl | TOPU30HTAILHOMN TOBEPXHOCTH TEJIO;
MO3HAHUS: HaOJrofieHue, | — TMOuYeMy B JKapKyl0 TIOroay B CBETJIOH OHEkKIE
IIOCTaHOBKA HAyYHOI'O BOIIPOCA, npoxiagHe, yem B TEMHOH. IlpeanoxeHue crnoco6oB
BBIJIBUKCHUE THIIOTE3, | IPOBEPKU TUIIOTE3.
9KCHEPUMEHT o npoBepke | IIpoBenenne ucciaenoBaHus IO TNPOBEPKE KaKOW-IHOO
THIIOTE3, OOBSICHEHUE | THIIOTE3HI.
Ha0JII01aeMOT0 SIBJICHUS. [Toctpoenue mpocTedmmux Mozenel (pU3NYEeCKuX sBICHUH
Onucanue ¢u3nyecKux SBJICHUM C | (B BHUJE PHUCYHKOB WJIM CXEM), HalpuMmep, MaJeHUE]
MIOMOILBIO MOJIeNIeH npeaMeTa; NPsIMOIMHENHOe pacpOCTPaHEHUE CBETa
Hroro mo pazneny 6

Pa3ne

J1 2. [lepBoHavabHbIE CBEJ

€HMS O CTPOCHHUM BELIECTBA

2.1

CrpoeHue BemiecTBa

1

CrpoeHue BellecTBa: aTOMbl U
MOJIEKYJIbI, UX pa3MepHI.

OnbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA

Habmtonenue U UHTEpIpeTanus OIIBITOB,
CBH/IETEIILCTBYIOIIIX 00 ATOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEIIECTBA: OINbITHI C PACTBOPEHUEM Pa3IMYHBIX
BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB U MOJIEKYJI C HCII0JIb30BaHUEM
¢dotorpaduii, TMOTY4EHHBIX HAa AaTOMHOM CHJIOBOM
mukpockone (ACM) — nabGoparopHas pabora Mo Teme:
«OrneHka 1tuamMeTpa aToMa METOJIOM PSJIOB

(c ucrionmpzoBanueM (otorpaduii)».

Onpenenenne pa3MepPOB MaJIbIX TE

20



2.2 | [IBwKeHHE U
B3aUMOJICUCTBUE
YaCTHII BEIIECTBA

JIBr>keHMe  4YacTul  BEILECTBA.
CBs13b CKOPOCTHIBUKEHHS YACTHUII
¢ Temmeparypou. bpoyHoBckoe
nBkeHue, b dysus.
BszauMopelicTBue YacTHIL

Habmtonenne u o0bscHEeHHE OpPOYHOBCKOTO IBM)KEHUS U
siBieHUs Juddy3umn.

[MpoBeneHne W OOBSCHEHHE OIBITOB IO HAOJIIOJICHHIO
TETIJIOBOTO PaCIIMPEHHUS Ta30B.

[MpoBeneHue u 0OBSICHEHHE OIBITOB MO OOHAPYKEHUIO CHIT

BEIIIEeCTBA! MPUTSHKCHUE U | MOJICKYJIIPHOTO MPUTSKCHUSN OTTAIIKHMBAHUS
OTTaJIKUBaHUE
2.3 | ArperarHbie ArperatHbie coctostHust | Onucanue (C MCHOJB30BAaHUEM TIPOCTBIX MOJIENIEH)

COCTOsIHUA BCIICCTBA

BEIIECTBA:  CTPOGHHUE  Ta30B,
JKUJIKOCTEN U TBEPJIBIX
(KpUCTAINTMYECKHX ) TEJL.
B3anmMocBsi3p Mex1y cBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSAHUAX u nux
aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM.

OcobenHoctu arperaTHbIX

COCTOSIHUU BOJIbI

OCHOBHBIX pa3/IMYMili B CTPOCHUM Ta30B, JKUJIKOCTEH WU
TBEPABIX TEIL.

OOpsicHeHHE MalOH  CXKMMAaeMOCTH KHJIKOCTEH H
TBEPABIX TeJl, OOJBIION CKUMAEMOCTH Ira30B.
OObsicHeHHe coxpaHeHUs (OpMBI TBEPABIX Tel H
TEKYy4€eCTH KMJIKOCTH.

[IpoBenenue OmbITOB, TOKa3bIBAIOIIUX, YTO B TBEPAOM
COCTOSTHUU BOJIbI YAaCTHUI[bl HAXOJATCS B CPEAHEM Jlanbllie
JPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B )KHIKOM.
VYcTaHOBNIEHHE B3aUMOCBSI3U  MEXKIYy OCOOEHHOCTAMU
arperaTHpIX COCTOSIHMM BOABI M  CYIIECTBOBAaHUEM
BOAHBIX opranu3mMoB (MC — 6uosnorusi, reorpagusi)

Hroro no pazaeny
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Pa3nen 3. /IBU:KeHHMe M B3aUMO/IeiiCTBHE TeJl

3.1 | Mexanuyeckoe 3 Mexanuueckoe nBuxkeHue. | McciaenoBaHue paBHOMEPHOTO JIBUJKEHUS, OIPENEICHUE
JIBU)KEHUE PaBHOMEpHOE M HEpaBHOMEPHOE | €ro MPU3HAKOB.
JBUKEHHE. Habntonenne HepaBHOMEPHOTO JIBUKECHUS U OIIpe/IeIICHIE
CkopocTb. €ro OTJIMYUI OT PABHOMEPHOI'O JABHKEHMSL.
Cpennsis CKOPOCTh npu | OnpeneneHue  CKOPOCTM  PaBHOMEPHOIO  JBHUKCHUS
HEPaBHOMEPHOM (wapuka B KMJIKOCTH, MOJEIM  3JIEKTPUUYECKOIO
TIBYDKECHUU. aBTOMOOWJIA U T.1.).
Pacuér nmytu uBpemenu aBmwxeHuss | OmnpeneneHue cpeiHell CKOPOCTH CKOJbXKEHUs Opycka
WIM LIapUKa 110 HAKJIOHHOW MJIOCKOCTH.
Pemenne 3amau Ha ompejaereHHe IYyTH, CKOPOCTH M
BPEMEHU PaBHOMEPHOT'O JIBUKECHHUSI.
Amnanu3 rpaguKoB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepmus, macca, 4 SIBnenue nHepLUn. OOvbsicHeHne u IIPOTHO3UPOBAHUE SIBJICHU,

IJIOTHOCTD

3akoH uMHepuuu. B3aumoneiicTeue
T€l Kak MpUYMHA HW3MEHEHUS
CKOpPOCTH

JIBU>KEHUS TEJL.

Macca kak Mepa HHEPTHOCTH
Tena.

[ImoTHOCTH BemecTna.

CB43b IJIOTHOCTH

C KOJIMYECTBOM MOJIEKYT B
enuunile o0bEMa BellecTBa

0OyCITOBJICHHBIX HMHEpIUEH, HampuMep, 4TO MPOUCXOIUT
MpU TOPMOXKEHUW WU PE3KOM MaHEBpPE aBTOMOOWIIA,
MOYEMY HEBO3MOXHO MTHOBEHHO NPEKPATUTh IBUKEHUE
Ha BEJIOCUTICACUIIH CaMOKAaTe U T. 1.

[IpoBenenne u aHanM3 OMNBITOB, JAEMOHCTPUPYIOIIHUX
W3MEHEHHWE CKOPOCTH [IBIDKCHHS Tella B pe3yJbTare
JIECTBUSI HA HETOJIPYTUX Tell.

Pemenue 3amay Ha onpeiesieHne Macchl Tela, ero

00BEMa U IIIOTHOCTH.

[IpoBeneHne u aHaaM3 OMBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTh U3MEHEHUSACKOPOCTHU TeJla OT €ro Macchl MpU
B3aMMOJECHCTBUHU TEII.

N3mepenue Maccel Tenapa3iMyHbIMUA CITIOCOOAMH.
OmpezeneHne TUIOTHOCTH Tela B Pe3yibTaTe HU3MEPEHHS
€ro Maccel 1 00bEMa
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3.3 | Cuna. Bugsl cun 14 Cuna Kak xapakTepuctuka | M3yueHue B3aMMOAEHCTBUS KaK IMPUYUHBI HW3MEHEHMS
B3aUMOJICHCTBUS TEIl. ckopoctd Tena wiM  ero naedopmarmu. OnmcaHue
Cuna ynpyroctu 1 3akoHI 'yka. peanbHBIX CUTyalluil B3aMMOJACWUCTBUS TEJ € IOMOIIBIO
N3mepenue cuiabl ¢ IOMOIIBIO MoJiesiell, B KOTOPBIX BBOAMTCS TIOHSATHE M M300pakeHue
JMHAMOMETpA. SIBnenue CHJIBI.

TSATOTCHUS M CUIIATSHKECTH. N3yuenue cuisl ynpyroctu. MccnenoBanue 3aBUCUMOCTH
Cuna TsDKECTM Ha  JIpYTHX CHJIBl YIPYTOCTH OT YJUIMHEHUS PE3MHOBOTO IIHYpa WIIH
IJIaHETaxX. IPYXHUHBI (C TOCTpOCHUEM TpaduKa).
Bec tena. HeBecomocTs. AHanu3  NpakTUYECKUX  CUTyaluud, B  KOTOPBIX
CrnoxxeHue cujl, HalpaBICHHbIX IpOSIBISETCS JEHUCTBUE CUJIBl YHOPYrocTd (YOpyrocTh
110 OJTHOHIPAMOM. Ms4a, KPOCCOBOK, BETOK JiepeBa U Jp.).
PaBHOzelicTBYIOIIAS CUJI. AHanm3 cuTyanui, CBSI3aHHBIX C SBICHUEMTATOTCHHUS.
Cuna  TpeHws. Tpenue OO0BsicHeHHEe OPOUTATIBHOTO IBUKECHUS IJIaHET
CKOJIbJKEHUS U TPEHUE TTOKOS. C HCHOJb30BAaHUEM SIBICHHUSA TATCOTEHUS U 3aKOHA
Tpenue B npupoien TEXHUKE UHEPIHH.
N3mepenue Beca Tena ¢ MOMOIIBI0 AMHAMOMETPA.
O6ocHoBaHME 3TOTO crI0c00a U3MEPEHHUS.
AHanu3 1 MOJIETMPOBAHUE SBJICHUS HEBECOMOCTH.
OKCIIepUMEHTAIbHOE TIOIY4YE€HHE TpaBHJa CIOKEHHS
CWJI, HalpaBJIEHHBIX BJOJb OAHOUIpsiMoi. Onpenenenue
BEJINYMHBI PaBHOJECHCTBYIOILEH CHJI.
W3ydenne cuibl TPeHHs CKOJBXKEHUS W CHIIBI TPEHUS
HOKOSI.
UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI
JIaBJICHUS U CBOWCTB TPYLIMXCS TTOBEPXHOCTEH.
AHanmuM3  NOpPaKTUYECKUX  CUTyallud, B  KOTOpPBIX
MPOSIBIISIETCS. JACUCTBUE CHUJIBI TPEHUS, HCIIOJIb3YIOTCS
CrocoObl €€ yMEHbBIIECHUs WM yBeIHMUeHus (KaTaHUe Ha
JBDKaX, KOHBKaXx, TOPMOXKEHHE aBTOMOOMIIA,
WCTIOJIb30BaHNE  TOJAIIMITHUKOB, ITUTABaHWE  BOJHBIX
KHUBOTHBIX U Jp.). Perienue 3amay ¢ UCHOIb30BaHUEM
dbopmMy1 s pacyéTa CUIIbl TSHKECTH, CHIIBI
YIIPYTOCTH, CHJIBI TPEHUS
Wroro no pazneny 21
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Pa3nen 4. laBieHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB

4.1 | JlaBnenue. [Iepenaua
JABJICHUS TBEPABIMU
TCJIaMH, XKHIAKOCTAMU U
razamu

3

Hapnenne. CriocoObl YMEHBIICHHS U
YBEJIUYCHUSJABIICHHUS.

JlaBrienue rasa. 3aBUCUMOCTD
JaBJICHHM ra3a oT 00bEMa,
TeMIIepaTyphl.

Ilepenaua  nmaBineHWst  TBEPABIMU
TEJIaMU, JXUIAKOCTSIMH U Fa3aMH.
3axoH Ilackans

Ananu3 1 00BbsICHEHHE OIBITOB ¥ MPAKTUYECKUX CUTYAIHH,
B KOTOPBIX IPOSIBJIETCS CUJIA JABJICHUS.

ObocHoBaHME CIOCOOOB YMEHBIICHHS U  YBEITUYEHUS
JIABJICHUSL.

W3yuenne 3aBUCUMOCTH JaBlIEHHs Tra3a OT 00bEMa u
TeMIIepaTyphbl.

N3ydyenne ocobeHHOCTEH mepenauu AaBieHUs TBEPABIMU
TeJIaMH, KUJIKOCTSIMU U ra3aMH.

O06ocHOBaHHWE pPE3yJbTATOB ONBITOB  OCOOCHHOCTSIMH
CTPOEHUS BEIIECTBA B TBEPJIOM, )KUAKOM M Ta3000pa3HOM
COCTOsSAHUAX.

DKcIepUMEHTAIbHOE J10Ka3aTelbCTBO 3akoHal lackass.
Pemrenue 3amad Ha pacy€r gaBieHUs TBEPIOTO

Tena

4.2 | JlaBaeHUE )KUIKOCTH

3aBHCHUMOCTD JaBJIEHUS
KHUJKOCTU OT TTTyOUHBI.
ITueBMaTHyecKHe MaIIAHEL.
I'mppocratnueckuit rnapanoxc.
Coobmaromuecs COCY/IBI.

FI/IILpaBJ'II/ILIeCKI/Ie MCXAaHU3MBbI

WccnenoBanne 3aBUCUMOCTU JABJICHUS KUJIKOCTH OT
INyOMHBl  TOTPY)KEHHsI M IUIOTHOCTH  SKHUJKOCTH.
HabGmonenne u  00bACHEHHME  T'MJIPOCTATHYECKOIO
napajokca Ha OCHOBe 3akoHa [lackas.

N3ydenue coobiaronxcs cocyioB.

Pemenune 3amau Ha pacu€T JaBIEHUS JKUJKOCTH.
OObsicHeHHWE TPUHIUIA JEHCTBUS THUIPABIUYECKOTO
npecca, MHEBMaTHYECKUX MalllKH.

AHanu3 ¥ OOBSICHEHHWE NPAKTHUUECKUX CHUTYyalHi,
JEMOHCTPUPYIOIIUX MPOSIBIICHNUE AABJICHUS

XKHUAKOCTH U 3akoHa Ilackans, Hampumep, MpoIEcCOB B
OpraHu3Me IpH TITyOOKOBOIHOM HBIPSITHUU
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4.3

ATtMocdepHoe
JIaBJICHUE

ATtMmocdepa 3emu u

aTMocdepHOe JaBeHuUe.

[TpuauHb CYILIECTBOBAHUS
BO3JIYIITHOM 000JIOYKH 3eMIIH.
Omneit Toppuuenu.

N3mepenue aTMochepHOro
JTaBJICHHUS.
3aBUCHUMOCTh aTMochepHOoro

JIaBIICHUS OT BBICOTHI HAJl YPOBHEM
MOpsL.

[TpuGopst JUISt
aTMoc()epHOrO TaBJICHUS

U3MEpEHUS

DKcliepUMEHTabHOE  OOHapyXeHHE
JIABIICHHUSL.

AnHanu3 U 00bACHEHHE OTBITOB M MPAKTHYECKUX CUTYaIH,
CBSI3aHHBIX C JICWCTBUEMATMOC(EPHOTO TaBICHUSI.
OObsicHeHHE CyIIeCTBOBaHMs arMochepsl Ha 3emiie |
HEKOTOPBIX TUIAHETaX WM ©€ OTCYTCTBHS Ha JPYIHX
wianerax u Jlyne.

OOBsicHEHHE H3MEHEHUS INIOTHOCTH aTMOC(hephIC BHICOTOM
U 3aBUCUMOCTH aTMOC(l)CpHOI‘O JaBJICHUA OT BBICOTHI.
Pemienue 3amad Ha pacuét arMochepHOTrOaBICHHS.
W3yuenue ycrpoiictBa Gapomerpa-aHepounia

aTMochepHOro

4.4

JleficTBUE KUJAKOCTH U
ra3a Ha Iorpy>keHHO€ B
HHX TEJIO

[lelicTBue JKHMJAKOCTM M Ta3a Ha
NOrpy’)KEHHOE B HHUX  TeJoO.
BritankuBaromas (apxumenoBa)
cuJa.

3akoH Apxumena.

[linaBanue ten. Bo3ayxoraBanue

DKcIepuMeHTalTbHOE O0HAPYKEHHUE JEHCTBUS KUAKOCTH
¥ Ta3a Ha MOIPyKEHHOE B HUX TEIIO.

Omnpenenenne BbITAIKUBAIOLIEH CHUIIBI, IEHCTBYIOIIEH Ha
TEJNO, IOTPYKEHHOE B )KUJKOCTb.

[IpoBenenue u oOCyKJIeHHE OMBITOB, IEMOHCTPUPYIOLIUX
3aBUCHMOCTD BBITAJIKMBAIOIIEH CUJIBI, AEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa NMOTPYKEHHON B JKUIKOCTD
YacTH TeJa ¥ OT IUIOTHOCTH YKUJIKOCTH.

IIposepka  Hezasucumocmu  6blMAIKUBAIOWEl  CUTb,
Oeticmeyroweli Ha Mmeio 8 HCUOKOCMU, O MACCbl meid.
HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa
MOTPYKEHHON B )KMJIKOCTb YacTH TeJa.

Pemrenne 3agad Ha npuMeEHEHME 3aKkoHa ApxuMmena u
YCIJIOBUS TUIaBAHUS TEl.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHMPOBaHHUE
JIOJIKU U OIIPENICIIEHUE €€ TPY30I10IbEMHOCTH

Uroro no pazneny
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Pa3nen 5. PaGora 1 MOIIHOCTH. JHEPrusi

5.1 | PaGoTa u MOIITHOCTH 3 Mexanunyeckas pabota.MoIHOCTh DKCIEePUMEHTAIBHOE OIpEIeIEHNe MEXaHUUECKOU PabOThI
CWIBI TSKECTH TIPH TMAJCHUHM Tela W CHIIbI TPCHHS TIPH
PaBHOMEpPHOM IE€pPEMEIEHUU Tella M0 TOPU30HTAIBHON
MTOBEPXHOCTH.
Pacu€r MomHOCTH, pa3BUBaeMOl TMpU MOABEME IO
JICCTHHIIC.
Pemenne 3amau Ha pacu€T MeXaHUYECKOW paboThl M
MOIIIHOCTH

5.2 | TIIpocTbie MEXaHU3MBI 5 [IpocThie MEXaHU3MEL: pbIvar, 010K, | OnpeeeHne BRIUTPHINIA B CHUIIC MPOCTHIX MEXaHU3MOB Ha

HAaKJIOHHASAIIOCKOCTD.

[IpaBuio paBHOBECHS pblyara.
IIpuMeHeHHe mpaBUIa PAaBHOBECHUS
ppIuara K OJoKy.

«30J10TO€  TPABWIO»  MEXAHUKH.
KIIZI mpocThIX MEXaHU3MOB.
IIpocTble MexaHH3MBI B OBITY H
TEXHUKE

npUMepe pblyara, MOJBUKHOTO M HETIOABUKHOTO OJIOKOB,
HaAKJIOHHOM TIJTIOCKOCTH.

HccnenoBanue ycnoBus paBHOBECHS pblyara.
O6HapyxeHue CBOMCTB  MPOCTBHIX  MEXaHU3MOB B
pa3IMYHBIX ~ MHCTPYMEHTaX H  MPHUCIOCOONCHHUSIX,
WCTIONB3YEMBIX B OBITY M TEXHHUKE, a TakKe B IKUBBIX
OopraHu3max.

DKCIEepUMEHTAIBHOE JI0KAa3aTEIhCTBO PABEHCTBA padoT
[pU NPUMEHEHUH MPOCTHIX MEXAHU3MOB.

Onpenenenne KII/] HaKIOHHON TIIIOCKOCTH.

Pemienne 3amay Ha mpUMEHEHUE MpPaBHUIIa PaBHOBECHUS
ppraara u Ha pacuér KII/I
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5.3 | Mexanuueckas 4 Mexanuyeckas dHeprusi. DKClepUMEHTAILHOE onpeneaeHue U3MEHEHUs
JHEprus Kunernyeckass U noTeHUUaIbHAS KMHETUYECKOW ¥ NOTCHLNAIbHON DHEPTUHU TEJIAlpPU €ro
SHEprusl. CKaThIBaHUU 110 HAKJIOHHOH IJIOCKOCTH.
IIpeBpamenue OJIHOTO Buja | QopMynMpoBaHHE Ha OCHOBE HCCICIOBAaHUS 3aKOHA
MEXaHUYECKON PHEPTUU B IPYIOM. COXpaHEHUsI MEXaHUYECKOU YHEPTUH.
3akoH coxpaHeHus dHepruu B | OOCyXJeHHEe TIpaHUL] [PUMEHUMOCTH  3aKOHA
MEXaHHUKe COXPAHEHHUS SHEPTUH.
Pemenne 3ama4 ¢ MCIOJIB30BAHUEM 3aKOHA COXPaHEHMS
SHEPruu
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

Ne Haumenosanue KonnuectBo [IporpammHoOe coepkanue OCHOBHBIE BUJIBI ICSITEIIBHOCTH O0YJarOIITUXCS
n/n pas3ziesnoB U TeM 9acoB
y4eOHOr0 IpeIMeTa
Paszngea 1. TensioBbie ABJICHUSA
1.1 | CtpoeHue u cBoOMcTBa 7 OcHOBHBIE nonoxenusa | HaGmromeHue u UHTEPIPETALHS OIIBITOB,
BC€IICCTBA MOJIGKy.H?IpHO-KI/IHGTI/IquKOf/'I CBI/IIIGTGJILCTBYIOHII/IX 06 aTOMHO-MOJICKyJISIpHOM
TEOPHH CTPOCHHS BEIICCTRA. CTPOCHHMHM  BEIIECTBA: OMBITBI C  PAcTBOPEHUEM

Macca u pa3Mepel aTOMOB H
MOJIEKYJL.

OIBITHI, MOJTBEPKIAIOIINE
OCHOBHEIC IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHH.

Mopenu TBEPHOTO, KUIAKOTO H
ra3o00pa3Horo COCTOSTHUH
BEIIIECTBA.

Kpucrannuueckue u  amopdHbIe
Tena.

OO0OBsicHEHHE CBOICTB rasos,
JKUJIKOCTEM M TBEPABIX TEJI Ha
OCHOBE MOJIOKEHU
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

CMaunBanue i KanWJUIspHbIE
SIBJICHUS.

TenmoBoe pacImpCHUC U CIKaTUC

pa3IMYHBIX BEIIECTB B BOJIE.
Pemenne 3amad 1mo OIEHUBAHUIO KOJIMYECTBA aTOMOB
WM MOJIEKYJ B eIMHUIE 00BhEMa BEIIeCTBa.

AHanu3 TeKCTa JPEeBHUX aTOMHCTOB (Hampumep,
¢parmenrta nmosmel Jlykpenus «O mpupone Bemieii») ¢
U3J0KEHHEeM  OOOCHOBAaHMH  AaTOMHOW  THIOTE3bI
(cmbiciioBoe uTeHue). OneHka yOeaUTENbHOCTH STUX
000CHOBaHUH.

OObsicneHne  OpOYHOBCKOTO  JBIDKEHHUS,  SIBJIICHUS
mupdpy3un U pazIMuMil MeXAy HHUMH Ha OCHOBE
HOJIOXKEHUH  MOJIEKYJISIPHO-KMHETHYECKOH  Teopuu
CTPOCHHUS BEIECTBA.

OOBbsicHEeHHE OCHOBHBIX pa3jIM4ydil B CTPOEHUM TIa30B,
KHUIKOCTEW ¥ TBEPIABIX T C HCIOJB30BaHUEM
MOJIOKEHUH ~ MOJIEKYJISIPHO-KHUHETHUYECKOH  TEOpHH
CTPOCHUSI BEIECTBA.

[IpoBeneHue OMBITOB IO BBHIPAIIMBAHUIO KPHUCTAJIOB
ITIOBAPEHHOM COJIM WIIH caxapa.

[IpoBenenue n 0OBACHEHHE OIBITOB, JEMOHCTPUPYIOIIUX
KaITWJUISPHBIC SIBJICHUS HSABJICHUE CMAadYUBaHMUSL.
OObsicHeHHE  PONM  KaNMWUIAPHBIX  SBJICHUH
MOCTYIIJICHUS BOJIBI B OPTaHU3M PACTCHHIA.
HaGmonenue, mpoBefeHne U OOBSICHEHHE OIBITOB TIO
HaOJII0/IEHUIO TETJIOBOTO PACIIUPEHHs ra3oB, KUAKOCTEH
U TBEPIBIX TEIL.

TUTS
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OOpsicHeHHe coxpaHeHMs o00béMa  TBEPIBIX  Tel,
TEKy4eCTH JKMJIKOCTM (B TOM 4YHUCIIE, pa3HULBl B
TEKY4YEeCTH JJIsl pa3HbIX KHUJKOCTEN), 1aBJICHUS ra3a.
[IpoBenenue omnbITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
JIaBJIEHUs] BO3JyXa OT €ro oO0béMa M HAarpeBaHUs WU
OXJIAX/IEHUS, U HMX OOBICHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJIAPHOTO YYCHHUS.

AHanu3 OpPaKTUYECKUX CHUTyaluil, CBS3aHHBIX CO
CBOMCTBAMM ra30B, JKUIKOCTEH U TBEPIBIX TEI

1.2

TenoBsle mpoLecchl

21

Temneparypa.

CBsi3p  TeMmepaTypbl CO CKOPOCTBIO
TETUIOBOTO JABKEHHSI YaCTHII.
BHyTpeHHss sHEpTrHSL.

CnocoObl M3MEHEHUsi BHYTpPEHHEH

SHEPrUu: TerJionepenaya u
COBEpIIICHHE PAOOTHI.

Buner TEIUIONEPeaun:
TETIONPOBOIHOCTH,

KOHBEKIIUS, U3TyYeHHE.

KomngectBo  TemmoTel. Y nenbHas

TEII0EMKOCTD BEIIECTBA.
TemooOMeH U TEMI0BOE paBHOBECHE.
VYpaBHeHue  TemioBoro  OanaHca.
IInaBnenue u oTBEpACBaHNE
KPUCTAJUTMYECKUX BEUIECTB.

VenpHas TENIoTa IUIABICHHUS.
[TapooOpa3zoBaHue W KOHJEHCAIHUS.
Ucnapenne. Kunenune. VYaenbHas
TEIUIOTa MapooOpa30BaHMUA.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS
0T aTMOC(EPHOTO JaBIICHUSI.
Brnaxxnocts Bo3myxa.

O6ocHOBaHME  OpaBWJI  HU3MEPEHUS  TEMIIEpaTyphl.
CpaBHEHHE pa3IMyHBIX CHOCOOOB H3MEPEHHs M IIKal
TEMIIEPaTypHI.

Habmonenue u 00bsICHEHHE OTBITOB, IEMOHCTPUPYIOLINX
W3MEHEHHE BHYTPEHHEH OSHEpruum Teja B pe3ysbTare
TerIonepe1aud UpaboThl BHEITHUX CHJI.

HabGmtonenne u 0OBACHEHUE OMBITOB, OOCYXJIEHUE
MPaKTUYECKUX CUTyaluH, JEMOHCTPUPYIOIINX
pa3nuyHble BHUABI TEIUIONEpENadyH: TEIIONPOBOIHOCTD,
KOHBEKIINIO, N3JIyUYEHHE.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAHUT
X0JIOAHOM U ropsiueil Boabl. HabmoneHne ycraHOBICHUS
TEIJIOBOTO PABHOBECUS MEXAY TOpsYed M XOJOIHOH
Bos10i1. Onpenenenue (M3MepeHne) KOJINYecTBa TEIIOTHI,
MOJTY4EHHOTO BOJOW TMPU TEIIO0OOMEHE C HarpeThiM
METAJNINYECKUM LIWJINHIPOM.

Omnpenenenne (M3MEpEHHE) YACIBHOU TEMIOEMKOCTH
BELIECTBA.

Pemenue 3anay, cBSI3aHHBIX C BBIYMCICHHEM KOJMYECTBA
TETUIOTHI U TETFIOEMKOCTH IIPU TEIIOOOMEHE.

AHanu3 cUTyalluid MPAKTUYECKOTO  HMCHOJIb30BAHUS
TEIJIOBBIX CBOMCTB BEILECTB M MAaTE€pUalOB, HAIIpUMED, B
LEeJSIX 9HEprocOepeKeHUsI: TETION30JISIIINS,
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DOHeprus ToIMBa. Y aeiabHas TeraoTa
CrOpaHus.

[TpuHIUIIBI paOOTHI TETIIOBBIX
JIBUTATEJICH.

KIIJI TenmoBoro gBUrares.
TennoBkle ABUTaTSIN U 3aIIUTA
OKPYIKAIOIIECH CPEIbI.

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
SHEPTHUMB TEILJIOBBIX IPOIIEccax

sHeprocoOeperaromuye Kpblly, TePMOAKKyMYJIATOPbl U T.
a.

Habmtonenue saBneHui ucnapeHus 1 KOHAEHCalHH.
HccnenoBanne  mpouecca  UCHApeHUs — pa3iMuYHBIX
SKUIKOCTEN.

OObsicHeHHE SIBICHUH HWCHApeHHs M KOHJCHCAIMM Ha
OCHOBE aTOMHO- MOJIEKYJISIPHOTO YUEHHUS.

Habmionenne u oObsicHEeHHE Tpolecca KHUIIEHUS, B TOM
quciie 3aBUCUMOCTH TeMIepaTypbl KUIIEHUs OT JAaBJICHHUS.
Ompenenenue (M3MEPEHUE) OTHOCUTEIHHOM BIIAXKHOCTH
BO3/yXa.

HaGumronenue mnpouecca MiaBieHUs] KPUCTALIMYECKOIO
BEILIECTBA, HAIIPUMED, JIbJIA.

CpaBHeHuE MPOLIECCOB IIJIABJICHNS KPUCTAIIIMYECKUX Tell
U pa3MArYEHUSITIPH HarpeBaHUU aMOP(HBIX Tedl.
Ompenenenne  (M3MEpPEHHE)  YIEIBHOM  TEIUIOTHI
IUIaBJICHHUS JIbJIA.

OOpbsicHeHHE SBIICHHUN TUIABJICHHSI M KPUCTAUTU3AIMH HA
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Pemenune 3amay, CB3aHHBIX C BBIYMCIICHUEM KOJHMYECTBA
TEIJIOTHI B IIpOLeccax TEIUIoNepeiaut MpH IUIaBJICHUN U
KPUCTAJUTN3AIlUH, WCIApPEHUH W KOHJCHCAIMW. AHAIN3
CUTyallUd ~ TPaKTMYECKOro  IMPUMEHEHHs  SBICHHUN
TUTAaBJICHUST W KPUCTAJUIM3ALMHU, HANpUMEp, IOydeHHe
CBEPXUYHUCTBIX MAaTepHAIIOB, COJIEBAsI IPEJIKa U Jp.

AHanu3 paboTel U OOBSCHEHHE MpHUHIMNA JEHCTBUS
TETIOBOTO IBUTaTEJIs.

Brranciienue KoarmdecTBa TEIUIOTHI, BBIIEISIONIETOCS MTPH
CTOpaHUH PA3TMYHBIXBUAOB ToruMBa, 1 KII/] nBuraresns.
O6cyxnenue AKOJIOTMYECKUX MOCTIEICTBHH
WCIOJIb30BAHUS JIBUTATENIEH BHYTPEHHETO

CTOpaHMSI, TETUIOBBIX M THPODJIEKTPOCTAHITHHA

Hroro no pazneny
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Pa3nen 2. DnekTpryecKue 1 MATHUTHBIE SIBJICHHS

2.1

DJIEKTPUYECKUE

3apsiibl.

3apspKeHHbIE Tella U UX
B3aUMO/ICVCTBHUS

7

DJeKTpu3anus Ted.

JBa poma 3JIEKTPUYECKUX 3apsaoB.
B3anmoneiicTBre3apssKeHHBIX TEJL.
3akon Kynona (3aBUCUMOCTb CHJIBI
B3aUMOJICHCTBUS 3apSKCHHBIX TEIl

OT BEJMYMHBI 3apsJIOB U PACCTOSHUS

MEXy TeJIaMu ).

DIIEKTPUUECKOE TOJIE.
Hampsox€nHocts 3IIEKTPUYECKOrO
TIOJISL.

[IpuHuun CYIEepIIO3ULINH
ANEKTPUYECKUX IOJIEH (Ha

Ka4eCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsiioB.
DeMeHTapHbIN JNEKTPUYECKUN
3aps.

Crpoenue aToma.

[TpOBOAHMKY U TUAIIEKTPUKH.

3aKOH COXpaHEHMs DJIEKTPUUECKOTO
3apsaga

HaGmronenue u mpoBeaeHUE OIBITOB MO AJICKTPU3ALUU
TEJ IPU CONPUKOCHOBEHUU UUHYKIUEH.

HaGmronenue u 00BsACHEHHE B3aMOJCHCTBUS
OJHOMMEHHO- W  PA3HOMMEHHO 3apSDKEHHBIX — TEllL.
OO0BsicHEeHHE MPUHIIMIA JCHCTBUS DJIEKTPOCKOIIA.
OObscHEHUE SIBJICHUI ANEKTPHU3ALUU npu
CONPUKOCHOBEHUM TeJl U MHAYKLIHEH C MCIOJIb30BaHUEM
3HAHUH O HOCUTENSAX OJJICKTPUYECKUX 3apsioB B
BEIIECTBE.

PacnioznaBanue u oOBsICHEHHE SBICHUM 3JIEKTPU3ALUHU B
IIOBCEIHEBHON okM3HKM. HaOmromeHne ©  0OBsICHEHHE
OIIBITOB, WUTIOCTPUPYIOIIUX ~ 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOIO 3apsia.

HaGmtonenne oOMBITOB 1O  MOJEIMPOBAHHIO CHIJIOBBIX
JUHUHN 3IEKTPUYECKOTO MOJIS.

HccnenoBanue JEUCTBUSL  AJEKTPUYECKOTO TIOJNS HA
MPOBOJIHUKH U AUDIIEKTPUKHI
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2.2

TlocTostHHBIHI
AIEKTPUIECKUIN TOK

20

DNIeKTPUUECKUI TOK. Ycnosus
CYIIECTBOBAHUIIEKTPUUECKOTO TOKA.
N cTouyHnKH TOCTOSIHHOTOTOKA.
JleicTBUS ~ DJIEKTPUYECKOTO  TOKa
(TemioBOE, XUMUYECKOE,MarHUTHOE).
DJIEKTPUUYECKUN TOK B KHUIKOCTIX U
rasax.

DJeKTpuyecKas emnb.

Cwuuia Toka.
DJeKTpUUYECKOCHAIPSKEHHE.
ConpoTuBieHHEe IPOBOJHHKA.

Y aenpHOE CONPOTUBIICHHUE BELIECTBA.
3akon OMa aJ1s yyacTKa Lenu.
[TocnenoBarenbHOE M MapaieibHOE
COCTMHEHUETTPOBOTHUKOB.

Pabota 1 MOLTHOCTH 3IEKTPUUECKOTO
Toka. 3akoH [ xoyns—Jlenna.
DJeKTpUYeCKre 1enu U MoTpeouTenn
AIIEKTPUYECKOW HHEpPruM B  OBITY.
KopoTtkoe 3aMbIkanue.

Habmonenue Pa3IUYHBIX BUJIOB nencTBUA
JJICKTPUYECKOTO TOKa M OOHApY)KEHHWE OTHUX BHJIOB
JICHCTBUS B IIOBCETHECBHOM JKM3HU.

HaGmronenne BO3HMKHOBEHHSI Ta30BOTO  pa3psaga U
3JEKTPUYECKOTO TOKA B )KUJIKOCTH.

COopka ¥ HCTBITAHNUE AJIEKTPHUUECCKOU LETH ITOCTOSTHHOTO
TOKA.

HN3mepenne cuiibl TOkKa ammnepMerpoM. M3mepeHue
3JIEKTPUUYECKOTO HAMPSXKEHUSIBOJIbTMETPOM.

[IpoBenenue U 00BSCHEHHE OIMBITOB, IEMOHCTPUPYIOLINX
3aBHCHMOCTD AIEKTPUIECKOTO COTPOTHUBIICHUS
MPOBOJHMKA OT €ro JJIMHbI, IUIOIIAJA IONEePEYHOTO
CEUYCHUSIU MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, IPOTEKAOLIETO
4yepe3 pe3UucTop, OT COMPOTHUBJICHHUS PE3UCTOpA U
HaIpsKEHUsIHA PE3UCTOPE.

[IpoBepka mpaBwiia CIOXKEHUS  HANPSDKEHUH  TIpH
MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuna Jyisi CUJIBI TOKA MPH MapajuIeIbHOM
COEIMHEHUH PE3UCTOPOB.

AHanM3 cUTyarui mocieI0BaTeIbHOTO U MapaluieIbHOTO
COEIMHEHUS MPOBOJHUKOB B JIOMAIIHUX 3JEKTPUUYECKUX
CeTHX.

Pemenue 3anay ¢ ucnons3oBanueM 3akona Omau Gpopmyin

pacu€ra  DIEKTPUYECKOTO COIPOTHBIICHUS npH
MOCNEZIOBATEIbHOM W MapaJJIEIbHOM  COSAMHEHUU
IIPOBOAHHKOB.

Onpenenenue paboThI AIEKTPUUYECKOTO TOKa,
MPOTEKAOIIET0 Yepe3 PE3UCTOpP.

OnpeneneHre  MOIIHOCTH — DJIGKTPUYECKOTO  TOKA,

BBIJIETIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 JIAMIIOUKY
oT Hanpsbkenus Ha Hell. OnpenenenuneKII/] narpesarens.
HccnenoBanue npeoOpa3oBaHMs SHEPTHH MPU MOABEME
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rpy3a 3JIEKTPOJABUTATEIIEM.

OObsicHeHHe  yCTpPOWCTBAa W MPUHIUINA  JICHCTBUS
JIOMAIITHUX JJICKTPOHArpeBaTEIbHBIX TPHOOPOB.
OOBbsicCHeHHEe TPUYHUH KOPOTKOTO 3aMBIKAHHS ¥ TIPUHIIUTIA
JICUCTBUSA TJIABKUX MPEIOXPAaHUTEIICH.

Pemenne 3amau ¢ wucnosnb3oBaHueM 3akoHa Jxoyss—
Jlenna

2.3

MarsuTHbIE SIBICHHUS

ITocTosTHHBIC MarHHTHI.
BzaumopeiicTBue
MarHHuTOB.
MarxamuTHOE 10JI€e.
MarautHoe moje 3eMiad M ero
3HAYeHHE IS )KU3HUHA 3eEMIIE.

OmnbiT Opcrena. MarHutHoe 1oJie
AIEKTPUUYECKOTO TOKA.

[IpuMeHeHne 31eKTPOMArHUTOB

B TEXHHKE.

JlelicTBue MarHuTHOrO IIOJIA  Ha
MIPOBOJIHUK C TOKOM.
DNeKTpoABUTATEINb
TOKA.
Hcnonbs3oBaHue 31€KTPOIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX W Ha
TpaHCIOpTE.

IIOCTOAHHBIX

IHOCTOAHHOI'O

UccnenoBanue MarHuTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MarHUTOB.

N3yueHrne MarHUTHOTO MOJISl IOCTOSIHHBIX MarHUTOB MPU
UX 00bEIMHEHUH U PA3/ICIICHHUH.
UccnenoBanue MarHuTHOTO
MOCTOSTHHBIX MarHUTOB.
N3yueHrne MarHUTHOrO MOJIsl IOCTOSIHHBIX MarHUTOB MpPU
UX 00BETMHEHUH U Pa3JICJICHUH.

[IpoBenenne  ONBITOB MO  BU3yalIM3alUMUd  MOJsA
MOCTOSTHHBIX MAarHUTOB.

N3yueHue siBeHUS HAMarHUYMBaHUs BELIECTBA.
HccnenoBanue AEUCTBHS DIEKTPUYECKOrO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeneHne OMBITOB, EMOHCTPUPYIOIMIUX 3aBUCUMOCTH
CUJIbl B3aUMOJEHCTBUS KAaTYyIIKA C TOKOM M MarHurta ot
CHUJIBI U HAIIPABJIEHUS TOKAB KaTYIIIKE.

AHanmu3  cUTyalMid  MOPAaKTUYECKOTO  MPUMEHEHUs
3JIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYSCKUX
YCTPONCTBAX, MPOMBIIIIIEHHOCTH, METUITIHE).

N3yueHnue neicTBUS MarHUTHOTO IOJIS HA MPOBOJHUK C
TOKOM.

W3ydenue nelictBus anexrpoasurarens. Usmepenune KII{
3JIEKTPOJIBUTATEIIbHONYCTAHOBKH.

Pacnio3dHaBaHue u aHanM3 PA3NIUYHBIX [PUMEHEHUU
3JIEKTpOIBUTATENEH (TPaHCTIOPT, OBITOBBIE YCTPOMCTBA H

Ap.)

BSaHMOHeﬁCTBHH
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2.4 | DrnekTpoMarHuTHas OmnbiTel @apajes. OnBITHl MO UCCIEIOBAHUIO SBICHUS AJIEKTPOMArHUTHOM
WHTYKIIHS SBnenue AJIEKTPOMArHUTHOW | MHAYKIIMKA: HWCCIICIOBAaHUEC W3MEHEHUN 3HAYCHUS W
UHAYKIINU. HaIpaBJeHUs! UHAYKIHOHHOTO TOKa
IIpaBuno Jlenna.
DJIEKTPOTreHEPaTOp.
Crioco0bl MOTy4eHUs! AIIEKTPUYECKON
SHEpPruMu.
DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX MCTOYHUKAX
SHEPTUU
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

No
/o

HaumenoBanue
pa3liesioB U TEM
y4eOHOr0 IpeIMeTa

KomnuectBo
4acoB

[IporpamMmMHoOe coniep:kanue

OCHOBHBIE BUBI ACATCIbHOCTH 06yqafonmx<:}1

Pasznea 1. MexauudecKue iBJIeHUSA

11

MexaHnueckoe
IBIKEHHUE U CIIOCOOBI
€ro OMUCAaHUI

10

MexaHuuecKkoe IBUKEHUE.
MarepuaibHas TOUKA.
CucreMa oTcuyéra.

OTHOCHUTEIBHOCTh ~ MEXAHHUYECKOI'O
JIBUKCHUS.
PaBHOMEpHOE MPSMOJIMHENHOE
JBUKCHHUE.
HepaBHoMepHOE IIPSMOJIMHENHOE
JIBUJKECHHUE.

Cpennsis U MIHOBEHHass CKOpOCTb
Tesa Py HEPaBHOMEPHOM JIBH)KEHHUU.
Yckopenue.

PaBHOyCKOpEHHOE

IPSIMOJIMHENHOE JBUKECHHUE.
CB00OOIHOE ITaCHUE.

Onbitel ["anuies.
PaBHOMepHOE
OKPYXHOCTH.
[lepuoxa u yactoTta oOpaleHusl.
JIuneliHas u yrioBast CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE.

JIIBMKEHHE 110

AHamuz wu O6CY)K,Z[€HI/IG Pa3IMUHBIX  IIPUMCPOB
MEXaHUYCCKOI'0O IBHKXCHHA.
O6CY)K,Z[€HI/I6 I'paHuIl IMPUMCHUMOCTHU MOJCIN

«MaTepHualibHas TOYKA.
Onucanrie MEXaHMYECKOTO [BIKEHUS Pa3IMYHBIMU
criocobamu (ypaBHEHHE, TabIuIa,rpaduK).

Ananuz KHN3HCHHBIX CHTyaHHﬁ, B KOTOPBIX
MMPOABJIACTCA OTHOCUTCIIBHOCTD MEXaHHUYCCKOIO
JBHKXCHUA.

Ha6J'IIOJIGHI/IC MEXaHHUYCCKOI'O JBHKXCHUA TCIa

OTHOCHUTEJIBHO Pa3HbIX TEN OTCYETA.

CpaBHeHHE MyTel U TPAEKTOPHUI IBUKEHUSI OJHOTO U
TOTO K€ T€Ja OTHOCUTEIBHO Pa3HBIXTEN OTCUETA.
AHamn3 Tekcta [amunes 00 OTHOCHUTENHHOCTH
NBIDKCHUSI;  BBITIOJIHEHWE  3aJlaHUM 1O  TEKCTY
(CMBICIIOBOE YTEHHE).

Omnpenenenue cpeaHelt CKOPOCTH CKOJIbKEHHUS OpycKa
WJIU IBUPKEHUS IIapUKa 110 HAKJIOHHOUIIIIOCKOCTH.
Anamu3 u 00CyXJEeHHE CIOCcOO0B MPUOIMKEHHOTO
OnpeieNIEHUsI MTHOBEHHOWCKOPOCTH.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMXKEHUS
(mapuka B KMAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBTOMOOWJIS U T. T1.).

Onpenenenue MyTd, MPOMACHHOTO 3a  JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla MO TpauKy
3aBUCMMOCTH TIYyTU PABHOMEPHOTO JBUXKEHUSI OT
BPEMEHH.
OO6cyxneHue

BO3MOJXHBIX  IPUHIUIIOB HeﬁCTBHH
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MPUOOPOB, U3MEPSIOIINUX CKOPOCTH (CITHIOMETPOB).
Beruncnenue myTa ¥ CKOPOCTH MPU PABHOYCKOPEHHOM
NPSIMOJIMHEIHOM JIBHDKCHUHTEIA.

OmnpeneneHre MPOWIEHHOTO TYTH W YCKOPEHUs
JBWDKCHUS Tella MO rpaduKy 3aBHCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJMHEHHOTO JIBIKEHUS Tea
OT BPEMCHH.

IIposepka eunome3svl: eciu Hpu pPasHOYCKOPEHHOM
ogudiceHuu  0e3  HAYAIbHOU  CKOPOCMU — Nymu
OMHOCAMCA KAK ~ pA0  HEYemHuIX  4ducei,  mo
coomeemcemayouue NPOMEINCYMKU 8peMeHU
0OUHAKOBWL.

Omnpenenenre yCKOpEHUs Tella MPU paBHOYCKOPEHHOM
JIBMKCHUHIIO HAKJIOHHOM IMJIOCKOCTH.

W3mepenue meproja U 4acTOThl OOpalieHus Tesia 1o
OKPYKHOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO/IBIKEHUS TENa
10 OKPY>KHOCTH.

Pemenne 3amau Ha ompenelneHHe KUHEMaTHUYECKUX
XapaKTePUCTHK

MEXaHMYECKOTO  JIBIDKEHUS  PasNUYHBIX  BHJIOB.
PacrioznaBanme w  TpHOMIKEHHOE  ONMCAHHE
pa3IMYHBIX BHJOB MEXaHUYECKOTO JBW)KECHHUS B
NpUpoJie W TEXHUKEe (Ha TmpuMepax CBOOOIHO
MaJarOIIUX TEJN, IBMKEHUS )KUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEJICTB | JIP.)
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1.2

BzaumoneiicTBue Ten

20

[TepsrIii 3akoH HproTOHA.

Bropoii 3akoH HeroTOHA.

Tpetuii 3akon HeroToHa.

[IpuHIUI Cyneprno3uuu CUIlL.

Cuna ynpyroctu. 3akoH ['yka.

Cuna  TpeHus: cujia  TpeHus
CKOJIbXKEHUS, CHJIa TPEHUs IOKOS,
JIpyTue BUABITPEHUS.

Cwiia TSKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUSI.

YckopeHnue cBOOOAHOTO MaJACHHUS.
JBwxenue mianeTBokpyr ComnHIa.
[lepBas kocMHUecKasi CKOPOCTb.
HeBecoMocTh u neperpysku.
PaBHOBecHE MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOETENO.
PaBHoBecue  TBEpHOro Tema ¢
3aKPEIUIEHHON OCBIO BPAILICHHUS.
MOMEHT CUIIBI.

enTp Ts5K€ECTH.

Habmtonienue u o0cyx1eHUE ONBITOB C IBUYKEHUEM Tejla
npu YMEHBIICHUHU BIMSHUS  JPYTUX TeN,
MPENSATCTBYIOIIUX JIBUKEHHUIO.

AHamu3 Tekcra ['ammies ¢ ONMCaHMEM MBICIEHHOTO
HKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITNIOJTHEHUE 33JIaHUH 110 TEKCTY (CMBICIIOBOE UTEHHUE).
OOcyxeHne BO3MOXHOCTH  BBIIIOJIHEHUS 3aKOHA
MHEPLMHU B Pa3IMUHBIX CUCTEMAaxX OTCYETA.

Habmionenue u o6cykeHne MEXaHHMYeCKUX SIBICHUH,
IIpouCXoAAIMX B cucrteMe orcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHHM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

JelicTBUsI ¢ BEKTOpaMH CHJI: BBIIOJHEHHUE 3aJaHUN T10
CJIOKEHMIO Y BBIYMTAHUIO BEKTOPOB.

HaGnronenue u/unu IIPOBEJEHUE OIIBITOB,
JEMOHCTPHUPYIOMIUX 3aBUCUMOCTh YCKOPEHHMsSI Tela OT
MPUIIOKEHHON K HEMY CHJIBI M MacChITENa.

AHanmu3 W OOBSICHEHHE SBJICHUH C HCIOJIb30BAHHEM
BTOpOTo 3aKoHa HproToHAa.

Pemenne 3amzay ¢ HMCHOIB30BAaHMEM BTOPOTO 3aKOHA
HeroToHa 1 npaBuiia CI0XKeHUs CUIL.

Omnpenenenne kECTKOCTH MPYKUHBIL.

AHanu3 cuTyanuii, B KOTOPBIX HAOJIONAIOTCS YIpyTrue
nedopmaruu, U WX OOBIACHEHHE C HCIOJIb30BAHHEM
3akoHa ['yka.

Pemenue 3aa4 ¢ ucnosib3oBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpMaibHOro naBieHus. OOcyxaeHHe
pE3yJIBTaTOB UCCIIEI0BAHUS.

Omnpenenenne K03 HUIHMEHTA TPEHUS CKOTBKCHHUS.
N3mepenue cuibl TpeHUs IOKOS.

Pemenue 3a1a4u ¢ ucnosb3oBaHueM (GOPMYIIbI IS CHITBI
TPEHMSI CKOJIbKEHHUSL.
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AHanu3 NBMKEHHUS TeJ TOJBKO IO ACHCTBHEM CHJIbI
TSDKECTU — CBOOOJHOTO IaJ[CHHUS.

OObsicCHEHHE HE3aBUCHUMOCTH YCKOPEHHUs CBOOOJIHOTO
MaJcHUS OT MAcChl Tela.

OueHka BEJIMYMHBI CWIbl TATOTECHMS, JEHCTBYIOIIEH
MEXIy IBYyMsI TellaMu(J1sl pa3HbIX Macc).

Anann3 IBM)KEHUST HEOECHBIX TEJIIO JEHMCTBUEM CHJIbI
TATOTEHUs (C  HUCIOJIb30BAHUEM  JIOTIOJIHUTEIbHBIX
HMCTOYHHKOB UH(OpMAIUN ).

Pemenue 3aau ¢ UCnoyib30BaHUEM 3aKOHA BCEMUPHOTO
TATOTeHUss U GOPMYIbl Uid pacdyéra CHUIIBI TSKECTH.
AHalii3  OpUTHMHAIBHOTO  TEKCTA,  OIHCHIBAIOIIETO
MIPOSIBIICHUS 3aKOHAa BCEMHUPHOTO TATOTEHHS;
BBITIOJIHCHHE 3a/IAaHUMUITO TEKCTY (CMBICIIOBOE UTCHHE).
Habmtonenue u oOCy>KIeHHE OIBITOB MO H3MEHEHHIO
Beca Tea Mpu YCKOPECHHOMIBUKEHUH.

AHanmu3 yCIOBUWM BO3HUKHOBEHHMS HEBECOMOCTH U
Meperpy3KHu.

Pemenne 3amau  Ha omnpeneneHue Beca Tella B
Pa3IUYHBIX YCIOBUSX.

AHanu3 cuil, JEUCTBYIOIIMX Ha TEJOo, MOKOsIIeecs Ha
orope.

OmnpeneneHre NEHTpa TSHKECTH Pa3IMYHBIX Tell.
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1.3. | 3akoHBI COXpaHECHHS

10

Nmnynbce Tena.

W3menenuenMIrynsca.

Nmnynbe cuibl.

3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABHKEHUE.
Mexannueckasi paboTa U MOILIHOCTb.
PabGora cun TsKEeCTH, YIPYrOCTH,

TPEHHS.
CBs13b SHEpruM U paboTHI.
[ToreHmanpHas SHEPTUs Tena,

MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHManbHass SHEpPrusi  CHKATOU
MPY>KUHBI.

Kunernueckas sneprus.

TeopeMa 0 KHHETHUECKOU SHEPIUHU.
3aKOH COXpaHEHUsS MEXaHU4YECKOMN
SHEPTrUu

HaOmronenue u o0CcyXIeHNE OITBITOB,
JEMOHCTPUPYIOIMX  Ilepefady  UMIyJbca  IpHU
B3aMMOJCICTBUM TEJI, 3aKOH COXPAHECHUAUMITYJIbCA IIPU
aOCONIOTHO YIPYroM M HEYIPYroM B3aUMOJICHCTBUU
Tel.

AHanmu3  cUTyauuid B OKpYXKaloled  KU3HH C
MCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCa.
Pacnio3naBaHue sBJICHMS PEAKTUBHOIO [BUJKCHHS B
IIPUPOJIE U TEXHUKE.

IIpuMeHeHne 3aKkOHa COXPAHEHMS MMIIyJIbCa UL
pacuéra pe3yjibTaTOB  B3aUMOACHUCTBUS  Ten (Ha
IIpUMepax HEylnpyroro B3auMOJACUCTBUSA, YIPYTrOro
LIEHTPAJIbHOIO B3aUMOJEUCTBUS JIBYX OJIMHAKOBBIX TEl,
OJIHO U3 KOTOPBIX HEMOJIBUKHO).

Pemenue 3ama4 ¢ UCNOIB30BAaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Omnpenenenue paOOThI CHIIBI YNPYTOCTH IpU HOAbEME
Ipy3a ¢ UCHOJIE30BAHUEMHENOIBM>)KHOTO U ITOJIBM>KHOTO
OJIOKOB.

N3mepenne MOIHOCTH.
H3mepenne  NMOTECHUUAIBHOU
1e(OpMUPOBAHHOM NPYKUHBI.
W3mepeHre KHHETHYECKOW DHEPrUU Teja I0 JUIMHE
TOPMO3HOTO MYTH.

OKCHEpUMEHTAIBHOE CpaBHEHUE N3MEHEHHUS
MMOTEHIMAIBHOM W KHUHETUYECKOM HHEPruil Tesla Impu
JIBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.
OKCIIEpUMEHTalIbHasl IPOBEpKa 3aKOHA COXPAHEHMS
MEXaHUYECKOM SHEpruu Mpu CBOOOTHOM MaICHUH.
IIpuMeHeHHe 3aKkOHa COXPAHEHUS  MEXaHM4EeCKOU
SHEPruM JUIs pacuyéra MOTEHUUAIbHON U KHHETHYECKON
sHepruii Ttena. PemeHwe 3agad ¢  HMCHOJIB30BaHUEM
3aKOHA COXPaHEHUsI MEXaHUYECKOM JHEPIUU

SHEPrUM  YIpYro

Uroro no pazneny
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Pa3znen 2. MexaHn4ecKue K0J1e0aHusI U BOJTHBI

2.1 | Mexanuueckue 7

KoJIeOaHus

KouneobarenbHOE IBUXKEHUE.

OcHoBHbIE XapaKTePUCTUKU
KoJIeOaHMIA: epuo, 4acToTa,
aMIUIATYa.

MareMaTtnyeckuii ¥ IPYKUHHBIN
MasiTHUKH.

IIpeBpamenue SHEPIrUH pu

K0J1e0aTeIbHOM JIBHKEHUU.
3aryxaroiye KojaeoaHus.
BrinyxaeHnbie koiaeOaHusl.
Pe3onanc

Habmonenue xone0aHuii moj AeCTBUEM CHIITSDKECTH U
YOPYrocTH U OOHapy)XeHHE TOJOOHBIX KoJieOaHWUU B
OKPYXKArOIIeM MHUPE.

AHanm3 kojeOaHWI Tpy3a Ha HHTH W Ha TpPYKUHE.
OmnpeneneHne 4acTOThl KOJIeOaHUI MaTeMaTHYeCKOro 1
NPY>KHHHOTOMasITHHKOB.

HaGnronenue u 00bsicCHEHUE SIBJICHUST PE30HAHCA.
HccnenoBanne 3aBHCHMOCTH — Tepuojia  KojeOaHHi
MOJIBEIIICHHOTO K HATH TPYy3a0T JJIMHBI HATH.

[TpoBepka HE3aBUCHMMOCTH TIepHOJa KOJIeOaHUU Tpy3a,
MIOJIBEIIIEHHOTO K JICHTE, OT MacChI Ipy3a.

HaOmronenue u oOcyXKeHHe OIIBITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTh TIepHoJia KojeOaHui
MPYKUHHOTO MasTHHKA OT MAaccChl ITpy3a U KECTKOCTHU
TIPYKUHBIL.

[IpumeneHne  MaTeMaTHYeCKOTO W MPYKUHHOTO
MasTHUKOB B Ka4ecTBe MOJCNEH IS ONMUCAHUS
Kose0aHui B OKPYKaIOIEM MUDE.

Pemenne 3amad, CBSI3aHHBIX C BBIYHCICHUEM HITU
OIICHKOM 4acTOTHI (Meproja) KoneOaHuit

Hsmepenue yckopenus c60600H020 nadeHus
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2.2 | MexaHuueckue 8 MexaHnuyeckue BOJIHBI. OOHnapy)xeHHe ¥ aHaJM3 BOJIHOBBIX SBICHUNA B
BOJIHBI. 3BYK CBoiicTBa MEXaHUYECKMXBOJIH. OKPY’KaIOIIeM MUDE.
[TpomonbHbie U Toniepeunble BOAHBL. | HaOnromenue — pacnpocTpaHeHuss — NMPOJOJIBHBIX U
JUlnHa BOJHBI W CKOpPOCTh €€ | IONEpEeYHbIX BOJH (Ha MoOJENH) M OOHapyKeHHe
pacrpoCcTpaHeHHUS. aHAJIOTHYHBIX BUJIOB BOJH B NPUPOAE (3BYK, BOJHBI Ha
MexaHnnueckue BOJHBI B TBEPIOM | BOJE).
TeJe, CeHCMHUECKUE BOJTHBI. Beruucnenue JUTAHBI BOJIHBI U CKOpPOCTH
3BYK. pacrpocTpaHeHHsI 3BYKOBBIX BOJIH.
['pOMKOCTB 3ByKa UBBICOTA TOHA. DKCIIepUMEHTAILHOE ONpECNICHHE TPAHMUIl YacCTOTHI
OTtpaxeHue3ByKa. CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
WHudpa3Byk U yIbTpa3ByK HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI
(B TOM 4Hciae, C HCIOJb30BAaHMEM MY3bIKAJIbHBIX
UHCTPYMEHTOB).
HaGnronenue u oOBsICHEHHE SBJIEHUS aKyCTHUYECKOI'O
pe30HaHca.
AHanu3  OpPUTMHAJIBHOTO  TEKCTa, MOCBALIEHHOTO
MCIIOJIb30BAHUIO 3BYKa (WJIM YJIbTPa3ByKa) B TEXHHUKE
(9xonoKanus, YNbTPa3ByK B MEIUIMHE U Jp.);
BBITIOJIHCHHE 33IAHUIIIO TEKCTY (CMBICIIOBOE YTCHUE).
Hroro no pazgeny 15
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Pa3znen 3. 3J'[eKTp0Mal"HPITHO€ moJi€ " JJIEKTPOMATrHUTHBLIC BOJIHbI

3.1 | DaekTpoMarHuTHOE 6 DJIEKTPOMAarHUTHOE MOJIE. [Toctpoenue paccyKIeHuH, 000CHOBBIBAIOIINX
noJje u DNeKTPOMAarHUTHBIC BOJIHBIL. B3aUMOCBSI3b JIEKTPUYECKOTO U MArHUTHOTO ITOJICH.
ANIEKTPOMArHUTHBIC CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. DKCHepUMEHTAIIbHOE U3y4YCHUE CBOMCTB
BOJIHBI [Ikaa 37IeKTpOMarHU THBIXBOJIH. HNIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE C ITOMOILBIO

Hcnonp30BaHue  3ICKTPOMArHUTHBIX | MOOUIBHOTO TenedoHa).

BOJIHJUISI COTOBOM CBSI3H. AHanM3  PEHTTCHOBCKUX CHUMKOB YEJIOBEYECKOTO

DJeKTpOMarHuTHas IPUPOIACBETA. opraHusma.

CkopocThb cBeTa. AHanM3 ~ TEKCTOB,  ONMCHIBAIOIIMX  IPOSBICHUS

BosnHoBBIE cBOIICTBA CBETA NIEKTPOMATHUTHOTO H3JIyuYeHHs B TPUPOJIE: JKUBBIC
OpPraHW3Mbl, HW3JIyYeHHs HEOECHBIX Tell (CMBICIOBOE
YTCHHE).
PacriosHaBanme ¥ aHaMM3 Pa3IMYHBIX TPUMEHEHUN
AIIEKTPOMATrHUTHBIX BOJIHB TEXHHKE.
M3y4eHne BOTHOBBIX CBOWCTB CBETA.
Pemenne 3amad ¢ wucnonb30BaHHEM (QOpMYT IS
CKOPOCTH DJICKTPOMAarHUTHBIX BOJH, JUTMHBI BOJHBI U
JaCTOTHI CBETA

Hroro mo pazneny 6
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Pa3gen 4. CBeToBbIE ABJICHUS

4.1 | 3akoHbI JlydyeBasg Moaenb CBeTA. HaGmtoienue OMBITOB, JEMOHCTPHPYIOIIUX —SBICHUE
pacnpoCTpaHeHUs Hcrounuku ceera. IIPSIMOJIMHEHHOTO pacrnpocTpaHeHUs cBeTa
CBETa [IpssmonunenHoe pacnpocTpaHeHHE | (BOSHUKHOBEHME TEHM U TOJYTEHH), MU  HuX

CBeTa. UHTEPIIPETALMs C UCIOJIb30BAHUEM IIOHATUS CBETOBOTO
3armenus ConnHua u JIyHBI. ayya.
OtpaxeHnue caerta. OObsicHEHHE ¥ MOJAEIUPOBAHUE COJTHEYHOI'O M JIYHHOI'O
[inockoe 3epkaino. 3aTMEHHI.
3aKOH OTpa)KCHUsI CBETA. HccnenoBanue 3aBUCUMOCTH YIUIa OTPAKEHUSCBETOBOTO
[Ipenomiienue cBera. Jy4a OT yrJjia MajeHusl.
3aKOH IIPEJIOMJICHNUS CBETA. N3yueHne cBONCTB N300pakeHUs B INIOCKOM3€EpKalle.
[losiHOEBHYTpEHHEE OTPAKEHUE CBETA. Habntoienne u OOBSICHEHHE OIBITOB IO MOJIYYEHHIO
Vcnonb3oBaHue IMOJHOIO BHYTPEHHErO | M300pakeHUMM B BOTHYTOM U BBIIYKJIOM 3€pKajlax.
OTpaXEHUS B ONTHYECKUX CBETOBOAAX Habmtoienue u o0bsICHEHHE ONBITOB IO MPEIOMIIEHHIO
CBETAa HA TIpaHULE pa3IUYHBIX Cpel, B TOM YHCIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanne 3aBUCUMOCTH YIUIa IPEJIOMIIEHHS OT
yria MaJeHusi CBETOBOrO JIyya HAa TPaHULE «BO3AYyX—
CTEKJION.
Pacnio3naBanue sIBIE€HUIM OTpakeHUS U NPETOMIICHHS
CBETa B TOBCEJHEBHOM JXKM3HU. AHAJIN3 U OObBSICHEHHE
SIBJICHUSI OTITUYECKOTOMUpaxKa.
Pemenue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHOB OTPAXKECHUS
U IIPEJIOMJICHUS CBETa
4.2 | JIuH3BI ¥ ONTUYECKHE JInnza. Xop j1ydeii B JIMH3E. [Tony4yenne nzo0pakeHHi ¢ MOMOILBIO coOMparoLe u

npuOopbI

OnTtuueckass cucrema (QoToarnmapara,
MHUKPOCKOIIaH TEJIECKOIa.

I'ma3 kak onTudeckas CUCTEMa.
bin30pyKOCTh 1 1abHO30PKOCTH

paccenBaroIIel JTUH3.

Omnpenenenre (QOKYCHOTO PACCTOSHUS M ONTUYECKOU
CHJIBI COOMPAFOIICH JTNH3HI.

AHanu3 ycTpoWCTBa M NMPUHILKINA ACHCTBUS HEKOTOPBIX
ONTHYECKUX MpHOOpPOB: QoToanmnapata, MHUKPOCKOIIA,
TEJIECKOIIa.

N3yuenne Mopenu rna3za Kak ONTHYECKOM CHUCTEMBI.
AHanmu3 sIBIEHUN ONU30PYKOCTH U JATBHO30PKOCTH,
MIPUHIINIIA IEHCTBUS OUYKOB

43



4.3 | Paznoxenue 6enoro 3 Paznoxenue 6enoro cBeta B CIEKTP. HabGnronenue pasnoxeHus: 6eoro CBeTaB CIEKTP.
CBETa B CIIEKTP OmnsiTel HeloTOHA. Habntonienne u OOBSICHEHHE OIBITOB MO MOJIYYCHHIO
CrnosxeHue CeKTpaJbHBIX I[BETOB. 0eJoro cBeTa MpH CI0)KEHUUCBETA PA3HbIX IIBETOB.
Jucnepcus cseta [IpoBenenne u OOBSCHEHUE OIBITOB MO BOCIPHUSITHIO
[[BETA MPEIMETOB IPH UX HAOJIIOJCHUN Yepe3 I[BETOBbIC
(GuUIBTPHI (IIBETHHIE OYKH)
Wroro no pazneny 15
Pa3nen 5. KBaHTOBbBIE sIBJIEHUSI
5.1 | Ucnyckanue u 4 Onwitel  Pesepdopna w 1uranerapras | OOcykneHue  1enu  onbiToB  Pesepdopma  mo
MOTJIONICHNE CBETa MOJIeTIb aTOMa. UCCJIIOBAaHUIO aTOMOB, BBIABM)KCHHE THUIOTE3 O
aTOMOM Monens atroma bopa. BO3MOKHBIX PpE3yJbTaTax OIBITOB B 3aBHCHMOCTH OT
Hcnyckanue ©  TOMJIONIEHHE CBETa | MPEANojaraéMoro CTpOeHHUs aToMOB, (OPMYIUPOBAHUE
aTOMOM. BBIBOZIOBU3 PE3YJIBTATOB OIIBITOB.
KBaHTHI. OO6cyxeHne TMPOTUBOPEUUI IIJIAHETAPHOM MOJIEIH
JIuHeiyaTbie CIEKTPhI aToMa W OCHOBaHWUM s TUnore3sl bopa o
CTaI[MOHAPHBIX OPOUTAX IJIEKTPOHOB.
HaOnroneHne CIUIOMIHBIX ¥ JIMHEWUYATBIX CIIEKTPOB
M3ITyYEHUS Pa3InYHBIX BEIIECTB.
OOBbsCHEHNE IMHENYAThIX CIIEKTPOB U3TY4YEHHUS
5.2 | CTpoeHune aTOMHOTO 6 PannoakTHBHOCTS. OOcy>keHne BO3MOXKHBIX THIIOTE3 O MOJAETSIX CTPOCHUS

sapa

Anbda-, 6eTa- 1 raMMa-u3ITy4eHUs.
CrtpoeHue aTOMHOTO sipa.
HyxnonHnas Moziennb aTOMHOTO siIpa.
N3otomsl.

PagnoakTiBHBIE TpEeBpaIICHUSI.
Ilepuon nmonypacmaia aTOMHBIX SIEP

apa.
Omnpenenenne cocrasa siiep MO 3aJaHHBIM MacCOBBIM U
3apsA0BBIM YHCIIaM U 0 MOJIOKEHUIO B IEPUOINYECKOM
CHUCTEMEDJIEMEHTOB.

AHanu3 M3MEHEHUs! COoCTaBa Spa U €ro MOJOXKEeHUs B
NEPUOANYECKON CUCTEMETIPH 0-PaINOaKTUBHOCTH.
HccnenoBanne  TpPeKOB  0-YaCTHI[ MO  TOTOBBIM
dororpadusm.

OOHapykeHHue M H3MEpEeHHe paJualuoOHHOro (poHa C
IIOMOUIBIO JO3UMETPA, OLICHKA €70 MHTEHCUBHOCTH.
AHanmu3 OWOJIOTUYECKHX W3MEHEHHM, MPOUCXOAIINX
IO/ IEUCTBUEM PAIUOAKTUBHBIX U3JIyYCHUM.
Hcnonp3oBanmne paliOaKTUBHBIX U3TYYEHUN

B MEJIMILIUHE




5.3 | SnepHble peakuu 7 SnepHble peakIuu. Pemenue 3a1au ¢ MCIOJIb30BaHUEM 3aKOHOBCOXPAHCHUS
3aKOHBI COXpaHEHUS 3apSAJOBOIO W | MACCOBBIX M 3apsAJOBBIX YHUCEN HA ONpPEICICHHE
MacCOBOTO YHCEIL. pPEe3yIBTATOB SIACPHBIX PEAKIUH; aHAJIN3 BO3MOXKHOCTH
DHeprus CBS3U aTOMHBIX SI/IEp. WJIF HEBO3MOXKHOCTH SICPHON PEaKIUH.
CBs13bMaCChl U SHEPTHH. OneHka »HEPrUM CBS3M  SAJEP C HCIOJIB30BAaHHUEM
Peakuuu cunTe3a u nenenusd saep. dbopMyIel DHIITEHHA.
Hcrounuku sueprun CostHIIan 3BE3I. OO6cyxnenue MEePCIEKTHB HCIIOJIb30BaHMS
SnepHas sHEpreTUKa. VIPaBIISIEMOTO TEPMOSIEPHOTO CHHTE3A.
JleiicTBUs paAMOAKTUBHBIX U3TyUCHHI OO6cyx1eHne MPEeuMyIIECTB U IKOJIOTUYECKUX MPoOeMm,
Ha JKUBBIE OPraHU3MBbI CBSI3AHHBIX C SJICPHON SHEPTeTUKON
Wroro no pazneny 17
IloBTOpHTEIBHO-0000IAKOIINI MOAYJIb
[ToBTOpEHUE U 9 CucreMaTu3anus Hu 0000mmenne | Brimonnenue y4eOHBIX 3aJIaHuM, TpeOyrommx
000011ICHIE MIPEIMETHOTO COACPKAHMS U OTIBITA JIEMOHCTpAIMK KOMIIETCHTHOCTEH, XapaKTepU3YIOIIHX
coJlep>KaHus Kypca NEeSTeNIbHOCTH, TPUOOPETEHHOTO TMPH | €CTeCTBEHHOHAYYHYIO IPaMOTHOCTH:
uzuku 3a 7-9 kmaccel HU3yqCHUHN BCETO Kypca  QU3UKH | — MPUMEHEHUS TOJIYYECHHBIX 3HAHWM JUISI HAay4HOTO
OCHOBHOTO 00111er000pa3oBaHHsI. 00bACHEHUs (PU3MYECKUX SBICHHI B OKpyXKaromieil
IToarororka K OCHOBHOMY | mpupoJe,
rocyarapCTBCHHOMY 35K3aMCHY I10 (I)I/BI/IKe B TIOBCEHEBHOW W3HH M BBIABJICHHUS (HU3MUECKUX
Juis  OOYYaOIIUXCsl, BBIOPABIIMX OTOT | OCHOB Ps/Ia COBPEMEHHBIXTEXHOIOTHIA;
y4eOHblit npenmer - IPUMEHEHUsI OCBOCHHBIX SKCIIEPUMEHTAIBHBIX YMEHHIA
JUTSL UCClieZIOBaHUs (DU3MUYECKUX SIBIICHHI, B TOM 4YHCIIe
JUTSI TIPOBEPKH TUTIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEH.
Pemenne  pacu€THBIX 3amady, B TOM  4HCTE
TIPEITOJIAT AFOIIIHX HCITOJIb30BaHNE buU3IIECKUX
MoOJieJIell ¥ OCHOBAHHBIX Ha COACPNKAHUH DPA3IAIHBIX
pasnenoB Kypca (pu3uKH.
Brimonnenue U 3almTa TPYMIOBBIX WU
WHMBUIYATBHBIX TIPOSKTOB, CBSI3aHHBIXC COJCPKAHUEM
Kypca pU3UKU
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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