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COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ posib B NO3HAHUYU OKPY/KaIOIIero Mupa.

®dusuka — Hayka o mpupoje. SBieHus npupojbl. OuznyecKkue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuoOopsl. [lorpentHocts n3MepeHuit. MexIyHapoaHas CUCTeMa €IMHHUII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOY.
EcrecTBeHHOHAY4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKCHHE THUIOTE3, OJKCIEPUMEHT MO TMPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHHsA. Onucanue QGU3UYECKUX SBISHUM C
ITOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.
2. ®dusznueckue MpuUOOPHI U MpOoLIeIypa NPSIMBIX U3MEPEHUM aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OrnpeneneHuye EeHbI JeJIeHUS Kbl U3MEPUTEILHOTO MpUoopa.
N3mepenure paccTosHUIM.
N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tela.
OrnpeneneHue pa3MepoB MaJbIX TEl.
N3mepenune temmeparypbl Ipy MOMOIIU KUAKOCTHOTO TEPMOMETpa M
JTaTYuKa TeMIepaTyphl.
6. IIpoBeneHue UCcaeI0BaHUA MO MTPOBEPKE TMITOTE3bI: TAIBHOCTD MOJIETA
Iapyka, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, 4eM OoJIbie
BBICOTA MYCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CTtpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, MX pa3Mmepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBmxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHUI[ C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEIIIECTBA: MIPUTSHKEHNUE M OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U
TBEPBIX (KPUCTAINTMYECKUX ) TeN. B3aUMOCBS3b MEXK]ly CBOMCTBAMU BEIIECTB B
pPa3HBIX AarperaTHbIX COCTOSIHUSIX M HUX AaTOMHOMOJICKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Hemoncmpauuu.

1. HaGmioneHue OpOyHOBCKOTO IBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOmromenue  sBneHui, OOBACHSIOMMXCS  NPUTSDKCHUEM — WJIU

OTTAJKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C HCIOJb30BaHUEM

dororpaduii).

2. OmBITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.
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Mexannueckoe ABHKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKCHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpPUUM. B3anmoneicTBue Ten Kak MpUYrHa
U3MEHEHUS CKOPOCTH JBMXKEHHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIEC
00BéMa BellecTBa.

Cwuna kak XapakTepucTUKa B3aumoaeicTBus Tein. Cuiia ynpyrocTy U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIECHUE TATOTEHUS U CUila
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenust. TpeHHe CKONBXEHUS U TPEHUE IMOKOA. TpeHue B MPUPOAE H
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc N0 B3aUMOJICCTBUIO TEIL.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
2. OrmpepeneHne CpeIHE CKOPOCTH CKOJBKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI TPEHUS CKOJIBKEHUS
OT BEca TeJa U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHs NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
NABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH W Ta3zaMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MalIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapamokc. CooOrmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHHU3MBI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHON 00osouku 3emun. OnbiT Toppuuermm. M3mepenue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
Mmopsi. [Ipubops! asst u3mMepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIOKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lnaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHUS ra3a OT TEMIIEpPaTyphl.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.
Coobmatromuecs CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposBnenue nercTBUs aTMOC(HEPHOTO TABICHHUS.
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6. 3aBHCHMOCTb BBITAJIKMBAIOIIECH CHIIBI OT 00BEMaA MOrPYXKEHHOW YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimeol.

1. HccnepoBanwe 3aBUCMMOCTM Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHUIIBL,
JECUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrpYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas osHeprusd. KuHerndeckas W IOTEHIMAJIbHAs JHEPIUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW SHEPruu B JpYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOTHI CUIIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0OHa COXPAHECHUS MEXAHUUYECKON SHEPTUH.
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Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJA. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopaenun TBEPAOro, *KUAKOrO W Ta3000pa3HOTO COCTOSHHUHN BEIECTBA.
Kpucrannmmaeckue un amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buytpenuss sHeprus. CmocoObl M3MEHEHHsS] BHYTPEHHEH DSHEpIHM:
Temionepeaaya u COBEPIIECHUE paboTHI. Bunsr TEIUIONEPEAAYU:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIYYEHHE.

KommuectBo TemmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeInuioo0MeH U
TEMJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHUS.



[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIIEHHS OT aTMOC(HEpPHOIo
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner paboTel TermioBbix apurateneit KIIJ temnoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

VAW e

HaGmoienne 6poyHOBCKOTO JIBHYKEHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[€HHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO ICUCTBUS CHII MOJICKYJISIPHOTO MIPUTSHIKCHHMS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTCH 1
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TeIIonepeaaYy ¥ paboThl BHSITHUX CHJI.

HccnenoBanne sBiICHUS TEINIOOOMEHA MPH CMEIIMBAHUU XOJOJHOM U
ropsiyer BOJIBL.

OnpeneneHue KOJMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HarpPeThIM METAUTMUCCKUM IFTHHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JIBa poja s3neKTpuueckux 3apsaoB. BzaumoneiicTBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe nojue. Hanpsx€HHOCTh anexkTpuyeckoro nois. IlpuHumn
CYTNEPIIO3ULINH JIEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenn »5rekTpudeckux 3apsaoB. OJIEMEHTAPHBIA SIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOOHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKNM TMOCTOSIHHOTO TOKA. JIeHCTBUSA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuiaa ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. [locimemoBarenbHOE W MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrostHHble  MarHuThl. B3anmoaencTBME TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnosne. MaruutHoe mnosie 3eMJId M €ro 3HAaY€HUEe IJIs KU3HU Ha
3emze. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA TPOBOIHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnonp3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DnexkTpu3anus Ted.

2. JlBa poja 3JEKTPUUECKHX 3apsIOB U B3aUMOJICWCTBHUE 3apsKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B XKUJKOCTH.

11. ['a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. Peoctar 1 Mara3suH CONPOTHUBIICHUM.

15. B3anmMoneicTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamnpaBJ€HUsS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.



1. OmpIThl 1O HAOMIOACHUIO AJIEKTPU3AIUMU TeJl WHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

W3mepenue u peryjaupoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuja CIOXKEHHUS HANPSDKEHUM MPU TOCIET0BATEIIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJIsi CUJIBI TOKAa MPHU MapauieTbHOM COCAMHEHHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpeziesieHHe MOIIHOCTU 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBanue MarHUTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJSl TMOCTOSHHBIX MAarHWTOB TP HX
00BbEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA DJIEKTPUUECKOTO TOKA HA MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue nercTBrsI MArHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITHl TIO WCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOMW HWHIYKIIHH:
HCCJIEIOBAHNE MU3MEHECHUM 3HAUYECHUS U HANPABICHUS WHIYKIMOHHOTO

TOKaA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMonMHEHOe aBwkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTHU. [leprnoa u yacTora oOpaleHus.
JInnenHas u yraoBas CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

IlepBoiii 3akoH HeroTrona. Bropon 3axkoH Herootona. Tpernit 3axkoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUSI.

Cwta TsSDKEeCTH W 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JBmxenue miaHeT Bokpyr Coisnna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tena. WM3MmeHenwe wumMmyibca. KMMmynbc cuiabl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTMBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS PHEPTHS Tejla, MOIHITOrO
HaJl TOBEPXHOCTHIO 3emiid. IloTeHIuanbHAs DJHEPrus CXKATOU MPY>KUHBI.
Kunernueckas sHeprusi. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHHME MYTE€W W TPACKTOPUU ABMKEHHUS OJIHOTO W TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUM

OTHOCUTEJILHO KaOMHEeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACChl TEJa U JICHCTBYIOIIECH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEJl.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa TIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTHBHOTO JIBHXKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOW YHEPTUHU TTPU CBOOOTHOM TaICHHH.

16. CoxpaHeHHME MEXaHMYECKOM »HHEpPruyd TMpU JBWIKCHUH Tejla 0]
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne CpelHe CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka TrUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXKEHUU 0€3
HAYAJIBHOM CKOPOCTH MYTH OTHOCSTCS KakK PSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJNHAKOBBI.

ouvew



6. MccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJia 10 TOPU3OHTAILHON IMOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a C
UCIIO0JIb30BaHUEM HETIOIBHYKHOTO M TIOABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPIHH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpatienre 3HEPrUn Mpu KoJjiedaTeIbHOM JIBHKCHUMU.

3aryxampmme KojeOanus. BpeIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BoJIHBL. (CBOWCTBA MEXaHWYECKHWX BOJH. IIpomonbHble U
MOIepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa M BhIcOTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenue npoobHbIX U MTOMEPEYHBIX BOJIH (Ha MOAEIH).
Habmronerne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KojaeOaHuil Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Iepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KoJeOaHU Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTH TMepuoja KoyieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJICKTPOMAarHUTHOE  ToJie.  JJEKTpOMarHuTHhIe BOJHBL.  CBolicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma aneKTpoMarHUTHBIX BOJH. Mcmosiab3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBoMlCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o
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1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIILHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBass  moxens  cBera. Mcrounukum — cBera.  [IpsamMonuHeinHoe
pactipoctpaneHue cBera. 3atMeHuss Conxua u JlyHel. OtpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. [lonmHOEe BHyTpeHHee
OTpakeHHE cBeTa. lCcrnoyib30BaHWE TIOJIHOTO BHYTPEHHEIO OTPAaXKECHHS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm mywedt B smH3e. OnThueckas cucTema Qoroarnmnapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. binm3opykocTh U
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. /lucnepcus ceera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparoniei JInH3e.

XoJ1 Iydel B paCcCEUBAIOIIECH JIMH3E.

[Tomydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTra, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jiyda OT yriia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIOMIICHUS CBETOBOIO JIyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. [lonydyenue n3o0paxeHuil ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BIL.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSIHUSI W ONTHYECKOW  CHJIBI

coOMparoIel JTUH3HIL.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETAa B CIIEKTP.

7. OmBITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOTIOJCHUHU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas mozaens atoma. Monens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Mogens  atomHoro  sigpa.  U3orombl.
PaanoaktuBnbie npeBpaimenus. [lepuoa nomypacnaga aTOMHBIX €Ep.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3aPsAJ0BOIO U MacCOBOTO YMCEIL.
DHeprust CBsi3M aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus saep. crounnku 3uepruu ConHLa v 3BE3I.

SAnepnas oHepreruka. JIeMCTBUS paaMOAKTUBHBIX W3JIyYEHUN HA YKUBbBIC
OpTaHU3MBI.

©®No UL A



Jemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus uzimydeHus: IpUPOJAHBIX MUHEPATIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMATH3allM W OO0OOIICHUS TMPEAMETHOrO COJIEpKaHUS W OMbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJa@pPCTBEHHOMY 3K3aMEHY IO (U3UKE st
00y4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MTPEAMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTECTBEHHOHAYUYHASITPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnueckue sSBICHUS, PUMEHSS TOJYyYCHHBIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JaHHOTO  paszelia
peanu3yeTcs 3a CUET TOro, 4TO 00YJAIOUTUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCro3HaBaTh W HAYYHO OOBSICHATH
dusnueckue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIEAOBaHUS (U3UYECKUX SBIICHUH, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
HMCTOYHUKOB SHEPrUM HA OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS! BCEX
M3BECTHBIX BHJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HaIIpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHBLIX H IIPCIAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMOpOSABJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi (hU3NYecKo HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CyXIeHUH
OOIIIECTBEHHO3HAYMMBIXH 3THUECKUX MPOOJIEM, CBI3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HaHHE BaXKHOCTU MOPAJIBHO-3TUYECKUX MPUHILMUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITUE ICTETUUECKUX KA4eCTB (DU3UUECKON HAYKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA
IIO3HAHHWS  MHUpaA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  BaKHEUILIEU
COCTaBJISIFOIIEN KYJIBTYpPBI;

— pa3BUTHE HAYYHOU JI0003HATETHLHOCTH, MHTEpPECA K HMCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOoro oOpasza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH MpaBUJI OE30MaCHOTO TIOBEJICHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— c(opmMupoBaHHOCTh HaBBIKA pPeQIEKCHU, MPU3HAHKWE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOI0 BOCIIUTAHMS

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HaIpaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE M (U3HUUECKUX
3HAHUU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPodeccuii, CBSI3aHHBIX C (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

— OpHUCHTAIMS HA NMPUMEHEeHNEe (PU3NYECKUX 3HAHWM /I peIeHUs 3a/1a4d B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OICHKH WX
BO3MOKHBIX ITOCJIEACTBAN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOIEM U IMyTel ux
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpY BBIIOJIHCHUN HCCJIG,ZIOB&HI/Iﬁ )41
IIPOCKTOB (1)I/I3I/I‘{CCKOﬁ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE

bopMyIMpoBaTh HJEU, MOHSATUSA, THUNOTE3bl O (U3NYECKUX OOBEKTaX u
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUJIAHUPOBAHHE CBOETO PA3BUTHUS B NMPUOOPETEHHH HOBBIX (DU3NYECKUX
3HAHMU;

e — CTpEeMJICHHE aHaJU3UPOBATh U BBISBISITH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U APKOHOMHUKH, B TOM YHCJIE C HCIOJb30BAaHHEM (PU3MUESCKUX
3HAHMU;

e — OIICHKAa CBOMX JICUCTBUU C YYETOM BIIMSHHUS HA OKPYXKAKOIIYI0 Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHbIC YYeOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE TIPU3HAKH OOBEKTOB
(siBNICHMI);

e YCTAaHABJIWBATh CYIIECTBEHHBIH NPHU3HAK KiIacCHU(pUKAIIUH, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B pPacCMaTpHUBACMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAIIUXCA K (PHU3NUSCKUM
SIBIICHUSIM

* BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M MPU H3YYCHUH (PU3NUECKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3SX (DM3NYSCKUX BEIUIMH;

e CAMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHuss y4eOHOW (HU3UIECKOM
3a/1a9M (CpaBHEHHE HECKOJBLKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBUSA.

* ICTIONIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKII HHCTPYMEHT TTO3HAHUS;

eTMPOBOANTH TIO CAMOCTOSITEIHHO  COCTaBJIEHHOMY TUIAHY  OTIBIT,
HECJIOKHBIA (PU3MUECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIIEIOBAHNE
(U3HYECKOTO SIBJICHMUS;

¢ OIICHUBATh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIIEPUMEHTA,;



e CAMOCTOSATEIHHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJIBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

« IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (UINUCCKUX
IIPOIIECCOB, a TAKXE BBIABUTATH MPEATOIOKEHUS 00 MX pPa3BUTHH B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e MPUMEHSTH Pa3JIMYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI MPHU MOUCKE U
otOope MH(MOpPMANMK WU JAHHBIX C YYETOM MPEAIOKCHHON yueOHOH
duznyecKou 3a1auu;

e AHATTU3MPOBATh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (HOPM IPEICTABICHIS,;

¢ CAMOCTOSITEJILHO ~ BBIOMPATh ONTHUMAIbHYIO (OpMYy TIPEACTABICHHUS
uHbOpMaIMM U WUIIOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMu, uarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YieOHbIe NeiCTBUS:

eB X0/ OOCYXXJeHHUsI yueOHOro maTepuala, pe3yabTaToOB JIabOpaTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOii
TEMbl M BBICKA3bIBaTh WJICU, HAICJICHHBbIC HA pEUICHUE 3aJauyd U
noJi/Iep>kKaHue 0J1arokKenaTeIbHOCTH OOLICHUS;

¢ COMOCTABJISITh CBOM CYXXJEHUS C CYXICHUSIMH JPYTUX Y4YaCTHHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

e BRIP@XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e MyOJIMYHO TMPEACTABIATh PE3YJIbTAThl BBINOJIHEHHOTO (U3HUUYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

eIOHMMATh ¥  UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHANBUIYaIbHON pa0OThl TPU PEUICHUU KOHKPETHON (Pu3nuecKon
po0IeMBI;

e IPUHUMATH 1IETTU COBMECTHOU JCSITEIBHOCTU, OPTraHNU30BLIBAThH JICUCTBUS
no e€¢ IOCTM)KCHHIO: pacHpelelisiTh PoJu, OOCYXJIaTh MPOIECChl U
pe3yJabTaThl COBMECTHOM paboOThl, 0000INaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

« BBITIOJTHSATH CBOIO YaCTh pabOTHI, JOCTUTAsI KAUECTBEHHOTO pe3yJIbTaTa Mo
CBOEMY HAIMPABICHUIO M KOOPAUHUPYS CBOU JIEUCTBUSI C JIPYTUMU
YJICHAMH KOMaH/Ibl;

e OIICHUBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

* BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M yUE€OHBIX CHUTYyAIUSIX, TPEOYIOMHNX
TUTsI petieHust GU3NIECKUX 3HAHUM;

e ODUECHTUPOBATHCS B PA3IUYHBIX T[OJAXO0JAaX TMPHUHIATHS PpEUICHUN
(MHOUBHIyaTbHOE, PUHATUE PEUICHUS B TPYyIIE, MPUHITUHE PELICHUM
TPYIION);

¢ CAMOCTOSATEIBHO COCTaBJISATh AITOPUTM perieHus (U3MUECKON 3amauu
WIW IUIAHA MCCIEAOBAaHUA C YYETOM MMEIOIMXCS PECYpPCOB M
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh  MpeJJlaracMble
BAPUAHTBI PELICHUN;

e IeJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:



e 1aBaTh aJICKBATHYIO OIICHKY CUTYallUH U MIpeJiaraTh IUIaH e€ U3MEHEHUS;

¢ OOBSICHATh TMPUYUHBI  JOCTUXKEHUS (HEJOCTHXKEHHUS) pe3yIbTaToB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTb (B TOM YHUCJE B XOJ BBIIIOJHEHUS
(Gu3MUecKoro MCCIeNOBaHWsA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYJHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yibTaTa 1IeJId U YCIOBUSAM;

e CTaBUTH ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WU JUCKYCCUH
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

e IPpU3HABATh CBOE MPABO Ha OMIMOKY MPHU pEHICHUH (U3MYECKUX 3a]ad
WU B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

¢ CTIONIb30BAaTh  IMOHATHSA: (PU3WYECKUE W  XUMHYECKUE SIBJICHUS,
HAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SUHUIBI (PU3UUYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
AKHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAaeKTOPHs, PaBHOJEHCTBYIOIIAS
cuina, gaepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBL;

e paznuuath sBieHUs (Auddy3us, TEMIOBOE ABMKCHUE YACTHI] BEIIECTBA,
PaBHOMEpPHOE JIBIDKCHHE, HEPaBHOMEpPHOE JBUKEHUE, WHEPIHS,
B3aMMOJICHCTBHE TEJI, PAaBHOBECHE TBEPJIBIX TEN C 3aKPEIUIEHHONW OChIO
BpalleHUs, Mepejavya JaBlieHUs TBEPABIMU TeJaMH, >KUIKOCTIMHU U
razamu, armoc(epHoe JaBieHUE, IUIABaHUE TEJ, NPEBPAIICHUS
MEXaHUYECKOW SHEPTUM) N0 OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHHE;

epaCliO3HaBaTh TMPOSIBJICHUE M3YUYCHHBIX (DU3WYECKUX SIBICHUN B
OKPYXKAIoIlleM MHUpE, B TOM 4YHCie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKWUBOU
MpUPOJIE, JNEHCTBUE CHJIBI TPEHUS B TPHUPOAC U TEXHUKE, BIIASHHUE
aTMOC(epHOTro JaBJICHUS Ha KWBOW OpPraHW3M, TUIaBaHUE PbIO, phlyaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

e ONMCHIBATh U3YUYCHHBIC CBOMCTBA TE U (DU3UYECCKUE SIBJICHUS, UCTIONIB3YS
¢dusnueckue BeaMUMHBI (Macca, 00BEM, TIJIOTHOCTH BEIECTBA, BPEM,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CUJIA TSKECTH,
BEC TeJla, CUJia TPEHUs, AaBlieHUEe (TBEPIOro Teja, KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKasi paboTa, MOIIHOCTh, TIEYO CHUJIBI,
MOMEHT CHJIbI, KOI(PQUIIMEHT TMOJE3HOTO JECUCTBHUS MEXaHU3MOB,
KHHETUYECKasi U MOTEHIUANIbHAS DHEPTHs), IPH OMHCAHUY TTPABUIHHO
TPaKTOBaTh (MBMYECKUN CMBICI HCIOJB3YyeMBIX BEJIMYWH, WX
0003HAYECHUSA M €AMHULIBI (PU3UUECKUX BETUYHMH, HAXOIUTH (POPMYJIHI,
CBS3BIBAIONIUE  JIAHHYIO  (U3WUYECKYI0 BEIUYHHY C  JIPYyTUMHU
BEIMYMHAMHU,  CTPOUTH  TIpapUKA  W3YYCHHBIX  3aBHCHUMOCTEU
(bu3HUeCKNX BEIUYNH;



e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Yysl TpaBUiia CIIOXKEHUS CWI (BIOJIb OJHOW MPSIMOIi), 3aKOH
I'yka, 3akon Ilackains, 3akoH ApxuMmena, MpaBUIO PaBHOBECHUS pbluara
(Obmoka), «305I0TO€ MPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aITUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

¢ O0BACHATH (PU3UYECKUE SABJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 1—
2 JOTMYECKHMX IIaroB C oOmopoil Ha 1-2 Wu3y4YeHHBIX CBOWCTBa
bu3nUecKuX SBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

epemaTh pacu€THhlC 3a7aud B 1—2 NEWCTBUS, HCHOJB3YS 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a
yCIIOBUS  3aJaud  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢dusnyueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIC ISl PEIICHUS 3aJa4, OICHUBATDH
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEJIMUMHBI;

e pacro3HaBaTh MpPOOJEMBI, KOTOpPHIE MOKHO PEUIUTh MPU TOMOIIH
¢u3MUecKuX METOJI0OB, B OINHUCAHUMU WCCIEIOBAHUSA  BBIJCIATH
IpOBEpsAEMOE IPEIIOI0KEHNE (rumotesy), pasnuyarh U
UHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3yibTaT, HAXOAUTh OIMIMOKHU B XOJI€
OTIBITA, JICNIaTh BBIBOBI IO €T0 pe3yIbTaTaM;

e IPOBOANUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SBICHUN WM
¢u3nueckux  CBOWCTB  Tel:  (opmynupoBaTh  IPOBEPSEMbIC
OPEINoNIOKEHUs,  CcOOMpaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 OTBITA U (DOPMYITUPOBATH BHIBOIBI;

* BBITMIOJHATh TPSAMbIE HM3MEPEHUS PACCTOSIHUSI, BPEMEHM, MacChl Tela,
00béMa, CHIIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpOBBIX TPHOOPOB, 3aMHUCHIBaTh IMOKAa3aHUsS MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

¢ IPOBOJUThH HUCCJIEJOBAaHUE 3aBUCUMOCTHU OAHOM (PM3MUECKON BEIMUMHBI
OT JAPYTOM C UCTIOJIb30BAHUEM TMPSMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABUXKYIIEroCs Telda OT BPEMEHU ABUKCHHUS TeJa, CHUJIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN
TEJT M HE3aBUCHUMOCTH CHJIBbl TPEHHUS OT IUIOLAJAU CONPUKOCHOBEHUS
TEJ, CHJIBI YIPYTOCTU OT YJIMHEHUS TPYKUHBI, BRITATKUBAIOIIEH CHJIBI
0T 00béMa MOrpyXEHHOM YacTU Tejla M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jia, OT TIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TJIABaHUS TEJI, YCIOBHUI paBHOBECHS phluara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Yy4E€OHOTO HCCIIEIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIONKEHHBIX TAOIUI] U
rpaduKoOB, ACNIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHHS;

¢ POBOJNTH KOCBEHHBIC HM3MEpPEHUs! (M3MUYECKUX BEJIUYUH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTH U TBEPAOIrO Tella, CHJIa TPEHUS CKOJIBKEHUS,
JaBJI€HWE BO3AyXa, BBHITAIKMBAIONIAS CHJIA, JACWUCTBYIOIIas Ha
NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJE3HOTO ACHCTBUS
MPOCTBIX MEXAHW3MOB), CJEAyS MPEAJOKEHHOW HHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOUpaTh IKCIEPUMEHTANIbHYIO YCTAHOBKY U
BBIYHUCIISITh 3HAYCHUE NICKOMOW BETMYNHEI;



ecOOMIONATh, MpaBUiia TEXHUKH O€30MacHOCTH TMpU  paboTe C
J1a00paTOPHBIM 000PYI0BAaHUEM;

e YKa3bIBaTh MPUHIUIIBI JACUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

e XapaKTepU30BaTh MPUHLMUIBI JCUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMNUCAaHUS (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOAMMbIC
(du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJUTH  TpUMEPbl  (HAXOAUTh HWHMOpPMAIMIO O TPUMEpPax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30IacHOCTH MPU 00pallleHuU ¢ MpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbsI U COOJIIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaIOLLEH CPE/IE;

¢ OCYLIECTBJISATH OTOOp MCTOYHUKOB HHpopManuu B HHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMHGPOPMAILIMIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBON WU
MOJKET ObITh HEJOCTOBEPHOM;

* ICTIOJIb30BaTh MIPH BHITIOJIHEHUU YYEOHBIX 3aJaHUIN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MYECKOrO COAEpIKaHUs, CIPaBOYHbIE MaTepHAaIbI,
pecypcbl cetn MHTepHer, BiaaeTh NpuéMaMud KOHCIEKTHUPOBAHUS
TEKCTa, npeoOpa3zoBaHusl HHPOpPMALIMK U3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIo;

e CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMaInuu (U3HUECKOTOo COACpKaHUA, B
TOM YHCJE€ MyOJMYHO JeNaTh KpaTKUe COOOIICHHS O pe3yJbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPH OSTOM TPaAMOTHO
UCIIOJIb30BaTh M3YyUYCHHBIH TOHATUMHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

eTIPU BBIMOJTHEHUN Y4YEOHBIX MPOEKTOB W HCCIENOBAHUM PpaCIPEACIIAThH
00s13aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUN, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI BKJQJ B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIITHX.

K koniy oOyuenuss B 8 kiacce mpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM

YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM:

* ICTIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIGKYJI,  arperaTHble  COCTOSHUSI  BEIIECTBa,
KpUCTaJUTMUECKHEe W aMOp(HBIE TeJa, HACHIIIEHHBIN U HEHACHIIICHHBIN
map, BIQXHOCTh BO3AyXa, TeMIlepaTypa, BHYTPCHHSSI DHEPTHs,
TEIUIOBOM  JIBUTaTe€lb, OJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsf,
ANEKTPUYECKOE TIOJIe, TPOBOJHUKH U JTUAIJICKTPHUKH, TOCTOSTHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE TI0JIE;

e pa3nUyYaTh SABJICHUS (TEIUIOBOE paCIIMpPEHHE U C)KaTue, TeIuionepenaya,
TEIUIOBOE  PAaBHOBECHE, CMayuMBaHUE, KalWUIAPHBIE  SIBICHMUA,
UCIapeHue, KOH/ICHCaLus, TJIaBJICHUE, KpUCTAILTU3aLUs
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKIIMS, U3TYUCHHE), dICKTPHU3AIHs TEl, B3aUMOACHCTBHE 3apsA0B,



NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMarHUTHasT HHIYKUUS) 1O ONHCAHUI0 HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

e paClio3HaBaTh TMPOSIBJICHUE M3YUYCHHBIX (DU3NYECKUX SIBICHUN B
OKpYXalollleM MHUpE, B TOM 4Yucie (U3UUYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KalNWULIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupoje, uznydeHne CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOChl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUYECTBO IKHUBBIX
OpraHU3MOB, MArHUTHOE TIOJie 3eMJH, Jpeld MoICcoB, pPoOJIb
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3emile, MOJIAPHOE CHSHUE, IPU 3TOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;

e OIMCHIBATh U3YUYECHHBIE CBOMCTBA TN U (DU3UUECKUE SBJICHHUS, UCIIOJIb3YS
(u3mueckne  BENMYMHBL  (TEMIlepaTypa, BHYTPCHHSS — OHEpIHs,
KOJIMYECTBO TEIUIOTHI, YJEIbHAsl TEIJIOEMKOCTh BEUIECTBA, YJEIbHAs
TEIJIOTa TUIABJICHMS], yJieJbHAs TEIUIoTa MmapooOpa3oBaHUs, yleabHas
TEIJIOTa CropaHusi TOIUIMBA, KOY(PQUIMEHT TOJE3HOro JACHCTBUS
TEIUIOBOM  MAIIIWHBI, OTHOCHUTEJIbHAS ~ BIAXHOCTh  BO3/yXa,
JJIEKTPUYECKUN 3apsil, CWIa TOKa, DJJIEKTPUYECKOE HaIpsKEHHUE,
COIIPOTUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUUYECKOTO TOKA), MPU OMHUCAHUU TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICIT UCTIOIB3YEMbIX BEJIMUMH, 0003HAYCHUS
U €JIMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SBJICHUS U TIPOIIECCHI,
VICIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU
CTPOCHHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toyner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHWs 3apsna, 3akoH Oma mid
y4dacTka 1enu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aIMUCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHUE;

¢ O0OBSCHATH (HU3MYECKUE MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3UIECKUX
SBJICHHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

epellIaTh pACUETHBIC 3aJaud B 2—3 JCUCTBHS, HCIOJIb3ys 3aKOHBI H
dbopmybl, cBs3bIBaOIMKE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
J@HHBIX JUISL PCIICHMs 3aja4d, BBIOMPATh 3aKOHBI M  (OPMYIIBI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOJUTh PAcU€Thl U CPaBHUBATH
MOJIy4YeHHOE 3HA4YeHHEe (U3WYECKOW BEIMYMHBI C W3BECTHBIMU
JAHHBIMU;

e pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIUTh MPU TTOMOIIH
(GU3HYEeCKNX METOJIOB, UCIIOJIB3YsI OTIMCAHUE WCCIICIOBAHMSI, BHIICISATh
MPOBEPSIEMOE TMPEIINOJIOKEHUE, OLEHUBATh MPABUWIBHOCTH MOPSAJIKA
MPOBEACHUS UCCIICIOBAHUSA, JIEJIATh BHIBOJIBI,



e IPOBOAMUTH OMNBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUU WIH
Gu3NuecKuX CBOMCTB TeN (KamWUIApHBIC SIBJICHUS, 3aBUCUMOCTH
JABJICHUSI BO3/AyXa OT €ro o0bEma, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI M HArpeBaHUs MpPU MU3MYYEHUH OT LBETa H3Iyyarollen
(mornomaroiei) MOBEPXHOCTH, CKOPOCTb HUCIHApPEHUsT BOJABI  OT
TEeMIIepaTyphbl KUJIKOCTH U IUIOMIAM €€ MOBEPXHOCTHU, AJIEKTPHU3AIUs
TE€1 W B3aUMOJICHCTBUE AJIEKTPUUECKUX 3aps0B, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisi MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JCUCTBUS MArHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIUPOBATh MPOBEPSEMbIE MPEANOIOKEHUS, COOUPATH
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYAOBaHUS, OMKUCHIBATH XOJ] OMbITA
U GOpMYIMPOBATH BHIBO/IBI,

e BBIMOJHATH  TPSIMBIE  M3MEPEHHUS  TEeMIEpaTypbl, OTHOCUTEIHHOM
BJIQXXHOCTU BO3/lyXa, CHJIBI TOKa, HAIMpPSHKEHUS C HCIOJb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JAATUYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH
pe3yibTaThl  M3MEPEHH ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

 POBOANTH UCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIUYUHBI
OT JIpyrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IMONEPEUHOTO
CEUYCHHUS] U YyJIENBHOTO COINPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, UIYIIEro 4yepe3 MPOBOJHUK, OT HAMpPsHKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIEI0BATEILHOTO W TapaJUIeIbHOTO COEIMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HUCCJIEIOBAaHHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATDh U3MEPEHHUS, CIIeIys TPEJIO)KEHHOMY TIaHy, (PMKCHUPOBAThH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJWIl U TPaduUKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

¢ IPOBOANTH KOCBEHHBbIE H3MepeHus (u3mdyeckux BeaU4uH (yAelbHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE TMPOBOJHMKA, padoTa H
MOIIIHOCTh JIEKTPUUECKOT0 TOKA): TUTAHHUPOBATh M3MEPEHUsI, COOMpaATh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYys MPEII0KEHHON UHCTPYKIIHUH,
Y BBIUUCIISATH 3HAUCHNUE BEJIMYUHBI,

ecOOMIONATH, TMpaBWJia TEXHUKH OE30MacHOCTH TMpU  pabore C
71a60paTOPHBIM 000PYAOBAHUEM;

e XapaKTepU30BaTh MPUHIHUINBI JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUcaHus (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUU, FIEKTPOOCBETUTEIHHBIC
puOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, DJICKTPOJABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3Yys 3HAHUS O CBOMCTBAX (DU3MUECKHUX
SBJICHUM W HEOOXOAMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

e paCIiO3HaBaTh TPOCTHIE TEXHUYECKHUE YCTPONCTBA W HU3MEPUTEIHHBIC
npuOOpel O CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (JKHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIH BHYTPEHHETO
CrOpaHusi, JIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMbI DJICKTPUUECKHUX
merne ¢ TMOCHIENOBAaTEIbHBIM W IMAPAUICTBHBIM  COCIMHECHUEM
AJIEMEHTOB,  pas3nuyasi  yCJIOBHbIE  OOO3HA4YEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LECIIEH;



e IPUBOJUTH  MpUMEPHl  (HAXOAUTh HUHMOpPMAIUMIO O TIPHUMEPaAX)
NPAKTUYECKOTO MCMIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJI1 oOecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpruoopaMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbSl U COOJIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KAIOIIIEH cpejie;

¢ OCYIIECTBJISITH TMOUCK HHGPOpMaIMU (U3UUECKOTO COJEpkKaHUS B
NuTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIJEIATh HH(POpPMAIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUMBON MUIT MOKET OBITh HEJJOCTOBEPHOM;

* ICTIOJIb30BaTh MIPH BBHITIOJHEHUU YYEOHBIX 3aJaHUM HAYUYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcbl cet MHTepHeT, BiaieTh NpUEMaMU KOHCIEKTHUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus UHPOPMAIIMK U3 OJHONU 3HAKOBOW CHUCTEMBI B
APYTYIo;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIICHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
collepKaHUsl, B TOM 4YHCIe NYOJUYHO MPEACTABIATH PE3yIbTaThl
IPOCKTHOW WM UCCIENOBATEIbCKONW  JEATEIBHOCTH, IMPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXK/IaTh BBHICTYIICHUE MTPE3CHTAIINEH;

eTPU BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCIEAOBAHHMN (HU3UUECKUX
MPOLIECCOB paclpeeisaTh O0SI3aHHOCTH B TPYINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J[a4aMH, CJICIUTh 32 BBHIITOJIHEHUEM IJIaHa JEeHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISIS TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

K koniy oOydenust B 9 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

¢ CTIONIb30BaTh TOHSTHS: CHCTeMa OTcuéra, MarepuajgbHas TOYKa,
TpaeKTopusl, OTHOCUTEIHHOCTD MEXaHUYEeCKOTO JIBUKEHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOrO Tela, pPaBHOBECHUE,
MEXaHUYeCKue KOjeOaHWs U BOJHBI, 3BYK, HH(MPA3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIC BOJIHBI, IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh, CIEKTPHl  HCIYCKAaHUS W
norJyiomenusi, anbda, 6eTa- U ramMma-u3IydeHUs, HU30TOIbI, SACpHAS
OHEPTETHKA,;

e pa3uuaTh SBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOTHOE
nmajeHue  TeJl, pPAaBHOMEPHOE  JBWIKEHHWE TI0  OKPYXKHOCTH,
B3aUMOJICCTBHE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KOJieOaHUs), PE30HAHC,
BOJTHOBOE  JIBIDKCHHE,  OTpPa)XEHUE  3ByKa,  MPSIMOJHMHEHHOE
pacmpocTpaHEHUE, OTpPaXKEHUE U TPEIOMJICHHE CBETa, TOJHOE
BHYTPEHHEE OTPaKCHUE CBETA, Pa3IOKCHHE OEJIOro CBETa B CIEKTP H
CIIOKE€HUE CHIEKTPAIBbHBIX IIBETOB, AWCIEPCHUS] CBETA, E€CTECTBEHHAs
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa W3ITyUCHHS)
M0 ONHUCAaHUI0O WX XaPaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;



e pacCliO3HaBaTh TMPOSIBICHUE M3YUYCHHBIX (PU3WYECKUX SIBJICHUH B
OKpYyXarolleM MHUpe (B TOM uuciie (pU3UUYECKUe SBICHHUS B MPHUPOJIE:
OPWIUBBL M OTJIMBBI, JBWXKeHUE 1uiaHeT COJMHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE >KUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKHE BOJHBI, IIYHAMH, 3XO,
[[BE€TA TEJ, ONTUYECKUE SIBJICHUSI B MIPUPOE, OMOIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (GOH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE HU3JIyYEHUE TMPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3IyYEHU HA OpraHu3M 4YeJjoBeKa), IPU STOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;

e OIIMCHIBATh U3YUYECHHBIE CBOMCTBA TN U (DU3UUECKUE SBICHHUS, UCIIOJIb3YS
¢du3nueckre BEIUYUHBI (CPEIHSsI U MTHOBEHHAsl CKOPOCTh Tejla IMpH
HEPABHOMEPHOM JIBHMKEHUH, YCKOPEHUE, TIEpEeMEIleHUE, yTh, YTI0Bas
CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TaJICHUsA, BEC TeJNa, HMITYJIbC Tea, HMITYJIbC CHUJIBI,
MeXaHu4eckass paboTa W MOIIHOCTb, NMOTEHIIMAJIbHAS SHEPTUs Tela,
MOJTHSTOTO HaJl TOBEPXHOCTHIO 36MJIH, TOTCHITUATbHAS YHEPTHUS CKATOU
NPYXXUHBI, KUHETHUYECKasi DHEPTrus, MOJHAs MEXaHWU4ecKas HSHEpPrus,
NepUoJl M YacToTa KoJieOaHWHM, JIJIMHA BOJIHBI, TPOMKOCTH 3ByKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeNib MPEIOMIICHUS CPEJibl), TpU
OMHMCAHUM TPABUIBLHO TPAKTOBATH (PU3NYECKUN CMBICT HUCIOIb3YEMBIX
BEJTMYHMH, 0003HAYCHUSI W CAMHMIIBI (PU3NYECKUX BEJIMYWH, HAXOJUTH
(bopMyIIbl, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO BEIUYUHY C APYTUMU
BEIMYMHAMH,  CTPOUTh  TIpa@UKd  U3YYCHHBIX  3aBHUCHUMOCTEU
(M3UYECKUX BEIIMYUH,

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SBJIICHUS U TPOIIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIUI CYNEPIIO3UIIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsS0BOTO M MAacCOBOIO
yuceNl TMpU SAJEPHBIX pEaKUusxX, NP DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKCHHE,

¢ O0OBSCHATH (PU3MYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE  CHUTyalluid  TPAKTUKOOPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHCHHE U3 2—
3 JIOrMYEeCKMX IIaroB C Omnopod Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEHH;

epemaTh pacy€THBIC 3aJaud (OMHUparoIIMecss Ha cucremMy u3 2-3
YpaBHEHUH), UCHOJNB3ys 3aKOHBI W  (OpPMYJIbI, CBS3BIBAIOIIUE
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHalIMW3a YCJIOBHS —3aJaduu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pEIIeHHs, MPOBOJUTH PACUETHl U OICHWBATh PEATUCTUYHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UYECKON BEIMYUHBI,

e pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIUTh MPU TTOMOIIH
(bu3HUEeCKX METOJIOB, UCIOJIb3Ys OMKMCAHKE MCCIIEIOBAHNUS, BBIICISATh
MIPOBEPSIEMOE TIPEIIOIOKEHNE, OIEHWBATH MPABUIBHOCTh TOPSIKA



NPOBEJICHUSI UCCIEOBaHUs, JeliaTb BBIBOJIbI, HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

e IPOBOAMUTH OMNBITBI 1O HAOMIOACHUIO (U3UYECKUX SBICHUN WM
(Gu3HUecKX CBOMCTB Tel (M3yueHHe BTOPOTo 3aKoHa HeloTOHa, 3aKoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUl MPYy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSAMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolei TMH3e, HabJI0/ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYEHHUSI): CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa OOOpYyJIOBaHUS, OMKCHIBATH XOJ OMNBITA U €ro Pe3yJIbTaThl,
(GbopMyIMpOBATH BHIBOIBI;

 POBOAUTH MPU HEOOXOJAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpEeaAeIIss
CpellHee 3HaueHUE H3MepseMON BeIMYHMHBI ((POKYCHOE paCCTOSHUE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(u3MepuTeapLHOrO MpUdopa);

¢ IPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HauaJbHOM CKOPOCTHU, MEepUOa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpaKeHUs! CBETa OT yrJja MaJIeHUus W yria MpejoMIIeHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
(M3UYECKUX BEIIMYMH B BHUJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI 11O
pe3ynibTaTam HCCIICIOBAHUS;

¢ IPOBOANTH KOCBEHHBIE WU3MEPEHUS (PU3NUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPECHHE Tena IpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIDPUITUECHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIOIIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs], CIeAys TMPEeUIOKEHHON  HMHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI M aHAIU3UPOBATh IMOJyYCHHBIC
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

ecOOMIONATh, TpaBWia TEXHUKH OE30MacHOCTH TpU  pabore C
71a60paTOPHBIM 000PYAOBAHUEM;

e pa3IMyuaTh OCHOBHBIC TMPU3HAKK WU3YYCHHBIX (UUUECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPIIOE TENIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, MUIAHETapHas MOJENb aroMma, HYKJIOHHas
MOJIEINIb AaTOMHOTO SI/IPa;

e XapaKTepU30BaTh MPUHIHUIBI JCHUCTBUS U3YYCHHBIX NTPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
CIIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUS O
CBOMCTBax (M3MYECKUX SBICHUH U HeoOxomumble (usmdeckue
3aKOHOMEPHOCTH;

¢ IICTIONTb30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUIECKUX
YCTPONCTB, U3MEPUTEIHHBIX PUOOPOB U TEXHOJIOTHIECKUX MPOIIECCOB



NpU pelieHHH Y4eOHO-TPAKTUYECKUX 3ajad, ONTHUECKHE CXEMBI IS
MOCTPOCHUST U300paKSHHI B IIJIOCKOM 3€pKajie U COOMparoIiei TMH3e;

e PUBOJUTHL TpHUMEPHl  (HAXOAWTh HWHQPOPMALMIO O  MPUMEPaAX)
NPAaKTHYECKOTO HCIIOJIb30BaHMS (U3MUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
¥ TEXHHYECKUMHU YCTPONUCTBAMHU, COXPAHECHHUS 3JIOPOBBS U COOJIIOICHUS
HOPM 3KOJIOTUIECKOTO MTOBEACHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISITh TIOMCK HWHQPOpPMAIMK (PU3NIECKOTO COJACpKAHUS B
WNuTepHere, caMOCTOSTENBHO (OpMyNMHpyst TIOMCKOBBIH — 3ampoc,
HaXOJWTh  TYTH  ONPENCICHHUS  JOCTOBEPHOCTH  IOITYYCHHON
WHPOpPMAIIMU HA OCHOBE WMCIONIMXCS 3HAHWM W JIOMOJHUTEIBHBIX
MUCTOYHUKOB;

* ICTIOJIb30BaTh MIPH BBHITIOJIHEHUU YYEOHBIX 3aJaHUI HAYUYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MYECKOro COAep)KaHUs, CIPaBOYHBIE MaTepHAaIbI,
pecypcbl cetn MHTepHeT, BiaieTh NpUEMaMU KOHCIEKTHUPOBAHUS
TEKCTa, MpeoOpa3oBaHus UHPOPMAIIMK U3 OJHOM 3HAKOBOW CHUCTEMBI B
APYTYIO;

*CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUSA,
myOJIUYHO MPEICTABIIATh pe3ynbTaThl POEKTHOU WIH
UCCIIeI0BATEIBLCKON JAESTEIBHOCTH, TIPU 3TOM T'PAMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATHUUHBIA anmapar H3yd4aeMmoro paszeia (U3NKU U
COMPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.



