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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM U TPEeOOBAHUM K pe3ysibTaTaM OCBOCHUS Ha
yII1yOI€HHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHON MPOTPaAMMBI,
npencrasieHHbix B GI'OC 00O, a Takxke ¢ yuérom (enepanbHoil paboyeit
nporpaMmbl BocnuTaHusi 1 KoHuenuuu mnpenojaBaHus y4yeOHOro MpeameTa
«Pu3uKa».

Conepxanue mporpaMMbl 10 (U3WKE HAIMPaBICHO HA YIOBJICTBOPEHUE
MOBBINICHHBIX 3aIIPOCOB O0YYAIONIUXCS, CTPEMANIUXCS K Oojiee TIyOOKOMY
OCBOCHMIO (M3MUECKUX 3HAHWM, U HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOUH
rPaMOTHOCTH oOyuaromuxcsi. B mporpamme mno (u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peanuzanuu tpedoannii @I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjibTaTaM OOy4eHHUs, a
TaK)X€ MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHuUs.

[Iporpamma 10 (u3UKEe YCTAaHABIMBACT paclpeesieHne Y4eOHOro
Marepualia Mo TrojaM oOydeHus (IO KjaccaM), MpeajiaraetT MNPUMEPHYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
PEIMETHOTO COJICPKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usmke paspaboTaHa C IEIbI0 OKa3aHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOUIUM JJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJBbKY (PU3MYECKHE 3aKOHbI JIEKAT B OCHOBE
IIPOIICCCOB M SIBIICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpaduel, BHOCUT BKIJIAJ B E€CTECTBEHHO-HAYUHYIO KapTUHY
MHUpa, IPE0CTaBIseT HauboIee sICHbIE 00pa3Ilbl MPUMEHEHUSI HAyYHOTO METO/a
MO3HaHUs, TO €CTh CIIOC00a MOJyYeHHUs IOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETo
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPAaMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenune ¢usuku Ha yrayOJEHHOM ypOBHE MperosaraeT yBEpPEeHHOE
BJIAJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

UHTEPIPETUPOBATD JJAHHBIC U UCTIOJb30BaTh HAYYHBIC 10KA3ATEIbCTBA IS
MOJTy4YEHUSI BHIBOJIOB.



Henn wm3ydenus ¢GU3MKUA HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
omnpenencHsl B KoHrenmuu npenogaBaHus ydeOHoro mnpeamera «DPusnka B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPaAMMBbl, YTBEPKAEHHOW pEIICHUEM
Konnernn Munucrepcrsa npocseenus Poccutickoit @eaepannn (IpOTOKOJI OT
3 nekaOps 2019 r. Ne [1K-4BH).

Lenu nzydenus: Gpu3MKu Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECA U CTPEMIICHUS OOYYaIOIUXCsl K HAYYHOMY H3YyUYECHHIO
IPUPOABI, PA3BUTHE WX UHTEIICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUA U (opMUpPOBAHUE
MCCJIEI0OBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMHupoBaHWEe YMEHUH NPUMEHITh (PU3NYECKHE 3HAHUS W HAYJIHBIC
JI0KA3aTeNbCTBA ISl OOBSICHEHUS OKPYKAIOIINX SBICHHM,

dbopMHupOBaHUE TIPEACTABICHUA O POIM (U3WKU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiein
podeCCUOHAIBHOM JI€SITEILHOCTH, CBSI3aHHOW C (PU3MKOHM, MOATOTOBKA K
JanpHENIIeMy 0Oy4eHHUIO B 3TOM HAMPaBIICHUN;

dbopMHpOBaHWE TOTOBHOCTH K JaJbHEHMIIEMYy W3y4YeHHUIO (PU3MKK Ha
yriyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpodriie oOydeHHsS Ha
YpOBHE CPeJHET0 00111ero 00pa3oBaHusl.

JlocTmkeHre ITHX IIEJIed MporpamMMBbl 1Mo (PU3MKE Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npUOOpETeHNE 3HAHUI O TMCKPETHOM CTPOCHHUH BEIIIECTBA, MEXaHUYECKHUX,
TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOpETECHUE YMEHUM aHATM3UPOBATH U OOBICHATh (PU3NUECKUE SIBICHUS
Ha OCHOBE M3YyYCHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJOB PCIICHHUS pPacUYE€THBIX W KAYeCTBEHHBIX 3ajad,
TpeOYIOIMX CO3MaHUSI M HCIOJIb30BaHUS (U3HUECKUX MOJENEH, BKIIIOYas
TBOPUYECKHUE U MPAKTUKO-OPUESHTUPOBAHHBIC 33]1a4H;

Pa3BUTHE HCCIEAOBATCIIbCKUX YMEHUHN: HAOMIOATh SBJICHUS U U3MEPATH
buzngeckue BCJINYHHEI, BBIJIBUTAThH TUIIOTE3BI U npeaiaraTh
AKCIIEPUMEHTAIILHBIE CITOCOOBI UX MPOBEPKH, INITAHUPOBATH U IPOBOIUTH OTIBITHI,
AKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS, AHAJTM3UPOBATH IMOJTYYCHHBIC JTaHHBIE U
JIeaTh BBIBO/IBI;



OCBOEHHE MPUEMOB paboOThl ¢ MHPpOpMaIUell PU3NIECKOTO COMEpKaHuUs,
BKJTFOYast THGOPMAIIHIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3UKHM, HHTEPITPETAITIS
U KPUTUYECKOE OlIEHUBaHUE HH(POPMALIUU;

3HAKOMCTBO €O chepamu PpoPecCHOHANBHOMN NeATeIbHOCTH, CBSI3aHHBIMU
¢ GUBHUKOI, 1 COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMHM Ha JTOCTHIKCHUSIX
(du3znyecKoil HayKu.

Ha wusydyenue ¢usuku (yriayOnéHHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoBanus orBoautcs 340 ygacos: B 7 kimacce — 102 yaca (3 yaca B
Henento), B 8 kinacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 136 vacos (4
yaca B HEJIEITIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpPaA.

®duznka — HayKa O Mpupoje. SBneHus npupoabl (3JIEMEHTHI COJIEPKaHMS,
BKJTIOYAIOIINE MEKIPEIMETHbIC CBs3U). OU3NUECKUE SIBJICHUSA: MEXaHUUYECKUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BenIWYUHBbL. PasmepHOCTh. EnuHUIB QU3NUYECKUX BETUYHH.
N3mepenne Qusnyeckux BeauuuH. JTanoHbl. dusmyeckue mnpudops. llena
nenenus. [lorpemnocTts u3mMepenuit. [IpaBuia 0e3omacHoro Tpyaa npu padore ¢
nabopatopHbIM 000Opya0oBaHueM. MexayHapoaHasi cucteMa efauHuil. IlepeBos
BHECUCTEMHBIX ¢AUHHUIL B eaquHuUIIbI CH.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH U3Y4alOT MPUPOIY.
EcTecTBeHHO-HayuYHBIN METOJ MO3HAHUA: HAONIOJACHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJABMKECHHUE THUIOTE3, OJKCIEPUMEHT IO IMPOBEPKE THUIIOTES,
oObsicHeHHue HabOmogaeMoro siBieHus. OnucaHue (QU3MUECKUX SBJICHUU C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, SJIEKTPUYECKHWE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSI.

dusnyeckre MpuOOPhl U MPOIEaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
K poBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenure 1EHbI IeICHUS MIKaJIbl U3MEPUTEIHLHOTO TTprbopa.

N3mepenne paccTosHUM.

N3mepenue miomaan u oobéMa. MeTo 1 majgeTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX Te1. MeToa psioB.

[IpoBeneHue uccieqoBaHUsI MO MPOBEPKE TUMOTE3bI: JATBHOCTh MOJETA
apukKa, MyneHHOro TOpU30HTAILHO, TEM OO0JIbIIe, YeM OOJIbIIIEe BHICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBE€HUA 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBmxkeHue yactuil BemecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHI[ C
Temrneparypoil. bpoynosckoe asuxkenue. uddysus. Bzaumonaeiicteue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.



ArperaTHbl€ COCTOSIHUS BELIECTBA: CTPOEHUE Ta30B, )KUIAKOCTEW U TBEPABIX
(KpucTalMyeckux) Ten. B3anMocBsI3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHUAX M HMX  aTOMHO-MOJIEKYJISIPHBIM — CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBYKCHHSI.

Habmonenue nuddysumn.

HaGnronenue  siBieHUN,  OOBSICHSIOMUMXCS — NPUTSHDKECHHUEM WM
OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

Ouenka JguaMmeTpa aroMa METOJIOM PSJAOB  (C  MCHOJIb30BAHUEM
dboTorpaduii).

OnbIThl 10 HAOTIOAEHUIO TEMJIOBOIO PACILIUPEHUS ra30B.

OnpITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexannueckoe paswxkeHue. Ilyte m mnepememenue. PaBHOMepHOE U
HepaBHOMepHOE JBMxeHne. CBOOOAHOE NaJieHHE KaK pUMep HEPaBHOMEPHOTO
nerkeHus teil. Ckopocts. CpeaHsst CKOPOCTh IIPU HEPABHOMEPHOM JBUKEHUU.
Pacuér myTu u BpeMeHU JBUKEHHUS.

I'paduxm 3aBUCHMOCTEN BEIMYMH, ONUCHIBAIOIIMX ABMXKeHHE. OO0mue
HOHATHSA 00 OTHOCUTENBHOCTH JBMWKEHUS. CIOXKEHUE CKOpOCTEeW Ui Ted,
JIBIKYLIUXCS MTapajuiesibHO.

SBneHune nHEpUUHU. 3aKOH MHEPLIMU. B3auMoaeicTBue Tell Kak MpUYMHA
M3MEHEHHSI CKOPOCTM IBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tela B
MOCTynaTeabHOM JBHKeHUU. [lmoTtHOCTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJl B enuHule o0béMa BemiectBa. CMecH M CIUIaBBI.
[ToBepXHOCTHAs M JIMHEWHAS IUIOTHOCTb.

Cuita kak XapakTepucTuka B3auMoaencTsus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. 3MepeHne cuibl ¢ MOMOIIBIO TUHAMOMETPA. SIBICHUE TATOTEHUS U CUIa
TsokecTd. Chijla TSDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CroxeHue cuil, HalpaBJICHHBIX MO OAHOM HpsiMOM. PaBHoAEiCTBYyrOIIas CHUIL.
Cuna tpeHus. TpeHre CKOJBXEHUS U TPEHUE TOKOsl, BSI3Koe TpeHue. TpeHue B
OPUPOJAE U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkOpOCTH NMPSAMOJIIMHENHOTO JBUKEHHS.

Habutoienue siBjeHUsI UHEPIIUH.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU Tell.



CpaBHeHME Macc MO B3aUMOJAEHCTBUIO TEJI.

CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOMA.

Jlabopamopnwie pabomol u onvimol.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapUKa B KUIAKOCTH,
MOJEJIN 3IEKTPUIECKOTr0 aBTOMOOWUJIS M TaK Jajiee).

OmnpeneneHne CpeHEW CKOPOCTH CKOJBKEHUS OpycKa WIM MIapHKa IO
HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTskeHUs (nedopmariim)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOLINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, KMIKOCTEN M ra30B.

Hasnenne. Cuna paBneHus. CnocoObl YMEHBIIEHHS W YBEJIHYEHHUS
naBneHus. JlaBnenue raza. 3aBHCHMMOCTb JaBJIEHHMS Tra3a OT 00bEMa U
temrneparypsl. [lepenaua gaBneHus TBEPABIMU TEIaMU, )KUIAKOCTIMH U Ta3aMHu.
3akoH [Tackans. [lHeBMaTHUeCKHE MAILIUHBI.

3aBUCUMOCTh  JaBJCHUS  KUJAKOCTH OT TJIYyOWHBI  TOTPY>KECHHS.
I'uppocratnueckuit napagokc. CooOumiatonuecss cocynbl. ['uapaBiaudeckue
MeXaHu3Mbl. Vicronb30BaHNe BHICOKUX JaBICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y eTponcTBO BOJOIIPOBOAA.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuurHbI CyiecTBOBaHUS
BO3ymHON o6osouku 3emun. OnbiT Toppuuesnnu. U3meperune atmocdhepHoro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEpPHOTO JABJICHHUS] OT BBICOTHI HAJl YPOBHEM
Mopsi. [Ipubops! At u3MepeHust atMoc(hepHoro AaBiIeHUS.

JlelicTBHE )KUIKOCTHU U ra3a HAa NOTPYKEHHOE B HUX TeEJIO. BeITaikuBaromas
(apxumenoBa) cwia. 3akoH ~ Apxumena.  YCIOBUE€  BO3HUKHOBEHUS
BBITAJIKUBAIONICH  (apXumenoBOi) cuibl, mnojaTekaHue. IlnaBanuwe Ter.
Bosnyxomnnasanue.

Hemoncmpauuu.

3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[Tepenaua qaBneHUs )KUIKOCTHIO U Ta30M.

Coobmrarouecs: CoCy/bl.

I'mppasiueckuit mmpecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.

Cudon.

3aBUCUMOCTH BBHITAJIKUBAIOIICH CHIIBI OT 00bEMa TOTPY>KEHHOM B )KUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.



PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOU KUAKOCTH.

Y ciioBue 11aBaHus TEI: TUIABAHUE WJIU TTOTPYKEHUE TEJI B 3aBUCUMOCTHU OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa OrpyKEHHOMN B
KHUJIKOCTh YaCTH TENA.

OnpeneneHue  BBITAIKUMBAIOLIECH CHJIBI, JEHUCTBYIOIIEH Ha  TeEJO,
NOTPYKEHHOE B )KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CUJIbL, IEUCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOMICH  CHIIBL,
JIEHUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00bEMA OTPY>KEHHOMN B KUIKOCTh YACTH
T€Ja U OT INIOTHOCTU KUJKOCTH.

KonctpyupoBanue apeomerpa wWiIM  KOHCTPYMPOBAHUE JIOJKU WU
OIIpELICJIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGoTra 1 MOILIHOCTB. JHEePrus.

Mexanuueckass pabota i CWJI, HalpaBJICHHBIX BJOJb JIMHUH
nepemMenieHus. MomHoCTb.

[IpocThie MexaHU3MBI: pbIYar, BOPOT, OJIOK, MOJHUCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXXHWUYHBIA Me€XaHu3M. MowmeHT cuibl. PaBHOBecue peryara.
[IpaBuno momentoB. [IpuMeHeHHe mpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY, TEXHUKE, JKUBBIX OPTaHU3MaX.

Mexannueckas »sHeprud. KuHerndeckas W TOTCHIMAIbHAS DSHEPTUSL.
[IpeBpamienre OAHOTO BHUAA MEXAHUYECKOM OHHEPrud B APYrod. 3aKOH
COXpaHEHUS U MPEBPALICHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

HccnenoBanue yciioBuil paBHOBECHS pblyara.

N3mepenune KIIJl HakIIOHHOM TIIIOCKOCTH.

N3yuenune mpaBuia peryara JJis MOABUKHOTO M HETIOJBIYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

Omnpenenenne padoOThI CUJIBI YIPYTOCTH TIPU OABEME TPY30B MPU TTOMOIIH
MOABMYKHOTO OJIOKA.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC



Pa3gea 6. TertoBLIe ABJI€eHUSA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJI. OMbIThI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. I'padeHn — HOBBIA MaTepuan JUisl HOBBIX
TEXHOJIOTUN. TEeXHOJIOTHM TOJMYyYEeHUs] UCKYCCTBEHHBIX aiMa30B. OObsICHEHUE
CBONCTB r'a30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE NOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TeoprH. [ [0BEpXHOCTHOE HATSKEHUE, CMAYNBAHUE, KAITHIJIJIIPHBIE
ABJIEHUA. TErIoBO€ pAaCIIMPEHUE U CoKaTUE. 3aBUCUMOCTH NIABJICHUS ra3a OT
o0BbEMa, TeMIieparypsl.

Temnepatypa. CBsi3b TEMIIEpATYpPbl CO CPEAHEN KMHETHYECKOW SHEpPrUeu
TEIJIOBOTO JBH>KEHUS YaCTUL. TeMIlepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HM3MEHEHUsST BHYTPEHHEH SHEPIHH:
TEIUIONepesaya U coBepuieHue  paboTel.  Buapl  Temnonepenauu:
TEIJIONPOBOJIHOCTD, KOHBEKIIUA, U3lydeHUe. Buabl Teruionepenayu B IpUPOIE U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOLECCOB.

KonuyecTBo TemnoTsl. Y AelbHas TEIIOEMKOCTh BEIECTBA. Temioo0MeH
TEIUIOBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHEHHE TEIIOBOTO
Oananca.

IInaBieHne M OTBEpPACBAHME KPUCTAJUIMYECKUX BELIECTB. Y AciIbHAsA
TerioTa rasnenus. [lapoodpasoBanue u konaencauus. Ucnapenue. Kunenue.
VY nenbHas TemnoTa mapooOpa3zoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT
atMocdepHoro aaBieHus. HachlmeHHbIH M HEHACHIIIEHHBIN map. BriaxHOCTh
BO3/1yXa.

DHeprus TOIIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuunel pabotsl TeroBbix apurareneil. KIIJ TemioBoro asuratens.
TeruioBele ABUTaTENM W 3alluTa OKPYKAIOWIEH cpeapl. TerioBble MOTEPU B
TEIJIOCETSX.

3aKOH COXpAaHEHMS U NPEBPAILECHUS SHEPTUHM B MEXaHUYECKUX U TEIIIOBBIX
nporeccax.

Jemoncmpayuu.

Haboienne O6poyHOBCKOTO IBUKEHUSI.

Ha6nronenue nuddysun.

HaGntonenue sBIEHUN NOBEPXHOCTHOIO HATSDKEHHS, CMAyMBaHUA M
KAMWUIAPHBIX SIBJICHUAM.

HabGnronenue TemioBoro paciimpeHus Tedi.



N3menenne naBneHus raza mpu U3MEHEHWH OO0bEMA M HATrPEeBAHUU WITU
OXJIQXK/ICHHH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Buae! Temionepenaymn.

OxnakieHue Tpy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

Ha6nronenue kunenus.

Ha6nronenue noctosiHCTBA TeMIIepaTyphl PHU IJIABJICHUU.

Mojenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie pabomuel u onvimol.

OnBbITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.

N3mepenne temreparypbl OpU MOMOIIM KUIKOCTHOTO TEpMOMETpa U
JaTYuKa TeMIEepaTyphl.

OnbITel MO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/NIOHE IIMPHUIIA.

HccnegoBanne 3aBUCUMOCTH JIaBJIEHHS BO3AyXa OT €ro oObéMa H
TEMIIEPATYPHI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA HKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTyPHI.

HaGnronenue wu3MeHeHUs BHYTPEHHEW OJHEPruu Tella B pe3ysbTaTe
Terionepeaay U padboThl BHEUTHUX CHUJL.

UccnenoBanue siBlieHUs TEMJI0OOMEHA MpPU CMEIIMBAHUU XOJIOJHOM U
ropsityer BOJBL.

OnpeneneHue  KOIWMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  MpHU
TEIJI000MEHE C HAarPEeThIM METAUIMUECKUM LIHJIUHAPOM.

Onpenenenre MOIIHOCTY TEIIOBBIX NOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

Uccnenosanue npoiiecca UCMapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3AYXa.

Omnpenenenue yieabHON TEMIOTHI MJIaBJICHUS JIb/A.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHBIX Tell. 3akoH KyroHa.

DnekTpuueckoe noise. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYHEPHO3ULINH JISKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu a35ieKTpruuecKux 3apsa0B. DJIE€MEHTAPHBIN SJIEKTPUYECKHM 3apsi.
Crpoenue aroma. IIpOBOJHUKH, AMAINEKTPUKU U TMOJYHPOBOJAHUKH. 3aKOH
COXPaHEHMS AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTtouHuku MOCTOSSHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJEKTPUUECKUN TOK B METaJIIaX, KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia ToKa. OJIEKTPUUECKOE HANpPsHKEHUE.
AMnepMeTp MU BOJBTMETP B LENH IOCTOSHHOrO TOKa. (CompoTUBIICHHE
IPOBOJHMKA. Y AEIBHOE COMPOTHUBJIIECHUE BemiecTBa. 3akoH OMa g ydacTka
uenu. [locnenoBarensHoe U napajuienbHOE coequHeHue mpoBoaHUKOB. D/IC B
IIENA TIOCTOSTHHOTO TOKa. 3akoH Oma mis momHou 1enu. [IpaBuma Kupxroda.
Pacuér npocThix anexkrpudeckux emnen. Henmuennpie 2371€MeHTHI.

PaGota u MONIIHOCTH AJEKTpUYECKOro Toka. 3akoH Jxoyms-Jlenna.
DNeKTpUYecKue Uenu M MOTPEOUTENN DJIIEKTPUYECKOW HHEPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3auMoOAelWcTBHE TMOCTOSAHHBIX  MArHUTOB.
MaruutHoe nosie. MarHuTHoOE 1noJjie 3eMJIM U €r0 3HaYEHUE JJIs1 ’KU3HU Ha 3eMII€.
OnbiT Opcrena. MarHUTHOE TMOJE€ 3IEKTpUYECKOro Toka. OmnbeIT Ammepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIEMCTBME MAarHUTHOTO MOJsA Ha
MpoBOAHUK ¢ TOKOM. Cwmia Ammepa W omnpenencHue €€ HalpaBIICHHUS.
DJIEKTPOJIBUTATENb MMOCTOSHHOTO TOKa. VICIONb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS SJIEKTPUUYECKON HHEPTUU.
DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX MCTOYHHMKAX HHEPIHUU. IKOJIOTHYECKUE
pO0JIeMbI SHEPTETUKH. TOTIMBHBIC SJIEMEHTHI U SJIEKTPOMOOHITH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3NIEKTPUUECKUX 3apsSa0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.

Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

MoaenupoBaHu€ CHUJIOBBIX JIMHUWA JJIEKTPUYECKOTO TMOJI € TMOMOUIIBIO
OYMa>KHBIX CYJITaHOB.

[IpoBOTHUKM W TUAJIEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUUECKUM TOK B )KUIKOCTH.



["a30BbI1 pa3ps.

N3Mmepenne cuiibl Toka aMIepMETPOM.

N3Mepenune 3JeKTpUYeCcKOro HapsKeHUs. BOJIbTMETPOM.

PeocTart 1 MarazuH COpOTUBIICHUH.

BzanmopenicTBrE MOCTOSTHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH PA3ICICHUS MTOII0COB MATHUTA.

MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJICKTPOMArHuT.

JleliCTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

Onbitel Dapajes.

DIIEKTPOTre€HEepaTOp NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

OnbITel IO HAOMIOJIEHUIO BJIEKTPU3ALMUA TEJI MPU COMPUKOCHOBEHUH U
MHIYKIHUEH.

HccnenoBanne ACHCTBUA DICKTPUUYECKOTO II0Ji1 Ha MPOBOJAHUKU U
JADJICKTPUKH.

COopka 1 UCTIBITaHUE DJIEKTPUUYECKON 1IN TOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PEIUCTOP,
OT HaNPSKEHUS Ha PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
COIPOTHUBJICHUA MTPOBOJIHUKA OT €T0 JJIMHBI, IJIOMIAANA TOMEPEUYHOr0 CEYEHUS U
Marepuana.

Ornpenenenue yaeabHOTO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSKEHUH TMPU  IIOCIEA0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CAJIBI TOKA MPU MNapajUIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UICTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

ITpoBepka BbInoHEHUS 3aKk0HAa OMa /1J1s MOJTHOM 1EH.

N3ydenne BOJbTaMMEPHBIX XaPAKTEPUCTUK HEIMHEHHBIX JJIEMEHTOB
(JtamIIbl HAKaJIMBAHUS WU TIOJTYTIPOBOJHUKOBOTO JHO/1A).

Omnpenenenre pabOTHI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOIIHOCTU  BJEKTPUYECKOTO TOKA, BBIACISEMON Ha
pesucrope.

Omnpenenenune KII/I HarpeBaTens.



HccnengoBanne MarHuTHOrO B3aUMOAEHUCTBUS TOCTOSSHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUN
U pa3JIeJICHUH.

Hccnenoanue neiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KaTylIKH C TOKOM M MarHuta OT CHJIbl M HaIlpaBJICHUs TOKA B KATYIIKE U OT
Hau4uus (OTCYTCTBHSI) CEpACUHHUKA B KATYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHctpyrpoBanue u uzydeHue paboThl 3J€KTPOIBUTaTEIS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnbpITel MO UCCIAEAOBAHUIO SIBJICHUSI SJEKTPOMATHUTHOW HMHAYKIUU:
MCCIIEIOBAHNE U3MEHECHUM 3HAYCHUS U HAPABIICHUS MHAYKIHOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. CrnocoObl onucaHus
MEXaHUYECKOTO JIBWXKCHHS: TaOMW4HbIA, TrpadUuyecKuil, aHaIUTHYECKUU.
Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUXKEHUSI.

BekTopHble BEIMYMHBI, ONEpallMM C BEKTOPAMM, IPOCKLUHUHU BEKTOpA.
Pannyc-BexkTop MarepuanbHOM TOYKH, IIEPEMEIICHHE Ha  IUIOCKOCTH.
PaBHOMepHOE mnpsmonMHENHOE IBHKEHHE. HepaBHOMEpHOE NPAMOJIMHENHOE
newkeHue. CpenHsss U MTHOBEHHAs CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBHXXEHHE. Y CKOPEHHE
cBoOOaHOTO nageHust. OnbeITe! [ anmuies.

I'paduueckas unTEepnpeTanys yCKOPEHUs, CKOPOCTH, MPOUEHHOIO MyTH U
IIEpEMELICHHUS U1l TPSMOJIMHEMHOTO JBUKECHUS.

JIBvokeHue Tenna, OpOIIeHHOTO O] YTIIOM K TOPU30HTY.

JIB>keHHne 1o OKpyXHOCTHU. JIMHEWHas CKOpOCThb, YIJIOBas CKOPOCTb,
MEPUOJT U YaCTOTa OOpAIlEHUs MPU PABHOMEPHOM JIBHXKEHHH 1O OKPY>KHOCTH.
CKOpOoCTh M YCKOPEHHE NIPU ABMKEHUHU MO OKPY>KHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs CUia.

IlepBpii 3akoH Herotona. Bropor 3akoH HeroTona. Tperuii 3akoH
Herorona. IIpuHumn cynepno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHHS,
CUJIa TPEHUS MOKOs, Ipyrue Buabl TpeHus. Koadpuiment tpenus.

JIBY>KEHHE TEN IO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL.



3akoH bepHynnu u noabémHas cuna Kpblia. COBpeMEHHbIE JETaTEIbHbIE
anmaparbl, CyJa Ha IOABOJHBIX KpbUIbSIX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISIX. [IBHKEeHHE Moe3/1a HAa MAarHUTHOM MOAYIIKE.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHUS. [[BH>KEHME TEl BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B ToM uyucie mianeT Bokpyr Comuna). Ilepsas
KOCMHYECKAsi CKOPOCTh. HeBECOMOCTB M EpETpy3KHu.

PaBHOBecue maTepuanbHOM TOUkH. AOCOIIOTHO TBEP0E TEsl0. PaBHOBecHe
TBEPIOrO TEjla C 3aKpPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynec Ttema. M3menenne wmnyinbca. Mmmynsc cuimbl. Yiopyroe u
HEYNpPYyroe B3auUMOJICHCTBHE. 3aKOHbI M3MEHEHHSI W COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexanudeckass padoTa U MoIIHOCTh. PaboTa cuil TsbkecTd, YNpyrocTw,
TpeHus. CBs3b SHEpruu U paboTel. IloTeHIMaNbHAs PHEPTUs Tea, MOAHSATOrO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAass HHEPrUs CKATOW TPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KWUHETUUECKOW SHEPTUU. 3aKOH U3MEHECHUS
Y COXPaHCHUS MEXAHUYECKON SHEPIUH.

Jlemoncmpayuu.

Habnrogenne MexaHM4ecKoro JBMXKEHHS Tejla OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHUE TyTEed W TPACKTOPUM NBUKEHUS OOHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBM>XeHUS Tella Mo OKPYKHOCTH.

HaGnronenue MexaHU4eCKUX SIBICHUH, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHXKEHHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

Haobntonenue paBHoBecHs TeJ, CBOOOIHOTO NMaJAeHUs, KOJIeOaHusl MasTHUKA
B MHEPLHUAIBHBIX CUCTEMAaX KaK MOATBEPKAECHUE MPUHIIANA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS TeJIa OT €r0 MacChl U JEUCTBYIOIIEH Ha HETO CHUIIBI.

HaGnronenue paBeHCTBA CHIT TPY B3aUMOJICUCTBUU TEIL.

N3meHeHune Beca Tena npyu yCKOPEHHOM JBHKCHUU.

IIepenaya ummyJsibca py B3aMMOAECHUCTBUHU TEJL.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa TP a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHue UMIyJibca MPU YIPYroM B3aUMOJICHCTBUU.

HaGnronenue peakTHBHOTO JIBUKEHUS.



CoxpaHeHue Hepruu Mpu CBOOOTHOM HaACHUH.

CoxpaHeHHEe SHEPTUH NPU ABUKEHUU TeIa MO/ IEUCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

KoncTpynpoBanne TpakTa AJisi pa3srOHa U JAJbHEWUILIETO PaBHOMEPHOTO
JBVKEHUS MIAPUKA I TEJIEKKU.

Onpenenenue cpegHed CKOPOCTH CKOJBXKEHUS OpycKa WM JBHKCHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHUSl Tella IPU PABHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTHA IMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CAM MpPU PaBHOYCKOPEHHOM JIBKEHUU 0e3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCA KakK PsAJ HEYETHBIX YUCEJ, TO BPEMEHA
OJINHAKOBBI.

HccnenoBanue IBMXKEHMS Tella, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnegoBanne 3aBUCMMOCTH CUJIBI  TPEHHSI CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

HccnegoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOILEH B MPYKUHE,
OT cTerneHu JaedopMaliy Npy>KUHbI.

Omnpenenenre pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TelIa O
TOPU30HTAIILHOM ITOBEPXHOCTH.

OnpeneneHue paboOThl CHIIBI  YOPYTOCTH TNpU  TNOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMIOABUKHOTO U MOJBUXKHOTO OJIOKOB.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHMS U BOJIHBI.

Konebatenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA:
MepuoJl, YacroTa, amIuIMTyla. [‘apMoHuueckue KoieOaHus. 3aryxarouue
KoJjebanus. BeiHy)eHHbIe Kosiebanus. Pe3oHaHc.

MaremaTn4ecKuil U NPy KUHHBIA MasTHUKU. [IpeBpaiienue sHepruu npu
K0J1e0aTeTbHOM JBUKCHUHU.

Mexannueckue BOJHBI. [IposionbHbIe M monepedHbie BOJHBI. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTepPepeHius u qudpakuus. JauHa BOJIHBL U CKOPOCTh
e€ pacrpocTpaHeHus. MexXaHn4ecKue BOJHBI B TBEPIAOM TEJE, CEMCMUYECKHUE
BOJIHBI.

3Byk. PacnipoctpaHeHue u oTpakeHHe 3ByKa. | pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. MHbpa3Byk u ynbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJOTHUSX.



Hemoncmpayuu.

HaGnronenue konebaHWi Tenm IMOJ JIEHCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nronenue nnatepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BO/IBI.

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomel u onvimol.

Onpenenenue 4YacToThl W Iepuoda KoJeOaHUW MaTEeMaTUYECKOIo
MasTHUKA.

Omnpenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUHN MPYKUHHOTO MasiTHUKA.

HccnegoBanue 3aBUCMMOCTH eproAa KojieOaHUi rpy3a Ha HUTHU OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH MEpUOA KOJEOAHHUM MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Iepuoaa KoJieOaHUN Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnbITel, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepuoAa  KojeOaHui
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHbIe BOJHBI.  CBOKCTBa
ANEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsA3u. Pammonoxkamus. Kocmuueckas
CBSI3b.

DIIEKTpOMarHuTHas mpupona csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
cBeTa: uHTephepeHus U AUPpaKIus.

Hemoncmpauuu.

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

Nurtepdepentus u audpaxiys cBeTa.

Jlabopamopnuie pabomul u onvimol.

N3ydeHune CBONCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOHUIBLHOTO
TenedoHa.

[IpoBeneHne OMBITOB TO HAONIOACHUIO MHTEpPEpeHIHH U Iupaximu
CBETA.

Paznen 11. CBeroBble sIBJICHUS.



JlyueBasi MOJleNlb CBETAa WM reoMeTpuueckass onTuka. VMcTtouHnuku caera.
[IpsmonuneitHoe pacnpocTpaHeHue cBera. 3atmeHuss Comxua u JlyHBL
Otpaxenue cgera. I[lnockoe 3epkanio. 3akoH OoTpakeHUsi cBera. llocTpoeHue
U300pakeHui, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpesoMmieHUs cBeTa. llonHOe oTpaxkeHue
cBera. lcmonb30BaHHWE MOJHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS! CBSI3b.

Jlunza, xonm usydern B JwmH3e. PopMysia TOHKOM JuH3blL. [locTpoeHue
U300pakeHuid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. Onruueckas cucTema
¢oroanmapaTa, MUKpPOCKONa M Teleckoma. [Ja3, Kak ONTHYecKass CHUCTeMa.
bi30pyKOCTh U 1alIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomydyenue n300pakeHUM B IMIIOCKOM 3€pKaJe.

[Ipenomnenue cpera.

OnTtuyeckui CBETOBO/I.

Xon nyyei B coOuparoleil JImH3e.

XoJ1 Iy4el B pacCEerBaroIIECH JIUH3E.

[Tomy4yenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTIA.

Mopens rnasa.

Pasnoxenue 6eoro cBeTa B CIEKTP.

[Tomy4yenue 6emoro cBeTa mpH CI0KEHUHM CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

HccnegoBanue 3aBUCMMOCTH yIJla OTPa)XEHUSI CBETOBOrO Jiyya OT yrja
MaJIeHusl.

N3ydenune cBOMCTB M300pakeHUS B INIOCKOM 3€pKalie.

UccnenoBanne 3aBUCUMOCTH yrja MOpPeJIOMIICHUS OT yrjia MNaJeHus
CBETOBOIO JIyya Ha TPAHUIIE «BO3IYX—CTEKIIOM.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTNH3BI.

Omnpenenenre (POKYCHOIO pacCTOSTHUSL U ONTUYECKON CHIIBI COOMparomiei
JIMH3BI.

OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnbITHl MO BOCHPUSTHIO IBETA MPEAMETOB MPHU UX HAOIIOJECHUU Yepe3
[[BETOBbIE (DUIBTPHI.



Pa3nen 12. KBanTOoBELI€E SIBJIEHMS.

Omnsitel Pesepdopaa u mmanerapuas monenb aroma. Mojaens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBaHTbl. JInHEHYaThIe CIEKTPBI.

PanunoaktuBHocTh. Anbda-, Oera- u ramma-uzinydeHus. CrpoeHue
aToMHOrO s1pa. HykiioHHas Mozesb aToMHOro siipa. M3otonsl. PagroakTuBHbIE
npespamenus. [lepuon nonypacnaga aToMHbIX siAep. eicTBrE palMOAKTUBHBIX
U3JIyYEHU Ha )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyYCHUSI.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOIO0 U MACCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b MacChl U 3HEpruu. Peakuuu cuHTE3a U
nenenust anep. Mcrounnku sHepruu CosiHOA M 3BE3M. SnepHas SHEpreTHKa.
DKOJIOTHYECKHE MPOOIJIEMBI SIAEPHON SHEPTETUKH.

Jlemoncmpayuu.

CrexTpsl U3IIy4YEHHS U TOTJIOLICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOIIMNX U3TYyUEHUI.

Peructpanus uznydeHns NpUpOIHbIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

HaGnroneHue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyYEHHS.

HccenenoBanue TpEKOB: H3MEPEHUE YHEPTUN YACTULIBI ITO TOPMO3HOMY ITyTH
(o dhortorpadusam).

N3mepenue paanoakTuBHOTO (oHa.

IHoBTOpHUTEIBbHO-00001AKOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-0000IITAIOIIIHIT MOAYJTb npeaHa3HaYeH TUIS
CUCTeMaTHU3alluM U O0O0OOIIEHHS MPEIMETHOTO COJAEpKaHUS U  OIbITa
JESTeIbHOCTH, TNPUOOPETEHHOTO NpPU M3YyYEHUH BCEro Kypca (U3HKHU
yrayONE€HHOTO  YpOBHsS, a Takke [JIsi TOATOTOBKM K  OCHOBHOMY
rocyapCTBEHHOMY AK3aMeHY 1O (hU3HUKE.

B mnpouecce wu3yyeHUs [OaHHOTO MOJYJISA pEATU3YIOTCA M TOJy4YaroT
JalbHENIee pa3BUTHE Yy4yeOHblEe IEHCTBHUS, 0OecrneuyMBarolIie JIOCTHIKEHUE
NpEeIMETHBIX U METallpeIMETHBIX pEe3yJbTaTOB O0O0y4YeHHs, (OPMUPOBaAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTU: OOBSICHEHUWE U OINHMCAHHWE SIBJICHUN Ha
OCHOBE TNpHUMEHEHHUs (U3UYECKUX 3HAHUM, MCCIEeN0BAaTEIbCKUE JIEUCTBUS
(BBIIBM)KEHHME THUIIOTE3, MOCTAHOBKA LEIUM M IUIAHHUPOBAHUE HCCIIEIOBAHMS,
aHaJIU3 JaHHBIX U MIOJYyYEHHUE BBIBOJOB).

[IpennoururenbHON (HOPMON OCBOEHHS MOAYJS SBISETCS NPAKTHKYM,
nporpamMma KOTOpOro BKJIIOYAET:



perieHue 3amad, OTHOCSIIUXCA K Pa3IuYHbIM pasjiesiaM W TeMaM Kypca
(GHU3HUKH, B TOM YKCIIE 3a7]a4, HHTCTPUPYIONTUX COJAEPKaHUE PA3HBIX Pa3/IeIioB;

BBITIOJTHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKJIIOYAs paOOTHI U OIBITHI
U3 MepevHel K pasjienam Kypca) B YCIOBHIX CAMOCTOSTEIBHOTO IJIaHUPOBAHUS
MPOBEICHMS WCCIICIOBAHUS, BBHIOOpa W OOOCHOBAaHHUS METOMA W3MEPCHHS
BEJIMYNH, COOPKHU IKCIIEPUMEHTATLHON YCTAaHOBKH,

BBIMIOJTHCHHE  MPOOJIEMHBIX  3aJaHU  MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa (3aJaHHsS MO eCTECTBEHHO-HAYYHOW TPaAMOTHOCTH), B TOM YHCIIe
3aJJaHui ¢ MEeKIPEIMETHBIM COJIEPIKAHUEM;

paboTy Haj TPYNNOBHIMA WM  WHAWUBUAYATbHBIMH  IPOCKTaMH,
CBSI3aHHBIMH C COJIEp’)KaHUEM Kypca (DU3UKH.

N3yuyenne moBTOpUTETHLHO-0000IIAIONIET0 MOTYJISI MOXKET 3aKaHUUBATHCS
IPOBEJICHUEM JIMArHOCTUYECKOM pabOThI 3a Kypc PU3UKH yriayOaEHHOTO YPOBHS,
BKJTFOYATOIICH 3aJlaHus PA3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBITOTHEHUS
JTUATHOCTUYECKOH  pabOTBI MOTYT  TIOKa3bIBaThb  CTEMEHb T'OTOBHOCTH
oOyJaromuxcsi K OCHOBHOMY TOCYJJapCTBEHHOMY 9K3aMeHy 1Mo (pu3uKe, a Takke
CBUJICTEIBCTBOBATh O  JOCTUTHYTOM  YPOBHE  E€CTECTBEHHO-HAy4YHOUH
IPaMOTHOCTH.



[UNTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMBI 110
OU3MKE HA VIJIYBJIEHHOM VYPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHIA

W3yyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
HaMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare wusydeHus (GU3MKH Ha YPOBHE OCHOBHOTO OOIIErO
o0Opa3zoBaHus y o0y4Jaromerocs: 0yyT copMUpOBaHbI CIEIYIONINE TUIYHOCTHBIC
pEe3yJbTaThl B YACTHU:

e l)nampuomuuecxkozo eocnumanus:

NpOSIBIECHWE HWHTEpeca K KCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HAyKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoancKkozo u 0yxXo8HO-HPAGCHIBEHHO20 60CHUMAHUS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HAYUMBIX U 3TUUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHECHUEM
JTOCTUXKEHUU (PUUKY;

OCO3HAHHME BAXXHOCTU MOPATHHO-ITHUYECKUX MPHUHIIUIOB B JACATEILHOCTU
YYEHOTI0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ICTETUUECKUX KaueCTB (PU3NUECKOil HayKu: €€ rapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BaXKHEWILEH COCTABIIAIOLLEH
KYJBTYPBI;

OpUEHTAIMs B JICITCJIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
IIPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IHI;

pa3BUTHE HAyYHOH JHOO03HATEIHHOCTU, UHTEpPECAa K HMCCIEIOBATEIHCKON
NeATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHATNLHO20 ONAZONOTIYUUA:

OCO3HaHWE LIEHHOCTH 0e30macHoro oOpas3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TIpaBUJI O€30MacHOr0 TOBEACHUS Ha



TpaHCIOpPTE, HA JOpOrax, C 3JMEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHUEM B
JOMAIIIHUX YCIIOBUSAX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedUIeKCHUH, MPU3HAHUE CBOETO IMpaBa Ha
OIIKOKY U TAaKOT'0 ke Mpasa y APYyroro 4yejJoBeKa;

e 6)mpyooeozo eocnumanus:

AKTHUBHOE y4YaCTHE B PEIICHUH MPAKTUYECKHUX 3a7au (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHnu3alii, ropojia, Kpas) TEXHOJIOTMUYECKOU U COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOM;
o 7)IK0S102UUECKO20 60CHUMAHUA:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM I pelIeHHs 3a1ad B
00JIaCTU OKpYyXaloled Cpenbl, IUIAHUPOBAaHUS TIOCTYNKOB W OICHKUA UX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

OCO3HaHMUE II00aTbHOTO XapaKTepa SKOJOTMYECKUX MPOOIeM U MyTel Ux
peLIeHus;

o 8)aoanmavuu K UIMEHAIOWUMCA YCI06UAM COUUATBHOU U RPUPOOHOU
cpeowvl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUU TIPU BBIMOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOU HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM IPYTHX;

MOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
NEeATENBHOCTD;

NOoTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUN, YMEHUU (POPMYIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKUX 00BEKTaX U SABJICHUSIX;

oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEU B
o0nacTu GU3UKY;

IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUM;

CTpPEMJICHHE aHAIM3UPOBATH U BBIABIIATH B3AMMOCBSI3H IPUPO/IbI, 0011IECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUII;

OIIEHKA CBOMX JEHUCTBUM C YYETOM BIHMSHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesynprare ocBoeHHs mporpaMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOywatomierocss  OyayT  cOpMHUPOBAHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKITIOUAIOIITIE MO3HABATEIbHBIC



YHHUBEpCaJbHble Yy4eOHble JCHCTBUS, KOMMYHHUKATHBHBIE YHHUBEPCAJIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble 1ornueckue aAecTBU:

BBISIBIISITh M XapakTEpPU30BaTh CYIECTBEHHbIE TMPU3HAKK OOBEKTOB
(ssBIIEHMI ), KITaCCU(DUITUPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CJICACTBEHHBIC CBS3U TMPU HM3YYCHHH (DU3UICCKUX
SABJICHUM W TPOLIECCOB, JI€JIaTh BBIBOJABI C HCIOJIb30BAHUEM [IETyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYEHUH, BBIIBUTaTh TUIOTE3bl O B3aUMOCBS3SX
(bU3UYECKHUX BEJIMYUH,

CaMOCTOSTENIbHO BBIOMPATh CIIOCO0 pelieHns yueOHOi PU3nyecKkon 3a1aun
(cpaBHEHME HECKOJIBKUX BapUaHTOB PEIICHUs, BHIOOp HanboJee MoAX0SIIEro C
y4€TOM CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

HCIIOJIb30BaTh BOMPOCKI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;

OIICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBUUECKUX
IIPOLIECCOB, a TaK)X€ BBIBUTATH TPEJIOIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orObope wuH(OpMaAIUU WIK JaHHBIX C YYETOM TPEIJIOKEHHOW Y4eOHOM
dbu3ndIecKo 3a1a9Hu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABIICHHUS;

OIICHUBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPHUSM, MPEATI0KEHHBIM
yaHuTENIeM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJbHYIO (opMy TpecTaBICHUS
uH(pOpMaIMK ¥ WUTIOCTPUPOBATH pElIaeMble 3a7a4l HECJI0KHBIMH CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil ¥ uX KOMOMHAIIUSIMHU.



KoMMyHuKaTHBHbIE YHHBEpPCcAIbHbIE YYeOHbIe 1eHCTBUS:

B XOJie OOCYyXJeHHs y4eOHOro MaTepualia, pe3ysbTaToOB JIa0OpaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAEMOW TEeMBI U
BBICKA3bIBAaTh HWJICW, HAIICJIICHHBIE HA peIIeHHWE 3aJaud U TOJICpKaHUE
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTIOCTABJISAT CBOM CYXIEHUSI C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Jyajora, 0OHapyKHUBaTh Pa3Inure U CXOJACTBO MO3UIINM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEICTABIISATh PE3YIbTaThl BHITIOJHEHHOTO (PH3NYECKOTO OMBITA
(?KCcIepuMeHTa, UCCICAOBAHNS, POEKTA);

MIOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUTyaIbHOMN
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKO POOIEMBIL;

MIPUHUMATH TIEJIM COBMECTHOM JCATEIHHOCTH, OPTAaHW30BBIBAThH JICHCTBUS
Mo e€ JTOCTHMKEHUIO: PACIPEACIIATh POJIH, 00CY AaTh MPOIECCHl M PE3yIbTaThI
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOKO YacTh paOOThI, TOCTUTAs KaueCTBEHHOI'O pe3yjIbTara Io
CBOEMY HAIPABJICHUIO W KOOPJAWHUPYS CBOU JACHCTBUS C JIPYTUMU WICHAMH
KOMAaH/IbI;

OIICHMBAaTh KAa4eCTBO CBOCTO BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPHIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YU4EOHBIX CUTYalUsAX, TPEOYIOIIUX
IUTsl petieHust (PU3NYEeCKUX 3HAHUM;
OpUEHTHUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHAMBUAYATIBHOE, IPUHATUE PELLICHMS B TPYIIIIE, IPUHATHE PELLIEHUN IPYIIIION );
CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUecKon 3a1auul Win
IUIaH MCCIIEZIOBAHUS C YYETOM MMEIOIIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEHICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npejiararh IjaH €€ N3MEHEHNUS,
OOBSACHATH TPUYMHBI  JOCTHKEHHS]  (HEJIOCTHUKEHUS) PE3yJbTaTOB
NEeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHKCIIE€ B XOJI BHIIOJIHEHUS
(U3UYECKOTO MCCIEAOBAHUS WM MPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MEHHUBIINXCS CUTYyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro YeJOBeKa B X0JI€ CIopa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUSI U JIOTUKY JPYTrOTO.

pU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnH GU3NUEeCKUX 3a7ad WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOroO.

HPEAMETHBIE PE3YJIbTATBI

K konIiy oOyueHusi ¢ 7 kaacce npelIMETHBbIE PE3ylIbTaThbl Ha YTIyOJICHHOM
YPOBHE JOJKHBI OTPaKaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

UCIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHHUS,
HaO0JII0ICHHE, IKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, EAUHUIIBI (PU3UUYECKUX BETUYMH,
aToOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BellecTBa (TBEpHOE, IKHUIKOE,
razoo0pa3Hoe), MEXaHUYeCKOe JBUXKEHHUE (paBHOMEPHOE, HEPABHOMEPHOE,
NPSMOJIMHEMHOE), TPAeKTOpHUs, paBHOACHCTByIOWAs cuwi, Jedopmarus
(ympyrasi, miacTU4ecKas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

YBEPEHHO pa3nuuatrh siBiaeHus (qud@ysus, TErIioBoe NBMKEHHE YaCTHII
BEIIIECTBA, PaBHOMEPHOE JBUKCHHE, HEPABHOMEPHOE JBUKEHUE, WHEPLHUS,
B3aUMOJICICTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpallleHusl, Tepeaada JaBieHUs TBEPABIMU TEIaMH, >KUIKOCTSIMU M Ta3aMH,
aTMoc(epHOe aBlieHNe; IJIABAHUE TEJl, TPEBPAIICHHUS] MEXaHIUUYECKOM SHEPTHH )
0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpYy»XaroieM Mupe (B TOM uuciie (pU3udeckue SBJICHUS] B IPUPOJIC: MPUMEPHI
JBUXEHHUS C PA3JIMYHBIMUA CKOPOCTSMU B ’KUBOW M HEXKUBOU IIPUPOJIE, NEHUCTBUE
CHJI TSKECTH, TPEHUS, YIPYTOCTU B IPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, phluard B TEJIE YEJIOBEKA), MpU
ATOM IMEPEBOJIUTH MPAKTHUUECKYIO 3a/1auy B YU€OHYIO, BBIICIISITH CYIIIECTBCHHBIC
cBOMCTBa (TIpU3HAKH) (PU3NUECKUX SBIICHUN;

OMHCHIBATh U3yUYCHHBIE CBOMCTBA Tel M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbu3uyeckre BeIUYMHBI (Macca, 0O0BEM, MIOTHOCTH BEIIECTBA, BPEMs, IMYTh,
CpenHsisi CKOpPOCTh, CHJia YIPYrOCTH, CHJIa TSHKECTH, BEC Teja, Cujia TPEeHus,
JaBJICHUE TBEPAOTO TeJa, JaBJICHUE CTOJIOA KUIKOCTH, BHITAJIKUBAIOIIAS CUJIA,
MeXaHH4YecKas paboTa, MOIIHOCTD, IJICYO CHJIbI, MOMEHT CHJIBI, KO3 UIIHEHT



IIOJIE3HOTO ACHCTBUSA MEXaHW3MOB, KHUHETHUYECKAsl U NOTEHIMAIbHAS SHEPIrus),
IpU OMHCAHMM TPABWIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS U €AMHULBI (PU3NYECKUX BEJINYUH, HAXOIUTh
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYI0 BEIMYMHY C JIpPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKd H3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJINYMH;

XapaKTepu30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ysl MpaBuiia CIOXKEHUS cui (BAOJIb OAHOM MpsMOil), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbruara (0J0Ka), «30J0TOE
MIPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHHSI MEXAaHWYECKOM 3HEpPruH, MPU 3TOM
JaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alHMCHIBATh €T0 MAaTEMaTHUECKOE
BBIPAKEHUE;

CTPOUTH IPOCThIE (PUINUECKUE MOJIETHN PEaJIbHBIX 00BEKTOB, MIPOLIECCOB U
SABJICHUM, BBIAEIATh HPHU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMICTBA
O00OBEKTOB, TMIPOLIECCOB, SIBJICHUN, NPUMEHITh (PU3NYECKHE MOJECIH IS
00BACHEHHS PU3NYECKUX POLIECCOB U PEIICHUs yUeOHbIX 3a/1a4;

OOBSACHATH (PU3HUECKUE SIBICHHUS, MPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, M pelaTh
KAueCTBEHHbIE 3aJa4l, B TOM YHUCJE€ TPeOyIOLIUE YHUCIECHHOTO OLIEHUBaHUS
XapaKTEPHbIX 3HAYECHUN (PU3HUECKUX BEIUYHH, IPYU 3TOM BEIOUPATh aJIEKBATHYIO
(pU3NYECKYIO MOJIENB, BBISBIIATH IPUUUHHO-CJIEICTBEHHBIE CBSI3U U BEICTPAaUBaTh
JIOTUYECKYIO IIEMOYKY PAaCCYKICHHM C ONOpOM Ha H3YYECHHBIE CBOMCTBA
(puznyeckux ABICHUH, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pemiaTh pacu€THble 3a1a4yu (B 2—3 AEMCTBUS) MO U3yYaeMbIM TeEMaM Kypca
(¢u3KKku, BHIOMpAs aJEKBATHYIO (PU3MYECKYIO MOJIENb, C HCIOJIb30BAHUEM
3aKOHOB U (POPMYJI, CBA3BIBAIOIINX (PU3NYECKUE BETUUHHBI, 3aITUCHIBATH KPATKOE
YyCIIOBHE M Pa3BEPHYTOE pPEUICHUE 3a]1a4d, BBIABIATH HEIOCTAIOIIUE WU
M30bITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOp METOAA pELICHUS 3aJayu,
UCIIOJIb30BaTh  CIPABOYHBIE  JIaHHbIE,  IPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHUs W PACUYEThI, OIEHUBATh PEATMCTUYHOCTh MOJIYYEHHOIO
3HaYeHUs] (PU3UYECKOW BEIMYMHBI U ONPENENSITh PAa3MEPHOCTb (PU3MUECKOH
BEJIMYMHBI, IOJIyYEHHOW ITPU PEILEHUH 33]1a4U;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEUIUTh MPU MOMOIIU
(Gu3MUEeCKUX METOJIOB, U MpeasiaraTh OPUEHTHUPOBOYHBINA CIOCOO pelieHusi, B
ONMCAaHUM MCCJIEIOBAaHUSA paClO3HABaTh MPOBEPAEMOE  IPEATOI0KECHHE
(rumoresy), HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3ysbTaT;

IPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SBJICHUA WU
¢usnueckux cBoMcTB Ten (Auddy3us, TENIOBOE PACIIMPEHUE Ta30B, SBICHUE



WHEPILHH, U3MEHEHHE CKOPOCTHU MPH B3aUMOJICHCTBUU TeJ, Mepeada AaBIeHUs
KHUJIKOCTBIO ¥ Ta30M, IPOSIBIICHUE ACHCTBHSI aTMOC(EPHOTO JaBICHUS, 1EUCTBUE
IPOCTBIX MEXaHW3MOB): (opMyTuUpOBaTh NPEANONOKEHUE (TUIIOTE3Y) O
BO3MOXHBIX pe3yJbTaTax HaOJIOAEeHUI, CaMOCTOSTEIbHO COOMPATh YCTAaHOBKY
13 N30BITOYHOTO HAbOpa 000pya0BaHUS U (HOPMYIUPOBATH BHIBOIBI;

MPOBOANTH TMPSIMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEITUUYUH
(paccrosiHHe, TPOMEXYTOK BpEMEHH, Macca Tena, OO0OBEM Tenma, cwuia,
TeMIIepaTypa, IIOTHOCTh JKUIKOCTU U TBEPAOTO TEJIa, CUIIa TPEHUS CKOJIbKEHUS,
JaBlIeHHE BO3/yXa, BBITAIKMBAIONIAS CUJa, JACHCTBYIOLIAs Ha MOTPYXKEHHOE B
KHUIKOCTh TeJ0, KOA()(PHUIIMEHT MONE3HOTO IEHCTBUS MPOCTHIX MEXAHU3MOB) C
MCIOJIb30BaHNUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP
METOJa U3MEpeHMsl, (PUKCUPOBATh MOKa3aHUs NMPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMON BEJIMYMHBI C IOMOILBIO YCPEIHEHUS PE3YJIbTaTOB CEPUN U3MEPEHUIN
Y OLIGHWBATh MOTPEITHOCTh U3MEPEHHUI;

MIPOBOANTH HECTIOKHBIE SKCTIEPUMEHTAIBHBIE UCCIICIOBAHMSI 3aBUCUMOCTEN
¢u3nIecKuX BEMTWYHH (3aBHCHUMOCTH ITyTH PaBHOMEPHO JABIKYILETOCA Tela OT
BPEMEHM JIBJKEHUS TENa, CUJIbl TPEHHS CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM MOBEPXHOCTEH TeN M HE3aBUCUMOCTU CHIIBI
TPEHUS OT TUIOIIAAN CONPUKOCHOBEHHUS TEN, CHJIBI YNPYTrOCTH OT YAJIMHEHUS
MPYXUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BbEMa MOTpY>KEHHOW YacTh Tela U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTH Tela, OT TIyOUHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHM MJIaBaHUs T€N, YCIOBUN paBHOBECHS pbluara
U OJIOKOB): COBMECTHO C yduTeJdeM (QOpMYIUpOBaTh 3a7adyy U THUIIOTE3Y
UCCIIEZIOBAHMSI, CAMOCTOSTENBHO TUIAHUPOBATh UCCIIEA0OBAHUE, CAMOCTOSATEILHO
coOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY C HCIOJIb30BAaHHEM HWHCTPYKIIHUH,
NPEICTAaBIATh OJyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TAOJIUIL
U TrpapuKOB, OLEHUBATh IMOTPEIIHOCTH, J€JIaTh BBIBOABI IO pe3yJibTaTaM
UCCIIeIOBaHMS;

coOnroaTh MpaBuja TEXHUKM Oe30macHoro TpyAa HOpu padote ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh NMPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMNCTB:
BECBl, TEPMOMETp, AMHAMOMETp, COOOLIAIOIIMECS COCYHAbl, OApOMETp, pblyar,
TIOJIBWKHBIN U HETIOJBMYKHBIN OJIOK, HAKIIOHHASI TNTIOCKOCTB;

XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUS  HM3YyYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX IPOIECCOB C OMOPOM Ha HX
omucaHuss (B TOM 4YHUClE: MOALIMIHUKH, YCTPOMCTBO BOAOIPOBOAA,
TUIpaBIMYecKUil mpecc, cu(oH, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOW HAacCoC,



apeoMeTp), HCIOJb3ys 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUN W
HE0OXoauMbIe (PH3UIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPONCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUECKHX MPOILECCOB IMPHU
pelIeHUH YYEeOHO-TIPAKTUUECKUX 3a]1ay;

MPUBOANTh  NPUMEPHl  (HAXOAUTh  WHOOpPMAIMIO O  MpUMEpax)
PAKTUYECKOTO MCIOJIb30BaHUsl (PU3NYECKUX 3HAHUNA B MOBCEIHEBHOW >KU3HU
11t obecrieueHrs 6€30MacHOCTH MpU OOpaIIeHUH C TPUOOpPAMU U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHHS 370POBBS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBISATH OTOOP HCTOYHUKOB HHPOPMAITUH (PU3UUECKOTO COJIEPKaHUS
B HMHTepHeTe, camocToATeNbHO (POPMYNUPYsI MOUCKOBBIMA 3alpoc, HA OCHOBE
UMEIOIIUXCSl 3HAHUM M MYTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIJICIATH
nHpopMaIuioo, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCTIOJIL30BaTh MPU BBHITIOJIHEHUU YYEOHBIX 3aJJaHUi HAy4YHO-TOMYJISPHYIO
TUTEPATYpy PU3UYECKOTO COJIepKaHUs, CIIPABOYHBIE MaTepUalibl, PECYPChI CETU
WNurtepHet, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COJEPKAHUS, B TOM YUCTIE
myOJUYHO JeIaTh KPaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM YYeOHBIX
VCCIIEIOBAHUM, MPU 3TOM T'PaMOTHO HCHOJIb30BaTh W3YyYEHHBIM ITOHSITUHWHBINA
amnmapar Kypca (pu3uKku, COmpoBOXK/IaTh BRICTYIJICHUE MPE3EHTAILINECH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIECNOBAHUU pacrpenesTh
00S13aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABICHHBIMHU 33]]a4aMu, CICAUTH 3a
BBIIIOJIHEHUEM IIJIaHA JIEHCTBHI, aJ€KBAaTHO OLICHHMBATh COOCTBEHHBIN BKJIAJ B
NEATEIbHOCTh TPYIMIbI, BBICTpaUBaTh KOMMYHHMKATUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPY>KaIOIIUX.

K xoniy oOyueHust ¢ 8 knacce mpenMeTHbIe Pe3yibTaThl HA YTIIYOJICHHOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:
UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJl, arperatHble COCTOSIHUS BEILECTBA, KPUCTALUINYECKUE U
amop(HbIe Tela, HACHIIICHHBIH U HEHACBIIICHHBIM Map, CIOCOObl M3MEHEHHUS
BHYTPEHHEU DHEPIUM, DJIEMEHTAPHBIM DJJIEKTPUUECKUM 3apsiji, NPOBOJHUKH,
IIOJIYIIPOBOAHUKY, TUIEKTPUKH, UCTOYHUKHU ITIOCTOSHHOTO TOKA, JJIEKTPUYECKOE



Y MarHUTHOE TOJIsA, ONTHYECKasi CUCTEMA) U CUMBOJIUYECKUH S3bIK (PU3UKH TIPU
pEelIeHNH YYEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3inyath sBJICHUS (TEIJIOBOE paCIIMpEHUe (CKATHUE), TEIIIOBOE
paBHOBECHE, TOBEPXHOCTHOE HATSKEHUE, CMAauyMBaHUE, KallUJUIIPHBIC SIBJICHMUS,
HCIIapeHue, KOHJIEHCAlUs, IUIABJICHHE, KPUCTAUIM3alMsl, KUIIEHUE, CIIOCOObI
Teronepeayl  (TEIJIONPOBOAHOCTh, KOHBEKLMS, W3JyYEHHUE), TEIUIOBbIE
HOTEpPH,  INEKTpU3alMs  Tel,  B3aUMOJCHCTBUE  3aps]OB,  JIEHCTBUSA
AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB,
J€CTBME MAarHUTHOIO IO HAa MPOBOAHUK C TOKOM) IO ONHCAHHMIO HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JTAHHOE
duznyecKoe sSBICHUE;

pacrno3HaBaThb IMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXarolieM wMupe (B TOM uuciae (QU3NYECKUE SBICHUS B IMPUPOJE:
MTOBEPXHOCTHBIE U KalWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE,
n3nyuyenre ConHila, 3aMep3aHnue BOJI0EMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, UHEs, CHEra, 3JIEKTPUYECKUE SIBICHUS B aTMoOc(epe, 3JIEKTPUYECTBO
KUBBIX OpPraHU3MOB, MArHUTHOE Iojie 3emid, JApedd MOoJIOCOB, POJb
MarHUTHOTO MOJSA JUI JKA3HU Ha 3eMile, NOJSIPHOE CHUSHUE), NHPHU 3TOM
MEPEBOINTHh MPAKTUYECKYI0 3a/layy B Yy4e€OHYIO, BBIJIEIATH CYILIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3NYECKUX SIBJICHUM;

ONUCHIBAaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUSA, UCTIOIB3YS
¢usnyeckue BENIUYUHBI (TeMIiepaTypa, BHYTPEHHS HHEprusi, KOJIMYECTBO
TEIUIOTHI, paboTa rasza, yJenbHas TEINIOEMKOCTb BEIIECTBA, yZAENbHAs TEIJoTa
IJIaBJICHUS, YAENbHAs TEIUIOTa MapooOpa3oBaHus, yeabHas TEIIOTa CrOPaHUs
TOIJIMBA,  KOY(PQPUIMEHT  TOJIE3HOTO  JCHCTBUS  TEIJIOBOM  MAaIMHBI,
OTHOCUTEJIbHAS BJIAXKHOCTb BO31yXa, DSJIEKTPUYECKHA 3apsl, CHJIa TOKa,
ANEKTPUYECKOE HAIpPSHKEHUE, CONpOTUBIeHUE mnpoBoaHuka, OJIC B nenu
MTOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE YAEIbHOE CONPOTUBIIEHUE BellleCTBa, paboTa
U MOIIHOCTh 3JEKTPUYECKOTO TOKa), MPU OMHMCAHUM MPABHIBHO TPAKTOBATh
(U3MUECKUIl CMBICT HMCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHUS U EIUHUIBI
(¢u3nyecKkux  BENUYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOUIME  JAHHYIO
($u3nYeCKyI0 BETUUYHUHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpapUKU U3yUYECHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEJINYMH;

XapaKTepHu30BaTh CBOWCTBA Ted, (PU3MYECKUE SIBICHHS U TMPOLECCHI,
HCIIOJIb3ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUH
CTpPOCHMs BEILECTBA, YpPaBHEHHE TEIUIOBOrO OanaHca, 3aKOH COXpaHEHUS
ANEKTPUYECKOro  3apsfa, 3akoH  KyloHa, [OpUHOUI — CyNEepHO3ULUU
ANEKTPUUECKUX NoJIeH, 3aKkoH OMa 171 yyacTka 1enu, npasuia Kupxroda, 3akon



Oma mi1g nonHoM uenu, 3akoH /[xoynsa-JIeHna, 3aKkoH COXpaHEeH!s SHEPTUH, IPU
ATOM pa3InyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOe
BBIPAKECHUE;

CTPOUTH MPOCThIC (PU3NUECKUE MOJICIIH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJICTSATH MPU 3TOM CYIIECTBEHHBIE UM BTOPOCTENEHHBIE CBOWMCTBA
00OBEKTOB, TIPOIIECCOB, SBICHWUW, TPUMEHATh (PU3MUECKHE MOJCTH IS
00BbsSICHEHUS (PU3MYECKUX IIPOIIECCOB U PEIICHUS yUeOHBIX 3a]1ay;

O0OBSICHATH (PU3UYECKHE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyaIlMi MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U peliaTh
Ka4ueCTBCHHBIC 3a7a4l, B TOM YHCJIE TPEOYIOIME YHUCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NMUECKUX BEJIUYHH, TIPU 3TOM BHIOUPATh aICKBATHYIO
(U3UIECKYIO MOJIENb, BBISIBIISATH IPUYMHHO-CIICICTBEHHBIE CBS3H 1 BHICTPAUBATh
JIOTUYECKYI0 1IETIOYKY PAacCyKIECHHM C OMNOpod Ha H3YYCHHBIE CBOWCTBA
bu3nyeckux aBiIeHUM, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peniaTh pacdy€THhIC 3aja4yu (C OMopoil Ha 2—3 ypaBHEHUS) IO
M3y4aeMbIM TeMaM Kypca (U3MKH, BEIOMpas aJleKBaTHYIO0 (PU3NYECKYIO MOJIEb,
C MCIOJIb30BaHHEM 3aKOHOB U (hOPMYJI, CBSI3bIBAIOIIUX (PU3HYECKHUE BEIUYHHBI,
3allUCBhIBATh KPATKOE YCJIOBHE W PAa3BEPHYTOE pEIICHHE 3a7ayu, BBISABIATH
HEJIOCTAIONINE WIM U30bITOUYHBIC JaHHbIC, OOOCHOBBIBATH BBIOOP METOAA
pelieHust 3aJayd, WCIOJIb30BaTh CIPaBOYHBIC JaHHBIC, MPUMEHSATH METOJIbI
aHajM3a pa3MEepHOCTEH, UCIOJIb30BaTh I'pauuecKue METO/bl PEIICHUS 3ajad,
IPOBOJINTh MaTEMAaTHYECKHE TMPeoOpa3oBaHMs M  pacuérhl, OIICHUBATH
PEaTMCTUYHOCTD MOJYICHHOTO 3HAUCHUS (PU3UICCKON BEIUYMHBI U ONIPEACIISTh
pa3sMepHOCTh (PU3UYECKON BEJIMUMHBI, TOTYYEHHON MPU PEIICHUY 3a/1a4H;

pacro3HaBaTth MPOOJEMBbI, KOTOPhIE MOXHO pPEUIUTh MpU TOMOIIH
(bU3UYECKUX METOJOB, M IpeJjaraTh OPUECHTUPOBOYHBIM CIOCOO pEIICHHS, B
ONMCAHUW HCCIICIOBAaHUS  PACIO3HABAaTh IPOBEPSIEMOE  IPEAIOI0KEHUE
(runotesy), UHTEPHPETUPOBATH MOJTYUECHHBIN PE3YIIbTAT;

MPOBOAUTL OMNBITHI 10 HAOMIOJCHUIO (U3UYECKUX SIBICHUNW WIU
bu3uYeCcKNX CBOUCTB TeNl (KamWJUISIPHBIC SIBJICHHS, 3aBUCHUMOCTH JaBJICHUS
BO3JIyXa OT ero o0béMa M TeMmIepaTypbl, CKOPOCTH Mpoliecca OCThIBAHUS
(HarpeBaHus) TMpU H3IYYCHUM OT I[BETa H3Tydaroumend (MOrIomaroIeil)
MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT TEMIIEPATyphbl JKUAKOCTH H
mwiomaad €€ TOBEPXHOCTH, DJJEKTpHU3alus Tel W B3aUMOJCHCTBUE
JJIEKTPUYECKUX  3apsJioB,  B3aUMOJCHCTBHE  TOCTOSHHBIX  MAarHHUTOB,
BU3yaJIN3allisl MATHUTHBIX MOJIEN MOCTOSSHHBIX MATHUTOB, A€HCTBHSI MATHUTHOTO
MoJisi Ha TPOBOJAHUK C TOKOM, CBOMCTBA »JJICKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBUTATENSl  MOCTOSSHHOTO  TOKa):  (popMylIHpoBaTh  MNpOBEpsSeMOe



Npeanonokenne (TUmore3y) O BO3MOXKHBIX pe3yjbTaTax HaOIIOJCHUH,
CaMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOIO Habopa 000Opya0BaHMS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TMpPSIMbIE M KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEITUUYHH
(Temmeparypa, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, CHJIA TOKAa, HANpsDKEHHE,
yJAeNbHAsT TEIIOEMKOCTh BEIECTBA, COMNPOTHBIICHHE NPOBOJHUKA, padoTa U
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA) C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX
npruOOpoB, 000CHOBBIBATH BHIOOP METO/1a U3MEPEHHUs, (PUKCUPOBATH MTOKA3aHUS
npruOOpPOB, HAXOAUTH 3HAUCHHUE U3MEPSEMOM BEIMYMHBI C TIOMOIIBIO YCPETHEHUS
pEe3yJIbTATOB CEPUU U3MEPEHUHN U OLICHUBATH MTOTPENTHOCTh H3MEPEHNUN;

MIPOBOJAUTH AKCIIEPUMEHTAJIbHBIE UCCJIEI0BaHUS 3aBUCUMOCTEM
bu3MUecKuX BEJIUYMH (3aBUCUMOCTH JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIM OXJIAKJEHUS, HCCICAOBAHHE SBJICHUS TEIIOOOMEHa TpH
CMEUIMBAHUU XOJIOAHOW M TOpsiYeid BOJbI, 3aBHCHUMOCTb COIPOTHBIICHHS
MPOBOJIHUKA OT €ro JJIMHBI, IUIOMIAJM MOMEPEYHOrO0 CEYEHUS U YIEIbHOIrO
CONPOTHUBJICHUSI BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, MPOTEKAIOIIETO0 4Yepes3
POBOJIHUK, OT HANPSKEHUS Ha TPOBOJIHUKE, UCCIIEA0BAHUE MTOCIE0BATEIBHOTO
U TapajuleJbHOTO0 COEAMHEHUN MPOBOAHHMKOB): COBMECTHO C YUMTEIEM
GopMynupoBaTh 3aJadyy M TUINOTE3Y HCCIENOBAHMS, CaMOCTOSTENIBHO
IJIAHUPOBATHh HCCIEAOBAHUE, CAMOCTOSITENBHO COOMPATh IKCIEPUMEHTATBHYIO
YCTAHOBKY C UCIOJIb30BAaHUEM HWHCTPYKIMH, TPEACTABIATh IOJyYEHHbIE
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUJE TAOIMUI] U rpaduKOB, OLICHUBATh
MOTPEIIHOCTH, JIeNIaTh BBIBOIBI 10 pPE3yIbTaTaM UCCIICIOBAHMUS;

coOJyirofaTh mpaBuiia OE30MacHOr0 TpyAa Mpu paboTe C J1abopaTOPHBIM
000py1oBaHUEM;

XapaKTepu30BaTh  NPUHIMIBI  JCHCTBUS  W3YYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKUX IMPOLECCOB C ONOPOM Ha HX
onucaHus (B TOM YHCIIE: CHUCTEMa OTOIUIEHUS JIOMOB, THTPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CYETUYMK BJIEKTPUYECKON  HHEprum,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPBI,  HarpeBaTelbHBIE  BJIEKTPONPHUOOPHI
(TpumMepsl), IPEeIOXPAHUTETH U UX TPUMEHEHUE B OBITY U TEXHUKE, IPUMECHEHHE
MMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJABUTATENb IOCTOSHHOTO
TOKa), MCIOJIb3ysl 3HAHMUS O CBOMCTBaxX (PU3MUECKUX SBJICHUN, HEOOXOIUMBIC
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIbHbIC
MpUOOPHI TI0 CXE€MaM U CXEMATHYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETP,
TEPMOC, TMCUXPOMETpP, THUTPOMETP, JIBUTATelb BHYTPEHHErO0 CrOpaHMS,
ANIEKTPOCKOI, pEeOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX Ieneil ¢



MOCJE0OBATENbHBIM U MAPAJIEIBHBIM COEJUHEHUEM HJIEMEHTOB, pa3jinyas
YCIOBHBIE OOO3HAUEHUSI DJIEMEHTOB JJICKTPUYECKUX IIEMEi, HUCIOIb30BaTh
CXEMbl W CXEMaTUYHbIE PUCYHKA M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEpPUTEIbHBIX TPUOOPOB U TEXHOJOTUYECKUX TMPOLECCOB MPU PEIICHUU
y4eOHO-TIPAKTUICCKUX 3a]1aY;

MPUBOANTh  NPUMEPHl  (HAXOAUTh  WHOOpPMAIMIO O  MpUMEpax)
PAKTUYECKOTO MCIOJIb30BaHUsl (PU3NYECKUX 3HAHUNA B MOBCEIHEBHOW >KU3HU
11t obecrieueHrs 6€30MacHOCTH pU OOPAIIEHUH ¢ MPUOOPAMU M TEXHUUYECKUMU
YCTPONCTBAMU, COXPAHEHHS 370POBBS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (PU3HUECKOTO COJCpKaHHUS B
WNuTtepHeTre, caMocCTOSTENbHO (POpMYyIHpYys MOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCSl 3HAHUW W CPaBHEHHS JOTOJHHUTEIbHBIX HCTOYHUKOB BBIJIEIATH
nHpopMaIuioo, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCTIOJIL30BaTh MPU BBHITIOJIHEHUU YYEOHBIX 3aJJaHUi HAy4YHO-TOMYJISPHYIO
TUTEPATYypy HPU3UYECKOTO COJIepKaHUs, CIIPAaBOYHBIE MaTepUalibl, PECYPCHI CETU
WNurtepHet, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE NMUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,

0000111ast ”HPOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUYECKOTO CO/ICpKAHUS,
B TOM 4YHCJ€ MyOJWYHO TIPEACTABISATh pe3yiabTaThl MPOCKTHOW WM
UCCIIEOBATENbCKON  JEATENIbHOCTH, MPU O3TOM TPaMOTHO HCIOJIb30BATh
V3YUYCHHBIA MOHATUUHBIN anmnapaT Kypca (PU3HKU, CONMPOBOKIAATH BHICTYIIJICHUE
MPE3CHTAIUEN;
IIPY BBITIOJIHEHUH YY€OHBIX TPOCKTOB M UCCIIEAOBaHUHN (PU3NYECKUX MPOIECCOB
pacnpeneniatb OO0sI3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABICHHBIMU
3a7ja4aMH, CJICIUTh 3a BBINOJHEHUEM IUIaHA IEMCTBUN U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIA BKJAJ B JE€ITCIBHOCTh TPYIIIIHI,
BBICTpaMBaTh KOMMYHUKATHUBHOE B3aUMOJICUCTBUE, TMPOSBISII TOTOBHOCTh
paspeniaTh KOHQIUKTHI.

K xoHiy oOyuenust ¢ 9 Knacce npeaMeTHbIE Pe3ylbTaThl HA YIIIyOJIEHHOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YUaIOIMIMXCS YMEHUM:
UCIIOJIB30BaTh  NOHATHS  (cHcTeMa  OTCYE€Ta,  OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHUS, HEBECOMOCTb W NEPErpYy3KH, LEHTP TIKECTH,
MEXaHUYECKUE BOJHBI, 3BYK, MH(PPa3BYK M YIbTPa3BYK, AJIEKTPOMATHUTHBIE
BOJIHBI, PEHTTEHOBCKOE U3JIy4€HHE, IIKaJla JJIEKTPOMArHUTHBIX BOJIH,



MCTOYHUKH CBETA, OJM30PYKOCTh U JAIBHO30PKOCTb, CHEKTPHI HCITYCKaHUS U
norjouieHus, anb(da-, O6era- W ramma-u3Iy4eHUs, H30TOMbI, SAepHas U
TEPMOsIIEpHAasl SHEPreTHKA) U CHUMBOJUYECKUN S3bIK (DU3UKU MpPU pEUICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3jinyaTh SBJIEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
MPSMOJIMHEMHOE JBUKEHUE, PABHOYCKOPEHHOE MPSMOJMHEMHOE JBHKEHHE,
CBOOOJHOE TaJeHHE TeJ, JABUKEHUE MO OKPYXKHOCTH, B3aUMOJCHCTBUE Te,
paBHOBECHE MATEpUATIbHOM TOYKHM, PEAKTUBHOE JIBUJKEHHUE, HEBECOMOCTD,
KojebaTenbHOe JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllhe, BbIHY>KJICHHBIC
KOJIeOaHMs1), PE30HAHC, BOJHOBOE JBHKEHHUE (PacCIpOCTPAHEHHE U OTPAXKEHUE
3BYyKa, MHTephepeHLns U AUPPaKIKs BOJIH), IPIMOIMHEWHOE PACTIPOCTPaHEHHE,
OTPaXEHUE M TPEJOMIICHHE CBETA, IOJHOE BHYTPEHHEE OTpaKCHHE CBETAa,
pazjoxeHue Oenoro cBeTa B CHEKTP U CIOXEHHME CIEKTPalIbHBIX IIBETOB,
€CTECTBEHHAs pPaJAUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYAaTOTO CHEKTpa
M3JIy4YEHHsI) 10 ONHCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUW B
OKpYXKaroieM MHUpe (B TOM 4uciie (U3NUECKUE SIBJICHUS B IPUPO/IC: IPUITUBHI U
OTJIUBBI, BUKEHUE II1aHeT COJIHEYHOUN CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX
OpraHU3MOB, BOCIIPUSTUE 3BYKOB KUBOTHBIMH, 3EMJIETPSACEHUE, CEHCMUUYECKHE
BOJHBI, I[yHAMH, 05XO, IIBETa Te€J, ONTUYECKHE SBICHUS B MPUPOJE,
Ouooruueckoe JeicTBre BUAMMOIO, YIbTPa(pHOJIETOBOIO U PEHTIC€HOBCKOIO
U3ITyYCHUM, €CTECTBCHHBI pAJUOAKTUBHBIN (OH, KOCMUYECKHE JIy4YH,
PaAMOAKTUBHOE U3ITyYE€HUE MPUPOIHBIX MUHEPAJIOB JEUCTBUE PAIMOAKTUBHBIX
M3JIyYCHU Ha OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3NUYECKHUX
SIBJICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€ U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
(¢u3nueckue BEIMYMHBI (CpeOHsiE W MTHOBEHHass CKOpPOCTh Teja Mpu
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHUE, NEpEMEILIEHUE PU PABHOYCKOPEHHOM
OPSIMOJIMHEWHOM — JIBJKEHHWH, YIJIOBasg CKOPOCTb, LIEHTPOCTPEMMTEIBHOE
YCKOPEHHME, CHJla TPEHUs, CWJIA YIOPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO MaJIeHUs, BEC TeJla, LIEHTP TSHKECTH TBEPAOTO Teja, UMITYJIbC Tea,
UMITyJIbC CHJIBI, MOMEHT CHWJIbl, MeEXaHu4eckas pabdoTa U MOUIHOCTb,
MOTEHUHAJIbHAS JSHEPrusi Tena, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHUUAJIbHAS DHEPTUsl CHKATOW MPY>KUHBI, KHHETUYECKAasi SHEPTHs, MOJHAs
MEXaHWYecKas DdHEeprus, TMepuoJ U  4YacToTa  KoyJeOaHuW, TEepPUoJ
MaTEMaTUYECKOT0 U MPY>KUHHOTO MAaTHUKOB, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa U



BBICOTA TOHA, CKOPOCTh CBETA, [TOKA3aTENb ITPEJIOMIIEHUS CPEJIbl), TPU ONIUCAHUU
MPAaBIWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIOJIb3YEMbIX BEIWYHH, HX
0o003HaueHUs W €AUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTHh (OpPMYIIbI,
CBA3BIBAIOLIUE JAHHYI0 (PU3WYECKYI0 BEIMYHMHY C JPYTMUMH BEJIMYMHAMM,
CTPOUTH TPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLINI
CYyHEPHO3ULINK CUJI, TPUHLHUI OTHOCUTENIbHOCTH ['anuies, 3akoHsl HproTOHA,
3aKOH COXPaHEHUS UMITYJIbCa, TEOPEMY O KHHETHUYECKOM PHEPIHH, 3aKOH ['yka,
3aKOH bepHysin, 3aKOHBI OTPaKEHHUS U MPEIIOMIICHUS CBETa, (HOPMYILy TOHKON
JIMH3BI, IUIAHETAPHYI0 MOJENb aTOMa, HYKJIOHHYIO MOJENb aTOMHOIO sJIpa,
3aKOHBI COXPAHEHMSI 3apsI0OBOTO U MACCOBOI'O YHCEI NP SAEPHBIX PEaKLUsX,
IPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOe
BBIPA)KCHHUE;

CTPOUTH (PU3NYECKHUE MOJIENH PEaTbHBIX 00BEKTOB, MPOLECCOB U SBJICHUM,
BBIJICJISITH TP 3TOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBONCTBAa OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (U3MYECKUEe MOJAETU i1 OOBICHEHUs
(pu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATH (PU3NUECKUE SIBICHMS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTYyallMid MpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M peuaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHUCJE TPeOYIOIlUe YUCICHHOIO OLEHUBAHUS
XapaKTEepHbIX 3HAYCHUHN (PU3UYECKUX BEJIUUMH, IPU ITOM BBIOMPATh aJIEKBATHYIO
(pU3NYECKYIO MOJIENb, BBISBIIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U BHICTPAaUBaTh
JIOTUYECKYIO LEMOYKY PACCYXAEHUM M3 2—3 IIaroB C OMNOpPOM HA HU3yYECHHBIC
CBOMCTBa (PM3MYECKUX SABJICHHUM, (PU3MUYECKHME 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIIN;

YBEPEHHO pelllaTh pacu€THBIC 3a]]aui M0 U3y4aeMbIM TEMaM Kypca (PU3UKH,
BbIOMpas aJ€KBATHYIO (PU3MUYECKYIO MOJEIb, C MCIOJb30BAHHEM 3aKOHOB M
(dopmMy, CBA3BIBAIOIIMX (PU3NYECKHUE BETMUHMHBI, 3aIIUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pPEIICHHE 3aJauM, BBISBISATH HEIOCTAIOLIUE WU W30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA PELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPAaBOYHBIE  JaHHbIE, TPUMEHATh METOJbl AaHAIM3a Pa3MEpPHOCTEM,
UCIIOJIb30BaTh  rpauyeckue  METOJbl  pElIeHWs  3aJady, [POBOAUTH
MaTeMaTUYeCKUe NpeoOdpa3oBaHUsi M pPacd€Thl, OLEHUBATh PEATHCTHYHOCTH
MOJIyYEHHOTO 3HAueHHUs (U3MYECKON BENMYMHBI M OMpPENEISITh Pa3MEpHOCTh
(du3nyecKoil BETNYUHBI, TOTYYSHHON NPU PEILICHUH 3a1a4u;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIMTh MPU MOMOIIU
($u3MUEeCKUX METOJIOB, U MpeasiaraTh OPUEHTHUPOBOYHBINA CIOCOO pelieHus, B



ONMMCAaHUU HCCJIENOBAHMS  PACIO3HABAaTh IMPOBEPAEMOE  MPEANOI0KEHHUE
(rumore3y), OUEHUBATHh MPaBUIBHOCTH MOPSAKAa IPOBEICHUS HCCIEIOBAHMS,
UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢usznyeckux CBOMCTB Ten (M3ydyeHHE BTOpOTro 3akoHa HpioTOHA, 3akoHa
COXpPAHEHUsl DJHEPruH, 3aKOHA COXPAHEHHS HMITYJbCa, JEHCTBHE 3aKOHA
bepHyiin 1 BOBHMKHOBEHHE MOIBEMHOM CHJIBI KpbliIa, 3aBUCUMOCTh MEpUOa
KOJIe0aHU MPY>KMHHOTO MasiTHUKAa OT MAcChl rpy3a M >KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYJIbl MallbIX  KoJieOaHu#, MNpAMOJIUHEHHOE
pacnpocTpaHEHUE CBETA, Pa3JI0kKEHUE OEJI0ro CBETAa B CIIEKTP, H3yUYEHHUE CBOICTB
M300paKEeHHsI B IUIOCKOM 3€pKajle M CBOWCTB HM300pa)K€HUS NpeIMETa B
coOuparomield JMH3e, HaONIOIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB
U3Iy4YeHUs1): (QOpMYyJIUPOBATH IPOBEPSEMOE MPEANONOKEHHE (THIOTE3Y) O
BO3MOJKHBIX pe3yJbTaTax HaOJIIOJEHHI, CAMOCTOSATEIBHO COOMpPaTh YCTAHOBKY
U3 U30BITOYHOrO Habopa O0OOpYyIOBaHHS, OIHUCHIBATH XOJ OIbITA U
bopMyIUpPOBATH BBIBOJIHI,

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHHM, OIpenemnss
CpEIHEE 3HAYCHUE U3MEPAEMOM BEJIWYMHBI M ONPEIENsAs IOIPEIIHOCTb
pEe3yJbTAaTOB MPSIMBIX U3MEPEHUM, 00OCHOBBIBATH BHIOOP Crioco0a M3MEpEHHUs
(M3MepUTENBHOTO TTPUOOpPA);

OPOBOJUTHh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIUYMH (CpeaHss
CKOpPOCTh M YCKOpPEHHME Teja NPH PAaBHOYCKOPEHHOM JBH)KCHHM, YCKOpPEHHUE
CBOOOTHOTO MAJIEHUs, KECTKOCTD MPYKUHBI, KOADPHUIIMEHT TPEHUSI CKOTBKECHHS,
MexaHuyeckas paboTa M MOUIHOCTb, YacToTa U Mepuoj KoJjeOaHui
MaTeMaTUYeCKOro W NPYXUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOsSTHUE
coOuparomieid JMH3BI W €€ ONTHYecKash CHia, PaguoaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJa H3MEpPEHMs, IIAHUPOBAaTh HU3MEPEHHUs, CaAMOCTOSITEIbHO COOHpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY, BBIUMCIATH 3HAUYEHHE BEIUYUHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIBTATHI, OLICHUBAs TOTPEITHOCTh PE3YyJIbTAaTOB
KOCBEHHBIX U3MEPEHNUN;

IIPOBOJIUTH AKCIIEPUMEHTAJIbHBIE UCCJIEI0BaHUS 3aBUCUMOCTEN
($u3NUeCcKUX BEJUYUH (3aBUCUMOCTH IIYyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOM CKOPOCTH, 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS OT
CUJIBl HOPMAJIHHOTO JAaBJICHHUS, IEPHO/Ia KOJIeOaHUH MaTeMaTHUYEeCKOTO MassTHUKA
OT JJIMHBI HUTH, OTIPEIeNIEHNEe YCKOPEHHUsI CBOOOIHOTO MaICHHUs, UCCIIeI0BaHUE
M3MEHEHHUS BEJTMYMHBI U HAIPABJIEHUS UHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIJia
OTpa)X€HUsl CBETa OT yrja MaJieHus, yria MNpeJOMJICHUS OT yria MaJeHUs



CBETOBOTO Jy4ya, HCCIEIOBAaHUE TPEKOB: HM3MEPEHUE HHEPTUU YACTHUIIBI TIO
TOpPMO3HOMY TyTH (110 (hoTOoTrpadrsiM)): COBMECTHO C YUUTEIEM (POPMyIUPOBATH
3aJjayy M TUIOTE3y  HUCCIEJOBaHUS, CaMOCTOATENbHO  IUIAHUPOBAThH
UCCJIEIOBAHNUE, CAMOCTOSITENIbHO COOMpATh HKCIIEPUMEHTAIBLHYIO YCTaHOBKY,
MIPEACTABIISITH MOYYSHHBIC 3aBUCUMOCTH (DM3UYECKUX BEITMYMH B BUJE TaOJIHI]
U TpaduKOB, OICHWBATHL MOTPEITHOCTH, JIENaTh BBIBOJIBI 1O pe3yibTaTam
UCCJIeIOBAHUS;

cobyroaTh mpaBuiia O€30MacHOr0 Tpyjaa MpU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh  NPHUHIMIBI  JCHCTBUS ~ M3YyYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX TIPOIECCOB C OMOPOM Ha HX
onmucaHus (B TOM YHWCJE: CHUIAOMETp, JATUUKU TIOJIOKEHHS, PACCTOSIHUS H
YCKOPEHHMsI, pPaKeTa, HXOJOT, OYKU, IEpPUCKOIl, QoToamnmnapar, MUKPOCKOII,
TEJIECKOII, ONTHYECKHUE CBETOBO/BI, CIIEKTPOCKOII, TO3UMETP, kKamepa Buiibcona),
WCIIONIB3ysl 3HAHUSA O CBOWCTBAX (PU3WYECKUX SBICHUH W HEOOXOIUMBIE
¢du3rUecKre 3aKOHOMEPHOCTH, MCITOIh30BATh CXEMBI U CXEMaTUYHBIC PUCYHKU
U3YYCHHBIX  TEXHMYECKHX  YCTPOMCTB, U3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJIOTUYECKUX IMPOIIECCOB MPU PEHICHUH Y4yeOHO-TIPAaKTHUYECKUX 3ajad,
ONTHUYECKUE CXEMBbI MJi1 TMOCTPOEHUS H300pKEHUN B IUIOCKOM 3€pKajie U
cobuparomiei JIMH3e;

OPUBOAUTH  NpUMEphl  (HAXOAuUTh  WHGOpPMAIMI0O O  MpUMEpax)
MIPAKTUYECKOTO HCIOJIb30BaHUsI (PU3NYECKUX 3HAHWN B MOBCEIHEBHOW >KU3HH
11t obecrieueHrs 6€30MacHOCTH MPU OOPAIIEHUH C TPUOOPAMU U TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPaHEHUS 370POBbS M COOJIFOJACHHS HOPM DKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (PU3HUECKOTO COJEpKAHHUS B
WNuTtepHeTe, caMOCTOSITENIbHO (POPMYIIUPYS IOMCKOBBIN 3aMpoC, HAXOIUTh ITyTH
oTpeeeHHs JOCTOBEPHOCTH OJTyICHHOW HH(POPMAITUH Ha OCHOBE HMEIOTITUXCSI
3HAHWH W TIOTIOJHUTEIBHBIX HCTOYHUKOB,;

MCITOJTB30BaTh MPH BHITTOJTHCHUH YUEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy HPU3UYECKOTO COJIePKaHMs, CIIPABOYHBIE MaTepUaIbl, PECYPChI CETH
WNurtepHet, BnajeTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHHS HAa OCHOBE
nH(}OpMaIUK U3 HECKOJIBKUX UCTOYHUKOB (DU3UIECKOTO COACPIKAHUS, ITYyOJTHIHO
MIPEACTABISTh PE3YIbTAThl MPOSKTHOW WM MCCIIEIOBATEIHLCKON NESITEIbHOCTH
P 3TOM TPaMOTHO WCIIOJB30BaTh W3YYECHHBIM MOHSATUWHBIN ammapar



M3y4aeMoro pasiena (pU3MKH U COMPOBOXKJIATh BHICTYIUICHHUE MpPE3CHTaLueH ¢
y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Nen/m = HaumeHoBaHMe pa3/iejioB M TEM NPOTrPAMMBbI Kontpoabubie IIpakTunueckue
Bceero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Pasznen 1. ®dusuka u e€ poJib B IO3HAHNH OKPY:KAIOLIEro MUpa
11 o 5 http://school-collection.edu.ru/
. U3HKa — HayKa 0 OPUPOE
YK PHUPOA https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
1.2 dusznyeckue BETUINHBI 4 3 -
https://teach-shzz.jimdofree.com/
13 E . 5 1 http://school-collection.edu.ru/
. CTECTBEHHO-HAYYHBII METOJ MO3HAHUS
ya A https://teach-shzz.jimdofree.com/
Hroro no pasneny 8
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
91 C 9 1 http://school-collection.edu.ru/
. O€HUE BENIEeCTBA
™ m https://teach-shzz.jimdofree.com/
29 it . 4 5 http://school-collection.edu.ru/
) BIDKEHHE U B3aMMOJIEHCTBHE YaCTUIL BEIIECTBA
a Hsem https://teach-shzz.jimdofree.com/
23 A 1 http://school-collection.edu.ru/
. rperaTHble COCTOSIHUS BEIECTBA
p m https://teach-shzz.jimdofree.com/
Hroro no pazneny 7
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
http://school-collection.edu.ru/
3.1 MexaHH4ecKOe OBIKEHIE 10 2 -
https://teach-shzz.jimdofree.com/



http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/

http://school-collection.edu.ru/

3.2 Wuepius, Macca, INIOTHOCTh 9
pi https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
3.3 Cwnna. Buner cun 15
A https://teach-shzz.jimdofree.com/
Utoro mo pazneny 34
Paspnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 5 http://school-collection.edu.ru/
' TeJlaMH, )KUIKOCTSIMHU U Ta3aMu https://teach-shzz.jimdofree.com/
49 I 6 http://school-collection.edu.ru/
. aBJICHUE KUIKOCTHU
A https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
4.3 AtMocdepHOe naBieHne 5
(ep A https://teach-shzz.jimdofree.com/
44 JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B 12 http://school-collection.edu.ru/
' HHUX TEJIO0 https://teach-shzz.jimdofree.com/
Hroro no pasneny 28
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
51 Pac 6 http://school-collection.edu.ru/
. aboTa 1 MOIIHOCTE
m https://teach-shzz.jimdofree.com/
52 . g http://school-collection.edu.ru/
. OCTBIE MEXaHU3MEI
p https://teach-shzz.jimdofree.com/
5.3 M 5 http://school-collection.edu.ru/
. eXaHuvuecKas DHEPTUs
P https://teach-shzz.jimdofree.com/
Hroro mo paszneny 19

Pa3nea 6. IloBTopuTe1bHO-00001AI0IIM I MOYJIb



http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
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https://teach-shzz.jimdofree.com/
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https://teach-shzz.jimdofree.com/

6.1 [ToBTOpPUTENBEHO-0000IIAOIINN MOTYITH 6
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoaudecTBO 9acoB

Ne JuaexkTpoHHble (HU(pPOBbHIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3pen 1. TenioBble iBJIeHUSA
11 C . 6 http://school-collection.edu.ru/
. TpPOEHHE U CBOMCTBA BEIECTBA
p m https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
1.2 TermoBsIe MPOIECCHI 33 1 6.5
pol https://teach-shzz.jimdofree.com/
Htoro no pazneny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNEeKTpUYEcKHe 3apsbl. 3apsKEHHBIE Tela U UX 9 1 http://school-collection.edu.ru/
' B3aHUMOJICUCTBUA https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
2.2 TToCTOSIHHBINA DIIEKTPUYECKHUHA TOK 31 1 10
P https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
2.3 MaruutHebI€e SIBJI€HUS 11 4 N
https://teach-shzz.jimdofree.com/
54 5 7 1 1 http://school-collection.edu.ru/
. JIEKTPOMATrHUTHAS UHIYKIIUS
p Ayxn https://teach-shzz.jimdofree.com/
Hroro mo paszneny 58
Pa3nea 3. [loBTopuTte1bHO-00001IAI0IM I MOYJIb
. http://school-collection.edu.ru/
3.1 [ToBTOpHUTENEHO-0000IIAOIINY MOTYITH 5

https://teach-shzz.jimdofree.com/



http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/

Uroro no pazneny )

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5



9 KVIACC

KoaundecTBo uacoB
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Kontpoabubie IIpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 30 1 4 http://school-collection.edu.ru/
' OITMCAaHUus https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
1.2 BsaumonetictBue Ten 18 4
8 https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
1.3 3aKOHBI COXpaHEHUS 15 1 2
P https://teach-shzz.jimdofree.com/
Hroro mo pazueny 63
Paszngen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
http://school-collection.edu.ru/
2.1 Mexannueckne KoiueOaHus 8 3.5 -
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3 B
https://teach-shzz.jimdofree.com/
Hroro mo pazueny 18

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DIIeKTPOMarHUTHOE TIOJI€ M DJIEKTPOMArHUTHBIC 5 http://school-collection.edu.ru/
' BOJIHBI https://teach-shzz.jimdofree.com/
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS



http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/
http://school-collection.edu.ru/
https://teach-shzz.jimdofree.com/

http://school-collection.edu.ru/

4.1 3aKOoHBI pacpOCTPAHEHHUS CBETA 8 https://teach-shzz.jimdofree.com/
4.2 JIMH3BI U OITHYECKUE IPUOOPEI 6 http://school—colIe?tion.edu.ru/
https://teach-shzz.jimdofree.com/
4.3 Pasioxenue 6eoro cBeTa B CIEKTP 2 http://school—colIe?tion.edu.ru/
https://teach-shzz.jimdofree.com/
Hroro mo pazueny 16
Pa3nen 5. KBanToBble siBJICHUS
5.1 Hcnyckanue v norioueHue cBeTa aroMoM 4 http://school—colIe?tion.edu.ru/
https://teach-shzz.jimdofree.com/
59 CTpoeHIte aTOMHOTO Apa 5 http://school—colIe?tion.edu.ru/
https://teach-shzz.jimdofree.com/
53 STepHBIe peaxin 7 http://school—colIec':.tion.edu.ru/
https://teach-shzz.jimdofree.com/
Uroro no pazgeny 16
Pa3nes 6. [loBTopuTe1bHO-00001aK0IM I MOYJIb
6.1 Mexanuudeckue siBIeHUs (OBTOPUTENIBLHO- 5 http://school-collection.edu.ru/
00001IaIOITNIT MOTYITh) https://teach-shzz.jimdofree.com/
6.2 TennoBsie siBIeHUS (TOBTOPHUTEIBHO- 3 http://school-collection.edu.ru/
00001IarOIINIT MOJTYJIb) https://teach-shzz.jimdofree.com/
6.3 DNIeKTPOMarHUTHBIC SIBJICHHS (TTIOBTOPUTEIHHO- 3 http://school-collection.edu.ru/
00001IarOIINIT MOJTYJIb) https://teach-shzz.jimdofree.com/
6.4 CBeToBbI€ sBIIeHUS (IOBTOPUTEIBHO- 1 http://school-collection.edu.ru/
00001IaI0TNIT MOTYITh) https://teach-shzz.jimdofree.com/
6.5 [ToBTOpHUTENTEHO-0000IIAIOIIHI MOTYITH 4



http://school-collection.edu.ru/
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