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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHUI U TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS Ha
yII1yOI€HHOM ypOBHE OCHOBHOM 00pa3oBaTeNbHON MPOTPaAMMBI,
npencrasieHHbix B GI'OC 00O, a Takxke ¢ yuérom (enepanbHoil paboyeit
nporpaMmbl BocnuTaHusi U KoHuenuuu mnpenojaBaHus y4yeOHOro MpeameTa
«Pu3nKa».

Conepxanue mporpaMMbl 1O (U3WKE HAIMPaBIECHO Ha YIOBICTBOPEHHUE
MOBBINICHHBIX 3aIPOCOB O0YYAIONIUXCS, CTPEMANIUXCS K Oojiee TIyOOKOMY
OCBOCHMIO (M3MUECKUX 3HAHWM, U HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOUH
IrPaMOTHOCTH oOyuaromuxcsi. B mporpamme 1o (u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4eOHOro npeaMmera B peannzanuu tpedoBanuiit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjibTaTaM OOy4eHHUs, a
TaK)X€ MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3UKEe YCTaHABIMBAET paclpeiesieHne Y4eOHOro
Marepuajia Mo TrojaM oOydeHus (IO KjaccaM), NpeajiaraeT MNPUMEPHYIO
MOCJIEAOBATEILHOCTh HW3YYEHUs] TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOIMYECKOM
MIOMOIIM YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPA3yIOIUM IS  €CTeCTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3MYECKHE 3aKOHBI JIEeKaT B OCHOBE
IIPOIICCCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpadueii, BHOCUT BKJIAJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MHpa, TPEAoCTaBisieT Haubojee SCHbIe O00pa3lbl MPUMEHEHHS HAy4YHOTO
METO/Ia TTO3HAHUS, TO €CTh CIIOC00a MOMyYeHUsT JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETo
o0pa3oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenune ¢usuku Ha yrayOJIEHHOM ypOBHE IMperojaraeT yBEepeHHOE
BJIAJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHNUS;

UHTEPIPETUPOBATDH JJAHHBIC U UCIIOJb30BaTh HAYYHBIC 10KA3ATEIbCTBA JJIs
MOJTY4YEHHUS BHIBOJIOB.



[enmu wm3yueHuss (U3MKM HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
onpeneneHsl B Konnenuu npenogaBanus ydeOHoro mpenmera «Dusuka» B
oOpasoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPaAMMBbl, YTBEPKAEHHOW pEIICHHEM
Konnernn MunucrtepcrBa npocsemienust Poccuiickoii ®enepanuu (IpoTOKOI
ot 3 nexadpst 2019 r. Ne [1K-48H).

Lenu nzydenus: Gpu3UKu Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECA U CTPEMIICHUS OOYYaIOIIUXCsl K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUA U (opMUpOBaAHUE
MCCJIEI0OBATEIBCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHWE YMEHHWH NPUMEHSTh (PU3NYECKHEe 3HAHUS W HAyIHBIC
JI0KA3aTeNbCTBA ISl OOBSICHEHUS OKPYKAIOIINX SBICHHIA,

dbopMHupOBaHUE TIPEACTABICHUA O POMM (U3HKHU IS PA3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymiein
podeCCUOHAIBHOM JIeSITEILHOCTH, CBSI3aHHOW C (PU3MKOHM, MOATOTOBKA K
JanbHEHIIeMy 0Oy4eHHUIO B 3TOM HAMPAaBIICHUN;

dbopMHpOBaHHE TOTOBHOCTH K JaJbHEHWIIEMYy H3y4eHHIO (PU3UKU Ha
yriyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpodriie oOydeHHsS Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

JlocTikeHre ITHX IIEJIe MporpamMMbl 1Mo (PU3MKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

npuoOpeTeHre  3HAaHMM O  JUCKPETHOM  CTPOCHHUM  BEIECTBa,
MEXaHUYECKHUX, TeTJIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHUN aHAIM3UPOBATh U OOBACHATH (PU3NUECKUE SIBICHUS
Ha OCHOBE M3yYCHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB PCIICHHWsS pPacUYE€THBIX W KAYeCTBEHHBIX 3ajad,
TpeOYIOIMX CO3MaHUSI M HCIOJb30BaHUS (U3HUECKUX MOJENEH, BKIIIOYas
TBOPUYECKHUE U MPAKTUKO-OPUECHTUPOBAHHBIC 33]1a4H;

Pa3BUTHE HCCIEAOBATCIIbCKUX YMEHUH: HAOMI0ATh SBJICHUS U U3MEPATh
buzngeckue BCJINYHHEI, BBIJIBUTAThH TUTIOTE3bI U npeaiarath
AKCIIEPUMEHTANIbHBIE CIIOCOOBI WX TIPOBEPKH, IUJIAHUPOBATH W TPOBOIUTH
OTIBITHI, JKCIEPUMEHTANBHBIC WCCICIOBAHUS, AHATU3UPOBATH TMOTYYCHHBIC
JTAaHHBIC U JIeJaTh BBIBOJIBI;



OCBOCHHE MPUEMOB PabOTHI ¢ WH(pOpMaImel (HU3NIECKOTO COIEPIKAHMS,
BKJTFOYasi THGOPMAIIHIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, MHTEPIIPETAIIHS
U KPUTUYECKOE OlLIEHUBaHNE HH(POPMALIUH;

3HAKOMCTBO €O c(hepamu podeccHoHaNbHOM NesATeIbHOCTH, CBA3aHHBIMU
¢ GU3HUKOI, 1 COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMHM Ha JTIOCTHIKCHUSIX
(du3znyecKoil HayKu.

Ha wusydyenue ¢usuku (yriayOnéHHBIM ypOBEHb) Ha YPOBHE OCHOBHOIO
obmero obpazoBanus orBoautcs 340 yvacos: 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 HEJIEIIIO).

CBsI3b C PABOYEM ITPOIPAMMOM BOCITUTAHUSA

Peanuzanus BocnuTaTebHOTO MOTEHIMANA YPOKOB reorpaduu (ypouHou
NEeATEIbHOCTH, ayIUTOPHBIX 3aHATUIA B paMKaxX MaKCUMaJIbHO TOIyCTUMOM
y4eOHOM Harpy3KkH) MpeayCMaTpUBAET:

- MAaKCUMAaJIbHOE MCIIOJIh30BAHUE BOCIIUTATEIBLHBIX BOSMOKHOCTEH COEPIKaHUSI
YPOKOB 17151 (GOPMHUPOBAHUS Y OOYIAFOIINXCSI POCCUHUCKUX TPaTAITMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH, pOCCUHUCKOTO
UCTOPUYECKOTO CO3HAHMSI HA OCHOBE MUCTOPUYECKOTO MTPOCBEIICHHUS; TIOJI00D
COOTBETCTBYIOIIIETO COJIEPKAHUSI YPOKOB, 3aJaHII, BCIOMOTaTEIbHBIX
MaTepHaJIOB, TPOOIEMHBIX CUTYAIUH JIJIs1 OOCYKICHHUI;

- BKIIIOUYCHHUC B COACPIKAHNUC YPOKOB LICJICBBIX OPUCHTUPOB PC3YJIbTATOB
BOCIIUTAHUA, UX YUCT B OIIPCACIICHNH BOCIIMTATCIIbHLIX 3a/1a4 YPOKOB, SaHHTHfI;

- BBIOOP METO0B, METOJIMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIIUTATEIIHHOEC
BO3CHCTBUE HA JUYHOCTh B COOTBETCTBUM C BOCIIUTATECIIHLHBIM HJI€AJIOM, ICJIBIO
Y 3a7ja4aMM BOCIIUTAHUS, 1IEJIEBBIMU OPUEHTUPAMH PE3YJITATOB BOCIIUTAHUS;
peanu3aluio MPUOPUTETa BOCIIUTAHUS B YICOHOMN JCATEIHHOCTH;

- IpUBJICYCHNE BHUMAHUS 00YJaIONUXCs K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypoKax MPeJIMETOB, SIBJICHUM U COOBITUH, MHUIIMMPOBAHUE 0OCYKICHUM,
BBICKa3bIBAHUI CBOETO MHEHUS, BHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUSI K
M3Y4aeMBbIM COOBITHSIM, SIBJICHUSM, JINIIAM;



- IPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOI pabOThl — MHTEJUIEKTYaIbHbIX,
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTHUBALINIO, UTPOBBIX METOMK,
TUCKYCCUH, TAIOIINX BO3MOKHOCTh IPUOOPECTH ONBIT BEICHUS
KOHCTPYKTUBHOTI'O JUAJIOra; IPyNnoBoi paboThl, KOTOPasi yYUT CTPOUTh
OTHOLIEHUS U JIEMCTBOBATh B KOMaH/IE, CIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO
MBIILLUICHHUS;

- moOy>kJIeHne o0yJaronmxcs co0I01aTh HOPMBI TIOBEICHUS, PaBUIa
OOIIEHHSI CO CBEPCTHUKAMU U TIEIarOTHYECKUMH paOOTHUKAMU,
COOTBETCTBYIOIIUE YKJIay IIKOJIbI, YCTAHOBJICHUE U MOAJCPKKY
100poXKenaTenbHON aTMOC(hephl;

- OpraHr3anuio HaCTABHUYCCTBA MOTUBUPOBAHHBIX U 3PYIANPOBAHHBIX
O6y‘-IaIOHII/IXC5I HaJl HCYCIICBAIOIINMHU OAHOKJIIACCHUKAMHU, B TOM YHCJIC C
0COOBIMH O6p&30BaT€JII>HI>IMI/I HOTp€6HOCTHMI/I, JaromIcro 06y‘-IaIOH_[HMC5I
coaJIbHO 3HAYUMBIN OMBIT COTPpYyAHHUYICCTBA U B3aUMHOM ITOMOIIIH,

- THULIMUPOBAHUE U MOJIEPKKY UCCIEI0BATEIBCKOMN AEATEIbHOCTU
oOyuaromuxcsl, JIaHUPOBAHHUE U BBIIIOJHEHUE WHANBUAYAIbHBIX U IPYIIOBBIX
IIPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.

PesynbTaThl e1MHCTBA Y4eOHON M BOCITUTATEIBHON JEATEILHOCTH OTPAKEHBI B
paznesne padoueii mporpaMMbl «JIMYHOCTHBIE pe3yabTaThl U3yUYE€HUS YIE€OHOTO
npenmera «Pu3nkay Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs.



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®duznka — HayKa O Mpupoje. SBneHus npupoabl (3JIEMEHTHI COJEePKAHMS,
BKJTIOYAIOIINE MEKIPEIMETHbIC CBsI3U). DU3znueckue SIBJICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusznyeckue BenIWYUHBL. PasmepHOCTh. EnuHUIB QU3NUYECKUX BETUYHH.
N3mepenne Qusnyeckux BeauuuH. JTanoHbl. Duzmyeckue mnpudopsl. llena
nenenus. [lorpemnocts u3mepenuid. [IpaBumna 6e3omacHoro Tpyna mpu padoTe
¢ 1abopaTopHbIM 000pyI0BaHHEM. MexayHapoiHas cucteMa enunuil. [lepeBos
BHECUCTEMHBIX ¢AUHHUIL B eaquHUIIbI CH.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH H3Y4alOT MPUPOIY.
EcTtecTBeHHO-HayuYHBII METO MO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (U3UYECKUX SIBICHUU C
MIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

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

dusnyeckre MpuOOPHl U MpoIeAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
ur(poBBIM TPUOOPOM.

Jlabopamopnuie pabomel u onvimol.

Omnpenenenure 1EHbI IETICHUS MIKaJIbl U3MEPUTEITHLHOTO TTprbopa.

N3mepenne paccTosHUM.

N3mepenue miomaan u oobéMa. MeTo1 majaeTk.

N3mepenue BpeMeHu.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX Te1. MeToa psioB.

[IpoBenenue uccieoBaHUsl MO MPOBEPKE TUIOTE3bI: JATBHOCTH MOJIETA
apukKa, MyneHHOro TOpU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIbIIIEe BHICOTA ITyCKAa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBiokeHue dyacTtul, BemiecTBa. CBsA3b CKOPOCTH JBIKCHHS YacTHI[ C
Temrneparypoil. bpoynosckoe asmxkenue. uddyszus. Bzaumonaeiicteue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.



ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, JKHUIKOCTEW U
TBEPABIX (KPUCTAIUIMUECKUX) Tel. B3auMoCBsA3b Mek Ay CBOMCTBaMU BELIECTB B
pPa3HBIX arperatHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Habmonenue nuddysun.

HaGnronenue  siBieHUN,  OOBSCHSIOIIMXCS  MPUTSOHKEHUEM  WIU
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

Ouenka JguaMmeTpa aroMa METOJIOM PSJAOB  (C  MCHOJIb30BAHUEM
dboTorpaduii).

OnbITHl 110 HAOTIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexannueckoe paswxkeHue. Ilyte m mnepememenue. PaBHOMepHOEe U
HepaBHOMEpPHOE JiBIKeHrne. CBOOOIHOE NaJieHHE KaK MPUMEp HEPAaBHOMEPHOTO
nerkeHus tesl. Ckopoctb. CpeHssl CKOPOCTh TP HEPABHOMEPHOM JIBUKECHUHU.
Pacuér myTu u BpeMeHU JBUKECHUS.

I'paduku 3aBUCHUMOCTEH BEIMYMH, OMUCHIBAIOIIUX JBIKEeHHE. OOIIue
HNOHATUS 00 OTHOCUTENIBHOCTH JBWKEHHUA. CIOXEHUE CKOpPOCTEeH nJisi Ted,
JBIKYLIUXCS MTapajuiesIbHO.

SBneHne nHEpUUU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
W3MEHEHHUSI CKOPOCTH IBM>KEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
MOCTYMAaTEIbHOM JABMKEHUU. [lmoTHOCTH BemiecTtBa. CBSI3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJT B eAuHHUIlE 00BbEMma BemiecTBa. CMECH W CIUIABHI.
[ToBepXHOCTHAs M JIMHEWHAS IUIOTHOCTb.

Cuia kak XxapakTepucTvka B3auMozencTus Tei. Cuita ynpyrocTy U 3aKOH
I'yka. MI3mepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpPA. SIBJIECHUE TATOTEHUS U CUila
TsokecTd. Chila TSDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHON HpsiMOM. PaBHOAECTBYyrOIIAs CHUIL.
Cuna tpenus. TpeHue CKOJIbKEHHSI U TPEHHUE MOKOs, BA3KOE TpeHue. TpeHue B
IPUPOJIC U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHM4ecKoro IBMKCHHS Tela.

N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.

HaGnronenue siBneHust HEPIUN.

HaGnronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICUCTBUU Tell.



CpaBHEHHE Macc 10 B3aUMOJIEUCTBUIO TE.

CrnoxxeHue CHUJl, HAalPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapuKa B KUIKOCTH,
MOJEJIN 3IEKTPUIECKOTr0 aBTOMOOWUJIS M TaK Jajiee).

OmnpeneneHne cpelHE CKOPOCTH CKOJBXKEHUS OpycKa WIM LIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTskeHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOM CUIIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa CONMPUKACAIOIINXCA MOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIKOCTEN M ra30B.

Hasnenne. Cuna paBneHus. CnocoObl YMEHBIIEHHS W YBEJIHYEHHUS
naBneHus. JlaBnenue raza. 3aBHUCHMMOCTb JaBJIICHHS Ta3a OT 00bEMa U
temrneparypsl. [lepenaua gaBneHus TBEPABIMU TEIaMU, )KUJAKOCTIMHU U Ta3aMHu.
3akoH [Tackans. [lHeBMaTHUeCKHE MAILIUHBI.

3aBUCUMOCTh  JaBJCHUS  KUJAKOCTH OT TJIYyOWHBI  TOTPY>KECHHUS.
I'uppocratnueckuit napagokc. CooOuatonuecss cocynbl. ['HapaBiandeckue
MexaHu3Mbl.  Mcronp30BaHWE  BBICOKMX — JIAaBJICHUH B COBPEMEHHBIX
TEXHOJIOTUSX. Y CTPOMCTBO BOJIOIIPOBO/A.

AtMocdepa 3emun u atmocdepHoe napieHue. [IpudnHbl CyecTBOBaHUS
BO3ymHON o6osouku 3emun. OnbiT Toppuuenu. U3meperune atmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpHOTO AaBJEHHUSI OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! At u3MepeHust atMoc(hepHoro AaBiIeHUS.

JlelicTBue KUAKOCTM W Tra3a Ha IOIPYKEHHOE B HUX  TEJIO.
BritankuBaromass  (apxumenoBa) cuia.  3akoH  Apxumena. Y cCIOBUE
BO3HUKHOBEHHUS  BBITAJIKUBAIOIIEH  (apXWMEIOBOW) CHJIbI, TOATEKAHHE.
[TnaBanme Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[Tepenaua qaBneHUs! )KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBiueckuit mmpecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa TOTPYXKEHHOU B
XKHUJKOCTh YaCTH TeJIa U MJIOTHOCTH KUIKOCTH.



PaBeHCTBO BRITATKMBAOIIEN CHIIBI BECY BBITCCHEHHOW KUIKOCTH.

VYcioBue miaBaHus TEJ: IJIABAHUE WJIW MOTPYKEHUE TN B 3aBUCUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TEJa U KUAKOCTH.

Jlabopamopnwie pabomuel u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TENa.

OnpeneneHue  BBITAIKUBAIOLIEH CHIIBIL, JEHUCTBYIOINIEH Ha  TEJO,
NOTPYKEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CUJIbL, IEUCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MacChl Te€Ja.

OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B KUIKOCTH
YacTH Teja U OT IJIOTHOCTHU KUJIKOCTH.

KonctpyupoBanue apeomerpa wWiIM  KOHCTPYMPOBAHUE JIOJKU WU
OIIPEJICJIEHUE €€ TPY30IOABEMHOCTH.

Paszpes S. PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckass paboTa i CWJI, HalpaBiICHHBIX BJOJb JIMHUH
nepemMenieHusi. MomHoCTb.

[IpocThie MexaHU3MBI: pbIYar, BOPOT, OJOK, MOJHUCIACT, HAKJIOHHAas
IJIOCKOCTh, HOXXHWUYHBIA Me€XaHu3M. MowmeHT cuibl. PaBHOBecue peryara.
[IpaBuno momentoB. [IpuMeHeHHe mMpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OPTraHU3MaXx.

Mexannueckas »sHeprud. KuHeTrndeckas W TOTCHIMAIbHAS DSHEPTUSL.
[IpeBpamieHne OAHOTO BHUJA MEXAHWYECKOW OHHEPrul B APYrod. 3aKoH
COXPaHEHHMs U MPEBPALIEHUS JHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Tprmepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue yciioBHuil paBHOBECHSI pblyara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3yuenune mpaBuia pelyara JJis MOABUKHOTO M HETIOJBUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOABUKHOTO OJIOKA.

Onpenenenue pabOTHl CUJIBI YIPYTOCTH MPU TMOABEME TPY30B IIPU
MTOMOIIIY TTOABUKHOTO OJIOKA.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

8 KUIACC



Pa3gea 6. TentoBLIe ABJI€HUSA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJT. OMbIThI, TOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KUIAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. I'padeHn — HOBBIA MaTepuain JUisl HOBBIX
TEXHOJIOTUNA. TEeXHOJIOTMM TOJMYyYEeHUs] UCKYCCTBEHHBIX aiMa30B. OObsICHEHUE
CBOWMCTB Ta30B, JKUJIKOCTEM U TBEPABIX TEI HAa OCHOBE IIOJIOKEHUU
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH. IToBepxHOCTHOE HaTsKEHUE,
CMauyvBaHUE, KalNWULSIpHbIE SBICHHS. TEmIoBOE€ pacCIIMpPEeHUE U CIKATHE.
3aBUCUMOCTb JIaBJICHUS ra3a oT 00bEéMa, TeMIIEpaTyphl.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CPEIHEN KUHETUYECKOU SHEPTUEH
TEIJIOBOTO JBH>KEHUS 4aCTUL. TeMIlepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH SHEPIHH:
TEIUIONepesaya U coBepuieHue  paborel.  Bunel  temnonepenauu:
TEIIONPOBOJIHOCTh, KOHBEKLU, U3IydeHUEe. Buabl Temuionepesayu B NpUpPOAEC
1 TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOLIECCOB.

KonuyecTBo TemnoTsl. Y AelbHas TEIIOEMKOCTh BEIECTBA. Temioo0MeH U
TEIUIOBOE paBHOBecue. 3akoH HproroHa-Pruxmana. YpaBHEHHE TEIIOBOTO
OanaHca.

IInaBieHrne © OTBEpPACBAHME KPUCTAJUIMYECKUX BELIECTB. Y AcibHAsA
TeroTa riasienus. [lapoodpasoBanue u konaencauus. Ucnapenue. Kunenue.
VY nenbHas TemnoTa mapooOpa3zoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT
atMocdepHoro aaBieHus. HachleHHbIH M HEHACHIMIEHHBIN map. BriaxHOCTH
BO3/1yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabotsl TemnoBbix apurareneid. KIIJ[ TemmoBoro nBurarens.
TeruioBele ABUTATENM W 3allUTa OKPYKAIOWIEH cpeapl. TeruioBble MOTEPU B
TEIJIOCETSX.

3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTHUH B MEXAHUYECKUX U TEIIJIOBBIX
nporeccax.

Jemoncmpayuu.

Habmoienne O6poyHOBCKOTO IBHKEHUSI.

Ha6nronenue nuddysun.

HaGntonenue sBIEHUN NOBEPXHOCTHOIO HATSDKEHHS, CMAyMBaHUA M
KAWUIAPHBIX SBJIICHUAMN.

HabGnronenue TemioBoro paciuimpeHus Tedi.



N3MeHenune naBiieHHs] ra3a NpU U3MEHEHUM O0bEMa W HArpeBaHUU WIIU
OXJIQXKICHUH.

[IpaBuia u3MepeHHs TEMIIEPATYPHI.

Buae! Temonepenaymn.

OxnaxxaeHue npu COBEPIICHUN PadOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

Hab6ntonenue kunenus.

Hab6nronenue noctosiHCTBA TeMIlepaTyphl MPU MJIaBJICHUU.

Mojenu TenI0BbIX ABUTATEIICH.

Jlabopamopnsie pabomol u onvimol.

OnbITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIA caxapa.

N3mepenne temmeparypbl OpU MOMOIIM KUIKOCTHOTO TEpMOMETpa U
JaTYuKa TeMIepaTyphl.

OnbITel MO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEJL.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

UccnenoBanne 3aBUCHUMOCTH JaBJICHUSI BO3JAyXa OT €ro ooObéma u
TEMIIEPATYPHI.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA YKUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

HaGnronenue wu3MeHeHWs BHYTPEHHEW »HHEpPrud Tejla B pe3ysIbTaTe
Terionepeaay U padboThl BHEUTHUX CHUJI.

UccnenoBanue siBlieHUs TEMJI0OOMEHA MpPU CMEIIMBAHUU XOJIOJHOM U
ropsiyer BOJBL.

OnpeneneHne  KOIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  IIpHU
TEIJI000MEHE C HArPEeThIM METAUIMUECKUM LIHJIUHIPOM.

Onpenenenre MOIIHOCTH TEIJIOBBIX NMOTEPh (3akoH HbroToHa-Puxmana).

Ornpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

Uccnenosanue npoiiecca UCMapeHus.

OrnpeneneHrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBJICHUS JIb/A.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogericTBue
3apspKeHHBIX Tell. 3akoH Kynona.

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipunimn
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu »5ieKTpUyYecKHX 3apsioB. ODJIEMEHTAPHBIA  AIEKTPHUYECKUI
3apsin. Ctpoenune aroma. [IpOBOJHWKH, NMAJIEKTPUKU U TOTYNPOBOIHUKHU.
3aKOH COXpaHEHUS ANEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKU TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTouyHrKN TOCTOSTHHOTO TOKa. JI€HCTBHSI 3JIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHuTHOE). DJIEKTPUUECKUN TOK B MeTaulaxX, >KUJKOCTIX H
rasax.

Onektpuueckass nenb. Cuina ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
AMnepMeTp MU BOJBTMETP B LENH IOCTOSHHOrO TOKa. (CompoTUBIICHHE
MPOBOAHUKA. YJEIbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma sl ydacTka
uenu. [locnenoBarensHoe U napajuienbHOE coequHeHue mpoBoaHUKOB. DJIC B
IIENU MOCTOSTHHOTO ToKa. 3akoH Owma st monHow 1enu. [IpaBuna Kupxroda.
Pacuér npocThix anexkrpudeckux nemnen. Henmuennpie 2371eMeHTHI.

Pabota M MOIIHOCTH ANEKTPUYECKOro Toka. 3akoH Jlxoynsa-Jlenua.
DONeKTpUYecKne Uenu M MOTPEOUTENN DJIIEKTPUYECKOW HHEpPruM B OBITY.
Kopotkoe 3ambikanue.

[TocrosiHHbIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mnosne. MarHutHoe mosie 3eMJId M €ro 3HaY€HUe IJIs KU3HU Ha
3emite. OnbIT Dpcreaa. MarHuTHOE MOJIE 3IEKTPUIYECKOTO ToKa. OnbiT AMriepa.
[IpumeHeHnEe SIEKTPOMArHUTOB B TEXHUKE. JIEMCTBME MAarHUTHOTO IMOJA Ha
npoBOJAHUK C TokoM. Cuia Amriepa W oOmnpeaciicHHUE €€ HalnpaBICHUS.
DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKa. VICIonb30BaHUE 3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbitel @apajges. SBiIeHUE 3NEKTPOMArHUTHOW WHIAYyKUWU. [IpaBuio
Jlenna. Onextporenepatop. CrnocoObl MONYYEHUS! 3JIEKTPUUYECKON SHEpPruu.
DNEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX MCTOYHUKAX IHEPTUU. DKOJIOTHUECKHE
po0JIeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

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

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIeKTpOCTaTUUECKast HAYKIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.

MoaenupoBaHu€ CHUJIOBBIX JIMHUW HJIEKTPUYECKOrO MOJISI ¢ MOMOUIBIO
OyMaXKHBIX CYJITaHOB.

[IpoBOTHUKM Y TUAJIEKTPUKH.

U cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.



DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUueCcKOro HapsKeHUsT BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIIEHUN.

BzanmopericTBrE MOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJI0COB MarHuTa.

MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MaruuTtHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

Onbitel Dapajes.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomul u onvimol.

OnbITel IO HAOMIOJEHUIO BJIEKTPU3ALMU TEJI MPU COMPUKOCHOBEHUH H
WHYKLHAEH.

HccnenoBanne ACHCTBUA DICKTPUUYECKOTO II0Ji1 Ha MPOBOJAHUKU U
JTUAJICKTPUKH.

COopka 1 UCTIBITaHUE JIEKTPUUYECKON 1IN TOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP,
OT HaIpsHKEHUS HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJIHUKA OT €r0 JUIMHBI, TJIOMIAIA TTOTIEPEYHOTO CEUCHUS U
Marepuana.

Ornpenenenue yaeabHOr0 COMPOTUBIICHUS MPOBOIHUKA.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSKEHUH TMPU  IIOCIEI0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CWJIBI TOKA MPU MNapaUIeTbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue 3/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepxka npasun Kupxroda.

[TpoBepka BeinmoHEHUS 3aK0HAa OMa JJ1s MOJTHOU LIETIH.

N3ydeHne BOJbTAMIEPHBIX XapaKTEPUCTUK HEJIMHEHHBIX HJIEMEHTOB
(JtamIIbl HAKaJIMBaHUS WJIW TTOJYIIPOBOJHUKOBOTO AUO/IA).

Omnpenenenre pabOTHI AIESKTPUISCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOITHOCTHA  DJIGKTPUUECKOTO TOKa, BbIJEISIEMONM Ha
pesucrope.



Onpenenenue KIIJ{ HarpeBaTesns.

HccnegoBanre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyenne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MPHU UX 00bEIMHEHUH
U pa3JIeIICHUH.

UccnenoBanne nericTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYIIKH C TOKOM M MarHuTa OT CWJIbl M HAINPABJICHUS TOKAa B KATYLIKE U OT
Hanu4uus (OTCYTCTBHSI) CEpACUHHUKA B KATYIIIKE.

N3ydenne neicTBUsI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue padoThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJI asekTpoaBUraTeibHOM yCTaHOBKH.

OneITel MO UCCIENOBAHUIO SIBJICHHUS SJIEKTPOMATHUTHOM WMHIYKIUU:
UCCIIEOBAaHNE U3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJICHUs.

Mexanuueckoe nBwxkeHHe. MarepuanbHas Touka. CrnocoObl omvcaHus
MEXaHUYECKOTO JBWKEHMs: TaOJWYHbIM, TIpaduyecKkuil, aHaIUTHUYECKUM.
Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.

BekTopHblE BENWYMHBI, OmEpaluMy C BEKTOPaMHU, IPOEKIMH BEKTOPA.
Pannyc-Bexktop MarepuanbHOM TOYKM, NIEPEMEIICHHE Ha  IUIOCKOCTH.
PaBHOMEpHOE mNpsSIMONMHENHOE ABMXKEHUE. HepaBHOMEpHOE MNPSIMOIUHENHOE
nerokeHue. CpenHsis M MIHOBEHHas CKOPOCTh Tejla IIPM HEPaBHOMEPHOM
JIBHKCHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSMOJMHEWHOE NIBUKEHHE. Y CKOPEHUE
cBoOogHoOTO mMagenust. OneITe! I amuiest.

I'padmyeckass uHTEpHpETAUsl YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH
U IIEpEMEILECHU I IPSAMOJIMHENHOTO JBUKECHMUS.

JIBu>KeHUe Tena, OpOILIEHHOTO MO YTJIOM K TOPU30HTY.

JIBm>keHHE MO OKpYKHOCTHU. JIMHEWHas CKOpOCThb, YIJIOBas CKOPOCTH,
NEPUOJ U YacToTa OOpalleHusl NP PAaBHOMEPHOM JBUXKEHUU IO OKPYKHOCTH.
CKOpOCTB M YCKOpPEHUE IIPU IBHIKEHHUH 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs cua.

Ilepspii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXEHUS,
CHJIa TPEHUs MOKos, Ipyrue Buabl Tperus. Koadduurent tpenus.



JIBU>KEHHE TN MO OKPY>KHOCTHU MOJI IEUCTBUEM HECKOJBKUX CHIL.

3akoH bepHymnu u noabEéMHas cuia Kpbuia. COBpeMEHHBIE J€TaTeIbHbIE
amrapartbl, CyJa Ha TOABOAHBIX KpBUIbSIX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISIX. [IBHKEeHHE Moe3/1a HA MAarHUTHOM MOAYIIKE.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUA. J[BH)KEHUE TeNl BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B TOM uyucie miaHneT Bokpyr Comuna). Ilepsas
KOCMHYECKast CKOpocThb. HeBecOMOCTh U Meperpy3KH.

PaBHOBecue MarepuasibHOW  TOYKU. AOCONIOTHO  TBEPAOE  TEJO.
PaBHOBecHe TBEPAOro Tena € 3aKpEIUIEHHON OCBIO BpalieHHWs. MOMEHT CUIIBL.
LlenTp TsKECTH.

Nmnynec Ttema. M3menenne wmnyinbca. Mmmynsc cuimbl. Yiopyroe u
HEYIPYroe B3aUMOJCUCTBHE. 3aKOHbI M3MEHEHUS W COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBUXEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TsKecTH, YNPYrocTH,
TpeHus. CBsi3b dHepruu u padboTsl. [loTeHIManbHas sHEprus Teia, MOIHSITOrO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAas JHEPrUs CKATOW TPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW YHEPTUH. 3aKOH U3MEHEHUS
Y COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Jlemoncmpayuu.

HaOnronenne MexaHU4YeCKOro JBUKEHHS Tela OTHOCUTENIBHO Pa3HBIX Tl
OTCYETA.

CpaBHeHUE TyTEeHd W TPACKTOPUN NBUKEHUS OOHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.

HccnenoBanne nmpu3HaKOB PABHOYCKOPEHHOTO JBH>KEHUS.

HaGnronenue aBuKEHUS Tela Mo OKPYKHOCTH.

HaGnronenue MexaHU4eCKUX SIBICHUH, TPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHXKEHUH OTHOCUTEIIHBHO
KaOuHeTa (PU3UKH.

HaOnronenue paBHOBecHst Tel, CBOOOJAHOTO TAJCHUs, KoJIeOaHuUs
MasgTHUKAa B HHEPLUHAIBHBIX CHUCTEMax Kak [MOATBEPKIACHUE MPUHLIUIA
OTHOCHUTEIIbHOCTH.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT €ro MacChl M JCUCTBYIOIIEH Ha HEro
CHUJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JBUKEHUH.

IIepenauya umnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.



CoxpaHeHHe UMITyJIbCa IPHU a0COJIFOTHO HEYIPYTOM B3aUMOJEICTBHUU.

CoxpaHeHHe UMITYJIbCa IPH YIPYTOM B3aUMOJIEHCTBUH.

Ha6nroneHnue peakTHBHOTO JIBUKEHUS.

CoxpaHeHue dHEepPTuH NPy CBOOOTHOM MaJICHUH.

CoxpaHeHHe SHEPTUH NIPU JBUKEHUU TEJA MO ICUCTBUEM NPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTpynpoBanne TpakTa AJisi pa3srOHa U JAJbHEWUIIETO PaBHOMEPHOTO
JNBH)KECHUS IAPUKA WU TEJIEHKKH.

Omnpenenenue cpelHeld CKOPOCTU CKOJbKEHUS OpycKa WIM JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHrne YCKOpEHHUs Tejla NMPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauyallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CAM MPU PABHOYCKOPEHHOM JBW)KEHHHM 0€3
HayaJbHOW CKOPOCTH MYyTH OTHOCSTCS KakK psijl HEUYETHBIX YHCEN, TO BpEMEHa
OJINHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOLIEHHOIO MO/ YTJIOM K TOPU30HTY.

HccnegoBanne 3aBUCMMOCTH CHJIBI  TPEHHSI CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOZHHUKAIOILEH B MPYKHUHE,
OT cTerneHu aedopMaliu Npy>KUHBI.

Omnpenenenre pabOThl CHIIbI TPEHHUS MPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU30HTAJIBHON OBEPXHOCTH.

Omnpenenenve pabOThl CHJIBI  YIPYrOCTH TMpU  MHOIBEME TIpy3a ¢
MCIIOJIb30BAaHUEM HEMIOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pasznesn 9. Mexanuveckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
Nepuoj, YacToTa, aMIUIMTyAa. [apMoHMYeckue KosiebaHus. 3aTyXarolue
KoseOaHus. BeiHyxieHHble KojeOanus. PezonaHc.

MareMaTuyeckui U NMpyKUHHBIM MasTHUKHU. [IpeBpaienue sHepruu npu
K0JIe0aTEILHOM JIBUKEHUH.

Mexannueckue BOJHBI. [IposionbHble M monepedHbie BOJHBI. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTepdepeHuus u nudpakuus. JlJinHa BOJIHBI U CKOPOCTh
e€ pacrnpocTpaHeHHs. MeXaHW4YeCcKHe BOJHBI B TBEPIOM TEJE, CEHCMHUUYECKHE
BOJIHBI.



3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. MupasByk u ynbTpasByk. Mcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJOTHUSX.

Jemoncmpayuu.

HaGnronenue konebaHui Tenm MOJ JIEHCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnroneHue BoIHYKIEHHBIX KOJIEOaHU 1 pe30HaHca.

PacnipocTpanenue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Ha6mronenue natepdepennmu u qudpakiiny BOJH Ha TIOBEPXHOCTH BOIBI.

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnwie pabomul u onvimel.

OnpeneneHue 4YacToThl W Iepuoja KojJeOaHU MaTEeMaTU4eCKOTO
MasiITHUKA.

OmnpeneneHre 4acTOThl U EpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TEepuojJia KoOJI€OAHUN Tpy3a Ha HUTH OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH MepUoAa KOJEOaHU MPY>KUHHOTO MasgTHHKA
OT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpUOAa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAacCChI Ipy3a.

OneITl, JIEMOHCTPHUPYIOIIME  3aBHCHUMOCTh  TepHojia  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MacCChl IPy3a U KECTKOCTU MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaeHUS.

Pa3znes 10. DieKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie. ODJIEKTPOMarHuTHble BOJHBI.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBs3u. Pammonokamusi. Kocmuueckas
CBSI3b.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA
cBeTa: nHTephepeHIUs U TUPPAKITUS.

Jemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

Nurtepdepentus u audpaxiys cBeTa.

Jlabopamopnuie pabomul u onvimol.

N3yuenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUIBLHOTO
TenedoHa.



[IpoBenenue ombITOB MO HAOMIOAECHUIO HMHTEPPEPEHUIMH U Auppakiuuu
CBETa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBass MOJIeNIb CBETA W IeOMETpUYECKash ONTHKa. MICTOYHWKHM CBeTa.
[IpsmonuneitHoe pacnpocTpaHeHue cBera. 3atmeHuss Comxua u  JlyHsL
Otpaxxenne cBera. [lmockoe 3epkano. 3akoH oTpaxeHus cBera. [loctpoenue
U300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpesiomyeHus cBeTa. llonmHoe oTpaxeHue
cBera. lcronp30BaHUE TMOJHOTO OTPAXEHHUSI B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS CBS3b.

JImnza, xox myuern B smH3e. Dopmyna ToHkKOM JMH3BL. [locTpoenune
n300pakeHUi, CPOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucreMa
¢oroannapata, MUKpOCKolla M Tejeckona. ['ya3, Kak ONTHYEcKass CUCTeMa.
bi30pyKOCTh M 1abHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. Omnbitel HbtoToHa. CroxeHue
CHEKTpaJIbHBIX BETOB. JlHcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyyenue n300pakeHUM B IMIIOCKOM 3€pKaJe.

[Ipenomiienue caera.

OnTuueckui CBETOBOI.

Xox mydeii B cOOUparoIiei JInH3e.

Xoq ny4yer B pacCEenBAIOIICH JIMH3E.

[Tonyyenue n300pakeHU ¢ TOMOLIBIO JTUH3.

[Tpuniun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mogensb riasa.

Pasnoxenue 6enoro cBeTa B CIEKTp.

[Tomy4yenue 6eoro cBeTa MpH CII0KEHUH CBETA Pa3HBIX L[BETOB.

Jlabopamopnwie pabomuel u onvimol.

HccnenoBanue 3aBUCMMOCTH yIUIa OTPA)KEHUS CBETOBOrO Jiyda OT yIJa
MaJICHUS.

N3yuyenue cBONCTB M300pakeHUsI B TNIOCKOM 3€pKalie.

HccnepoBanne 3aBUCMMOCTH yIjla MPEIOMIICHHS OT yria MaJeHus
CBETOBOTO JIy4ya Ha IPaHULE «BO3LYX—CTEKIIO».

[Tomydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenre (POKYCHOTO PACCTOSTHUSI U ONTHYECKOW CHIIBI coOMparomen
JIUH3BI.



OnBbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.

OnpITEl IO BOCTPHUSTHIO IIBETA MPEAMETOB MNPU HX HAOIIOJACHUU uepe3
[[BETOBBIE (PUIIBTPBHI.

Pa3znena 12. KBanroBble siBJI€eHUS.

Omnsitel Pe3epdopna u mranerapuas Moaens aroma. Moaens aroma bopa.
Hcenyckanne u nornomenue ceera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOoCcTh. Aunb(da-, Oera- u ramma-uzinydeHus. CrpoeHue
aToMHOro  sxgpa. HyknoHHas  mMozens  aroMHOro  sapa.  M3oTomsl.
PannoaktuBHble mpeBpanieHus. llepuon nosypacmaza aTOMHBIX — SIAEP.
JleiicTBUE paJMOAKTUBHBIX M3JIYyYEHUU Ha JKUBBIE OPraHU3MBI. 3amuTa OT
PaANOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiI0BOIO U MAacCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX sAnep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus snaep. Mcrounukn sHeprum ConHua u 3BE3A. flnepHast dHepreruka.
DKOJIOTHYECKHE NMPOOJIEMBI IAEPHON SHEPTETUKH.

Jlemoncmpayuu.

CrexTpbl U3IIy4YEHHS U TOTJIOLICHUS.

CrexTpsl pa3aM4HbIX Fa30B.

CnekTp Bogopoa.

Ha6nronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOMINUX U3TYUEHHI.

Peructpanus uznydeHns NpupoOIHbIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

HccnegoBanue TPEeKOB: M3MEPEHUE SHEPIHMM YacTHUIbl MO TOPMO3HOMY
nytu (1o ¢ororpadusim).

N3mepenue paaroakTUBHOTO (oHa.

IHoBTOpHUTEIBbHO-00001AOIUIT MOAYJIb.

[ToBTOpHUTENHEHO-0000IITAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMAaTH3allMM ¥ O00O0OIIEHUs MPEAMETHOTO COJEpKaHUS U  OIbITa
JESTeIbHOCTH, TNPUOOPETEHHOTO NpPU M3YyYEHUH BCEro Kypca (U3UKHU
yrayOn€HHOrO  ypoOBHS, a Takke Uil TOATOTOBKM K  OCHOBHOMY
rocyapCTBEHHOMY AK3aMeHyY 1o (pU3HUKe.

B mnpouecce wu3yueHHs [aHHOTO MOJYJIA PpEATU3YIOTCA M TOJy4aroT
JalbHelIee pa3BUTHE Yy4yeOHbIE IEHCTBHUS, 00ecreuyuBarolIne JOCTHKEHUE
NpEeIMETHBIX W METallpeIMETHBIX pEe3yJbTaTOB O0Oy4YeHHs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH: OOBSICHEHHE W OIMCAaHUE SBJICHUNA Ha
OCHOBE TNpPHUMEHEHHUs (U3UYECKUX 3HAHMM, HCCIIEOBATENbCKUE JIEUCTBHUS



(BBIIBIDKCHHE THUIIOTE3, MOCTAHOBKA €M M TUTAHUPOBAHUE HCCIICIOBAHMS,
aHaJIN3 JaHHBIX U TIOJyYCHHUE BHIBOJIOB).

[IpeanoutuTenbHO (GOPMON OCBOCHUST MOJIYJIA SIBISETCA MPAKTUKYM,
IporpamMma KOTOpOro BKIIOYAET:

perieHne 3a/1ad, OTHOCAIIMXCS K Pa3u4HBIM pasjesiaM W TeMaM Kypca
(GU3HUKH, B TOM YKCIIE 3a7]a4, HHTCTPUPYIONTUX COJAEPKaHUE PA3HBIX Pa3/IeloB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT U OMBITOB (BKJItOUAs paOOThI U OIBITHI
U3 MepeyHel K pa3jenaM Kypca) B YCIOBUSIX CAaMOCTOSTEILHOTO TJIaHUPOBAHMUS
NPOBEJICHUSI HCCIEOBaHUs, BbIOOpa M OOOCHOBAHHMS METOJlda H3MEPEHUs
BEITMYNH, COOPKHU IKCIIEPUMEHTATILHOW YCTAaHOBKH,

BBITIOJITHCHHE  TPOOJIEMHBIX  3aJlaHWA  TPAKTUKO-OPUCHTUPOBAHHOTO
XxapakTepa (3a7aHusi MO €CTECTBEHHO-HAy4YHOW TpaMOTHOCTH), B TOM YHCIIE
3aJIaHU ¢ MEKITPEAMETHBIM COJICPIKAHUEM;

paboTy HaA TPYNNOBHIMA WM  WHAWUBUAYATBHBIMH  IIPOCKTaMH,
CBSI3aHHBIMH C COJICP’)KaHUEM Kypca (DU3UKH.

N3ydenne moBTOPUTEIHHO-0000IIAIONIET0 MOIYISI MOXKET 3aKaHUYMBAThHCS
IPOBEICHUEM JTUArHOCTUYECKOM paldoThl 3a Kypc GU3HKK YIIyOIEHHOTO
YpOBHSI, BKJIIOYAIONIEH 3aJaHUsi PA3HOTO YPOBHS CJIOKHOCTH. Pe3ynbrarhbl
BBITIOJIHCHHSI ~ TUaTHOCTHYECKOW  pabOThl  MOTYT  IIOKa3bIBaTh  CTETICHB
TOTOBHOCTH OOYYaIOIIUXCsI K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy II0
¢usnke, a TakKe CBHUJETEIHCTBOBATh O JOCTHUTHYTOM YPOBHE E€CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3MKE HA VIJIYVBJIEHHOM VYPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHIA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
HaMpaBJIeHO Ha JOCTIKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX U IPEeIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare wusydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuwaromierocss OyayT cpOpMHUPOBaHBI  CIIEIYIOIIHE
JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

o l)nampuomuuecxkozo 6ocnumanus:

NpOSIBIECHUE HWHTEpEeca K KCTOPUM H COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2pasicoanckozo u Oyxo6HO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HAYUMBIX U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTUXKEHUU (PUBUKY;

OCO3HAHHME BAXXHOCTU MOPATHHO-ITHUYECKUX MPUHIIUIIOB B JACATEILHOCTH
YYEHOTI0;

o 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSITUE ICTETUUECKUX KaueCTB (PU3NUECKO HayKu: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

o 4)uennocmu HaAyuHO20 NOZHAHUSA:

OCO3HaHWE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, Ba)KHEWILEH COCTABIIAIOLICH
KYJbTYpHI;

OpUEHTAIMs B JICATCIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAyYHOH JTHO003HATEIHHOCTHU, UHTEpPECA K HMCCIEIOBATEIHCKON
NeATEIIbHOCTH;

e 5)ppopmuposanusn Kyabmypul 300p06ba U IMOUUOHATILHO20 ONA2ONOTIYYUSA:

OCO3HaHME LIEHHOCTH 0e30macHoro o0Opas3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TIpaBUI O€30MacHOrO TOBEICHUS Ha



TpaHCIIOPTE, Ha JOporax, C JJIEKTPUYECKUM W TEIUIOBBIM OOOPYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedieKcuu, MpPU3HAHWE CBOETO IIpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4yeaoBeKa;

e 6)mpyooeoco eocnumanus:

AKTUBHOE y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3allid, TopojJia, Kpas) TEXHOJOTHMYECKOH W
COITMAJILHOM HANpPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (PUBHMUYECKUX
3HaHUM;

HWHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOodheCcChid, CBSI3aHHBIX C (PU3UKOMH;
e 7)IK0J102UUECKO20 60CRUMAHUA:

OpHMEHTAIMs Ha MpUMEHEeHHE (DU3NYECKUX 3HAHUU JUIS PEIICHUS 3a/1a4d B
0o0JIacTH OKpY’XKarIlel cpeapl, IJIAHUPOBAHUS TIOCTYIIKOB W OIEHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHHE TI00ATBHOTO XapakTepa HKOJOTHUUECKUX MPOOJeM U MyTel Ux

pEIICHMS;
o 8)aoanmavuu K u3MEHAIOWUMCA YCI08UAM COUUAILHOU U RPUPOOHOU
cpeovl:

MOTPEOHOCTh BO B3aWMOJEHCTBUU MPHU BBINOJHEHUM HCCIEIOBAHUNA U
MIPOEKTOB (PU3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTUX;

NOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
NEeATENBHOCTD;

NOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWM, YMEHHI (HOPMYIUPOBATH
UJIeH, OHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

MJIAHUPOBAHME CBOETO Pa3BUTUSL B MPUOOPETEHUU HOBBIX (PU3UUECKUX
3HAHUI;

CTPEMJICHHE aHaJU3UpOBaTh W BBIABIATH B3aUMOCBSI3M  MPUPO/IBI,
oOuiecTBa U SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesysnbrate ocBOCHMS TporpaMmbl 1Mo (pu3WKe Ha YpPOBHE OCHOBHOI'O
obmero  oOpa3zoBanust y  oOywatomerocss  OyayT  cOPMHUPOBAHBI



MeTanpeIMeTHbIe pe3yJbTaThl, BKJIFOYAIOLME MIO3HABATEIIbHBIE
YHUBEpCaJbHbIE y4deOHbIE JEHCTBHSA, KOMMYHUKATHBHBIE YHHBEPCAIbHbIE
y4eOHbIE IeUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHBIC YUeOHbIE IEUCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jiornyeckue aAeiicTBHA:

BBISIBIISITh M XapakTEpPU30BaTh CYIECTBEHHbIE MPU3HAKA OOBEKTOB
(sBIIEHMI ), KJITacCCU(UIIMPOBATH UX;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEYHS B pacCMaTPUBAEMBIX (paKkTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HU3yYEeHUU (U3HUECKUX
SABJIEHUNA W TPOLIECCOB, NI€JIaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTUBHBIX M
WHJYKTUBHBIX yYMO3aKJIIOYEHUM, BBIABUTaTh TUMOTE3bI O B3aWMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO penieHust y4eOHOW (U3HYECKOU
3alaun  (CpaBHEHHE HECKOJIbKUX BAapUAaHTOB pelIeHus, BbIOOp HaumbOosee
NOAXOJSAIIErO C YYETOM CAMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

HCIIOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

POBOJIHUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY ILUIaHY OIIBIT, HECIOAKHBII
bu3HUeCcKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SBIICHUS;

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOACHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEHWIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAKXK€ BBIJBUTaTh MPEINOIOXKEHUS 00 WX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

IPUMEHSTh Pa3JIMYHbIE METOJIbl, THCTPYMEHTHI U 3alpOCHI MIPU MOUCKE U
orObope wuHOpMaAIUU WIK JaHHBIX C YYETOM TPEIJIOKEHHOW Y4eOHOM
dbu3nyeckoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(OPMAIIUIO
Pa3ITUYHBIX BUJOB U (OPM TIPEICTABIICHHUS;

OIICHUBATh HAASKHOCTh WH(OpPMAIUU TIO KPHUTEPUSM, MPEATIOKCHHBIM
yuuTeneM Uik COPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMYy MpEACTaBICHUS
uH(pOpMallMd U WUTIOCTPUPOBATH PEIIaeMble 3a/la4ydl HECIIOKHBIMH CXEMaMH,
auarpaMmmamu, HHOUM rpadukoi U ©X KOMOMHALIUAMM.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHBIE yueOHbIe 1eiiCTBHUS:

B XOJie OOCyXJeHHus ydyeOHOTO MaTepHuala, pe3ysbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOU TEMBl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE HA pEIIeHHe 3aJaydl M TOAJEp)KaHHe
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
auasnora, oOHapy>KUBaTh Pa3IMuUe U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

myOJIMYHO TPECTABIATh PE3yIbTAaThl BBHIMOTHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
MHIMBUAYAIBHOW pabOThI MPH PEeIICHUH KOHKPETHOU (PU3UIECKON MPOOIIeMBI,

NPUHUMATD 1€ COBMECTHOM IeSITeIbHOCTH, OPTaHU30BLIBATh JCHCTBUS
1o €€ JOCTKEHHIO: PACTIPEACIATh POIH, 00CYKAaTh MPOILECCHl U PE3yIbTaThI
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh PaOOTHI, IOCTUTAsi KAYECTBEHHOTO PE3ysbTaTa Io
CBOEMY HANpABJICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C APYTUMH YiICHAMHU
KOMaH/IbI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJga B OOMIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YU4EOHBIX CUTYalUsAX, TPEOYIOIIUX
U1 pelieHus: GU3NYECKUX 3HaHU;

OpPMEHTUPOBATBCA B  PA3JIUWYHBIX IIOAXOJAaX IPUHATUS  PEIICHUHN
(uHAMBUAYaJbHOE, TPUHATUE pEUIEHUS B TIpYIIe, MNPUHATHE PEIICHU
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelieHus: (pU3nuecKoi 3a1auu win
IUIaH HUCCIIEOBaHUs € YYETOM UMEIONIMXCA PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMble BAPUAHTBI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:
JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEJIararTh IUIaH €€ U3MEHEHUS;



OOBSICHATh  MPUYUHBI  JOCTUXKEHUSI  (HEJOCTUKEHHUS) PE3yJIbTaTOB
NeSATEeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTH (B TOM YHKCJIE B XOJ BBINOJHEHUS
(Gu3HUeCcKOro MCCIeOBaHUSl WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JPYroro 4eioBeKa B XOJI€ CIOpa WK JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro.

pU3HABATH CBOE MPABO Ha OMIMOKY MPHU pelieHnH GU3NUEeCKUX 3a7a4 WiIn
B YTBEPKJICHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuyeHust ¢ 7 knacce TIpeIMETHbIE PE3yJbTaTbl Ha YIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYyUAIOIIUXCS YMEHUI:

UCIIOJb30BaTh  MOHATHS:  (uU3MUecKMe UM XUMHYECKHUE  SIBJICHUA,
HaOIIOA€HUE, OKCIEPUMEHT, MOJIeNb, THIOTE3a, E€IUHULBI (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHS BellecTBa (TBEpHOE,
KHUJIKOE,  Tra3000pa3HOE),  MEXaHUYECKOe  JBUKEHHE  (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEWHOE), TPAeKTOpHUs, paBHOJACHCTBYIOLIAs CHJI,
nedopmanus (ynpyras, miacTU4ecKas), HEBECOMOCTb, COOOIIAIOUIUECS COCY/IbI;

YBEPEHHO pPa3iuyarh siBJIeHUs (Iud@ys3usi, TEMIoBoe ABUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE JBW)XEHHE, HEPABHOMEPHOE JBHKEHUE, WHEPLUS,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Ieperaya JaBiI€HUS TBEPABIMHU TEJIAMH, KUIAKOCTAIMU W Ta3ami,
aTMOC(epHOE AaBJICHUE; IJIABAHKUE TEJl, TPEBPAILCHHS] MEXAHUYECKOW SHEPTHH )
M0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY>KarollleM MUpe (B TOM 4ducie (PU3NYECKUE SIBJICHUS B MPUPOIE: MPUMEPHI
JOBWKEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKUBOW NPUPOJE, AEUCTBUE
CUJ TSDKECTH, TPEHHUS, YIOPYroCTH B TMPUPOJAE U TEXHUKE, BIIUSIHHE
aTMoc(epHOro JaBJIeHHs Ha JKUBOM OpraHu3M, IUIaBaHUE PBIO, phlUaru B TeJe
4esioBeKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1auy B YUEOHYIO, BbIICISATh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINYECKUX SIBJICHUN;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€ U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
dbu3uyeckre BeIUYMHBI (Macca, 00BbEM, MJIOTHOCTh BEIECTBAa, BpeMsl, MYTh,
CPEIHsAsl CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Teja, CHJIa TPEHHS,



JaBJIeHHUE TBEPJIOTO Teja, JaBJICHUE CTON0A MKUAKOCTH, BHITAJKMBAIONIAs CHIIA,
MexaHu4yeckas padboTa, MOITHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3(pPHIeHT
M0JIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETUYECKAs M MOTECHIIMAJIbHAS DHEPIus),
OpU OINWCAHUU TPABUJIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W E€IWHULBI (PUINYECKUX BEIUYUH, HAXOIUTh
(GopMyIbl, CBSI3BIBAIOLIME JaHHYIO (PU3WYECKYI0 BEIMYHUHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TpadUKU U3YYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHS U TMPOLECCHI,
WCTIONB3YS MpaBWiIa CI0XKEHUsI CUJI (BIOJb OJTHOW MpsIMOM), 3akoH ['yka, 3aKOH
[Tackans, 3akoH Apxumezna, IpaBWIO paBHOBECHs pbryara (0J0Ka), «30J0TOE
IPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHsS MEXaHUYECKOM SHEPIHH, IPH 3TOM
JaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €T0 MAaTEMaTHUECKOE
BBIPA)KCHHUE;

CTPOUTH NPOCThIE (PU3HUUECKUE MOJEIH PEATbHBIX OOBEKTOB, MPOLECCOB U
ABJICHUM, BBIAEIATh IPHU 3TOM CYIIECTBEHHBbIE M BTOPOCTEIICHHBIE CBOMCTBA
OOBEKTOB, IPOLECCOB, SBICHUM, NPUMEHATh (UINYECKUE MOJENIU s
OOBSICHEHUS (PU3NYECKUX MTPOLIECCOB U PEILICHUs yUEeOHbIX 3a/1a4;

OOBACHATH (PU3NUECKUE SIBICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTYyallMid MpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIC 3a/layd, B TOM 4HUCJE TPeOyoIlUe YHCICHHOIO OLEHUBAHUS
XapaKTepHbIX 3HAYCHUH (U3MUECKHX BEJIMYMH, NPU OSTOM BBIOMpATH
a/IeKBaTHYIO (PU3NYECKYIO MOJIEIIb, BBISBIISITh IPUYUHHO-CIICICTBEHHbBIE CBS3H U
BBICTPAaMBaTh JIOTHYECKYIO LEMOYKY PacCyXICHHM C OMOpoid HAa H3yYEHHbIE
CBOMCTBa (PM3MYECKUX SABJICHUM, (U3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTU H
MOJIEIIN;

pemath pacu€THble 3a0a4u (B 2—3 OelCTBUS) 110 U3y4aeMbIM TEMaM Kypca
(¢u3uky, BBHIOMpAs aJEKBATHYIO (PU3MYECKYIO MOJIeNb, C HCIOJIb30BAHUEM
3aKOHOB M (OpMYJI, CBA3BIBAIOIIMX (PU3UUYECKHE BEJIMYMHBI, 3aIUCHIBATh
KpaTKO€ YCJIOBUE M PA3BEPHYTOE PEILIECHUE 33Jaud, BBISIBISATH HEIOCTAIOLIUE
WM W30BITOYHBIC JaHHBIC, OOOCHOBBIBATH BBHIOOP METOJA PEIICHHS 3aJadH,
HCIIOJI30BaTh  CIPABOYHBIE  JIAHHBIE,  IPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHuss U pacy€Thl, OLIEHUBATh PEATMCTUYHOCTh MOIYYEHHOTO
3HaUYCHUS (PU3NYECKON BEIMYHUHBI M ONPENENsATh Pa3MEpPHOCTh (PU3NYECKOUN
BEJIMYMHBI, TOJIyYEHHOW [TPU PEILEHUH 33]1a4U;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIMTh MPU MOMOIIU
(¢u3nyecKux METOAOB, W Mpeajaratb OpUEHTUPOBOYHBIN CHOCOO pelieHus, B



ONKMCAaHUM UCCJIEIOBAaHUA PpACIO3HABaTh IPOBEPAEMOE  MPEATNOI0KECHHE
(rumoresy), HHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

OPOBOJUTH OMNBITHl 10 HAOMIOACHUIO (U3MUECKUX SIBJICHUN WU
¢uznyeckux cBOMCTB Ten (AUPQy3us, TEIIOBOE pacIIMpPEHHE T'a30B, SBICHUE
WHEPLUHU, U3MEHEHUE CKOPOCTU MPU B3aUMOJECUCTBUM TEJ, Nepeaayda AaBICHUS
KHUAKOCTPIO M Ta30M, TMPOSBICHUE JCHCTBUS aTMOC(HEpPHOrO JaBJICHHUSA,
J€MCTBUE MPOCTBIX MEXAHU3MOB): (HOPMYIMPOBATh NPEAOIOKEHUE (TUIIOTESY)
O BO3MOXHBIX pe3yJpTaTaXx HaOJMIOJEHUI, CaMOCTOSTENBHO COOMpaTh
YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyAoBaHUs U (POPMYJIUPOBATH BHIBOJBI;

MPOBOANTH TMPSIMBIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEITUYUH
(paccTosiHMe, TIPOMEXKYTOK BpEMEHM, Macca Tena, OO0BEM Tena, CHIIa,
TeMIeparypa, IUIOTHOCTh JKUAKOCTHU U TBEPAOrO Tela, Ccujila TPEHUs
CKOJIbJKEHUS, JIaBJICHHME BO3/yXa, BBITAJKHUBAIOIIAs CUja, JCHCTByOLIas Ha
MOTPYKEHHOE B JKUJIKOCTh TEJI0, KOAP(PULUHUEHT MOJE3HOTO AEHCTBUSA MPOCTHIX
MEXaHM3MOB) C HCIOJIb30BAHHEM aHAJIOTOBBIX U HHUGPOBBIX MNpUOOPOB,
000CHOBBIBaTh BBIOOp METO/1a U3MEPEHUs, (PUKCHUPOBATH MOKa3aHUs MPUOOPOB,
HaxXoAWTh 3HAYCHHE HU3MEPSAEMONl BEIUYMHBI C TIOMOIIbIO YCPEIHEHUS
PE3yNbTATOB CEPUN U3MEPEHHUM M OLIEHUBATH MTOIPEIIHOCTh H3MEPEHUM;

MIPOBOJIUTH HECJIOXKHBIE AKCIIEpUMEHTAJIbHBIE UCCJIEI0BAHHUS
3aBUCUMOCTEN  (PU3MYECKUX BEJIMYMH (3aBUCUMOCTH IIYTHU PABHOMEPHO
JABWKYIIETOCs Teda OT BPEMEHH JBUKEHMSI T€la, CHIIbI TPEHUSI CKOJIbKEHUS OT
CHWJIbI HOPMAJbHOI'O JIaBJICHHS, KadecTBa OOpaOOTKM MOBEpPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIbl TPEHHUS OT IUIONIAJW CONPUKOCHOBEHUS TeEJ, CHIIbI
YOPYrOCTH OT YAJUHEHHs] TPYKHUHBI, BBITAJIKUBAIONIEH CHJIBI OT 00BEMa
MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejda, OT IJIyOMHBI, Ha KOTOPYIO TIOTIPY>KEHO TeJNO, YCIOBUH
IUTaBaHUS TEJl, YCIOBHMI paBHOBECHS pblyara U OJIOKOB): COBMECTHO C YUUTENIEM
dopMynupoBaTh 3aJadyy M TUIOTE3Y HUCCIENOBAHMS, CaMOCTOSTENbHO
IJIAHUPOBATH UCCIEAOBAHUE, CAMOCTOSITENBHO COOMPATh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIIOJIb30BAHUEM MHCTPYKUUHU, MPEACTABIATh IOJyYEHHbIE
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUJE TAOIMUI] U rpaduKOB, OLICHUBATH
MOTPEIIHOCTH, JAeNIaTh BBIBOJBI MO PE3YJIbTaTaM HCCIICIOBAHNUS;

coOnroaTh MpaBuja TEXHUKM O€30macHOro Tpyda 0pu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, AMHAMOMETP, COOOUIAIOIINECS COCYIbl, OAPOMETp, pbIyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



XapakTepu30BaTh  MPUHIUIBLI  JACHCTBUS  U3YYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX TMPOIECCOB C OMOPOM Ha HUX
onvcanuss (B TOM 4YHCIE: MOJUIMIHUKHA, YCTPOWCTBO  BOJOMPOBOAA,
TUAPABINYECKUNA Tipecc, cU(OH, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), WHCIOJb3ys 3HAHWS O CBOWCTBaX (PU3WYECKUX SBICHUH U
HE0OXoauMbIC (PHU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUECKHX MPOILECCOB IMPHU
pelIeHUN Y4eOHO-TTPaKTUUECKHUX 3a/1ay;

MPUBOJUTH  MOpUMEPHl  (HAXOAuTh HMHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NUYECKUX 3HAHWN B TOBCEAHEBHOM JKU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 370POBBS M COOJIIOJCHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

OCYUIECTBJIATH  OTOOP  MCTOYHUKOB  HMH(POpMALMH  (PU3UYECKOIrO
cojaepxxkanusi B IHTepHeTe, caMoCTOSITENBHO (HOPMYIHUPYST TTOUCKOBBIN 3a1poc,
HAa OCHOBE MMEIOIIUXCS 3HAHUN M MYTEM CPABHEHHUS Pa3IMYHBIX MCTOYHUKOB
BBIICNIATh UH(MOPMAIINIO, KOTOpAs SIBJISICTCS MPOTUBOPEUYMUBON HIIM MOKET OBITh
HEJIOCTOBEPHOM;

HCTIOJIL30BaTh MPU BBHITIOJIHEHUU YYEOHBIX 3aJlaHUi HAy4YHO-TOMYJISPHYIO
auTepatypy (GU3MYECKOTO COAEpKaHWs, CIpPAaBOYHBIE MaTepHalbl, PECypChl
cetu  WHrepHer, Biagerb NpuéMaMud  KOHCHEKTHPOBAHUS  TEKCTAa,
npeoOpa3oBanus HH(POPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMAINU (PU3NUECKOTO COJIEPKAHUS, B TOM YHCIIE
myOJUYHO JeaTh KpaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM YYeOHBIX
VCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO HCHOJb30BaTh W3YYEHHBIM IOHATUWHBIN
amnmapar Kypca (pu3uKku, COmpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

MPU BBITIOJTHEHUHU YYEOHBIX MPOEKTOB M HCCJIEAOBAaHUN pacrpeieisiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJladyaMH, CJICIUTh
3a BBIMOJHEHUEM TUTaHA JIEWCTBUM, aJIeKBATHO OIEHWBATh COOCTBEHHBIN BKJIA]]
B JICSITEJIbHOCTh TPYIIbl, BHICTPANBATH KOMMYHUKATHBHOE B3aUMOJECHCTBHE,
YUYHUTBIBAsi MHCHUE OKPY>KAIOITUX.

K xoniy oOyueHust ¢ 8 knacce mpenMeTHBIC PE3ylbTaThl HA YTIIYOJICHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y OOYyJAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBHKCHUE

aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BEILECTBA, KPUCTAUIMUYECKUE U



amop(HbIe Tella, HACHIIICHHBIA M HEHACBHIIICHHBIA Map, CIOCOObI M3MEHEHUS
BHYTPEHHEW DJHEPIUM, JJIEMEHTAPHBIM DIIEKTPUYECKUW 3apsii, NPOBOJHHUKH,
MOJIYIIPOBOAHUKH, JTUBJIEKTPUKH, HMCTOYHUKHU MIOCTOSIHHOTO TOKA,
ANEKTPUYECKOE M MarHUTHOE TOJIsi, ONTHYECKas CUCTeMa) U CUMBOJIMYECKUI
A3BIK (PU3UKU IIPU PELIEHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO pa3InyaTh SBJICHHUS (TEILUIOBOE paclIMpeHue (cikartue),
TEIJIOBOE PABHOBECHUE, TIOBEPXHOCTHOE HATSHKEHUE, CMAYNBAHUE, KAITUIUISIPHBIC
SABJICHUS, UCIApPEHWEe, KOHICHCALMs, IUJIABJICHHE, KPUCTAIUIN3Alus, KHUIIEHUE,
crocoObl  Tertonepenayn  (TemIONPOBOJHOCTh, KOHBEKIHS, H3IyYeHHE),
TEIJIOBBIE TOTEPH, JJICKTPHU3ALUsS TEJ, B3aUMOJEHUCTBHE 3apsA/lOB, JEUCTBUSA
ANEKTPUYECKOr0 TOKA, KOPOTKOE 3aMBIKAHHME, B3aUMOJIEWCTBHE MAarHUTOB,
JNEHUCTBAE MAarHUTHOIO TOJsA Ha IPOBOJHUK C TOKOM) IO ONMCAaHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JTaHHOE
(u3HUecKoe SBIICHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHUNH B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SBJICHHS B MPUPOJE:
NOBEPXHOCTHBIE Y KalWJUIAPHBIE SIBJICHUS B NPHUPOJAE, KPUCTAILIBI B IIPUPOJE,
n3znydyenue CoiHua, 3amMep3aHue BOJAOEMOB, MOpCKUE Opu3bl, 0OpazoBaHuE
pOChl, TyMaHa, HWHEs, CHera, OJJICKTpUYECKHE SBJIEHUS B armocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JI€ 3eMJIU, Ipeid MOIOCOB,
POJIb MarHUTHOTO MOJS JUIS JKU3HM Ha 3emiie, TOJSPHOE CHUSIHHE), IPU ITOM
NEPEeBOAUTh NPAKTHUUECKYIO 3a7ady B Y4YeOHYIO, BBLACNATH CYIIECTBEHHbIE
cBoMcTBa (TIpU3HAKK) (DU3NIECKUX SIBJICHUM;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€ U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
(¢u3nueckue BEIMYMHBI (TeMreparypa, BHYTPEHHSISI HHEPrus, KOJIUYECTBO
TEIUIOTHI, paboTa rasza, yJenbHas TEINIOEMKOCTb BEIIECTBA, YyAeNbHAas TEIJoTa
IUTaBJICHUS, YAEJbHAs TEIJI0Ta NapooOpa3oBaHUsl, yelbHAsl TEIJIOTAa CTOPAHUs
TOIJIMBA,  KOY(PQPUIMEHT  TOJIE3HOTO  JCHCTBUS  TEIJIOBOM  MAaIlMHBI,
OTHOCHUTENBHAS BIIAXKHOCTh BO3AYyXa, JJIEKTPUYECKUM 3apsl, cuia TOKa,
AJIEKTPUYECKOE HAIpPsKEHUE, CONPOTUBICHUE MpoBoaHuka, JC B uenu
INOCTOSSHHOTO TOKa, JJIEKTPUYECKOE YJEIbHOE CONPOTUBIICHUE BEUIECTBA,
paboTa MW MOIIHOCTh DJIEKTPUYECKOrO TOKa), MpPU OINUCAHUU TPABUIBHO
TPaKTOBaTh (PU3NYECKUU CMBICI HMCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAUEHUS U
eAVHUIBI (PU3MUECKUX BEJIMYUH, HaXOAUTh (hOPMYJIbI, CBA3BIBAIOLIUE JTaHHYIO
(¢u3nYeCcKyto BETUUUHY C JPYTUMH BEIUYMHAMH, CTPOUTH IpaduKyu U3yUYEeHHBIX
3aBHCUMOCTEHN (PU3NUYECKUX BEITUYNH;

XapaKTepu30BaTh CBOICTBa Tes, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUU



CTPOCHHUS BEIIECTBAa, ypaBHEHUE TEIUIOBOTO OajaHca, 3aKOH COXPAaHCHHS
ANEKTPUYECKOTO  3apsiia, 3akoH  KynoHa, TpUHUOUN — CYHEPHO3ULIUU
AJIEKTpUUYECKUX ToJie, 3akoH Oma s ydacTka lienu, npaBuia Kupxroda,
3akoH Owma 1 mojHoM 1enu, 3akoH JDkoyns-JleHiia, 3aKOH COXpaHECHHS
DHEPTUU, TPU ITOM PA3IMYATh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W €r0
MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIC (PU3NUECKHE MOJICIIH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJEIATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEINECHHBIE CBOWMCTBA
0OBEKTOB, IIPOIICCCOB, SBJICHHM, MNPUMEHATh (QUIMUECKHE MOJSIU IS
00BsCHEHHS (PU3NUECKHUX MTPOIIECCOB U PEIICHUS YICOHBIX 33714,

OOBSACHATH (PU3UUECKUE SIBICHHS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYaIlui MPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, U pellaTh
KaueCTBEHHBIC 3aJlauyd, B TOM 4YHCJIe TPEOYIOIIME YHCICHHOTO OICHHUBAHUS
XapakTepHbIX 3HAYCHUW (PUBMYECKUX BEJIMYMH, TMPU OSTOM BBIOMpPATh
a7IeKBaTHYIO (PU3HUYECKYIO MO/JIEIb, BBISABIISITH IPUUYUHHO-CIIEACTBEHHBIC CBSI3U U
BBICTpAUBaTh JIOTMUECKYIO IIETMOYKY PACCYXKIECHUM C OMOpON Ha H3Yy4YCHHBIC
CBOMCTBA (MBUYCCKHX SBJICHUH, (U3HMYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJICIIN;

YBEPEHHO peIiaTh pacyETHbIC 3a1a4yu (C OMOpor Ha 2—3 ypaBHEHHS) IO
M3y4aeMbIM TeMaM Kypca (U3MKH, BEIOMpas aJleKBaTHYIO0 (PU3NYECKYIO MOJIEb,
C MCIOJIb30BaHHEM 3aKOHOB U (hOPMYJI, CBA3bIBAIOIINX (DU3NUECKUE BEITUINHBI,
3allUChIBATh KPATKOE YCJIOBHE W Pa3BEPHYTOE pEIICHHWE 3a7ayu, BBISABIATH
HEJOCTAIOIMNE WM W30BITOUHBIC JaHHBIC, OOOCHOBBIBATH BBIOOP MeTOa
pelieHust 3aJa4yd, WCIOJb30BaTh CIPaBOYHBIC JaHHBIC, MPUMEHSATH METOJIbI
aHajM3a pa3MEepPHOCTEH, UCMOJIb30BaTh I'paUUECKUEe METOJIbl PEIICHUs 3ajad,
IPOBOJMTh MaTEMAaTHYECKHE TMPeoOpa3oBaHMs M pacuérbl, OIICHUBATH
PEaTMCTUYHOCTD MOJYYCHHOTO 3HAUCHUS (DU3NUSCKON BEITMYUHBI U ONPEICIATh
pa3MepHOCTh (PU3UYECKON BEJIMUMHBI, TOTYYEHHON MPU PEIICHUH 3a/1a4H;

pacrio3HaBaTth MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOIIU
bu3UYECKUX METOJOB, M MpeJjaraTh OPUEHTUPOBOYHBIMN CIOCOO pEIICHUS, B
ONMCAHUW UCCIICIOBAaHUS  PACIO3HABATH IPOBEPSEMOE  MPEANOJIOKECHUE
(runotesy), UHTEPHPETUPOBATH MOJTYUYEHHBIN PE3YIIBTAT;

MPOBOJMUTH OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
bu3UYECKNX CBOUCTB TeNl (KamWJUISIPHBIC SBJICHUS, 3aBUCHMOCTH JIaBJICHUS
BO3/lyXa OT €ro o0béMa W TeMIepaTypbl, CKOPOCTH IMpOIecca OCTHIBAHUS
(HarpeBaHus) TMpU H3IYYCHUM OT I[BETa W3Tydaromend (MOrIoaroIIeil)
MMOBEPXHOCTH, CKOPOCTh HCHApPEHUs BOABI OT TEMIIEPATYyphbl >KUAKOCTU H
miomaa €€ TOBEPXHOCTH, DJJEKTpHU3alus Tedl W B3aUMOJCHCTBUE



ANEKTPUYECKUX  3apsiioB,  B3aUMOJCHCTBHE  TIOCTOSHHBIX  MArHUTOB,
BU3yaliM3allisl MarHUTHBIX TOJEH TIOCTOSHHBIX  MAarHWUTOB, JICUCTBHS
MarHUTHOTO TOJIsl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa, CBOMCTBa
ANIEKTPOJBUTATENSl  MOCTOSSHHOTO  TOKa):  (popMylHpoBaTh  MpoOBepsieMoe
MPEANOJoXKeHne (TUMOTE3y) O BO3MOXKHBIX pe3yiabTaTaX HaOJIOICHUH,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY U3 M30BITOYHOTO Habopa 000pynoBaHus,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TMpSIMbIE M KOCBEHHbIE H3MEPEHHs] (U3HUECKUX BEIHYUH
(Temmeparypa, OTHOCUTENIbHAS BIQXKHOCTh BO3/lyXa, CUJIa TOKAa, HANpsHKEHHE,
yaenbHas TEIUIOEMKOCTh BEIECTBAa, COMPOTHBICHHE MPOBOJHMKA, paboTa u
MOIITHOCTB JJIEKTPUICCKOTO TOKA) C UCITOJIH30BAHUEM aHAJIOTOBBIX M MU(POBBIX
pruOOpoB, 000CHOBBIBATH BHIOOP METO/1a U3MEpEHHUs, GUKCUPOBATH MOKA3aAHUS
npuOOpOB, HAXOAUTh 3HAYCHHE M3MEPSEMON BEJIMYMHBI C  ITOMOIIBIO
YCPEIHEHHsI Pe3yJbTaTOB CEPUU HU3MEPCHHA W OICHWBATh TOTPEITHOCTH
U3MEPEHNU;

MIPOBOJIUTH AKCIIEPUMEHTABHBIC WCCJICIOBAaHUS 3aBHCUMOCTEH
(bu3NUecKuX BEJIMYMH (3aBUCUMOCTH JaBJICHHsS BO3JyXa OT €ro o0béMa u
HArpeBaHUs WIM OXJIAKJEHUS, HCCICAOBAHHE SBJICHUS TEIIOOOMEHa TpH
CMEIIMBAHUN XOJIOAHOW W TOPSYEeH BOJBI, 3aBHCHUMOCTH CONPOTHBICHUS
MPOBOJITHAKA OT €r0 JJIMHBI, TUIOIIAJHW TIOTIEPEYHOTO CEYCHHUS WU YIASTHHOTO
COTPOTHUBJICHUSI BEIIECTBA IMPOBOJHUKA, CHJIBI TOKa, MPOTEKAIOIIEro Yepes
IIPOBOJTHUK, oT HaIPSHKCHUS Ha MIPOBOJTHHUKE, UCCJICIOBAHHE
MIOCJICIOBATEIHLHOTO U MAPAJUICTbHOTO COSAMHEHUI MPOBOJHUKOB): COBMECTHO
c yuuteneM GOpMyIHMpOBaTH 3aJady W TUNOTE3y  HCCIEIOBaHUS,
CaMOCTOSITENIbHO TUIAHUPOBATh HCCIIEJIOBAHME, CAMOCTOSITENILHO COOHMpaTh
AKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY  C  HCIOJB30BaHUEM  WHCTPYKIIUH,
MIPEICTABIIATh MOJYYCHHBIC 3aBUCUMOCTU (PM3UYECKUX BEITMYMH B BUJE TAOJIHI]
U TpaduKoB, OICHWBATH MOTPEITHOCTH, JENaTh BBIBOJIBI 1O pe3yjibTaTam
WCCIICTOBAHMS;

coOJirofaTh mpaBuiia O€30MacHOro0 TpyAa Mpu paboTe ¢ J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh  NPHUHIMMBI  JCHCTBUS  W3YYEHHBIX  MPHOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKUX TIPOIECCOB C OIMOPOM Ha HX
omucaHusa (B TOM YHCIIC: CHCTeMa OTOIUICHUS JIOMOB, THTPOMETp, TapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CYETYMK DJICKTPUUYECKON IHEPTHH,
ANIEKTPOOCBETUTENLHBIE ~ TPHUOOPHI,  HarpeBaTeNbHBIC  DICKTPOTPUOOPHI
(mpumepsl), NPEAOXpPAHUTEIM ¥ WX TMPUMEHEHHE B OBITY M TEXHUKE,
NPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, J3JCKTPOMArHUTOB, JJICKTPOIBUTATEIb



MOCTOSIHHOTO TOKa), WCIIOJb3Yys 3HAHMS O CBOMCTBAX (DU3UYECKUX SIBICHUH,
HeoOXoauMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCTbIE TEXHUYECKUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOOphl MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETP,
TEPMOC, TICUXPOMETpP, THUTPOMETP, JBHUraTelb BHYTPEHHETO CrOPaHHUA,
AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX Lemed ¢
[OCJIEIOBATENbHBIM M MApaUICIbHBIM COECIUHEHUEM DJIEMEHTOB, pa3inyas
yCIIOBHBIE OO0O3HAUEHUsI DJEMEHTOB DJIEKTPUUECKUX LENeH, HCIOJIb30BaTh
CXEMbl M CXEMaTHYHBIE PHUCYHKHM H3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MNPUOOPOB U TEXHOJOTUYECKUX MPOILECCOB MPH PEIICHUU
y4eOHO-TIPaKTUUECKHX 3a]1a4;

OPUBOAUTH  HpUMEpPbl  (HAXOAWTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOT0 MCHOJIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEAHEBHOW XU3HU
st obecrieueHus Oe30macHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3[0POBBS U COONIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIISATh TNOUCK HMH(POpMALMK  (PU3NYECKOTO COACpNKAHUSI B
WNuTepHeTe, caMOCTOSATENBbHO (OPMYJIMPYs IMOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIUXCA 3HAHWM W CPaBHEHHS JOMOJHUTEIBHBIX HWCTOYHUKOB BBIICISATH
uH(pOpMaIIMIO, KOTOpas SIBISIETCS TMPOTHUBOPEUYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUU YU4EOHBIX 3aJaHU HayYHO-TOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COAEpIKAHMS, CIPABOYHbIE MaTepuajbl, PECYPCh
cetu  UMuHTepuer, BmameTe mpuéMaMH  KOHCTIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

cO3/1aBaThb COOCTBEHHBbIE NMHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMUS,

0000mass wHQOpPMANMIO M3  HECKOJbKHX  HMCTOYHHKOB  (DHU3UYCCKOTO
COJIEp’KaHusl, B TOM YHCIIEe MyOJUYHO MPEACTABIATH PE3yIbTAaThl MPOCKTHON
WIH MCCIIEIOBATEILCKON ACSITENbHOCTH, MPU ITOM TPaMOTHO HCIOIB30BaTh
M3YYCHHBIN TOHATUHHBINA ammapaT Kypca (pU3uKu, COMpOBOKAATh BHICTYIICHUE
IIPE3CHTALUEN;
IpU BBIIOJIHEHUH Y4YEOHBIX TPOEKTOB U UCCIECIOBAaHMM (PU3NUECKUX
MPOIECCOB  paclpeneisTh OOS3aHHOCTH B TpYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/J1adyaMH, CJCAUTh 3a BBIMIOJIHEHWEM IUIaHa JEHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIad B
JESTeIbHOCTh TPYMIbl, BBICTPaUBaTh KOMMYHHMKAaTHBHOE B3aUMOJEHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.



K xoHiy oOyuenusi ¢ 9 knacce npelMeTHbIE Pe3yibTaThl HA YIIIyOJICHHOM
YpOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

UCIOJb30BaTh  MOHATHS  (cUCTeMa  OTCY€Ta,  OTHOCHUTEIBHOCTH
MEXAHUYECKOTO JABM)KEHHS, HEBECOMOCTb M MEpPErpy3kH, LEHTP THKECTH,
MEXaHWYECKHUE BOJHBI, 3BYK, MH(pa3BYK M YIbTPa3BYK, JIEKTPOMATrHUTHHIC
BOJHBI, PEHTTEHOBCKOE W3JIyY€HHE, IIKaja >3JEKTPOMAarHUTHBIX  BOJIH,
UCTOYHUKHU CBETa, ONM30pPYKOCTh U JAIbHO30PKOCTh, CIIEKTPbl MCITyCKaHUS U
norjiomeHus, anbga-, Oera- W TraMMa-U3JIyuyeHUs, H30TOIbI, sAEepHAs U
TEPMOSIZIEpPHAsl YHEPreTHKA) M CHUMBOJUYECKUM SI3bIK (DPU3MKU NpPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJIEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
OPSIMOJIMHEWHOE JIBM)KEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)XCHHE,
cBOOO/IHOE TaJIeHUE TeJl, ABM)KCHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE Tell,
paBHOBECHE MATEpUAIbHOM TOYKH, PEAKTUBHOE JIBUJKEHHWE, HEBECOMOCTb,
KoJiebaTelbHOE JIBM)KEHHE (FapMOHUYECKHE, 3aTyXarollue, BbIHYKICHHbIE
KOoJieOaHus1), PE30HAHC, BOJHOBOE JIBUKEHUE (PACIPOCTPAHEHHUE U OTpPaKEHUE
3ByKa,  HMHTepdepeHuus W AUpakius  BOJH),  HPSIMOJMHEHHOE
pacupoCTpaHEHUE, OTPAXKEHUE W IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE
OTPaXEHUE CBETa, pAa3JIOKEHHE OEIoro CBeTa B CIEKTP M  CII0XKEHHE
CHEKTpaJbHBIX I[BETOB, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYaTOr0 CIEKTPa M3JIYy4YEHHs) IO ONMCAHUIO MX XAPaKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXarollleM MHUpe (B TOM 4YHuciie PU3NYECKHE SIBJICHUS B IPUPOJIE: MPUIIUBBI U
OTJIUBBI, ABWXKEeHUE IulaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE JBW)KCHHE
KUBBIX OPraHW3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIJIETPSICEHUE,
CEHCMUYECKHE BOJHBI, ILYHAMH, 3XO0, I[BE€TA TEJ, ONTHYECKUE SBIICHUSA B
npupojie, OHOJIOTUYECKOE JIEUCTBHME BHJAMMOTO, YJIbTpaduoeTOBOrO M
PEHTI€HOBCKOTO  H3JIyY€HUH,  €CTECTBEHHbIM  paJUOAKTUBHBIA  (POH,
KOCMHUYECKHE JIy4HM, pAJUOAKTUBHOE U3IYUYEHHE TMPUPOJHBIX MHHEPATIOB
NEUCTBAE PAJUOAKTUBHBIX HM3JyYEHHA HA OpPraHU3M YEJIOBEKa), IPU 3TOM
NEPEeBOJUTh MPAKTUUECKYIO 3a7auy B Y4YEOHYIO, BBIICNATH CYLICCTBECHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;

OMKCHIBATH U3YUYECHHBIE CBOMCTBA TE U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeENMWYMHBI (CpeAHssI M MCHOBEHHas CKOPOCTh Tela IpHu
HEPaBHOMEPHOM JBMKEHUH, YCKOPEHUE, NIEPEMEILIEHUE NIPH PABHOYCKOPEHHOM
NPSMOJIMHEMHOM ~ JIB)KEHHMH, YIJIOBAasl CKOPOCTb, LIEHTPOCTPEMMTEIBHOE
YCKOpEHHE, Cuja TPEHUs, CWiIa YIOPYrocTd, CHJIa TAXKECTH, YCKOPEHUE



CcBOOOHOTO MaJieHus], BEC Tela, HEHTP TSHKECTU TBEPJOTO Tesa, UMITYJIbC Tela,
UMITyJIbC CWJIBI, MOMEHT CHJbl, MEXaHW4yeckas padoTa M MOILIHOCTb,
NOTEHUMANbHAS HSHEPrusi Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
NOTEHIMAIbHASL SHEPrUsl CXKATOW NPYKUHBI, KUHETUYECKAsl SHEPIUsl, MOJHas
MEXaHW4YecKas DJHEprus, TMepuoJ U  YacToTa KoyiebaHWil, Tmepuon
MaTE€MaTUYECKOr0 U NPYKUHHOTO MAasiTHUKOB, JUIMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIIEHHsI Cpelbl), MpHU
ONHMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI HCIHOJb3YEMBIX
BEJIMYMH, MX OOO3HAYEHUs M €JWHULBl (U3NYECKUX BEJIWYUH, HAXOJIUTh
(GopMyIbl, CBSI3BIBAIOLIME JaHHYIO (PU3WYECKYI0 BEIMYHUHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TpaduKd H3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYUH;

XapaKTepu30BaTh CBOICTBa Tey, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHEHUsS DSHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUI CYNEPHO3ULINHA CUJI, IPUHIMI OTHOCUTENbHOCTU ['anumes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUs HUMITYJIbCa, TEOPEMY O KHHETHYECKON IHEpPruH,
3ak0oH ['yka, 3akOoH bepHyJIM, 3aKOHbI OTPAKEHHMsSI W IPEIIOMIICHUS CBETA,
(opMysly TOHKOW JIMH3bI, TUIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIEIb
aTOMHOTO $IIpa, 3aKOHBI COXPAaHEHWsS 3apsiI0OBOTO M MAacCOBOIO YHCEN IpH
AJIEPHBIX PEAKIUAX, IPU 3TOM pa3IuvaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4YeCKOEe BBIPAKEHHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEAbHBIX 00BEKTOB, IPOLIECCOB U SIBJICHUI,
BBIIETISATh NIPU 3TOM CYILIECTBEHHbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBICHUM, NPUMEHATh (U3UUYECKUE MOACIHU IS OOBSICHEHUS
(pU3HUECKUX MPOLIECCOB U PEIICHMS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3aJjaul, B TOM YHUCJE TPeOyIollMe YHUCICHHOTO OLIEHUBaHUS
XapaKTEpHbIX 3HAYEHUW (PU3NYECKUX BEJIWYUH, NpPU ITOM BBIOHMpATh
aJIeKBATHYIO (PU3UYECKYIO MOJIENb, BBISABISITH MPUUYUHHO-CIIEICTBEHHbBIE CBA3U U
BBICTPAaNBaTh JIOTMYECKYIO LIEMOYKY PACCYXKACHUN U3 2—3 1IaroB ¢ ONOpoOil Ha
M3YYCHHbIE  CBOMCTBa  (U3MYECKUX  SABJIICHUH, (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTHU ¥ MOJIEIH;

YBEPEHHO pelaTh pacy€THbIe 3a7adyd MO M3ydyaeMbIM TeMaM Kypca
¢u3uku, BbIOMpas aJeKBAaTHYIO (U3MUYECKYI0 MOJENIb, C HCIOJIb30BaHUEM
3aKOHOB M (OpMys, CBA3BIBAIOMIMX (PU3UUYECKHE BEJIUYMHBI, 3alHChIBATh
KpaTKO€ YCJIOBUE M PA3BEPHYTOE PEILIECHUE 3a7aud, BBISIBISATH HEIOCTAIOLIUE
WK U30BITOYHBIE JAHHBIE, OOOCHOBBIBATH BBIOOP METOJA PEIICHMs 3aJauH,



WCIONIb30BaTh  CHPAaBOYHBIC  JaHHbIE, MPUMEHITh METOABl  aHalu3a
pa3MepHOCTEel, HCHONB30BaTh TpaduyecKue METOAbl pelIeHHus  3ajad,
IPOBOJUTh MaTeMaTHYEeCKHWE TMpeoOpa3oBaHUsi M pacy€Thl, OLIEHUBAThH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HaUYCHUS (PU3MUECKON BEJIMUYMHBI U ONPEIEIATh
pa3MepHOCTh GU3NYECKON BETMUMHBI, TOJYyYCHHOHN MPHU PELICHUH 33/1a4U;

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PpEUINTh MPU MOMOIIU
(Gu3HUecKuX METOJIOB, U MpesiaraTh OPUEHTHUPOBOUHBINA CIOCOO pelieHusi, B
OMHMCAaHUM UCCJIEIOBAaHUS PpACIIO3HABaTh IMPOBEPAEMOE  MPEATOI0KEHHE
(rumoTesy), OLEHUBATH MPAaBUIBLHOCTH MOPSAKA MPOBEJECHUS HCCIEAOBaHUS,
MHTEPIPETHPOBATH MOTYUCHHBIN pPe3ybTarT;

MPOBOAWTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WU
¢u3znyeckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproTOHA, 3akoHa
COXPAaHEHHUs DSHEPIUH, 3aKOHAa COXPAHEHUS WMIIYJbCa, JEUCTBHE 3aKOHa
bepuymim 1 BO3HMKHOBEHHE MOABEMHOMN CHIIBI KPbUIA, 3aBUCUMOCTD TEpPHOJIa
KoJe0aHu# TPY>KMHHOTO MasTHUKA OT MaccChl Tpy3a M KECTKOCTU MPYKUHBI U
HE3aBHUCHUMOCTh OT aMIUTUTYJbl MalbIX KojJeOaHUil, MPsIMOJUHEIHOEe
pacnpoCTpaHEHUE CBETA, pPA3JOKEHHE OENoro cBeTa B CHEKTP, H3Yy4YEHHE
CBOMCTB M300paKE€HUs B IIJIOCKOM 3€pKajle U CBOMCTB M300pakeHus IpeIMeTa B
cobuparoiei JHH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB
U3IIy4deHus1): (GOPMYIMPOBATH MPOBEPSAEMOE NPEANONOKEeHUEe (THIOTe3y) O
BO3MOKHBIX pe3ysibTaTax HaOJIOJEHHM, caMOCTOATEIbHO COOUpaTh YCTaHOBKY
U3 M30BITOYHOrO Habopa 0O0OpYyIOBaHUSA, ONUCHIBATH XOJ ONBITA W
(opMyIUpPOBATH BBIBOIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HAYCHHE W3MEpPSAEMON BEIMYMHBI W OMNPENENss TMOTPEHTHOCTh
pPE3yNbTaTOB MPSAMBIX H3MEPEHUMN, 0OOCHOBBIBATH BHIOOP CIOCO0a M3MEPEHUS
(nu3MepuTeIpHOTO MPHOOpPa);

MPOBOANTh KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOPEHHE Tela MPH PaBHOYCKOPEHHOM IBUKCHHH, YCKOPEHHUE
CBOOOJHOTO  MaJ€HUs, KECTKOCTh MPYXKHUHBL, KOIPPULUMUEHT  TPEHHUS
CKOJIbKEHUSI, MeXaHuyeckas paboTa M MOIIHOCTb, 4YacTOoTa U MEPUOJ
KoJieOaHWil MaTeMaTUYecKoro ¥ TPYKHHHOTO MAasTHUKOB, (DOKycHOe
paccTostHuEe COOMparoIIel JIUH3bI U €€ ONTHYecKasi CUila, paJuoaKTUBHBIN (POH)
C MCIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOD
METOJla HM3MEPEHHUs, IUIAHHPOBATh H3MEPEHHs, CaMOCTOATEIbHO COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, BBIUMCISATh 3HAUYEHHUE BEJIMYMUHBI U
aHAJIM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAaThl, OLIEHUBAs MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHU;



MIPOBOIUTH AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS 3aBHCUMOCTEH
(¢u3HUeCKNX BEIWYWH (3aBUCUMOCTH ITYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBKEHUU 0€3 HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKECHUS
OT CWJIbl HOPMAaJbHOTO JdaBJCHHS, Mepuofa KoieOaHW MaTeMaTH4eCKOTro
MasgTHHKA OT JUIMHBI HUTH, OIpPEACIICHHE YCKOPEHHUS CBOOOJHOTO TaJCHWS,
WCCJICIOBAaHNE W3MEHEHWs BEIWYMHBI W HAIpaBICHUS WHIYKIIMOHHOTO TOKA,
3aBUCUMOCTh yTJla OTPAKEHUsI CBETa OT yIJla MaJIeHUs], YIiia IpeIOMICHUST OT
yrjia TaJeHusi CBETOBOIO JIyda, HCCIEJOBAaHUE TPEKOB: HM3MEPEHHE IHEPrUuu
YaCTHUIIBI 10 TOPMO3HOMY IyTH (1Mo QoTtorpadusm)): COBMECTHO C yUUTEIIEM
dopMynupoBaTh 3amady M THUIOTE3Y HCCIEIOBAHUSA, CaMOCTOSTEIHLHO
IUTAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITENIbHO COOMPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, MPEACTABIATh MOJYyYEHHbIE 3aBUCUMOCTU (DU3MYECKUX BEIIUYUH B
BUJe TaOiWI] W TrpapuKOB, OLEHUBATH MOTPENIHOCTH, JI€JaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIE0BAHNUS;

cobyirofaTh mpaBuiia O€30MacHOr0 TpyAa Mpu pabdoTe ¢ J1abOpaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh  NPUHIMMBL  JCHCTBUS  W3YYEHHBIX  MPHUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX TMPOIECCOB C OMOpPOM Ha HUX
omucaHus (B TOM YHCJE: CHUAOMETP, MATYMKHA IOJIOKCHHUS, PACCTOSHUS U
YCKOpPEHUs, pakKeTa, 3XOJIOT, OYKH, MEepUCKON, (oToammapar, MHUKPOCKOI,
TEJIECKON, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucmonp3yss 3HAHUSA O CBOWCTBaX (DU3MYECKUX SBJICHUNA U
HEOOXOoMUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl U
CXEMaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHHUECKHX YCTPOMNCTB, H3MEPHUTEIBHBIX
npruOOpOB ¥  TEXHOJOTHYECKHX TMPOIECCOB TpU  pEUIeHHH  ydeOHO-
MPAKTUYECKUX 3a/lad, ONTHYECKHUE CXEMbl NJIsi MOCTPOCHUS H300paKeHUW B
IIJIOCKOM 3€pKajie U COOMparoIeH TMH3E;

MPUBOANTh  MPUMEPHl  (HAXOAWUTh  WHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (PU3NYECKUX 3HAHUH B TOBCEAHEBHOM JKU3HU
st obecrieueHus 0e30macHOCTH THpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 370POBBS M COOJIIOJACHHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpPY KaIOILEH cpeie;

OCYIIECTBJIATh TOUCK HWHGPOpPMANMKH (PU3HUECKOTO COJCpKAaHHSI B
HNHTepHeTe, cCaMOCTOSITEIIBHO (GOPMYITHPYS IIOUCKOBBIN 3aITPOC, HAXOIUTh ITyTH
ompeneneHus  JOCTOBEPHOCTH  TMOJy4YeHHOW uWHGOpPMAIMM HAa  OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJIHUTEIBHBIX HCTOYHUKOB,;

MCIIOJIH30BATh NP BHITIOJTHEHUH YUEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy (GU3MUECKOTO COAEPIKAHMS, CIPABOYHBIE MaTepUajbl, PECYPCHI



cetu  MHrepHer, Biamerp  npuéMaMyM  KOHCHEKTHPOBAHMS  TEKCTAa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHbOpMAIIMM U3 HECKOJIbKUX HMCTOYHUKOB (PU3MUYECKOrO  COJEpKaHMUs,
nyOJIMYHO TPEACTABIATH Pe3yJabTaThl MPOEKTHON WM HCCIEI0BATEIbCKON
JNEATENbHOCTH MPHU 3TOM T'PAMOTHO MCIOJIb30BATh W3YUYEHHBINM TMOHSATUWHBIN
anmapaTr u3y4aeMoro paszaena (U3MKA UM CONPOBOXKIATh BBICTYIUJICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTE! ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
. bu6mmoreka [IOK
1.1 E - 1
CTCCTBCHHO-HAYYHBIA METO]] TIO3HAHUS 0 0 https://m.edsoo.ru/ 7416194
. bubnuoreka [IOK
12 Pusiia — HayKa 0 IpHpoze 2 0 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1. o 4 1
3 HIBHACCIHE BETIIHMIbL 0 https://m.eds00.ru/7f416194
Hroro no pazneny 7
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6mmoreka [IOK
2.1 1
CTpoenne periectsa 3 0 https://m.edso00.ru/7f416194
99 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 4 0 0 Bu6anorexa LIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2. A 2 1
3 TperaTHBIC COCTOSIHHSI BEIECTBA 0 httos://m.edsoo.ru/ 7416194
Hroro no pasneny 9
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
3.1 MexaHUUeCKOE OBIKEHUE 8 0 0 Brbmorexa LIOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 17 1 2 https://m.eds00.ru/7f416194

3.2 WNuepuwsi, Macca, MIOTHOCTh 7 1 2

Wtoro mo pazneny 32

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. Ilepenaya nasienus Bu6morexa LIOK
4.1 N 5 0 1
TBEPABIMU TEJIAMU, KUIKOCTSIMHU U razamu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 flapterne suaKoCTH 6 1 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 Amvoceproe aasiciie > 0 0 https://m.edso00.ru/7f416194
44 I[eﬁCTBITI'e JKUJKOCTH U ra3a Ha 14 1 1 Bub6imoreka LIOK
MOrPYKEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Uroro no pazneny 30
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [JOK
>1 PaGora u MoIHOCTE 0 0 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexarH3MbI o . . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.3 MexaHudeckast JHePTHs 5 0 0 httos://m.edsoo.ru/ 7416194

Uroro no pazneny 20

Pa3nea 6. IloBTopuTeibHO-00001aI0IIM I MOYJIb

6.1 [ToBTOpPUTENBEHO-0000IIAIOIINN MOTYITH 4



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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8 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeEM nudpoBbIe
Ne n/n P Kontpoabnsie IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJIeHUSA
. bu6mmoreka [IOK
1.1
CTpoeHHe u CBOHCTBA BellecTa 6 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teniossie nponeccal 34 1 6.5 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 40
Pa3zge 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella Bu6orexa LIOK
2.1 . 10 1
¥ UX B3aUMOJEHUCTBUA https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [JOK
2.2 I1 31 1 10
OCTOSTHHBIN AJIEKTPUIECKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 11 2 4
ATHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 7 1 1
SEKTPOMATHH THAS HELYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 59
Pa3nea 3. IloBTopuTe/ibHO-00001IaI0IIM I MOYJIb
3.1 [ToBTOpPUTENBEHO-0000IIAIOIINN MOTYITH 5
Hroro mo pazneny 5



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

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nmudpoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 Mexannyeckoe IBUKEHHE U CIIOCOOEI €0 30 1 4 Bu6morexa LIOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
o bubmuorexa [JOK
1.2 B 18 4
SAMMONCHCTBIC TeI https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.3 3 15 1 2
AKOHBL COXpAHCHHUA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 63
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nuoreka [IOK
2.1 M §) 8 3.5
CXAMMICCIUC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M .3 10 3
CXAMHMICCIUC BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 18
Pasnen 3. DiieKTpoMarHuTHOE 10Jie M 3J1eKTPOMArHUTHBIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 Bub6nuoreka [JOK
3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pazgen 4. CBeToBbIe ABJICHUA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubnuoreka LIOK

4.1
3aKOHLL paclpOCTPAHCHHS CBCTa 8 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JIMH3bL K ONTHHECKHE MPHOOPD! 0 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4, P 2
3 aXI0MEHHE OENOro CBETa B CICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
Pazgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
A nu 4
5 CIIyCKaHHE U TOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 5
CTpoeHHe ATOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
: A 7
53 FICPHBIC peaktiit https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 16
Pa3nea 6. IloBTopuTteibHO-00001IaI0IM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTENBHO- 5
' 0600IIAOIINI MOTYITH)
6.2 TenuoBble siBIEHUS (TIOBTOPUTEIBHO- 3
' 00600IIAOIINI MOTYITH)
6 3 SHCKTpOMaFHI/ITHI)Ie SIBJICHUS 3
' (MOBTOPUTENBHO-0000IAOIINI MOYIIb)
6.4 CBeToBbI€e sBIIeHUS (TOBTOPUTEIHHO- 1
' 0000LIAKOIINI MOTYJTb)
6.5 [ToBTOpHUTETEHO-0000IIAIOIINH MOTYITh 4
Uroro no pazaeny 17



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OEPA3OBAHMUS

7 KJIIACC

Kox
NMpoBepPsIEMOro
pe3yJbTara

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTte ABJICHHA 110 OIIMCAHHMIO HX XAaPAKTCPHBIX CBOMCTB W Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOC SBJICHHUC

1.3

14

pacrio3HaBaTh TPOSIBIIEHHME M3YyYEHHBIX (PU3MUECKUX SIBIECHUH B
OKpY’KaloIlleM MHpE, B TOM 4uciie (PU3NUECKUE SIBICHUS B IPUPOJIE, IIPU
9TOM NEPEeBOJAUTH IPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

ONMCHIBaTh M3y4YCHHbIE CBOHCTBa Tel W (U3MYECKUE SBJICHUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, [P ONUCAHUU IPABUIBHO
TpakToBaThb  (U3MYECKUH CMBICH  HUCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YEeHUSI U €IMHUIBI (PU3NUECKUX BEIUYHMH, HaXOJIUTh (HOPMYIIbI,
CBA3BIBAIOLME  JAHHYIO  (U3MYECKYI0 BEIUYMHY C  JIpYTUMHU
BEJIMYMHAMHU, CTPOUTDH TpaMKHU U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYNH

1.5

1.6

XapaKTEepU30BaTh CBOWCTBA Tel, (DU3WYECKUE SBJICHHUS W TIPOLIECCHI,
WCMOJIb3ysl W3YYEHHBIE 3aKOHBI, MpPH H3TOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKEHUE

OOBSICHATh (U3NYECKHUE SBJICHUS, MPOLECCHl U CBOWCTBA T€d, B TOM
yycjlieé M B KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISIBISATH I[PUYUHHO-CIEACTBEHHbIE CBSI3M, CTPOUTh
oOBsicHeHHe U3 1 — 2 JTOru4ecKuX IaroB ¢ onopoi Ha 1 — 2 U3y4yeHHBIX
cBOMcTBa  (U3MUYECKUX  SIBICHUH, (PU3MUECKHX  3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3aaud B 1 — 2 AEMCTBUSA, UCHOJIb3YS 3aKOHBI U
dhopmynbl, cBs3BIBaOIIME (PU3MUYECKUE BETUYMHBI: HA OCHOBE aHaIW3a
YCJI0BUA 3a1a4uu 3aI1uChIBaTh KpaTKoe€ YCJIOBHUCE, IIOACTAaBIIATH
¢u3nueckrue BeIMYMHBI B (GOPMYJIbI U MPOBOJIUTH PACUETHI, HAXOAUTDH
CIIPaBOYHBIC OaHHEIC, HCO6XO}II/IMLIG IJi1 pelICHMA 3aJa4d, OLCHUBATH



1.8

1.9

1.10

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3HUECKOMN BEITMIMHBI

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU T[OMOIIU
(bu3MYeCKUX METOAOB, B OMNHCAHMU  HCCIIEIOBAaHUS  BBIICISTH
MIPOBEPSIEMOE MIPEANOJIOKEHHE (rumnoresy), pasnuyarh u
MHTEPIPETUPOBATH MOJIYUYCHHBIH PE3yNbTaT, HAXOIUTh OUIMOKU B XOJI€
OIIbITA, JIEJIaTh BBIBOJIBI 110 €70 pe3ysIbTaTaM

MPOBOAUTh OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU
(¢bu3NYecKux  CBOWCTB  TeI: (dbopMynupoBath poBepsieMbIe
MPENNoNIOKEeHHs,  cOOMpaTb  YCTAHOBKY M3  IMPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI
BBIMIOJIHATh MPSMbIE H3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
uu(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTU U3MEPEHUI

1.11

1.12

1.13

MIPOBOAUTH MCCIEA0BAHNE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUMHBI
OT JpYrofl C MCIOJIb30BAaHUEM MPSMBIX H3MEPEHHUH, y4acTBOBaTb B
IUIAHUPOBAaHUM Y4e€OHOIro MCCIe0BaHMs, COOUpaTh YCTaHOBKY U
BBINOJIHATE MU3MEPEHMsI, CIeAys MpeIoKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BUJE
IPEUIOKEHHBIX TaOauIl M rpaduKoB, JejIaTh BBIBOABI 110 pe3yjibTaTaM
UCCIICIOBAHM

MPOBOANTh KOCBEHHBbIE W3MEPEHUS (UBNYECKUX BEIHYUH, CIEIys
MPEITI0KEHHOW WHCTPYKUMU: TPU BBHINOJHEHUH W3MEPEHHil cobupaTh
SKCIEPUMEHTAIbHYI0O YCTAaHOBKY MW BBIYHMCIATH 3HAYEHUE HCKOMOU
BEJTUYHHBI

coOmogaTh TMpaBWia TEXHUKM Oe3omacHOCTH mpu  paboTe cC
1a00paTOpHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTh NMPUHIUIBI IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HOpUOOpOB U
TEXHUYECKHUX YCTPOMCTB € IOMOIIBIO UX OMUCAHUs, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (pU3MUECKUX SBJICHUH U HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI
1 3aKOHOMEPHOCTH

1.15

NPUBOJIUTh TpUMeEpbl  (HaXxoAuTh UHGOPMALMIO O IpUMepax)
MPAKTUYECKOI0 HCIONb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU 171 obecriedeHnst 6€30acHOCTH U 00pallleHnu ¢ IpubopamMu 1
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHHs 3]I0pOBbS U COOJIIOAECHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLLEH CpesIe

1.16

OCYILIECTBIATH OTOOp MCTOYHUKOB MH(popMauuu B cetd MHTepHeT B
COOTBETCTBUM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUM M MyTEM CpaBHEHUS PAa3IMYHBIX HCTOYHHKOB
BBIJIENIATH MHPOPMALIUIO, KOTOpast SIBJISETCS TPOTUBOPEUUBOMMUIN MOKET



1.17

1.18

1.19

OBITh HEZOCTOBEPHOM

WCIIOJIb30BATh MIPH BHITIOJTHEHUH yIeOHBIX 3aJaHUH HAYYHOTIOMYJISIPHYEO
auTeparypy (M3MYECKOro COACp)KaHUs, CIPABOYHBIC MaTepHUAIIBI,
pecypcel ceth VHTepHeT, BiajgeTh NPUEMAMU KOHCHEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUN U3 OJHOW 3HAKOBOH CHUCTEMBI B

APYTYIO

CO3J/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(pOpPMALUU (PU3HMUECKOrO COJACpIKaHMS, B
TOM 4Hcie NyOJMYHO JenaThb KpaTKUe COOOLIEHHS O pe3ysbTaTax
NPOEKTOB WM YYEOHBIX HCCIICOBAHHWHA, NpPU 3TOM TI'PAMOTHO
UCIOJb30BaTh HW3YYCHHBI TOHSATHMHBIA ammapaT Kypca (HU3UKH,
CONPOBOXK/ATh BBICTYIUICHUE IIPE3CHTALMEN

IIpU BBIIIOJIHCHUHU y‘Ie6HHX IIPOCKTOB H I/ICCJ'Ie,I[OBaHI/Iﬁ pacupeacisiTb
0053aHHOCTH B rpynme B COOTBETCTBHUU C IMOCTABJICHHBIMU 3ada4aMH,
CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OILICHUBATh
COOCTBEHHBII BKJI1a/Jg B JACATCIIBHOCTD T'PYIIIIBI, BBICTpanBaTh
KOMMYHHKATHBHOC B3aHMOIIeI>'ICTBPI€, YUUThIBaAsA MHCHHUC OKPYXAIOIHUX

8 KUIACC

Kox
NpoBEPSIEMOr0
pe3yJbTara

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHus

HCIIOJb30BaTh MMOHATHA

1.2

13

14

1.5

pasiindate ABJICHHA 110 OIMMCAHHUIO HX XaPAaKTCPHBIX CBOWCTB W Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘I€CKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIIEHHME M3YYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaroIlleM MUpe, B TOM 4ucie (pu3nyeckue siBIeHUs B IPUPOJIE, TIPH
TOM TMEPEeBOAMUTH MPAKTHUECKYI0 3a7adyy B Y4eOHYIO, BBLACIATDH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUYECKUX SABJICHUIN

ONMCHIBaTh M3y4YCHHblE CBOICTBa Tel W (U3UYECKUE SBJICHUS,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, MPH ONUCAHUU HPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCHOJIB3YEMBIX BETUYMH, 0003HAUECHUS
U eIMHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JNaHHYI0 (U3NYECKYI0 BEJIMYMHY C JAPYTHMHU BEJIMYMHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYHH

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBICHUS U TIPOIIECCHI,
HCNOJIb3ysl UW3YYEHHBIE 3aKOHbI, NpPH H3TOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMAaTUUECKOE BRIPAKCHHIE




1.6

OOBSICHATH (PU3NYECKHE MPOIECChl U CBOMCTBA TENl, B TOM 4YHCJE U B
KOHTEKCTE  CUTyallMi  IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH TIPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH O0bACHEHHE U3 1 —
2 JorM4yeckMx IaroB ¢ mnoMmompo 1 — 2 wH3ydeHHBIX CBOicTBa
(bu3NYecKuX sIBICHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aAaud B 2 — 3 JCUCTBUS, UCHOJIb3YS 3aKOHBI U
(hopMyIibl, CBSI3bIBarOIME (PU3NUCCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUA 3ada4Md 3allUChbIBATh KPATKOC YCJIIOBUC, BLBIABIIATHL HCIOCTATOK
JaHHBIX JUISL PEUICHHs 3aJa4d, BBIOMpPATh 3aKOHBI M  (HOPMYIIHI,
HEOOXOAUMBIC U €€ PEeIICHHUs, MPOBOAUTH PAcYEéThl UM CPaBHUBATH
MOJTyYCHHOE 3HaYCHHE (PU3NICCKOIN BEITMYMHBI C M3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh IpPOOJIEMbI, KOTOpPBIE MOYKHO PELIUTh IpPU IOMOLIU
(U3NIECKUX METOJIOB, UCIOJB3ys OMHMCAHUE HCCIEIOBAHUS, BBIACIATH
[IPOBEPSIEMOE IIPEANOIOKEHUE, OLCHUBATH IIPABUIBHOCTH IOPSAKA
IIPOBEACHUS UCCIIEI0BAHMS, 1€]1aTh BEIBOIbI

1.9

MPOBOJMWTH OMBITHl IO HAOMIOACHUIO (U3WYCCKUX SBICHHHA WIU
(bu3HuecKux CBOWCTB TeN: (dhopMyupoBaTh MIPOBEPSIEMBIC
MPEANOJIOKCHHSI,  COOMpAaTh  YCTAaHOBKY W3  TPEIIOKCHHOTO
000pyI0BaHUsl, OIIKCHIBATH X0 ONBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

1.11

BBIIIOJHATL IMPAMBIC HU3MEPCHHA C HCIOJbB30BAHUCM  AHAJIOTOBLIX
npuOOpPOB U ATUYMKOB (PU3MUECKUX BEIWYHMH, CPABHHBATH PE3YJIbTATHI
M3MEPEHHH C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTH MCCJIEI0OBAaHUE 3aBUCUMOCTH OJHOU (hpu3HUYecKOi BETMUUHBI
OT JPYrod C HCHOJB30BAaHUEM MPSAMBIX HM3MEPEHUMN: IUIAHUPOBATH
HCCIIeIOBaHNe, COOMPATh YCTAHOBKY M BBIMOJHITH U3MEPEHUS, CIEIys
MpEeNIOKEHHOMY IUIaHy, (UKCUpOBaThb pPE3yJbTaTbl IOJY4YEHHOMN
3aBUCUMOCTH B BHJA€ Tabmuil W TpaduKOB, JelaTh BBIBOABI 110
pe3yibTaTaM UCCIIEI0BAHMS

1.12

1.13

1.14

MIPOBOAUTHh KOCBEHHbIE M3MepEeHUsl GU3NYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHUusi, COoOUpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPEJI0KEHHOW MHCTPYKLIMHU, U BBIYUCIIATH 3HAYCHUE BETUUNHbI

coOmogaTh MpaBWiIa TEXHUKM Oe3omacHOCTH mpu  paboTe cC
1a00paTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX NpuOOpOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMCAHMSA, UCIIOJb3Yys 3HAHUSA
0 CcBOicTBaxX (U3MYECKHX SBJICHUH M HEOOXoIuMbIEe (PHU3HMUECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MNPOCTBIC TEXHHUYCCKUC yCT’pOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pI)I o cxeéMaM M CXEMATHUYHBIM PUCYHKaM, COCTaBJIAATH CXCEMBI
QJICKTPHUYCCKUX ueneﬁ C MIOCJICAOBATCIBHBIM U IAapAJUICIIbHBIM



1.16

1.17

1.18

1.19

1.20

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

11

1.2

COEIMHCHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIC 0003HAYCHUS dJICMEHTOB
JIEKTPUYECKUX LIETIEN

OPUBOIUTH  TNPHUMEpPHl  (HAXOXUTh HMHGOPMALHUIO O HPUMEpax)
MPAaKTHYECKOTO HCIIONB30BAaHMUS (M3MYECKUX 3HAHUI B IOBCETHEBHOU
KHU3HH [T oOecrieueHust 6€301MacHOCTH P 0OpaIeH!H ¢ IpudopaMu U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIOJCHHUS
HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

OCYILLIECTBIIATh MOUCK MHGpOpMaLUU (PU3HYECKOTO COJACPKAHUSA B CETH
WHTepHeT, Ha OCHOBE HUMEIOUIMXCA 3HAHUW U IyTEM CpaBHEHMS
JOTIOTHUTENIBHBIX HCTOYHHUKOB BBIICHATH HMH(OPMAIMIO, KOTOpas
SBJIAETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEAOCTOBEPHOM

UCMOJb30BaTh IPU  BBINOJHEHUM  Y4EOHBIX  3aJaHUM  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOIo COJEp>KaHMsl, CIIPaBOYHbIC
MaTepuanbl, pecypcsl cetu  MHTepHer;  Biaaers  npuémamu
KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU W3 OIHOH
3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMUS,
000011asi MHPOPMALMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
CONIep’KaHusi, B TOM 4YHUCJE IYOJIUYHO TMPEACTABIATh PE3YJIbTATHI
MIPOCKTHOM WIJIM MCCIIEA0BATEIBCKON ICATEILHOCTH, IPH 3TOM I'PaMOTHO
WCIOJB30BAaTh HW3YYCHHBIN TOHSATHHHBIA ammapaT Kypca (QHU3UKH,
COIPOBOXIATH BBICTYIUICHHE MTPE3CHTAIHCH

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB U HCCIENOBaHUIN (U3NYECKUX
MIPOLIECCOB pACTpeAeNsATh 005 3aHHOCTH B TpPyNIle B COOTBETCTBUH C
ITIOCTaBJICHHBIMM 33Jl1a4aMU, CJIEIUTH 3a BBIIIOJIHEHHEM IUIAHA JEUCTBUI
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OLEHMBAaTh COOCTBEHHBIN BKIJIAJ B
NEeSATEIbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHUKaTUBHOE
B3alMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUsA

HCIIOJIB30BATh N3YUCHHBIC ITOHATHUA

pas3jiniaTth ABJICHHUA 110 OIHMCAHHUIO HX XaPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTb IMPOSABICHUC HU3YYCHHBIX (1)I/I3I/I‘-IeCKI/IX SIBJICHUH B




OKpYKaroIlleM MHpE, B TOM YHclie (PU3UYECKHE SIBICHUS B IPUPOJIC, TIPH
3TOM TEpPEeBOJUTh MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBLICIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) PUBHUECKUX SBIICHUI

14

ONKCHIBATH U3YyUYEHHBbIE CBOWCTBA Tel M (PU3WYECKUE SBJICHHUS,
UCTONB3ysd (U3UYECKHE BEIMYUHBI, MPH ONUCAHUW HPABUIBHO
TPaKTOBaTh (PU3MYECKHI CMBICI MUCIOIb3yEMBIX BETUYMH, 0003HAUCHUS
U eMHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BETUMYHH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBA TeN, (DPU3MUYECKHE SIBICHUS U TIPOIIECCHI,
WCMOJIb3ysl W3YYEHHBIE 3aKOHbI, NpPH 3TOM JaBaTh CIIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U 3alMCHIBATH €70 MATEMATHIECKOE BBIPAKCHHE

OOBSICHATh (PU3NYECKHUE MPOLIECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCT€  CHUTyalluil  IpaKTHKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICCTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2 —
3 JIOTMYECKHMX WIaroB C TOMOMBI0 2 — 3 HW3YyY4EHHBIX CBOWCTBA
(bU3NIECKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacu€THble 3a7aud (OmUparIIuecs Ha cucreMy u3z 2 — 3
ypaBHEHHUM), HCHONb3ys 3aKOHBI U (OPMYINBI,  CBSI3BIBAIOLINE
¢u3nveckne BEIMYMHBI: Ha OCHOBE aHaNW3a YCIOBUS 33/1a4H
3alMChIBaTh ~ KPaTKOE€  YCJIOBHUE, BBIABIATh  HEAOCTAIOLIME  WJIU
M30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE
JUI peUleHMs, MPOBOJUTH pacu€Thl M OLIEHUWBATh PEAIUCTUYHOCTh
MOJTyYEHHOT0 3HaYeHMS (PU3NYECKON BETUUHHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU MOMOIIU
(U3MYECKUX METOJOB, WCIOJIb3Yysl OMHCAHHUE WCCIIEIOBAaHUS, BBIICISThH
MIPOBEPSIEMOE  IIPEATION0KEHUE, OLEHUBATH IIPABUIBHOCTH IOPSAKA
MIPOBEACHUS HCCIEAOBAHMS, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OIBITOB

1.9

MPOBOJUTh ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SIBJICHUN WK
(bHU3MUECKUX CBOWCTB TENI: CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY W3
n30bITOYHOrO0 Habopa 00OpyAOBaHHWSA, ONUCHIBATH XOJ OMNbITA U €ro
pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MIPOBOAUTH MPU HEOOXOJUMOCTHU CEPUIO MPSMBIX U3MEPEHUH, Onpeemsis
cCpeqHee 3HAYeHHE U3MepseMOol BelMMYUHBI ((POKYCHOE pacCTOsIHHE
coOuparomel JMH3bI), OOOCHOBBIBaTH BBIOOp crmocoba H3MEpEeHUs
(n3MepuTeIHLHOTO IPHOOPA)

1.11

IPOBOJIUTH HCCIEOBAHUE 3aBHCUMOCTEH (M3NYECKHX BEIMYUH C
HCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHUM: IUIaHMPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCUPOBATh PE3YNIbTAThI
MOJIyYEHHON 3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUIE TaOIUIU




1.12

1.13

Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHUA

IIPOBOJIUTh KOCBEHHbIC U3MEPEHUs (U3NYECKUX BEIMUYUH: MJIAHUPOBATh
U3MEpEeHus, coOupaTh SKCHEPUMEHTAJIbHYI) YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, ClleAysl NPEUI0KEHHOW MHCTPYKIMHU, BBIYUCIATh 3HAYEHUE
BCJIMYMHBI W AHAJIM3HUPOBATHL IMOJYYCHHBIC PC3YJIbTAaThl C y‘-IéTOM
3aIaHHOM ITOTPEIIHOCTH U3MEPEHUN

coOmomaTh TpaBWiIa TEXHUKH Oe3omacHOCTH Tpu  pabore ¢
n1abopaTOpHBIM 000PYyI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK HM3YYCHHBIX (U3UUYECKUX MOJIEIECH:
MaTepHaibHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUCUHBIH HMCTOYHHMK
CBE€Ta, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs
MOJIE€TIb ATOMHOTO s11pa

1.15

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS HU3YYEHHBIX HpUOOpOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONMCAHMS, UCIOJIb3Yys 3HAHUA
0 cBOMcTBaxX (PU3MYECKUX SBJIEHUM U HeoOXoaumble (u3nueckue
3aKOHOMEPHOCTHU

1.16

HCIIOJIB30BAaTh  CXEMBl W CXEMaTU4YHbIE PUCYHKH  M3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IPOLECCOB IMPU PEHICHUH Y4eOHO-IPaKTUYECKUX
3aJay, ONTHYECKUE CXEMbl AJII MOCTPOEHUS M300pakeHUIl B IJIOCKOM
3epKajie ¥ coOuparomeil TuH3e

1.17

NPUBOAMTH TPUMEPHI  (HAXOAWTh HMHPOPMALMIO O TpUMepax)
MPaKTUYECKOI0 MCIONb30BaHUs (PU3MUYECKUX 3HAHUU B IOBCEJIHEBHOMN
KHU3HU 171 oOecriedeHust 0e30MacHOCTU IIpU 00pallleHnu ¢ mpubopamMu 1
TEXHUYECKMMHU YCTPONCTBAMHU, COXpPAHEHMs 3]I0pOBbs U COOIIOAECHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHKS B OKPYXKAIOLLEH CpesIe

1.18

OCYILIECTBIATh MOMCK MH(pOpMaluu (PU3MUECKOTO COJEp)KaHUs B CETH
WuTepHer, camocTosTeNnbHO GOpMYIUpPYs MOMCKOBBIN 3aMpoc, HAXOIUTh
IyTU OIpeNeseHHUs] JOCTOBEPHOCTH MOJYyYE€HHOW HH(pOpMAIMK Ha
OCHOBE UMEIOLIUXCS 3HAHUN U JOIOJTHUTENBHBIX HCTOUHUKOB

1.19

UCIOJIb30BaTh  IPU  BBINOJHEHUM  Y4YEOHBIX  3aJaHMM  Hay4dHO-
MOMYJISIPHYIO  JINTEPATYpy (PUINYECKOTO COAEPKAHUS, CIPaBOUYHbIE
Marepuansl, pecypcbl ceth  VHTepHeT; BiageTe  NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsl HMHGOpPMALUKU M3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMaLUK U3 HECKOJbKHUX HCTOYHUKOB (PU3UYECKOTO COJEp’KaHUs,
myOJIM4HO MPEJICTaBIATh pe3yabTaThl MIPOEKTHOM WIH
UCCIIEI0BATENBCKON AEATENBHOCTH, IIPH 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YyYEHHBIH MOHATUHMHBIA amnmapar H3y4yaeMmMoro pasjena (U3MKd |



1.21

COMPOBOXK/IATh BBICTYIUICHUE Mpe3eHTaluel ¢ y4€ToM 0COOEHHOCTEH
ayIUTOPHUU CBEPCTHUKOB

IIPU BBIIOJHEHUU YUEOHBIX INPOEKTOB U HCCIEAOBAaHUI (PU3NYECKUX
IIPOLIECCOB PACHpPENEATh O0A3aHHOCTU B TpPYIMIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM 33Jla4aMU, CJICIUTH 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBINH BKJIaa B
NeSATEIbHOCTD TPYILIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3peraTh KOH(IUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Konx

pa3aejia 3JEMCEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

®uszuka — Hayka O 1nOpupozae. SIBIeHUS NPUPOIBIL.
@usznueckue  SABICHMUS: MEXaHUYECKHE, TEILIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

1.2

14

dusnueckue BenW4YMHBL. M3Mepenne (GU3NYECKUX BETHYWH.
@usnueckue  npubopel.  I[lorpemHocts  HU3MepeHUH.
MexayHapoaHas cucTeMa €IMHUL

EcrecTBeHHOHAy4HBI METOJ TIO3HAHUS:  HAOIIOJICHHE,
MOCTAaHOBKA HAYYHOTO BOINPOCA, BBIJIBIKCHHE THUIIOTES,
BKCHCpI/IMeHT 10 HpOBepKe THUIIOTE3, O6”I)HCH€HI/I€
Ha0I101a€EMOT0 SIBJICHUS

Onucanne PU3NYECKHUX SBJICHUM C IIOMOIIBIO MOAEIIeH

1.5

[IpakTuyeckune pabOTHI:

##Par#H#113mepenne pacCTOSIHUM.

H#H#HPar###113mepernre 00bEMa XKUIKOCTH U TBEPIOTO Tea.
H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
HHHPar###13Meperne  TeMmepaTrypsl  pH  [TOMOIIHU
KUAKOCTHOTO TEPMOMETpA U JaTYUKa TEMIIEPATypbl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

2.2

2.3

H#HH#HPar###CTpoeHue BellecTBa: aTOMbl M MOJIEKYINBI, HMX
pa3Mepbl. OmnbITh, J0Ka3bIBAIOIINE AMCKPETHOE CTPOEHUE
BElIECTBA

#i#Par#H#]|Buxenne dactury BemectBa. CBsS3b CKOPOCTH
JBIDKEHMS  4acTULl C  TemIepaTypol. bpoyHoBckoe
JBIOKeHUe, T dy3us

B3aumoaeicTBie yacTHIl BEILECTBA: IPUTSIKEHUE U
OTTaJIKUBAHUE

2.4

###Par### ArperaTHple  COCTOSIHUSI  BEIIIECTBA: CTPOCHHE
ra3oB, JKUIKOCTeM U TBEPABIX (KPUCTAUIMYECKUX) TEII.
B3anmocBA3b MeEXIy CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJEKYJISPHBIM



CTpOCHHEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboTHI:
###Par#H##Onenka nuamerpa aromMa METOIOM psAJIoB (C
UCToNIb30BaHueM Gotorpaduit).

2.6 HH#APar###OnbITH 110 HAOJIOJACHHUIO TETUIOBOTO PACIIUPEHUS

ra3oB.
H#HHAPar###0nbITel 110 OOHAPY)KEHHMIO  JEHCTBHUSI  CHII
MOJICKYJISIPHOTO MTPUTSKCHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

MexaHuueckoe JIBUKeHHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUKECHUE

#iH#Par#H#CropocTs. Cpennsis CKOpPOCTb pu
HEPaBHOMEPHOM JABWXEHUU. Pacuér nytu u BpeMeHH
JBUYKECHHUS

SIBnenue mHepuuu. 3akoH uMHepHuH. B3aumoneiictBue Ten
KaK MpPUYMHA U3MEHEHHUs CKOPOCTU JBHKEHHsS Tena. Macca
KaK Mepa UHEPTHOCTH Tesa

3.4

3.5

3.6

#H#HPar### Inotnocts BemecTtBa. CBiI3b  IUIOTHOCTA €
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA

Cuna kak XApaKTCPpUCTHUKA B38.PIMOI[€I>1CTBH$I TCJI

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl c
IIOMOUIBbIO JUHAMOMETpA

3.7

3.8

#H#HPar###IBnenne TaroreHus U cwia TsokecTd. Cuna
TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh

Cuina tpenus. TpeHue CKOJIbKEHUs U TPEeHUE MoKos. TpeHue
B [IPUPO/JIE U TEXHHUKE

3.9

#HH##Par###Cnoxkenne CUJ, HANpPaBJICHHBIX 1O  OJHOU
npsMoi. PaBHOAEHCTBYIOIAs CUIT

3.10

3.11

[TpakTiueckue paboThI:

Omnpenenenne CKOpOCTH PaBHOMEPHOTO ABMKEHMs (LLIapHuKa
B KUJIKOCTH, MOJIENH 3JIEKTPUUYECKOTO aBTOMOOWIS M Tak
nanee). OrmnpeneneHne CcpeaHed CKOPOCTU  CKOJBKEHUS
Opycka WM IIapuKa 10 HAKJIOHHOW  IUIOCKOCTH.
OnpeneneHue  IIOTHOCTH — TBEpHoro  Tena.  OMbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus
(medopmanuu) Mpy>KUHBI OT MPUIOKEHHON CHibl. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

du3nuecKkue SBICHUSI B npupoac: MpUMCPbI ABUKCHUA C




3.12

pPa3IMYHBIMU CKOPOCTSAMM B XKMBOM U HEKHUBOWU IIPUPOJIE,
JICHCTBHUE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuueckue ycTporucTBa: AMHAMOMETD, OIIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

HaBnenne tBEpHoro Tena. CrnocoObl yMEHBIIEHUS U
YBEJIUYCHUS TABICHUS

JaBnenue raza. 3aBUCMMOCTb JaBJIEHUS raza OT 00bEMa,
TEeMIIEPaTypPbl

4.3

4.4

4.5

4.6

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XKHIAKOCTIMU H
razamu. 3akod Ilackans. [ITHeBMaTHYECKHE MAIITUHEI

3aBUCUMOCTh  JABJEHUS  JKUJIKOCTH  OT  TJIyOWHBI.
I'unpocratnueckuii mapagokc. CooOmarommecs COCYyIb.
['uppaBnuyeckre MeXaHU3MbI

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuumHb
CYLIECTBOBaHMs BO3AYIIHOM oOomouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO JaBJICHHUS OT
BBICOTBI HaJ] YPOBHEM MOPS

Usmepenne artmochepHoro pgasnenus. [lpubopsl s
U3MepeHus aTMOCHEPHOro AaBlICHUS

4.7

4.8

JlelicTBUE XKHUIKOCTUM M ra3a HA MNOTPYKEHHOE B HUX TEJO.
BrrTankuBaromiast (apxumMenioBa) cuiia. 3akoH Apxumena

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTiueckue paboThI:

HccrenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00OBEMa
MOTPYKEHHOW B JKMJAKOCTh uacTu Tena. OmnpeneneHue
BBRITAJIKHUBAIOIICH CUIJIBI, JIEUCTBYIOLLEH Ha  TeJo,
IOIPYKEHHOE B KUIKOCTh. IIpoBepka HE3aBUCUMOCTHU
BBITAJIKUBAIOLIEH CUJIBL, JIEMCTBYIOIIEH HA TEIO B )KUIAKOCTH,
OoT Macchl Tena. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIBI, ICMCTBYIOIIECH HA TEJIO B )KUAKOCTH,
OT 00BEMa MOTpYKEHHOW B KHUAKOCTh YaCTU Tela M OT
IJIOTHOCTU XKUJAKOCTH. KOHCTpyMpoBaHME apeoMeTpa WU
KOHCTPYHUPOBAHUE JIOJIKH u OnpeAcIeHue eé
IrPYy30I0ABbEMHOCTH

4.10

411

®dusnyeckue SABICHUS B MPUPOJE: BIUSHUE aTMOC(epHOro
JTABJICHUSI Ha )KMUBOW OpraHU3M, IJIaBaHUE PbIO

TexHU4YecKkne  yCTPOWCTBA:  COOOINAOIIMECS  COCY/BI,
YCTPOMCTBO  BOJONPOBOAA,  TUAPABIMYECKUN  IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, IOPIIHEBOW Hacoc,
apeoMeTp




PABOTA, MOITHOCTD, DOHEPT U

51 Mexanudeckas pabora
5.2 Mexanudeckasi MOIIHOCTb
53 [IpocThie MEXaHU3MBI: pblyar, OJI0K, HAKIOHHAS MJIOCKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [TpuMeHeHne paBUiIa PaBHOBECHS pblUara K OJIOKy
«3onotoe mpaBwio» MmexaHuku. KoadduuueHnt mnonezHoro
5.5 neiictBuss MexaHu3zMoB. [IpocTeie MexaHH3MBI B OBITY U
TEXHUKE
5.6 [ToreHiManpHast SHEPTUM TeJa, MOJHIATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
5 58 [lonnass MexaHuueckass »HEprus. 3aKOH U3MEHEHUS U
' COXpPAHEHHUSI MEXaHUYECKOW SHEPTUU
[TpakTuyeckune pabOTHI:
###Par#H##Onpeneneane  pabOThl  CUJBI  TPEHHS  MpHU
59 PaBHOMEpPHOM  JBWKEHHHU Tella 1O TOPU30HTAIbHOU
' noBepxHoctu. MccnenoBanue ycioBHil paBHOBECHUSI pblyara.
N3mepenne KIIJ| naknoHHoW miockoctu. M3yyeHue 3akoHa
COXpaHEHMsI MEXaHUYECKON SHEPTUU
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PhIUar B TEJI€ YEIOBEKa
TexHuueckne  yCTpPOMCTBA:  pblyar, TNOABWKHBIA U
5.11 HETMOJABMKHBIM OJIOKM, HAaKJIOHHAs TIJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kox
IIpoBepsiemble 371eMeHTHI COACPKAHUS
paszaesia  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUU
6.1 cTpoeHHus BeulecTBa. Macca u pa3mepbl MoiieKyn. OMbITHL,
' MOJITBEP K IAI0II1E OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
0 6.2 Mogenu TBEPAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUNA
' BenlectBa. Kpucrannuueckue u amopHble Tena
6.3 OOBbsicHEHHE CBOICTB ra3oB, )KMJIKOCTEH M TBEPIBIX TEJ Ha
' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKMHETUYECKON TEOPUH
6.4 CmaunBaHue M KalTWJUISIPHBIC SIBJICHUS




6.5

TennoBoe pacIIMpeHHe U CKaTUE

Temnepatypa. CBsi3pb  TeMIeparypbl €O  CKOpPOCTbIO

0.6 TEIUIOBOIO JAIBUKEHMSI YaCTHUL]
6.7 Buytpennsis sHeprusi. CrnocoObl HM3MEHEHHUs BHYTpPEHHEH
' SHEPTHUU: TeIIonepeaaya U COBEpIICHHE PaOOThI
6.8 Bunel rtermonepenauu: TEMJIONPOBOJHOCTb, KOHBEKLHSA,
U3JITy4yeHUe
6.9 KonngecTBo TerioTsl. Y aenabHas TEMI0OEMKOCTh BEIIECTBA
6.10 TernmooOMeH ¥ TEIUIOBOE  paBHOBecHE.  YpaBHEHHE
' TEIUIOBOro OanaHca
6.11 [InaBneHue M OTBEpAEBAHUE KPUCTAJUIMYECKUX BELECTB.
' VY aenpHas TEIUIOTA IJIaBICHUS
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kumnenue.
6.12 YaenpHas  TemjaoTra  mapooOpazoBaHus.  3aBHUCHMOCTh
TeMIepaTypbl KUIIEHUs OT aTMOC(EPHOTo JAaBICHUS
6.13 BnaxxnocTs Bo31yxa
6.14 DHeprus TOIIMBA. Y JieibHasl TEII0Ta CrOpaHus
[Tpunuuns! padots! TemioBbix asuratenedt KIIJ[ temosoro
6.15 nBurarens. TennoBble ABUTaTENM W 3allUTa OKPYKaroIIen
cpenbl
6.16 3aKOH COXpaHEHWs M MpEBpalllEHUs SHEPrUU B TEIUIOBBIX
' nporeccax
[TpakTyeckue paboOTHI:
HHHPar###ONBITEL 0 OOHApY)KEHUIO  JICHCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#Par#H#OnbITHI o BBIPAIMBAHUIO KpHCTAJUIOB
ITIOBAPEHHOM COJIM WX caxapa.
H###Par#H##OnbITEl IO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS
ra3os, *KMJKOCTEN U TBEPABIX TEI.
#HH#HPar###Onpenenenue  JaBlIeHUs Bo3AyXa B OaloHe
LINpULA.
6.17
HHHPar###OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD

JaBJIeHMUs] BO3[yXxa OT ero oObéMa W HarpeBaHHsl WIH
OXJIQXKICHUSI.

###Par#H#Ipoepka THUMNOTE3bl JUHEHHONW 3aBUCUMOCTHU
JUTMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKOH TpyOKe OT
TEMIEPATYPHI.

H#H#Par###Habmonenne M3MEHEHUsT BHYTPEHHEH »Hepruu
TeJa B pe3yJibTaTe Terionepeaun 1 paboThl BHEITHUX CHJL.
###Par###ccnenoBanne  SBIGHUS — TEIUIOOOMEHa  TIpH



6.18

6.19

CMEILIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
H#HH#Par###0Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIY4EHHOTO BOJIOM MpHU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIUHAPOM.

#H##Par###OnpenencHue yAEIbHOU TEIUIOEMKOCTH
BEIIIECTBA.

###Par###ccnenoBanue mporecca UCIapeHus.
H##Par##OnpeneneHue OTHOCHUTEIILHOMN BIIAKHOCTH
BO3/TyXa.

#H#Par###O0npenenenue  yAeIbHOW TEIUIOTHI  ILJIABJICHUS
JIbJA.

duznueckre  SBICHUS B MPUPOJE:  IOBEPXHOCTHOE
HATsHKEHUE U KaWUIAPHBIE SBJICHHS B NPUPOJIE, KPUCTAILIIBI
B mnpupone, uznydeHue ConHia, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa.

TexHuueckue YCTpOMHCTBA:! KaIllnJUIAPBL, IIPUMEPBI
UCIIOJIb30BAaHUsl  KPUCTAJIOB, JKUIKOCTHBIM TEPMOMETD,
JaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPBI, TCUXPOMETpP, IapoBas TypOWHa, JIBUraTellb
BHYTPEHHETO CIrOpaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumopeiictBue  3apsbkeHHBIX  Ten.  3akoH — Kysona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJEWUCTBUS 3apsKEHHBIX TENT OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TE€JIaMH )
Onexrpuueckoe mnone. HampsykéHHOCTB IIEKTPUUECKOTO

7.3 nons. IlpuHiun cynepno3unmu 3JeKTpUYECKUX Mojied (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn  snexkTpuyeckux  3apsAfoB.  DJIEeMEHTapHbBIN

7.4 anektpuyeckuil 3apsan. Crpoenue atoma. [IpoBogHukn u
JUDIIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DNEeKTpUUECKN TOK. Ycnosus CYLIECTBOBAHMUS

' AIIEKTPUYECKOT0 TOKA. MICTOYHMKHN OCTOSIHHOTO TOKa

77 JleficTBHSI DIIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE,

' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTIX U ra3ax

78 Onektpuueckas nenb. Cwia  TokKa.  DIIEKTPHYECKOE

' HarnpspKeHNe

79 ConpoTuBieHHE IPOBOAHMKA. YIEIBHOE CONPOTHBIICHUE

BCIICCTBA



7.10

3akoH OMa 1J1 yyacTKa Lenu

HOCJ’ICI{OB&TGJ’IBHOC n napajajiCJIbHOC COCOIUHECHUC

7.11
MIPOBOTHUKOB
712 PaboTa u MOIIHOCTD 3JIEKTpUUECKOr0 ToKa. 3aKoH J[Koyist —
’ Jlenna
713 DNEKTpUYeCKHe IeMu © TOTPeOUTeNH DIEKTPUICCKON
’ sHepruu B ObITy. KopoTkoe 3aMbIkaHue
714 ITocTositHHBIE MarHuThl. B3anMoaelHCTBHE  IMOCTOSHHBIX
' MarHuTOB
715 MarnutHoe noijie. MarauTHoe Iojie 3eMJIM U €ro 3HA4YCHHE
’ JUIS JKM3HM Ha 3emiie
716 OneiT Opcrena. MarHuTHOE TOJIe DJICKTPUYECKOTO TOKA.
' [TpuMeHEeHHE MIEKTPOMArHUTOB B TEXHUKE
JleficTB€ MarHUTHOTO TIOJII HAa TIPOBOJHHK C TOKOM.
717 DNEKTPOABUTATENIb TOCTOSHHOTO TOKa. Vcmosib3oBaHUe
' AIIEKTPOJIBUTATENIe B TEXHUYECKHX YCTpOIlCTBaX M Ha
TPaHCIIOPTE
718 Omnpitel @apajes. SIBieHUEe 3JIEKTPOMArHUTHON WHAYKIIUU.
' I[Tpasuo Jlenua
OnekrporerHepatop. CrocoObl TOTyYEHHUS DIEKTPUICCKON
7.19 SHEPruu. DIIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEPTUU
[TpakTudeckue paboThI:
OnbITE TI0 HAOTIOJACHHUIO DJIEKTPU3ANMU TE WHIYKIIUEH WU
IIPH COTIPUKOCHOBCHHH.
UccnenoBanue  OEWCTBUS  DJIEKTPUYECKOrO  TMOJS  HA
MIPOBOIHHUKY H JTUDJICKTPUKH.
CbOopka u mpoBepka pabOTBl AIEKTPUYECKOW  LIEMU
MTOCTOSIHHOT'O TOKA.
W3mepeHue u peryinmpoBaHHUe CUIIBI TOKA.
790 W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYHIETO uepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA W HANPSIKEHHS Ha
pe3ucTope.

OnBITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTDH 3JIEKTPUUECKOTO
COIIPOTHUBIJICHUS! TPOBOJHHKA OT €ro JJIMHBI, IUIOLIAAN
MOTMIEPEYHOr 0 CEYeHUs U MaTepuaa.

[IpoBepka  mpaBWJa  CIOXKEHUS  HaNpsOKEHUH — 1pu
MOCJIEOBATEIbHOM  COCIMHEHUH  JABYX  PE3HCTOPOB.
[IpoBepka mnpaBuia JJsi CHUIBI TOKa MPHU MapalIEIbHOM




7.21

7.22

COECIMHEHUU PE3UCTOPOB. Omnpenenenue paboThI
ANEKTPUYECKOTO  TOKAa,  MAYIIETO  Yepe3  PEe3UCTOop.
Ornpenenenue MOIIIHOCTH 3IEKTPUUYECKOTO TOKa,
BbIIENsieMOll Ha pesuctope. MccnenoBaHue 3aBUCHUMOCTH
CWJIBI TOKa, MIYIIEr0 uepe3 JIAMIIOYKY, OT HaIpsDKEHUs Ha
Heil. Omnpenenenue KIIJI narpeBarens. HMcciegoBanue
MarHMUTHOTO  B3aUMOJICHCTBUSl  MOCTOSIHHBIX ~ MAarHUTOB.
N3yuenne MarHUTHOTO MOJISi TOCTOSIHHBIX MarHUTOB MPU UX
obbenuHeHun U pasaeneHuu. McciempoBanuwe AeCTBUA
ANEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpeiky. OIbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA
KaTYIIKU C TOKOM U MarHuTa OT CHJIbl TOKa W HaIlpaBJCHUs
TOKa B KaTymke. M3yyeHue AeicTBUS MarHUTHOTO TOJIs Ha
MPOBOAHUK ¢ TOKOM. KOHCTpyHpoBaHue U U3ydeHue padoThl
anektpoasuratens. Msmepenue KIIJ[ snextpoasurarenbHon
ycTaHOBKH.  ONBITBI 1O MCCIEJOBAaHUIO  SIBJICHUSA
AJIEKTPOMArHUTHOM WMHAYKIMH: HCCIEJOBAaHUE W3MEHEHUM
3HAYEHMsI ¥ HAMPABIICHUS UHIYKIIMOHHOTO TOKa

duznyeckue SBICHUS B MPUPOJIE: SJICKTPUUECKUE SIBICHUS B
atMocdepe, IMEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiH, Apeid MOIICOB, POJIb MArHUTHOTO MOJS IS
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

TexHuueckue YCTpOﬁCTBaZ QJICKTPOCKOII, aMIICpMCTP,
BOJIbTMETpP, PCoOCTaT, CUETUYHK BHCKTqueCKOﬁ OHEPIuu,

3JIEKTPOOCBETUTEIbHBIE pudopHI, HarpeBaTesbHbIe
AIIEKTPOIPUOOPHI (mpuMepsl), NIEKTPUYECKUE
NPEIOXPAaHUTEIHN,  DJIIEKTPOMArHUT,  AJIEKTPOJBHUTATEINh

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kox snemenra [TpoBepsieMbie IIEMEHTHI COJICPIKAHHS
pasziena
MEXAHUWYECKMUE SIBJIEHNW
8.1 Mexa}HquCKoe IBMKEeHHE. MarepuanbHas Touka. Cucrema
orcuéTa
8 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBHKCHHE
8.4 ###Par#t#HepaBHoMepHOE — MPSMOJIMHENHOE  JABM)KEHHUE.




CpenHsisi 1 MIHOBEHHAsi CKOPOCTb Te€jla IIPU HEPaBHOMEPHOM

JIBUKCHHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE NMPAMOJIUHENHOE ABUKEHHUE
8.6 ###Par###CroboaHoe nagenue. OnbiTel ["anumes

#H##Par###PaBHoMepHOE ABMKEHUE O OKPYXKHOCTH. [lepnon
8.7 u dacrora oOpamenus. JluHeliHas W yrioBas CKOPOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHUE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon HetoTona

8.10 Tpernii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHus: cuila TPEHHUsSl CKOJIbKEHUS, CHila

TPEHHUSI TIOKOS, IPYTHE BHJIBI TPCHUS
8.14 #H#Par###Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUS.
Yckopenue cBOOOIHOTO MaIeHUS

8.15 JBuwxenne 1uianer Bokpyr Comnma. IlepBas kocmudeckas

cKkopocTh. HeBecoMocCTh 1 meperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO
8.17 #i#Par###PaBHoBecre TBEPIOro Tella ¢ 3aKPETUIEHHONW OChIO

BpaiieHus. MoMmeHT cuiibl. LleHTp TskecTH

8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsce cuiib
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H#Par###PeakTUBHOE BMKEHNE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.9 Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U

paboThI

8.93 [lorennmanpHast ~ PHEpPrusi  Tena,  TMOAHATOTO  HaJ

MMOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHBI

8.95 ##HPar###Kunerndeckas sHeprus. TeopemMa 0 KHUHETHYECKON
SHEprun

8.26 #H##HPar###3akoH coXpaHEeHNUsS MEXaHUYECKOW dHEPTUH
[IpakTuyeckue paboOTHI:
Omnpenenenue cpenHeil CKOPOCTH CKOJBXEHUs Opycka WM

8.27 JBKEHUS 1IApUKA [0 HAKIIOHHOW mtockocTu. OnpeneneHue

YCKOpeHI/ISI TCJ1a HpI/I paBHoyCKOpeHHOM JOBMXCHHUU 110
HAKJIOHHOMW TLIOCKOCTH.




HccnenoBanue 3aBUCHMMOCTM IYTM OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka runoTes3pl: €Ciu IpU PABHOYCKOPEHHOM JBUKEHUU
0€3 HauYaJIbHOW CKOPOCTH MYTH OTHOCSTCSI KaK PsiJl HEYETHBIX
9Hcel, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU
OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT
CWJIBI HOpMaJIbHOTO naBieHus. OnpeneneHue kodpduimenrta
TPEHUsI CKOJbXEHUs. OlpeneieHue >XECTKOCTU MPYKUHBI.
Omnpenenenre pabOThl CHWIBI TPEHHS IPH PABHOMEPHOM
JBIDKCHHW  Tella 1O  TOPH30HTAJIBHOW  IOBEPXHOCTH.
Omnpenenenne paboOThI CUIIBI YIIPYTOCTH PU TOABEME TPy3a C
WCIIOJIH30BAHUEM HEMOIBMYKHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

8.29

du3nyeckre SABJICHHSA B nopupoac: MNPHUIIMBBI KU OTJIMBBI,
JABMOKCHHUEC  IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTHUBHOC
ABWIKCHUC KHUBBIX OPTaHU3MOB

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, JaTYUKH ITOJIOKCHMUA,
pacCTodHrA U YCKOPCHUS, PaKCThI

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU

9.1 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9.2 Matematuueckuid ¥ MPYXUHHBIA MasTHUKU. [IpeBpaiieHue
' SHEPTUU MPHU KoeOaTeIbHOM JIBHKEHUU
9.3 3aryxatomue  KoneOanus.  BbIHYXIEHHbIE — KOJIeOaHUS.
) Pe3onanc
Mexanndeckue BoOJHBEL CBOICTBA MEXaHUYECKHX BOJIH.
9.4 [IpononpHbie W TOTMEpeYHBbIE BOJHBL JlJIMHA BOJHBI U
' CKOpOCTh €€ pacrnpocTpaHeHHs. MexaHWYecKrue BOJHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI
95 3Byk. ['poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk u yiabTpa3ByK
[IpakTuueckue padbOTHI:
Omnpenenenne YaCTOThI u rnepuoaa KOoJICOaHMI
MaTeMaTUYeCKOro MasTHHUKA.
Omnpenenenre 4acToThl U Mepuojaa KojeOaHUM MPYKUHHOTO
9.7 MasTHHKA

UccnenoBanue 3aBUCUMOCTH nepuojaa KoseOaHuit
MOABEUIEHHOTO K HUTH I'py3a OT JJIMHBI HUTU. VccrenoBanue
3aBUCHMOCTH TIEepHOa KoJieOaHUi PYKMHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIepHo1a KoJieOaHu!




9.8

9.9

Ipy3a, NOJBEIIEHHOIO K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
Ousnyeckue SBICHUS B MPUPOAE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH,  3E€MJICTPSICEHHE,  CEMCMUYECKHUE  BOJIHBI,
LIYHaMH, X0

TexHuuyeckue  yCTpOMCTBa:  3XOJOT,  HUCIOJIb30BaHUE
yIbTpa3ByKa B ObITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 OJNEeKTpOMarHUTHOE IMojie.  DJIEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CKopocTh — cBera.
' BosHoBBIE CBO#CTBA CBETa
[IpakTryeckue paboOTHI:
10.4 W3yuenne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO
MOOMIBHOTO TeleoHa
®dusnyeckue sABIECHUS B IMpHUpOJE: OMOIOrMUYECKOe JecTBHE
10.5 BUJIUMOTO,  YIbTPaUOIETOBOTO M  PEHTI€HOBCKOIO
W3IIy4eHU I
10.6 Texnuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast mozens cBera. MicTouHMKYM cBETa
11.2 IIpsimonuHETHOE pacpoCcTpaHEHHUE CBETa
113 Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKeHUS
' cBeTa
114 [Ipenomnienne cBera. 3akoH mpenomieHus ceera. llomHoe
' BHYTPCHHEE OTPAKCHUE CBETA
115 JIunza. Xop sydel B JINH3E
116 OnTnueckast cucrema ¢oroanmapara, MHUKpPOCKONa H
' Teneckona
117 I'maz xak onruyeckas cucreMa. bimszopykocte U
' JAbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crektp. OmnbiTel HbloToHA.
' CroxeHune crieKTpalibHBIX 1IBETOB. Jlucniepcus cBeta
[IpakTuueckue padbOTHI:
11.9 #H##Par###lccnenoBanue 3aBUCUMOCTH  yIJla  OTPaKEHUS

CBETOBOI'O JIy4a OT YyIJIa aJcHHUS.
#H#HPar###113ydeHre XxapakTepUCTUK M300paKeHUs IpeMeTa



B IUIOCKOM 3€pKaJe.

###Par#t#IccnenoBanue 3aBUCUMOCTH yIJla IPEOMIICHUS
CBETOBOI'O Jy4ya OT yIja MaJeHus Ha TPaHULE «BO3AyX —
CTEKJION.

#i##Par### lonyuenue M300pakeHUI c TTOMOIIIIO
coOuparomiei JIMH3bI.

#H##Par###Onpeneneaue  (QOKyCHOrO  PAacCTOSHHUS |
OINITUYECKOH CHIIBI COOMPAIOIIEH JTMH3BI.

HH#H#Par###OMnbITH 10 pa3iI0kKEHUIO OEJIOr0 CBETA B CIIEKTP.
###Par###OnbITH IO BOCIPUATHUIO I[BETA MIPEAMETOB IIPU UX
HaOJIIOCHNH Yepe3 LIBETOBBIC (PUITBTPHI

dusndeckue SABJICHUA B npupoac: 3aTMECHUA ComnHna n .HYHBI,

11.10 [IBETa TeJ, ONTHUYECKHE sBJICHHUsS B aTMocdepe (1BeT Heda,
pedpakus, pagyra, MUPax)
11.11 TexHuyeckue ycTpoiicTBa: OYKM, MEpPUCKON, (oToammnapar,
' OIITHYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHU S
121 OmnwiTel Pe3epdopna v mianeTapras Mojenb aroma. Moienb
' aroma bopa
12.2 Hcnyckanne © moOrVOmIeHHEe CcBeTa aTroMoM. KBaHTHL
' JIuHenyaTsie CIIEKTPhI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMmMa-u3IydeHHs
124 Ctpoenue atoMHOro siapa. HykioHHas Mozeinb aTOMHOTO
' sapa. 30Tomsl
125 PamnoaktuBHBIe mpeBpameHus. [lepwon  momypacnana
' ATOMHBIX sIJIEP
126 SAnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsSAOBOTO U
12 ' MacCOBOTO YHCE
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU
128 Peakuum cuHTE3a W geneHus sjgep. VICTOYHWKH DSHEpruu
' ComHua ¥ 3BE371
12.9 Snepnas sHepreruka. /[ericTBue paguOaKTUBHBIX HU3y4YECHHUI
' Ha JKMBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
HaGmronenne  CIUIOMIHBIX M JTHUHEHYaTBIX  CIIEKTPOB
12.10 W3ITy4eHUsl.
HccnenoBanue TpeKOB: HU3MEPEHHE HHEPTHH YaCTHUIIHIIIO
TOpMO3HOMY TTyTH (110 (hoTOorpadusim).
N3mepenue paaunoakTHBHOTO (hoHA
12.11 ®dusnyeckue  ABJIEHUS B IPUPOJAE:  E€CTECTBEHHBIN



panMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaIHOAaKTUBHOE
H3JIy4eHUE IIPUPOHBIX MHUHEPAJIOB, JICHCTBHE
PaaMOAKTUBHBIX U3JIy4YE€HUN HA OPraHU3M 4Ye€JI0BEKa

12.12

TexHuueckue ycTpoWcTBa: CHEKTPOCKON, WHIMBHIYalbHBbIH
J03UMETp, KaMepa Bunbscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kox
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOI0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

[lonumanne  ponu  (U3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U U
MO03HABAEMOCTH SIBJICHUH TPUPOBI, O POJIM IKCIIEPUMEHTa B (HU3UKE, O
crucreMooOpasyromieil poinu (GU3NKM B Pa3BUTHU E€CTECTBCHHBIX HayK,
TEXHUKU U TEXHOJIOTHH, 00 IBOJIIOLNNU (HU3NUCCKUX 3HAHHI U UX POJU B
IIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHpa, O BKJIAJIE POCCHHUCKHX
U 3apyOCKHBIX YUEHBIX-(H3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MHUPA, Pa3BUTHE TEXHUKU M TEXHOJIOTHIA

3HaHUA O BUJIaX MaTepuu (BEIIECTBO U I0JIE), O IBMXKEHUHU KaK Criocobe
CYLIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJIEKYJISPHONW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3MUECKOM CYITHOCTHU SBICHUIN MPUPOJIbI (MEXaHHUUECKHUX,
TEIUIOBBIX, SJEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHUE pa3inyaTh
SIBJIGHUSI IO ONMCAHUIO UX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOE€  (U3UYECKOoe  SBJIEHUE;  YMEHHE
pacrno3HaBaTh MpPOSBIEHUE M3YYEHHBIX (PU3MUECKUX SBICHUA B
OKpY’KaroIlleM MUPE, BBIIETSS UX CYIIECTBEHHBIE CBOIMCTBA (MTPU3HAKHU)

Biianenne ocHoBaMu NOHATUHHOTO anmapara ¥ CHMBOJIMYECKOIO A3bIKa
(U3MKM U HCIIOJIb30BAHME MX JUISl pelleHus y4eOHBIX 3a/ay; yMEHHE
XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBIECHUS U IPOLECCHI,
UCHOJIb3YS QyH/IaMEHTAJIbHbIE U SMIIMPUUECKHUE 3aKOHBI

YMeHue OomMChIBaTh W3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBICHUS,
UCTIONB3Ys GU3UUYECKUE BETUIMHBI

Bnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C  Y4ETOM
coOnrofieHusT TpaBuil 0e30MacHOro TpyAa: HaOmoaeHHe (U3HUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIHHO COOUpaTh IKCIEPUMEHTANBHYIO YCTAHOBKY U3
JAHHOTO Habopa 000PYIOBAaHUS IO UHCTPYKIIMH, OTIUCHIBATH XOJI OIBITA
Y 3aITUCBIBATH €T0 Pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSMBIX U KOCBCHHBIX M3MEPECHUN (U3NYECKHUX BEIIMYUH:
YMEHHE IUTAHHPOBATh  M3MEPEHUS, CaMOCTOSITEIBHO  COOHMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY 110 MHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEeJIMYMHBI W aHAIM3UPOBATH IMOJIYYEHHBIE pE3yJIbTaThl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;



IIPOBEJICHUE  HECIIOKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIEI0BaHUM;
CaMOCTOSITENILHO ~ COOMpaTh  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY H
IIPOBOAUTH MCCIIEOBAHUE 110 MHCTPYKLIMHU, NPEACTABIAThH M1OJIyYE€HHBIE
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJAE Ta0aul M rpaduKoB,
YUUTBIBaTh  MOTPELIHOCTH, JeJaTh BBIBOABI IO  pe3yibTaTaM
HCCIIEI0BaHMS

ITonumanue XapaKTePHBIX CBOMCTB bu3nyecKkux Mozelen
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPAOE TEIO, MOJEIU CTPOSHUS
ra3oB, JKUAKOCTeH U TBEPABIX TeJ, IUIAHETapHas MoJielb aroMa,
HYKJIOHHAsi MOJeJIb aTOMHOTO fA]pa) U yMEHHE NPUMEHATb WX IS
00BsACHEHHS (PU3UYECKUX MPOIECCOB

YMmeHnne o0bSICHATh (PU3NUECKUE POLIECCH M CBOMCTBA Tell, B TOM YHCIIE
U B KOHTEKCTE CUTYallUd INPAKTHUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATH I[PUYUHHO-CIICICTBEHHBIE CBA3U MU CTPOUTH
00BsSICHEHUE C OMOPOI Ha M3yuyeHHbIE CBOMCTBAa (PU3MUECKUX SIBICHUH,
¢bu3nyeckre 3aKOHbl, 3aKOHOMEPHOCTH U MOJIEIIN

10

YMmenne pemaTth pacuy€THbie 3amaun (Ha 0Oa3ze 2 — 3 ypaBHEHHH),
WCIIOJIB3YS 3aKOHBI U ()OPMYJIBI, CBSA3BIBAONINE (PU3NICCKUEC BEITNIHMHEI,
B YAaCTHOCTH, 3alMChIBaTh KpaTKOe YCJIOBHE 3aJayd, BBISIBIATH
HE/IOCTalolIe JaHHbIe, BHIOMpPATh 3aKOHBI U (POpMyIibl, HEOOXOIUMBIE
i e€ pelIeHMs, HCIOJIb30BaTh CIPAaBOYHBIE [aHHbIE, IPOBOJIUTH
pacu€rbl M OLICHHWBaThb PEAJIUCTHUYHOCTh IIOJIYYEHHOI'O 3HAYEHUS
(u3MYecKOil BETUYMHBI; YMEHUE ONPENEISITh Pa3MEPHOCTh (PU3NUYECKOM
BECINYNHEI, nonyquHoﬁ IIpH pCUICHUH 3aJ]la4r

YMeHue  XapakTepu3oBaTb  IPUHLUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOICTB, B TOM HYHUCJIE€ OBITOBBIX NPHUOOPOB, M TNPOMBIIUIEHHBIX
TEXHOJIOTUYECKHUX IPOLIECCOB IO MX OMHUCAHUIO, UCIIONB3Yys 3HAHUS O
CBOMCTBaX (DM3MYECKUX SIBICHUH M HEoOXonuMble (pusmueckue
3aKOHOMEPHOCTH

YMeHue UCHONb30BaTh 3HaHUS O  (PU3WYECKUX  SIBICHUSAX B
MOBCETHEBHOM KU3HU NIl 0OecriedeHusi 0e30MacHOCTH P 0OpaleHun
¢ OBITOBBIMU TIPUOOPAMU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHUS
310pOBbSl M COONIOAICHHWS HOPM DKOJIOTMYECKOTO IMOBEACHUS B
OKpYyJ)Kalomel cpeae; TMOHWMaHWEe HEOOXOIMMOCTH TMPUMECHEHHS
JIOCTHKEHUH busuKu " TEXHOJIOTHI IS panroHaAIBEHOTO
MIPUPOIOTIONE30BAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHUs U MPEACTaBICHUS HHPOPMAIUH
(DUBUYECKOTO COJAEpXKaHWUSA C HCIOJIh30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OIEHHMBATh JOCTOBEPHOCTH
MOydeHHOW WHGOpPMAIMd Ha OCHOBE WMEIONIUXCSA 3HAHUH |
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHHUE MCITOJIb30BaTh MPH BHIITOJIHEHUN



y4eOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEparypy (U3NYECKOro
COJZIepKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTd MHTepHerT;
BJaJieHHe O0a30BbIMM HaBBIKAMU TpeoOpazoBaHusl WHGOpMALMU U3
OJTHOH 3HAKOBOW CHCTEMBI B JPYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCBMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(MOpMaLUU U3
HECKOJIBKUX NUCTOYHHKOB



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
019 1O PU3UKE

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
o1

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexanndeckoe JABHKCHUC. MaTepI/IaJIBHaH TOYKa. Cucrema OoTCuéra.
. OTHOCHUTENIHLHOCTD JBHXXCHUA

PaBHOMepHOe W HepaBHOMepHOe IBikeHHe. CpenHss ckopocts. Dopmysa s
1.2 Berumcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOE MpsMOJUHEIHOE JBHYKEHHE. 3aBUCHMOCTb KOOpPAMHATBHI Teia OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:

13 x(f)=x,+vft
I'padyku  3aBUCUMOCTH OT BPEMEHH Ui TPOEKIUH CKOPOCTH, MPOCKIHH

nepeMeuICHusd, IMyTH, KOOPAWHATLI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBI TCjla OT BPEMCHHU B CJIyda€ pPaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JBHKXCHUA:

[ 3] By N

Sx(f} = 1"0: * f_l'.?: *

q)OpMy.TIBI IJIL MIPOCKIUU TMCPEMCHICHUA, IIPOCKIUU CKOPOCTH W TPOCKIHUUN
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABWKCHUU!

2
14 '51'(?‘):{)01' '?‘-l-f'.‘l. '%"
U.\'(f) =Upy T4, L,

a.(f)=cast,

3 9

e 2_ 4
Uiy Uiy ==24,5,

I'padukn 3aBUCUMOCTH OT BpeMEHH JUIsl MPOEKIMH YCKOPEHHS, MPOEKIHU
CKOPOCTH, TIPOEKIMH IEepeMENICHUs, KOOpPAMHATBI IIPH PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBM)KEHUH

CBobogHoe maneHue. PopMyiibl, ONUCHIBAIOIIME CBOOOJAHOE MaJCHHUE Teia IO
15 BEPTUKAIM (IBUKEHHE Tela BHU3 WJIM BBEPX OTHOCUTENILHO MOBEPXHOCTH 3E€MIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHU IS MPOEKIIUHN YCKOPEHHUSI, POEKIIUU CKOPOCTH

1 KOOPAWHATEI ITPpU CBO6OJIHOM MMaaACHUM TEJIa IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HarmpaBiieHrne CKOpoCTH.
1.6 ®opmysia IS BBIYMCIEHUS CKOPOCTH Yepe3 pPaauyC OKPYKHOCTH M TEPUOL
oOparieHus:




2R

U:T

LentpocTpemMutenbHoe  yckopeHue. HampaBineHue  LHEHTPOCTPEMUTEIHLHOTO
yckopenus. @opmyna [ BBIYUCICHUS YCKOPEHUSI:

2
_uw
=R
dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
v = !
T

Macca. IInotaocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
17 P=7%

1.8  Cuna — BektopHas gusuueckas BennunHa. Cl0KeHHUEe CUIT

19  SBnenue unepuuu. [lepsorit 3axon HeroToHa

Bropoii 3akon HerotoHa:

—

F=m-4a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIBI, IEHCTBYIOIIEH Ha
TEIO0
B3anmopeicteue Ten. Tperuit 3akoH Herorona:
1.11 F. p I _P-I—Q

TpCHI/Ie IMOKOSA U TPCHHUEC CKOJIbKCHHA. d)opMyﬂa JAJIs1 BBIYMCIICHHUA MOJYJIsI CHJIIbL
TPCHUA CKOJILXKXCHUA!

112 Fp=p-N

Hedpopmaruss Tena. VYopyrue u  Heynpyrue nedopmanuu. 3akoH —YOpyrom
nedopmaruu (3akoH ['yka):

113 F=k-Al




Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
F-G. my -i}f:
R
114 Cuna Tsoxect. YckopeHue cBOGOIHOTO MaICHHMS.
dopmyra 1S BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBumxenue ranet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTthb

U MIEPETPY3KU
Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYnHa.

1.15 =mo
HNmnynbe cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:

116  p=myU +im,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fscosc
MeXaHI/I‘-ICCKaﬂ MOIITHOCTb:
1.17
n=4
t

Kunernueckas u noreHuanpHas sHeprus. @opmyiia 11 BBIYUCICHUS
KMHETUYECKOM SHEPrUu:
HE)E
Be= T
118 Teopema o knHeTHUECKOU YHEprun. Popmyrna s BBIYMCICHHUS TOTCHIMAIIBHON

3HepFI/II/I TCJ1a, IOAHATOI'O
Hag 3eMIIEit:

E,= mgh

Mexann4geckas OHEPTIUA:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEeXaHUUYECKOH HEepIruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPHU HAJTMYUU CUIIBI TPEHHUSL.

1.20 IIpocTble MEXaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.



Peruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxHbIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThix MeXaHH3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia 1 BBIYKMCIICHUS IABJICHHS TBEPIOIO Tena:
F
pP= 5
Jasnenue raza. ATMocepHoOe JaBlIeHHE.
FI/II[pOCTaTI/ILIeCKOC JAaBJICHUC BHYTPU KUIKOCTH.
q)OpMy.Ha JJId BBIYMCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuii npecc

3akon Apxumena. @Dopmyna Ui ONpeAeNieHUs  BBITAJKUBAIOIIEH  CHIIBL,
JeCcTBYIOIIEH Ha TeO, MOrPYKEHHOE B KUJIKOCTH UITU Ta3:

F_j‘m. =pgv

YcaoBue miaBanus teia. [lnaBanue CYAO0B 1 BO3QYXOILIaBAHUC

1.24

1.25

Mexannyeckue konebaHusi. AMIUTUTY/Ia, IEPUO] M YyacToTa Kosiebanuii. dopmyna,
CBSI3bIBAIOIIAS YACTOTY U MEPUOJT KoneOaHuil:

MareMatnueckuii W NpPYKMHHBIM MasTHUKHU. lIpeBpaiienue sHeprum 1npu
Kosie0aTeabHOM JIBUKEHUU

1.26

3aryxatomue kojnebanus. Beinykaennsie konedanus. Pezonanc

1.27

1.28

Mexanuueckue BOJNHBL. [IpojosibHBIE W TOTEpeuHbIe BOJHBI. JIIMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

3Byk. ['poMKOCTB M BbICOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI HAa IPAHULE ABYX
cpea. UHdpa3Byk U ynbTpa3Byk

1.29

IIpaxmuueckue pabomol
N3mepenne cpeaHel IUIOTHOCTH BEIECTBA; ApXMMEIOBOM CHIIBI; KECTKOCTH



NPYXUHBL, KO3(D(UIIMEHTAa TPEHUS CKOJNBXKEHHS; paObOThl CHIIBI TPEHUS, CHIIBI
YIIPYrOCTH; CpPeAHEH CKOPOCTH JBMKEHHS Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUsi OpycKa Ipu JBWKEHUH 10 HAKIOHHOM IMJIOCKOCTH; YaCTOTHI U MEPHOAA
KoJeOaHMH MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M Mepuoia KojeOaHui
NPYKUHHOTO MasiTHUKa; MOMEHTA CHJIBI, JCHCTBYIOIETO HA pblYar; paboThl CHIIBI
YIIPYroCTH IpU NOABEME Ipy3a C IMOMOIIBIO HEMOIBIKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH TPH MOIbEME IPy3a C MOMOIIBIO ITOIBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHUJIBI OT 00bEMa MOrpY:KEHHOW YacTh
TeJla U OT TUIOTHOCTHU JKUJIKOCTH;, HE3aBUCUMOCTHU BBITAJIKUBAIOIICH CHIIBI OT MacChl
TEJla; CHJIbI TPEHHUS! CKOJBXEHHUS OT CHJIbI HOPMAJIBHOTO JABJICHHS M OT poja
MOBEPXHOCTU; CHJIBl YIPYrOCTH, BO3HUKAIOUICH B TMPYXKHHE, OT CTEHCHU
neopManuy MPYKUHBL, YCKOPEHHUs Opycka OT yIjla HakJIOHA HaIlpaBISIONICH;
nepuoaa (4acTtoTbl) KojeOaHWH HUTSHOTO MasTHHKA OT JUIMHBI HHUTH; INEpuoja
KoJIeOaHWi TPYKHHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH IPYXUHBI;
UCCIIeJOBaHNE HE3aBUCHMOCTH Neproa KoJieOaHUH HUTSHOTO MasTHUKA OT MacChl
rpysa. [IpoBepka yciioBus paBHOBECHs pbluara

DQusuueckue A61enUs 8 npupooe: TPUMEPHI IBIKEHHS C Pa3INYHBIMU CKOPOCTSIMHU B
KMBOM W HEKXUBOW INpPHUPOAE, NCHCTBHE CHJIBI TPEHUS B TNPHUPOJEC U TEXHHKE,
IPUIMBBL M OTJIMBBI, JBUXKEHHE IulaHeT COJIHEYHOHM CHCTEMBl, PEAKTUBHOE

1.30 JBMDKEHHUE JKUBBIX OPraHU3MOB, pblyaru B TeJ€ 4elloBeKa, BIMSHHUE aTMOC(PEpHOro
JaBJICHHUs] HA KUBOW OpraHu3M, IUIaBaHUE PbIO, BOCIPUSATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmea: CIUAOMETp, HATYUKU [OJIOKEHHs, PACCTOSIHUS U
YCKOPEHUs, JWHAMOMETp, TNOAMMIHUKY, pPAKeTbl, pblYyar, IMOJBWXHBIA H

131 HETOJBI)KHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTb, IPOCTBIE MEXaHU3Mbl B OBITY,

' cooOmIarmmecss CoCyabl, YCTPOHCTBO BOAONPOBOJA, T'MJPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPUIHEBOM HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIbTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH CTPOCHHUS BEIIECTBA.

21 Mopenn TBEPHOTO, IKUAKOTO U  Ta3000pa3HOTO COCTOSHUI  BEIIeCTBa.
Kpucrannuueckue u amopdHbie Tena

29 JIBrokeHue JacThIl BemecTBa. CBA3b CKOPOCTH JABFIKEHHS YaCTHI] C TEMIIEPATYPO.

' BpoyHoBcKoe jBUKeHuE, TUPPy3Hs

2.3 CmauuBaHHe U KaIWUISPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss osHeprusi. Pabota W Temuomepenadya Kak CIIOCOOBI WM3MEHEHHS

' BHYTPEHHEH SHEPTUH

2.7 Bwuasl Teronepenavyn: TEMIONPOBOAHOCTD, KOHBEKIIHS, H3TyUdeHHUE




Harpesanue n oxnaxnenue ten. KoamyecTBo TEIUIOTHI. Y AenbHas TEMIOEMKOCTD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHsI DHEPrdM B TEIUIOBBIX IIpolleccax. YPaBHEHHE TEIIOBOTO
29 Oananca:
O +0, +..=0
Hcnapenne u koHaeHcanus. V3MeHeHHMe BHYTPEHHEHW OJHEPrud B IIpoliecce
2.10 wucnapeHuss ®W  KoOHJeHcauuu. KwumneHue IKUIKOCTH. YelbHas  TEIoTa
napoo6OpazoBanus: L = Q/m
2.11  BrnaxHOCTh BO3yXa
[TnaBnenue u kpucTamm3anus. FMizMeHeHne BHYTPEHHEH SHEPTUHU TIPH IIJIABICHUN U
KpUCTAJUTM3alUU. Y IeIbHAas TETUI0Ta TIaBICHUS:
2.12 Q
M m
513 BHyTpeHHss sHEprusi cropaHusi TOIUIMBA. Y AeNbHAs TEIJIOTa CrOpPaHUs TOILIUBA: (
' =Q/m
2.14  Tlpunrmns! paboTsl TerioBbiX nurateneii. KIT/[ terioBoro aBurartess
Ipakmuueckue pabomol
W3mepenue yaenpHON TEIUIOEMKOCTH METANIMYECKOro UWIMHAPA; KOJUYEeCTBa
TEIUIOTHI, MIOJIyY€HHOTO BOJIOW KOMHATHOH TeMriepaTypsl (PMKCHPOBAHHON MacChl, B
515 KOTOPYIO OITYIICH HArpeThli MUJIUH/IP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HATPEThIM
' UUJTUHIAPOM, TIOCTE€ OIyCKaHWsi €ro B BOAY KOMHATHOM TeMIepaTyphl;
OTHOCUTENIFHON BIAXHOCTU BO3AYyXa; YJEIbHON TEIUIOTHI TUIABJIICHUS JIbJIA.
HccnemoBanne n3MEHEHUS TEMIICPATYPBI BOJIBI PU PA3TMYHBIX YCIOBUSX; SIBJICHUS
TeII000MeHa MPH CMEIIMBAaHUH XOJIOJHOM U ropsiueil BOAbBI; poIlecca UCTIapeHUs
Qusuueckue s61eHUs 8 Npupode. TOBEPXHOCTHOE HATSHKEHHE W KaWUIAPHBIE
2.16  sBmeHUS B TPUPOJIE, KPHUCTALIBI B mpupoxae, usnydeHue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHHe POCHI, TyMaHa, HHEs, CHETa
Texuuueckue ycmpoticmea: KaNWIISPbl, TPUMEPHI HCIOIH30BAaHUS KPHUCTAIIOB,
917 KHUJIKOCTHBIA TEPMOMETp, JATYMK TEMIIEPATyphl, TEPMOC, CHUCTEMa OTOIUICHHUS
' JIOMOB, THTPOMETpPHI, TICHXPOMETp, TapoBas TypOWHA, IBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE SABJIEHM A
3.1 Dnekrpuzamnus Tei. [IBa BUIA AIEKTPUUYSCKUX 3aps/IOB
3.2 BzaumopeiicTBUe 3apsKeHHBIX Tel. 3akoH KynoHa
3.3 | 3akoH COXpaHEHUs IEKTPUICCKOTO 3apsa
34 DnexTpuueckoe moje. Hampsk€HHOCTH — dIeKTpuueckoro mons. [IpuHnumn

CYIEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenun onextpuueckux 3apsiioB. /JlelicTBHE AJIEKTpPUYECKOrO IOJI  HA

35 aNIeKTpHUecKue 3apsabl. [IpOBOIHUKY U TUIIEKTPUKU
[ToctosaHHbIN 251eKTpuyeckui TOK. [lelcTBus snexktpuyeckoro toka. Cuiia Toka.
3.6 Hampsbkenue.
I =qg/t,U=Alq
37 DIEeKTPUUECKOE COPOTUBIICHHE. Y IETbHOE AIEKTPUYECKOE COMPOTUBIICHHUE!
' R=pl/S
3.8 3akon Oma juis yuacTka anekrpudeckoii nenu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE POBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [lapamnensHoe coeanHEHNE IPOBOJHUKOB PaBHOT'O CONPOTUBIICHUS:
U=U;I=I+I;R=2.
) - 2
CMeliaHHbIE COEIMHEHUS! IPOBOIHUKOB
3.10  Pa6ora u momrHOCTE AMekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 0-1 7 Rt
312 OnbiT Opcrena. MarHutHoe moje MPsIMOrO IMPOBOAHMKA € TOKOM. JIuHuM
' MarHUTHON HHTYKIIUU
3.13  MarauTHOe ToJIe TOCTOSIHHOTO MarHuTa. B3anMoaelicTBie MOCTOSTHHBIX MAarHUTOB
3.14  ]JleiicTBHE MarHUTHOTO M0JI HA TPOBO/IHUK C TOKOM
3.15  Omprrer @apagest. SBneHue dIeKTpOMarHuTHON HHAYKIUU. [IpaBuiio Jlenma
IIpaxmuueckue pabomol
W3mepenue JIEKTPUUECKOTO COIIPOTHUBIICHUS pes3ucropa; MOIITHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanre 3aBHCHMOCTH  CHJIBI  TOKa, BO3HHKAIOIIETO B  IPOBOIHHKE
316 (pe3ucTophl, JTaMIoyka), OT HAINpPsDKEHUS Ha KOHIAX IMPOBOJHUKA; 3aBUCHMOCTH
COIIPOTHBIICHUSI OT JJIMHBI TPOBOJHWKA, IUIOMIATN €r0 IONEPEeYHOTO CEUYEHUS U
YJEJIBHOTO CONPOTUBIICHUS.
IIpoBepka mpaBuia Ui SJIEKTPHUUECKOTO HANPSIKEHUS MpPU TOCIEI0BaTEIIEHOM
COEMHEHUHM TPOBOJHMKOB; TMpaBWJa Ui CHJIBI DJIEKTPUYECKOTO TOKa TMpHU
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Quzuyeckue A6leHUs 6 npupooe: DIEKTPUUECKHE SBIEHUS B arMmocdepe,
3.17  2IeKTpUYECTBO XKUBBIX OPraHU3MOB, MarHUTHOE Mosie 3eMiH, Apeiid MOIIoCcoB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, MOJIIPHOE CUSHUE
3.18 Texunuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIEpPMETpP, BOJBTMETP, peocTarT,

CYETUMK  DIJIEKTPUYECKOU SHEPIUH, AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,




HarpeBaTelbHbIe IEKTPONPUOOPH! (IPUMEPHI), IMEKTPUUECKUE MPEIOXPAHUTEIH,
9JIEKTPOMArHUT, 3JIEKTPOJABUIATENb IOCTOSHHOIO TOKA, T'€HEPaTop IIOCTOSHHOIO

TOKa
3.19  DnexrpomarHuTHbIE BOJHBIL. [lIkana 31eKTpOMarHUTHBIX BOJH
3.20  Jlyuemas mojnenb cBera. [IpsiMmonuHEHOE pacipoCTpaHEHHE CBETa
3.21  3akon orpakeHus cpera. [Imockoe 3epkano
3.22  IlpenomneHue cBera. 3aKOH IMPEIOMIICHHUS CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xon nydeit B auH3e. DOKyCHOE paccTosiHUE JUH3bL. OnTHyeckas cuiia
' aumsel: D = 1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onrudeckue mpudopbl
IIpaxmuueckue pabomul
###Par##I3mepeHne ONTHYECKONM CHJIBI cOOMparomiell JHH3BL, (OKYCHOTO
paccTosiHUsL coOMparomeil JTUH3BI (IT0 CBOWCTBY PAaBEHCTBA Pa3MEpPOB MpPEIMETa U
n300pakeHus, KOTJa TPEAMET pacIojioKeH B JBOMHOM (OKyce), ToKazaTess
3.26  mperomIIeHHs CTEKIIA.
#H##Par###lccnenoBanne CBOMCTBA M300paXEHUsA, IOJYYCHHOTO C TOMOIIBIO
coOuparolield TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOXKEHHBIX JIHH3;
3aBUCHMOCTH yIja MpPeIOMJICHUS CBETOBOTO Jy4a OT YIJia MaJeHUs Ha TPaHHIIe
«BO3JIyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3armenus ConHua u JlyHel, uBera Tedn,
' OINITUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28  Texnuueckue ycmpoiicmea: 04KH, NEPUCKOI, (OTOANIAPAT, ONTHUECKUE CBETOBOBI
4 KBAHTOBBGIE ABJIEHUA
41 PanunoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydenus. Peaknuu anbda-u Oeta-
' pacraza
4.2  OmnsiThl Pesepdopaa no paccesnuto ansga-uactuul. [lnanerapuas moaens atoma
4.3 = CocrtaB aTOMHOTO siipa. M30TOIEI
4.4  Tlepuon momypacnaja aTOMHBIX si7iep
45  SlnepHble peakiuu. 3aKOHBI COXPaHEHMsI 3apsI0BOTO U MAaCCOBOIO YHCET
Qusuueckue AeleHUss 6 npupode.  €CTECTBEHHBIH  PaJUOAKTUBHBIA  (OH,
4.6  KOCMHMYECKHE JIy4Hd, paJlMOaKTUBHOE W3IydeHUE NMPUPOJHBIX MUHEPAJIOB, JIeiicTBHE
PalMOAKTHBHBIX M3TyUYE€HUI Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAWBUAYAJIBHBIA IO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAd SHECPIreTUKa



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






