Yri1y0/1eHHBIH YPOBEHb

Pu3uKa U eCTeCTBEHHO-HAYYHbIH METO/ O3HAHUSA NPHUPOABI

Ousnka — ¢QyHIamMeHTanbHas Hayka O mpupoje. HaydHblii MeTon mMO3HAHUS MHpa.
B3auMocBsi3p Mexay (QU3MKOM M APYrMMH €CTECTBEHHBIMH HayKaMu. MeToabl Hay4yHOIo
uccnenoBanus (uzndeckux sBieHuid. llorpemHocté u3MepeHHM (U3NYECKUX BEITHYUH.
MonenupoBaHue SBICHUM U MPOLECCOB NMPUPOABI. 3aKOHOMEPHOCTb M CIIY4alHOCTb. |'paHMIIbI
NPUMEHUMOCTH (U3UYECKOro 3akoHa. Dusnyeckre TeOpuu W MPHHLMUI COOTBETCTBUS. Poib u
MecTo (U3MKU B (OPMUPOBAHMM COBPEMEHHOM HAy4yHOM KAapTHHBI MHpa, B NPAKTUYECKOH
JIEATEIIbHOCTH JI0JIe. Duzuxa u Kyaismypa.

Mexanuka

[Ipeamer u 3amaum  KiaccMYeCKOM MexaHUWKM. KuHemaTuyeckne XapaKTepUCTUKHU
MEXaHUYECKOr0 JABMKEHHS. Mojenu Ten M JBWXKEHUW. PaBHOYCKOpEHHOE NPSMOJIMHEUHOE
JIBUKEHHE, CBOOOJHOE TNaJeHHEe. IBHKEHHE Tella, OpPOIICHHOTO IMOJA YIJIOM K TOpPU3OHTY.
JIBuKeHHE TOUKH 10 OKPYKHOCTH. IlocmynamenvHoe u epawjamenbHoe O8UddCEHUEe MEepooco
meina.

B3aumoneiicteue tein. [lpuHiun cynepnosuunu cwi. MHepuuanbHas cHUCTEMa OTCUETA.
3akoHbl MexaHuku HeroToHa. 3akoHbl Bcemupnoro tsarorenus, ['yka, cyxoro tpenus. /Isuxxenue
HEOECHBIX TeT W MX HCKYCCTBEHHBIX CIIYTHHKOB. f6i1eHus, HaOnooaemvle 8 HeuHepyuaibHbix
cucmemax omcuema.

Wmnynee cuiibl. 3aKOH W3MEHEHHS U COXpaHEHUs uMIlysibca. Paborta cuibl. 3aKoH
WU3MEHEHUS U COXPAHEHUSI SHEPTUH.

PaBHOBeCHE MaTepuaIbHONM TOYKH U TBEPJOTO Tena. Y CIIOBUS PAaBHOBECHS TBEPAOIO Tela
B MHEPIHUAIbHOW cucteMe orcuera. MoMeHT cuibl. PaBHOBecue XKHAKOCTH U ras3a. [[BukeHue
KUAKOCTEN U Ta30B. 3aKOH COXpAHEHUsl IHEP2UU 8 OUHAMUKE HCUOKOCMU U 2a3d.

Mexanuueckue Kone0aHus M BOJHBL. AMIUIMTYHAA, EPUOA, YacToTa, ¢a3za KoneOaHUi.
[IpeBpateHust SHEPTHH IPU KOJICOAHUSX. BoiHyorcOeHHble KoneOaHus, pe3oHaHC.

[Tonepeunsle U MPOJONBHBIE BOJMHBL. DHEprus BonHbl. MHTepdepeHuus u nudpakuus
BOJIH. 3BYKOBBIE BOJTHBI.

MoJaexyasipHas Gu3nKa U TePMOJAMHAMMKA

[Ipenmer u 3a1aun MonekyasipHO-kuHeTndeckoit Teopun (MKT) u TepmoauHaMuKy.

OkcnepuMeHTanbHbIe Aoka3arenbctBa MKT. AOcomroTHas Temmeparypa Kak Mepa
CpeIHEN KMHETUYECKON DHEPIUU TEIUIOBOTO JBMXKEHMSI YacTHIl BeniecTBa. Mojienb naealbHOTO
raza. JlaBnenue raza. CBs3bp MeXIy [JaBJICHHEM W CpeAHEH KHHETUYECKOW »JHeprueu
MOCTYNATEIbHOT0 TEMJIOBOTIO ABM)KEHUS MOJIEKYJ HJI€AJIBHOTO Ta3a.

Mogens uaeanbHOro raza B TEpMOJMHAMUKE: ypaBHeHHe MeHnneneeBa—Knanelpona,
BBIPAXEHUE [UIsl BHYTPEHHEN dHepruu. 3akoH JlanbToHa. ['a30Bbie 3aKOHBI.

ArperatHble cocTosiHMs BelecTBa. Pa3zoBble nepexoisl. [IpeobpazoBanue »HEpruu B
¢a3oBbIX mepexonax. HacbllieHHble M HEHACBIIIEHHbIE Hapbl. BrnaxxHOCTh BO3ayxa. Mopenb
CTPOEHHMs KHUIKOCTeW. [losepxnocmuoe namsdcenue. Monenb CTPOEHUS TBEPABIX TeN.
Mexanuyeckue ceoticmea meepovix mei.

Buytpennss sneprus. Pabora u teronepenaya kak crocoObl U3MEHEHUsI BHYTPEHHEH
sHepruu. IlepBblii 3akoH TepMoaWHAMMKH. AnuabaTHBI mpouecc. Bmopoi  3axkou
MepMOOUHAMUKU.

[IpeobpazoBanus sHepruu B TeruioBbix Mammuax. KIIJ temmoBoit mammnbl. [uxom
KapHno. Dxonornueckue mpoodaeMbl TETUIOIHEPTETUKH.

JJIeKTPOAMHAMMKA

[Ipeamer u 3amaum  ANEKTPOJMHAMHMKH. OJIEKTPUUYECKOE B3aUMOJCHCTBUE. 3aKOH
COXpaHEHHUs dJIeKTpuueckoro 3apsga. 3axkoH Kymnona. HanpsokeHHOCTP W TIOTEHITHAI
ANEKTPOCTATUYECKOrO MoJsA. [IpuHIMI cyneprno3uuuu dJIeKTpUYEeCKUX IMojed. PaszHocThb



noTeHIMaNoB. [IpOBOAHUKM M AMAIIEKTPUKH B DIIEKTPOCTATUYECKOM IOJ€. IDJIEKTpUUYECcKas
eMkocTb. KoHzieHcaTtop. DHeprus 31eKTpU4ecKOro moJis.

[TocTostHubIN snekTpuueckuil Tok. nexrpoasrxkymias cuia (31C). 3akon Oma s
MOJIHOM  JJIEKTPUYECKOM  LeNHu. OJJEKTPUYECKMH TOK B  MeTalaX, dSJIEKTPOJIMTAX,
MOJTYTIPOBOJTHUKAX, Ta3ax W Bakyyme. [lmazma. Onexmpoaus. T1omynpoBOTHUKOBEIE MPUOOPHL.
Csepxnposooumocme.

MarnutHoe nosie. BekTop MarHuTHOM MHAYKUUU. [IpuHIMI Cyneprno3uuyuy MarHUTHBIX
nosied. MarauTHoe 1moJie MPOBOJAHUKA C TOKOM. /[eficTBME MarHUTHOTO IOJS Ha IPOBOJHUK C
TOKOM U JBHXKYILYIOCS 3apsbkeHHYI0 yactuily. Cuna Amriepa u cua Jlopeniia.

[Torok BekTOpa MarHMTHOW MHIAYKLIMH. SIBJIEHHE SJEKTPOMArHUTHON WHAYKIWH. 3aKOH
aeKTpoMarHuTHOM MHAYKUMU. IC UHAYKIMY B IBHKYIIMXCS MTpoBoaHUKax. [Ipasuo Jlenna.
SIBnenne camomHAyKuMU. WHIYKTUBHOCTb. DHEpPrus 3JEKTPOMArHUTHOrO 1oJid. MarHuTHbIE
CBOICTBA BEIIECTBA.

DJIEKTPOMArHuTHbHIE KOJIeOaHusI. KonebaTenpHbIii KOHTYP. CBoOoanbIe
JJICKTPOMArHUTHBIC KoJieOaHUs. BBIHYXKIIEHHBIC JJICKTPOMArHWTHBIC KoyieOaHusi. Pe3onaHc.
[lepemennbiii Tok. KonaeHcarop M KaTyllka B LENU NepeMeHHoro Toka. I[Ipom3Bonctso,
nepeava u NoTpedieHue dJCKTPHUSCKON SHEPTHU. DieMeHmMapHas meopus mpancgopmamopa.

DnekTpoMaruuTHoe mnoJie. BuxpeBoe anekrpuyeckoe nojie. IIeKTPOMAarHUTHbIE BOJIHBI.
CBoiicTBa dJIEKTPOMAarHUTHBIX BOJIH. JlMama3oHbl SJICKTPOMArHUTHBIX M3JIYyYEHUH U HX
MIPaKTUYECKOe pUMeHeHue. [[puHIuIbI paguocBs3u U TEJIEBUICHHUS.

I'eomerpuueckas ontuka. IIpsMonMHENWHOE pacHpOCTpaHEHHE CBETa B OJHOPOJHOU
cpene. 3aKOHbl OTpaKeHHsT W IperdomiieHHs cBera. [loaHoe BHYTpeHHeEEe OTpa)KeHUe.
OnTuueckue npuodopsI.

BonnoBeie cBoiictBa cBeta. CkopocTh cBeTa. MHTepdepenuus cBera. KorepeHTHOCTb.
Hudpakuus cera. llomspuzamms cBera. [Jucnepcus cBera. [lpaktuueckoe mpuMEHEHHE
3JIEKTPOMArHUTHBIX U3JTyUYECHUM.

OcHOBBI cTICHMATBHON TEOPHH OTHOCHTEJIBHOCTH

WNHBapnaHTHOCT, MOAYJIS CKOpPOCTH CBeTa B BakyyMe. [IpMHIMI OTHOCHTEIBHOCTHU
OuHITeNHA. [Ipocmpancmeo u epemsa 6 CneyuarbHolu meopuu OMmHOCUMENbHOCIU. DHepeus U
umMnybe c00600HoU Yacmuywvl. CBS3b MacChl U YHEPTUU CBOOOHON YaCTHUIIBI. DHEPTHUs TTOKOSI.

KBanToBas ¢pusuka. Pu3uka aroMa 1 aTOMHOI0 siApa

[IpenMer u 3a1auu KBAaHTOBOM (PU3MKHU.

TennoBoe n3nyyenue. Pacripenenenue sHeprum B CeKTpe aOCOIIOTHO YEPHOTO Tea.

l'unmoreza M. Ilnanka o xBanTax. ®ortoaddexr. Onbitel A.I'. CToneroBa, 3aKOHBI
doroaddexra. YpaBHenue A. DiiHmreitHa i porodddexra.

®otoH. Onvimul I1.H. Jlebeoesa u C.H. Basunosa. I'nnoresa JI. ne bpoilsis 0 BOTHOBBIX
cBoiicTBax yacTull. KopmyckynsspHO-BOJHOBOH ayanusM. Jugpakyusa snekmponos. JlaBneHue
ceeta. CooTHolIeHNE HeonpeaeneHHocTei ['eiizendepra.

Mogenu ctpoeHusi atomMa. OObsICHEHHE JIMHEHYATOro CIEKTpa BOAOPOAAa Ha OCHOBE
KBaHTOBBIX NTOCTynaTOoB H. bopa. CHOHTaHHOE 1 BBIHYK/JIEHHOE U3JIyY€HHUE CBETA.

CoctaB u cTpoeHre aTOMHOTo sifpa. M3otomnsl. SnepHble cuibl. JleekT Macchl U SHEPrus
CBSI3H sJIpa.

3aKkOH paJMOaKTUBHOIO pacmnajna. SlaepHble peakiuu, peakuuu [EIEHHs W CHHTE3a.
[lennas peakuus neneHus saep. SaepHas sHepreTuka. TepMosIepHbIA CUHTES.

OnemeHTapHble  yacTHlbl. DyHIaMEHTAIbHbIE  B3aUMOACWUCTBUA.  Yckopumenu
9NeMEHMAPHBIX YACTUY.

Crpoenue Bcesnennoi

[IpuMeHUMOCTb 3aKOHOB (PM3MKH 11 OOBSCHEHUS NPHPOJBI KOCMHYECKUX OOBEKTOB.
Conneuynas cucreMa. 3Be3/lbl U MCTOYHMKM UX sHepruu. Kiaccudukanus 3se3n. DBosronus
CouHua u 3Be3.



lNanakTuka. Hpyrue rajgakTHKH. IIpocTpaHCTBEHHO-BPEMEHHBIE MacIiTaObl
HaOmogaemoii Bceenennoit. IlpeacraBnenne o6 sBomonuu Bceenennou. Tewmwnas mamepus u
MeMHAsL IHEPUSL.

IIpumepHbIii MepeyeHb NPAKTHYECKUX U J1A00PATOPHBIX Pa6oT (HA BLIOOP YUUTEJIs)
[Ipsimble u3MepeHus:

—  HM3MEpEHHE MTHOBEHHOM CKOPOCTH C MCIOJIb30BAHMEM CEKYHJIOMEpa WM KOMIBbIOTEpa C

JaTYNKAMU;

—  CpaBHEHHE Macc (110 B3aUMOJCHCTBUIO);

—  H3MepeHHuE CHJ B MEXaHUKE;

—  HW3MEpEeHHUE TeMIIepaTyphl KUIKOCTHBIMH U ITU(POBEIMU TEPMOMETPAMU;

—  OIICHKA CHJI B3aUMOJEHCTBUS MOJIEKYJ (METO/IOM OTPbIBA Karleyh);

—  HU3MEepEeHHue TEPMOJIMHAMHYECKUX MapaMeTPOB Tasa;

—  u3mepenue DJ1C uCToOUHMKA TOKA;

—  HW3MEpEHHUE CUJIbl B3aUMOJCHCTBUS KAaTYIIKU C TOKOM U MarHUTa MOMOIIBIO 3JIEKTPOHHBIX

—  ompejesieHue eproa oopalleHus JBOMHbBIX 3B€3/ (I€YaTHbIE MaTepUabl).
KocBennsie n3mepenusi:
—  U3MEpEeHHUE YCKOPEHHS;
—  HU3MepeHHue YCKOPEHHs CBOOOTHOTO MaJICHUS;
—  ONpeJesieHue S3HEPTUH U UMITYJIbCa 10 TOPMO3HOMY ITYTH;
—  HW3MEepeHHe YAeNbHOI TeIIOTHI IJIaBICHUS JbJA;
— U3MEpEHHUE HAaNpsHKEHHOCTU BUXPEBOIO AJIEKTpUYECKOro Mot (mpu HaOIIOAeHUU
3IEKTPOMArHUTHON HUHIYKIUH);
—  H3MEpEeHHUE BHYTPEHHETO COIPOTUBIIEHMSI HCTOUHUKA TOKA;
—  ompejeleHue MoKa3aTels MPEeTOMIICHUS CPEIbL;
—  u3MepeHue (POKYyCHOTO pacCTOSTHUS COOMPAIOIICH U pacCEUBAIOIICH JIMH3;
—  ONpEJeNIeHUE AJIMHBI CBETOBOU BOJIHBI;
—  ONpeJelieHue HUMITyJIbca M DHEPrMM YacTUIbl NPU JBWKEHUU B MArHUTHOM mojie (1o
¢dororpadusim).
Habumtoienue siBieHuii:
— HaOmoJIeHne MEXaHWYECKUX SIBICHUN B WHEPIHAIBHBIX U HEHMHEPUHUATbHBIX CHCTEMax
OTCYETa,
—  HaOmo/ieHNe BBIHYKJICHHBIX KOJIeOaHUN U pe30HaHCa;
— Habmonenue nuddy3uu;
—  HaOmo/ieHue SABJICHUS IEKTPOMarHUTHON MHIYKIINY;
—  Ha0JI0/IeHNe BOJIHOBBIX CBOMCTB CBETA: AMPpaKiusl, UHTEpPepeHus, MOIsIpru3alus;
—  HalmoJleHNe CIEKTPOB;
—  BedepHHUe HaOMI0JeHUs 38311, JIYHBI U TUIAHET B TETIECKOI UM OMHOKIIb.
Uccnenosanus:
—  HUCCJIEIOBaHHE pPABHOYCKOPEHHOTO JBMKEHHMS C HCIOJB30BaHUEM 3JEKTPOHHOTO
CEKYH/IOMEPA UJIM KOMIIBIOTEPA C JaTYMKAMU;
—  HUCCIEeOBaHHE IBUKEHUS Tella, OPOLUIEHHOIO0 TOPHU30HTAIBHO;
—  HCCIIEI0OBaHME LIEHTPAJIIBHOTO yIapa;
—  HCCIeOBaHME KaueHUs HUIMH]IpA 110 HAKIOHHOM MJI0CKOCTH;
—  HccreloBaHue JIBIKEHHUs OpOYHOBCKOM dacTHIlbI (1o TpekaMm Ileppena);
—  HCCIeI0BaHNe U30IPOIIECCOB;
—  Hccrel0BaHKMEe M30XOPHOTo Mpoliecca U OlleHKa abCOMOTHOTO HYJIS;
—  HUCCIIeIOBaHHE OCTBHIBAHUS BOJbI;
—  HCCJIEI0OBaHME 3aBUCUMOCTH HANpsIKEHUS Ha IOJIF0OCAX UCTOYHMKA TOKA OT CHJIBI TOKA B

- HUCCICAOBAaHUC 3aBUCUMOCTHU CUJIbI TOKA YCPEC3 JIAMIIOYKY OT HAIIPAKCHHUA Ha HeI>'I;



UCCIIeIOBAaHNE HATPEeBaHUS BOJIbI HarpeBaTeaeM HeOOIbIIONH MOIITHOCTH;
UCCIIeIOBaHKE SBJICHUS DJIEKTPOMArHUTHOW MHIYKIINH;
HCCIIEIOBaHUE 3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yIJjla MaJleHus;

—  HUCCJIeOBaHHE 3aBUCUMOCTH PACCTOSHUS OT JIHMH3BI 10 U300pa)KeHUsI OT PacCTOSHUS OT
JIMH3BI 10 IPEAMETA;

—  HUCCIIEeIOBaHHE CIIEKTpa BOJIOPOaA;

—  HCCJeIOBaHUE JBWKEHHS JBOWHBIX 3Be3[ (10 MEYaTHBIM MaTepHUaIam).

[IpoBepka rumnores (B TOM YHCIie UMEIOTCS HEBEPHBIE):

— Tpu JABWKEHMH OpycKka IO HAKJIOHHOW IUIOCKOCTH BpeMs IEepeMEIICHUs Ha
OTpezieNIeHHOE paccTOsSHUS TeM OoJiblie, yeM Ooublie Macca Opycka;

— TIpW JIBWXKEHHUU OpyCKa MO HAKJIOHHOM IUIOCKOCTH CKOPOCTH IMPSIMO MPOIMOPIHOHAIBHA
yTH;

—  TIpW 3aTyXaHUU KoJIeOaHUI aMIUIUTY/a 0OpaTHO MPOMOPIIMOHAIBHA BPEMEHH;

— KBaApaT CpeJHEro IMepeMelieHUs OpPOYHOBCKOW 4YacTHIbl MPSMO MPOMOPIHMOHATICH
BpeMeHH HaOmoeHust (1o Tpekam Ileppena);

—  CKOPOCTb OCTBHIBaHHs BOJIbI TMHEHHO 3aBUCUT OT BPEMEHH OCTBIBAHUS;

—  HampspKEHUE MU IOCJIEI0BaTENbHOM BKIIIOYEHUHU JIAMIIOYKH U PE3UCTOpa HE PaBHO
CyMMe€ HampsDKeHUN Ha JIAaMITOYKE U PE3UCTOPE;

—  yroJl IpeJoMJIEHUs IPSIMO IPOMOPLUOHAJIEH YTy Ma/leHuUs;

—  TIpH IJIOTHOM CIIO’KEHUU JABYX JIMH3 ONTHUYECKUE CUJIbI CKJIa IbIBAIOTCS;

KoncTpynpoBanue TeXHUUECKUX YCTPOKCTB:

—  KOHCTPYHpPOBaHUE HAKJIOHHOM miuockoctu ¢ 3aaanubM KIT/I;

—  KOHCTPYHMPOBAHHE PhIYaKHBIX BECOB;

—  KOHCTPYHPOBAaHUE HAKJIOHHOM IJIOCKOCTH, MO KOTOPOH OpPYCOK IBUKETCS C 3aJJaHHBIM
YCKOpPEHUEM;

—  KOHCTPYHPOBAHUE JIEKTPOJIBUTATEIIS;

—  KOHCTpyHpOBaHHUE TpaHC(hOopMaTopa;

—  KOHCTPYMpOBAaHHE MOJENH TeJIecKona UM MUKPOCKOIA.



