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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo (u3uke Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl COCTAaBJIEHA Ha
OCHOBE TOJIOKCHHI ¥ TpeOOBaHMII K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
o0pa3oBaTeNpHOM  HporpaMMmbl,  MOpeAcCTaBIeHHbIX B DeaepadbHOM  TOCYJApPCTBEHHOM
o0pa3oBaTeNnpHOM CTaHAapTe OCHOBHOTO obOmiero obpazoBanus (PI'OC O0O0), a Takxke ¢ y4éTom
[TpumepHoii nmporpammsl Bocriutanusi 1 Konuenuuu npenoaaBanus yue6Horo npeamera «dPusnka» B
oOpazoBaTenbHBIX  opranusanusx  Poccuiickoit ~ ®expepauuu,  peaqu3ylOmUX  OCHOBHBIC
o0mieo0pa3oBareabHbIe TPOrPAMMBI.

HEJIM U3YUYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»

Lenu u3yyenus GU3MKU HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus onpeneneHsl B Konnenmuun
npenofaBaHus ydyeOHoro mpenMera «®Pusnka» B 00pazoBaTeNbHBIX OpraHuzanusx Poccuiickoi
@denepanyy, peadu3yOIMX OCHOBHBIE O00mIe00pa3oBaTeNbHbIE MPOTPAMMBL,  yTBEPKIAEHHON
pemenuem Komernn MunucrepcTsa npocsenieHus: Poccuiickoit @enepariuu, mpoTOKOI OT 3 aekadpst
2019 r. Ne TIK-48H.

Henu uzyueHus: GpuU3nKu:

— T1puOOpeTeHHe MHTEepeca W CTPeMIICHHsI OOyYaloNIMXCsl K HaydYHOMY HM3YYECHHUIO HPUPOJIEI,
pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABICHWH O HAYYHOM MeETOJe TO3HaHUSA ©  (OPMHPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPY>KaIOIIUM SIBJICHUSIM;

—  (dopMupoBaHHEe HAayYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4YE€HHUS OCHOB CTPOCHHSA
MaTepud U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

—  (opMuUpOBaHHE MPEICTABICHUNA O PO (PU3HUKH IS PA3BUTHUS IPYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ TEXHOJIOTHUl;

— pa3BUTHUE NPEICTABICHUN O BO3MOXKHBIX cpepax Oyyiiel npodhecCHOHATBLHON NESTENbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JalbHeHIIeMy 00y4eHHIO B 3TOM HAIPABICHHH.

JIOCTIKEHHE ATHX IIeJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs 00€CIIEUNBACTCS PEIICHHEM
CIIEYIOIINX 3aau:

—  npuoOpeTeHHe 3HAHWW O AMCKPETHOM CTPOEHUH BEILECTBA, O MEXAHUYECKHUX, TEIJIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

— I[pHOOpeTeHHue yYMEHHUI OMMCHIBaTh U OOBSACHATH (PU3MUECKUE SIBJICHMS C HUCIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHU;

— OCBOEHHME METO/IOB PEIIEeHNUs MPOCTEHIINX paCYETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3MUECKHUX
MOJ€eJIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—  pa3BUTHE YMEHHI HaO/I0AaTh NPUPOJHBIE SBJIECHUS U BBINOJIHATH OIBITHI, JIaOOpaTOpPHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCIIOJIb30BAaHUEM H3MEPUTENIbHBIX PHOOPOB;

—  ocBoeHHE TpUEMOB pabOThl ¢ uHPoOpManue (U3NIECKOTO COACPIKAHUSA, BKIIOUYAS
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMAX (U3MKM; aHaIM3 U KPUTHUECKOE OICHUBAaHUE
nH(popMaLnu;

— 3HAKOMCTBO cO cepamu HpoQecCHOHANbHON NEesATeTbHOCTH, CBSI3aHHBIMH C (U3MKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTUKEHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisercs: 0053aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOT'O
obuiero oopa3oBanus. JJaHHas mporpaMMa MpeaycMaTpyuBaeT u3ydeHne Qu3uku Ha 0a30BOM ypOBHE
B 00b&Me 238 1 3a Tpu ro1a 00ydeHus 1o 2 4 B HeJelo B 7 U § Kilaccax u 1o 3 4 B HeZIeNo B 9 Kiacce.
B TtematndeckoMm IUTaHMpPOBAaHMM s 7 M 8 KJIACCOB IPEIIOJIAraeTCsl PE3epB BPEMEHM, KOTOPBIN
YUHTENb MOXKET MCIOJIb30BaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kiacce — IOBTOPHUTEIBHO-
0000IIArOIINIT MOTYITh.



COAEP)KAHUE YYEBHOTI'O ITPE/IMETA «®U3UKA»
7 KJ1acc

Pasnea 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAKOIIEro MHUpa

®usuka — Hayka o mnpupoge. fIBneHus npuponsl. dusudeckue SBICHHUSI: MEXaHUYECKHE,
TEIUIOBBIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3mMepenne gpusndeckux BenuuuH. Ousnueckue npubopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CucTeMa AMHULL.

Kak ¢u3uka n apyrue ecrecTBeHHbIE HAyKH M3Y4aroT HMPHUpoAy. EcTecTBEHHO-HAayuHBIH METOA
[IO3HAHUS: HAOIIOAEHHE, IOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUKEHHE I'MIIOTE3, IKCIEPUMEHT I10
IIPOBEpKE TuIoTe3, OOBbsCHEHHWE HabmomaemMoro sBieHus. OnucaHue (QU3MUECKUX SBJIECHUH C
IIOMOULIBIO MOJEIEH.

Jemoncmpayuu

1. MexaHuyeckue, TEIJIOBBIC, AICKTPUIYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2.  ®wusuyeckwe NTPUOOPHI M TPOIEAypa NPSIMBIX H3MEPCHHH aHAJIOTOBBIM M ITU(POBBHIM
pUOOPOM.

Jlabopamopuvie pabomol u onvimol

Omnpenenenue 1EHbI JeNIeHUs KAl K3MEPUTEIHLHOTO MPUOOpa.

N3mepenue paccTossHAMN.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeJa.

Omnpenenenue pasMepoB MabIX TEl.

N3mepenne Temneparypsl Ipy MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIEPATYPBHI.
[IpoBenenue ucciaea0BaHms MO MPOBEPKE TUIIOTE3bI: TATbHOCTh MOJIETA IIAPHUKA, TYIIIEHHOTO
TOPU30HTANBLHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKa.

ogakrwdE

Pa3znen 2. IlepBonayaibHble CBeeHUS 0 CTPOEHUHU BelllecTBa

CrpoeHue BeliecTBa: aTOMBbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbBITHI, JTOKAa3bIBAIOIINE THUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrokenue vactuil BeniecTBa. CBA3b CKOPOCTH JIBHXKEHHS YaCTHI[ ¢ TeMIeparypoil. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumoaelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTATUTMUYECKHUX )
Ten. B3auMocCBsI3b MeXAy CBOMCTBAMHU BEHIECTB B PA3HBIX arperaTHbIX COCTOSHHUSIX U MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu

1. HaGmoneHue 6poyHOBCKOTO IBUXKEHHUS.

2. HaOmonenue nuddys3un.

3.  HaOmronenuwe sBIeHUN, OOBACHSAIOIMIMXCS TNPUTSHKEHHEM WIM OTTATKHUBAHHEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie padbomovt u onvimul

1. Ouenka quameTpa aToMa METOAOM PSIOB (C HCTIOB30BaHuEM GoTorpaduii).

2. OmbITHI 1O HAOIOJICHHUIO TEIUIOBOTO PACHIMPEHHUS T'a30B.

3. OmbITHI MO OOHAPYKEHUIO JCHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHHSL.

Paznen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
Mexanudeckoe nBmxeHue. PaBHomepHoe M HepaBHOMepHoe BrkeHue. Ckopoctb. Cpennsis
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTH U BpEMEHH IBUKEHUS.



SIBrnenne mHepuMHM. 3aKOH WHEpLMHU. B3aumoneicTBUe Ten Kak MPUYMHA U3MEHEHHUS] CKOPOCTH
IBWOKEHMsT Teld. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocth BemiectBa. CBSI3b IJIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepuCcTHKa B3auMoieicTBus Te. Cuiia ynpyrocty u 3akoH ['yka. 3Mepenue cuiibl
C IOMOUIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIa TshKecTH. Chila TSYKECTH Ha JPYTUX ILUIaHETaXx.
Bec tena. HeBecomocTs. CniojkeHue cuil, HalpaBJIeHHbIX 110 OJHON NpsMOil. PaBHOIEHCTBYO1IIAsI CHIL.
Cuna tpenus. TpeHue cKoIbKEHHs U TPEHUE NIOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu

Habnronenne MexaHn4ecKoro JABHKEHHS TeJa.

N3mepenune ckopocTy MpsIMOJIMHEHHOTO ABMKEHUS.

HaGnronenue siBleHUs1 MHEPLIUU.

Haburoienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.

CpaBHEHHE MAacC 110 B3aUMOJICHCTBUIO Tell.

CrnosxeHue cuil, HapaBJICHHBIX 110 OJJHOM MPSIMOH.

ﬂaﬁopamopnbw padomul u onvimol
1. Omnpenenenne CKOPOCTH pPAaBHOMEPHOTO [BIDKEHHUS (LIapuKa B SKUIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U T. T1.).
2. OrmpeneneHue CpeHE CKOPOCTH CKOIbKEHUS OpyCKa MK IIapHUKa MO0 HAKJIOHHOM TIIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TeIaA.
4. OmnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTshkeHus (nedopMmanuu) MpYKUHBI OT
IIPUJIOKEHHOM CHUJIBI.
5. OmbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHUSI OT CHUJIbI TABJICHUS U
XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEM.

ocoukrwhE

Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEHUA JaBieHus. JlapneHnue raza. 3aBUCMOCTh
JaBIIeHHs ra3a oT 00béMa, Temreparypsl. Ilepenaya naBineHus: TBEPABIMH TEIAMH, KHUIKOCTIMA U
razamu. 3akoH [lackans. [ITneBMaTuueckre MaliuHbl. 3aBUCUMOCTh 1aBJICHUS )KUJIKOCTH OT
rryounsl. ['uapocratudeckuii napagokc. CooOmratontuecs cocybl. ['uapaBinueckiue MeXaHu3MBbI.

AtMocdepa 3emnu u atmocdepHoe naBneHue. [[pudrHbI CyecTBOBaHUS BO3IYIIHON 000I0YKH
3emun. OnbiT Toppuuennu. M3mepenne atMochepHOTo AaBiIeHHS. 3aBUCUMOCTh aTMOC(epHOTo
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMochepHOro JaBlIeHUS.

JelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromias (apxuMea0Ba) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu

1. 3aBUCHUMOCTH JaBJICHHS Ta3a OT TEMIIEPATypPHI.

2. Tlepenaua maBleHUs KUAKOCTHIO U Ta30M.

3. CooObmaromuecs: CoCypl.

4. T'unpaBIuyecKui mpecc.

5. IlposiBinenue neiicTBUs aTMOC(HEPHOTO JaBIECHHUS.

6. 3aBHCHMOCTH BBITAJKHUBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOW YACTH Tella U IUIOTHOCTHU
KUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHON KHUIKOCTH.

8. VYcnoBue miaBaHWS TeN: TUIABAaHWE WIIM TOTPY>KEHHE TEJ B 3aBHCHMOCTH OT COOTHOIICHHS
MJIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopnwvie padbomovt u onvimol

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOAE OT 00bEMa MOrpyKEHHON B KUAKOCTh YacTU
Tena.



2. OnpeneneHre BhITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTb.

3. TIpoBepka HE3aBHUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI, JEHCTBYIOIICH HA TEIO B KHUAKOCTH, OT
Macchl Tena.

4. OnpITbI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
KUAKOCTU, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUpPOBAaHUE JIOJAKH U OIpejAelieHue e¢
rPy30M0ABEMHOCTH.

Pa3zgea 5. Pabora u MOIIHOCTB. DHEPrus

Mexanunueckasi pabota. MOIIHOCTb.

IIpocTble MexaHU3MBI: pbYar, OJI0K, HAKJIOHHAs II0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHne paBuIa paBHOBECHS pblyara K 0JIoKy. «3o0i0Toe npaBuio» Mexanuku. KITJ] mpocteix
MexaHu3MoB. IIpocTbie MexaHu3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienue oqHoro Buaa
MEXAHUYECKOM DHEPTUHU B APYTOH. 3aKOH COXPAaHEHUS SJHEPIMH B MEXAHMKE.

Hemoncmpayuu
1. [Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pabomot u onvimul
1. Onpenenenue paboOThl CHIIBI TPEHUS NIPU PABHOMEPHOM JBMKEHHMM TeJla IO TOPU3OHTAIbHOU
MOBEPXHOCTH.
2. VccnenoBaHue yCIIOBUI paBHOBECHS phlyara.
3. N3mepenue KIIJ] HakIIOHHO# MIIOCKOCTH.
4. V3y4yeHue 3aKOHA COXpaHEHUsI MEXaHUUECKON SHEPIUHU.

8 kiacce

Pa3nen 6. TenioBble siBeHUs

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOEHHUS BellecTBa. Macca u
pasMEPbI aTOMOB U MOJICKYJI. OHI)ITI)I, MOATBCPKAAIOIIUE OCHOBHBIC ITOJIOKCHUA MOJICKYJIAPHO-
KMHETHYECKOI TEOpHUHU.

Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO COCTOsIHUM BemecTBa. Kpucrannuyeckue u
amop¢usbie Tena. OObSICHEHHE CBOIMCTB ra3oB, >KUIKOCTEH U TBEPABIX TET Ha OCHOBE TOJOKEHUHN
MOHGKynﬂpHO-KHHeTquCKOﬁ TCOpHU. CMauuBaHue u KalmUJIJTAPHBIC SABJICHUS. TermoBoe
pacIIMpEeHHEe U CKaTHUE.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YACTHII.

BuyTtpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH dSHepruu: Teronepeaada u CoBepIleHre
pa60Tr,1. BI/II[I)I TCIIoNnEepeaavyun: TCIrjIompoOBOJHOCTE, KOHBCKI WA, U3JTYUCHHUC.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TermIo00MeH U TeIIOBOE PaBHOBECHE.
VYpaBHeHUE TEIJIOBOTO OaaHca.

[InaBneHue u OTBEp/IEBAHNE KPUCTAIUNIMYECKUX BELIECTB. Y A€NIbHAS TEIIOTA IUIABJICHHUS.
[TapooGpa3zoBanue u konaeHcanus. Ucnapenue. Kunenue. Y nenpHas TemioTa mapooOpa3oBaHHUsl.
3aBUCHUMOCTh TEMIIEPaTyphl KUTIEHUS OT aTMOC(HEPHOTO JAaBleHus. BiIaxkHOCTh BO3IyXa.

OHeprus TOIUIMBaA. Y IelbHAs TEII0TA CTOPAHUS.

[Tpunanume! padoTe! TernoBbix aurareneii. KI1J[ rerioBoro apuratens. TerioBsie qBUTaTeny U
3alIUuTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.



Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauMBaHUs U KalTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro paciiupeHus Tei.
V3MmeHeHre naBlieHuUs Ta3a MPU U3MEHEHUN 00bEMa U HAarpeBaHUM WU OXJIXKICHHH.
[IpaBuna n3mepeHus TeMIepaTypsl.
Buae! Tenonepenayuu.
OxunaxieHre Ipu COBEPIICHUH paOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHeHME TEIIOEMKOCTEN Pa3IMYHbIX BEIECTB.
. Habnronenue kunenus.
. Habmronenue noctossHCTBa TeMIepaTyphl MPH IIABJICHHUH.
13. Mojenu TeIIOBBIX TBUTATEIICH.
Jlabopamopuuvie pabomot u onvimul
1. OmbIThI IO OOHAPYKEHUIO JEHCTBHS CHII MOJICKYJIIPHOTO MPUTSIKCHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAIOB [IOBAPEHHOM COJIM WM caxapa.
OnbITHI 10 HAOJIOICHHUIO TEILUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTCH U TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MIMIPHIIA.
OnBITHI, IEMOHCTPHUPYIOIIME 3aBUCMOCTD JaBJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs
WJIU OXJIQXKICHHUSL.
6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.
7. HabmnroneHve U3MEHEHHS BHYTPEHHEH YHEPTHH TeJia B Pe3yJIbTaTe TEIIoNepeIadl U paboThI
BHEILIHUX CHIL.
8. HccnenoBaHue sSIBICHUS TEIIOOOMEHA IMPU CMEITUBAHUY XOJIOAHON U TOPSYCH BOJIBI.
9. Omnpenenenue KOJIUYECTBA TEIIOTHI, TOJYYEHHOTO BOJOU MPH TEIJIOOOMEHE C HArPEThIM
METaJUTMYECKUM IIUITUHAPOM.
10. Ompenenenue yaeabHOM TEIOEMKOCTH BEILIECTBA.
11. HccnenoBanue mpoiiecca UCTIApEHUS.
12. Omnpenenenue OTHOCUTENIBHOMN BIaXXKHOCTH BO3/yXa.
13. Ompenenenue yaenbHON TETJIOTHI TUIABJICHUS JIb/IA.

HBoOoo~Noarwd
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Pa3znen 7. DiiekTpuyeckne u MATHUTHBIE SIBJICHUSI

Onektpusanus Ten. [[Ba pona sanekTpuueckux 3apsaoB. B3anmoaencTBrue 3apsykeHHbBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTB CHJTBI B3aUMOJICHCTBUS 3apsKEHHBIX TEIl OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS
MEXIy TeJIaMu).

Onektpuueckoe nmoiie. Hanmpsxk€HHOCTh 25iekTpudeckoro mnoss. [Ipunmmn cynepno3uiuu
ANEKTPUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsAaoB. DIeMeHTapHbIN deKTpudeckuid 3apsn. CTpoeHue aToma.
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOYHUKH MTOCTOSTHHOTO
TOKa. J{eHCTBUS AIIEKTPUIECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MAaTHUTHOE). DNEKTPUUECKUH TOK B
KUIKOCTSAX U ra3ax.

Dnekrpuueckas nenb. Cuia Toka. DeKTpruieckoe HanpsbkeHne. ConpoTHBIEHHE TPOBOAHUKA.

VY enbHOE cONpOTUBIICHUE BellecTBa. 3akoH Oma i1 yyactka uend. [locienoBarensHoe u
napajuieJIbHOE COEIUHEHHUE MPOBOIHHUKOB.

PaGota u MoIHOCTB A5eKTpuYeckoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue Henu u
MOTPEOUTENH dNEKTPUIECKO dHeprun B ObITy. KOopoTkoe 3aMbIKaHueE.

[TocrossHHBIE MarHuTHI. B3anMo1elicTBE MOCTOSHHBIX MATHUTOB. MaruuTHoe mosie. MarautHoe
nosie 3eMJIM M €ro 3HaueHue IS )ku3HU Ha 3emiie. OnbiT Dpcrena. MarauTHoe nosie
AIEKTPUIECKOTO TOKA. [[prMeHeHne 2JIeKTPOMarHuTOB B TeXHUKE. J[efiCTBHE MarHUTHOTO MOJIsl Ha



MIPOBOJHUK C TOKOM. DJIEKTPOJIBUraTellb TOCTOSTHHOTO TOKA. Vcmonb30oBaHue 31eKTpOABUTaTENeH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papazes. SABiaeHue deKTpoMarHuTHON uHayKuu. [IpaBuiio Jlenua. DnexkrporeHeparop.
CriocoObI MOTYYEeHUS AIEKTPUICCKOM SHEPTUU. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPTHUH.

Jemoncmpayuu
DJneKkTpu3anus Ted.
JIBa poja 3MeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEI.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DneKTpocTaTUuecKast UHIYKIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JUHHUM 3JIEKTPUUYECKOTO TOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
0. DnexkTpuyecKuil TOK B KHUAKOCTH.
1. T'a30Bblii pa3ps.
12. H3mepeHwue cuibl TOKA aMIIEPMETPOM.
13. HM3mepenHue >1eKTPUIECKOr0 HAMPSHKEHUS BOJIBTMETPOM.
14. Peocrtar u MarasuH COMPOTHBICHUN.
15. BzaumopeicTBHE MOCTOSSHHBIX MAarHUTOB.
16. MopaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHHS MMOJIIOCOB MArHUTA.
17. MopnenupoBaHue MarHUTHBIX MOJICH MTOCTOSTHHBIX MarHUTOB.
18. OmsiT Dpcrena.
19. MarHuTHOE 1oJIe TOKa. DIIEKTPOMArHuT.
20. JleiicTBHE MarHUTHOT'O TOJISl HA MPOBOJIHUK C TOKOM.
21. DnekTpoaBUTaTeNh MOCTOSHHOTO TOKA.
22. UccnenoBaHue SIBICHUS IEKTPOMArHUTHOM WHIYKIIHH.
23. Omwiter ®apajes.
24. 3aBUCHUMOCTb HaIpaBJIECHUS UHIYKIMOHHOT'O TOKA OT YCJIOBUI €ro BO3HUKHOBEHHUS.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie padomol u onvimul
OnpIThI 1O HAOIIOAEHUIO AJIEKTPU3ALIMHU TNl UHAYKIKEN U PU COTPUKOCHOBEHHUH.
HccnenoBanue AeWCTBUS 3JIEKTPUUYECKOTO MO Ha MPOBOJAHUKU U TUAIIEKTPUKH.
CoOopxka u mpoBepka pabOThI IMEKTPUIECKOH 1IN TTOCTOSHHOTO TOKA.
M3mepeHue U peryaupoBaHue CUIIbI TOKA.
W3mepeHue u peryiupoBaHHe HaPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILIETO 4Ye€pe3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa M HaNpsKEHHUs Ha PE3UCTOPE.
7. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMTPOTUBIEHUS TPOBOIHUKA OT €T0
JUIMHBI, TJIOLIA/IM MTONEPEYHOro CeYeHUs U MaTepuaia.
8. IIpoBepka mpaBuiIa CIOKEHHsS HANpsOHKEHUH IPH TOCIEJOBATEIHHOM COEAMHEHUH JIBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuiia sl CUJIbI TOKA MPU MapajuIeIbHOM COSIMHEHUH PE3UCTOPOB.
10. Ompenenenue pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
11. OmpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3UcTope.
12. WccnenoBaHue 3aBUCHMOCTH CHITBI TOKA, WAYIIETO Yepe3 JaMITOUKy, OT HAIIPsDKEHHS Ha HEH.
13. Omnpenenenue KIIJ] Harpesarens.
14. HccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHSI TOCTOSIHHBIX MarHUTOB.

RBPBOooo~NoORwNE
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15. H3ydeHue MarHUTHOTO MOJIS TIOCTOSIHHBIX MarHUTOB MIPU UX O0bETMHEHUH U Pa3elICHUH.

16. HccnenoBanue eiCTBUS JIEKTPHUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbl B3aUMOJICHCTBUSL KATYUIKU C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. MW3yueHue AeicTBHSI MArHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

19. KouctpyupoBanue u nuzydeHue paboTbl 3J1EKTPOIBUTATEIIS.

20. HUsmepenue KIIJI anexkTpoaBUraTebHON yCTaHOBKH.

21. OnbITHI IO UCCIIEAOBAHUIO SBJICHUS 3JICKTPOMAarHUTHOW MHYKIIMH: UCCIIEI0BAaHNE H3MEHEHU I
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 kJjaacc

Pa3zgen 8. Mexannueckue siBJIeHHUS

Mexannueckoe aBuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOro ABMKEeHUsA. PaBHOMEpHOE npsiMoinHEeHOe ABMxkeHue. HepaBHomepHOe
npsiMoJMHEHOe ABM>KeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb Tejla P HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEHHOE BHkeHHe. CBOOOIHOE MajeHue. OnbIThI
lanunes.

PaBHOMepHOE aBMXKEHUE 110 OKpyx)HOCTH. [leprnoa u yactora obpamenus. Jluneinas u yrimonas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHE.

[Iepseiit 3akoH HproTona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. Ipuaimn
CYNEPIIO3ULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI TIOKOSI,
JpyTrue BUbl TPEHUS.

Cuna TSHDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MajieHns. JBIKeHme
maHeT Bokpyr Connua. [lepBas kocMuueckast ckopocts. HeBecoMOCTh U eperpy3kH.

PaBHOBecue maTepuanibHON TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO TENa C
3aKPEIJIEHHON OChIO BpamieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nwmnynbe Tena. U3Menenue umnysbca. Miynbe cuiibl. 3aKOH COXpaHEHUsS] UMITYJIbCa.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota u MOIIHOCTb. PaGoTa cuit TsxKecTH, ynpyroctu, TpeHus. CBsi3b SJHEPIUH U
pa0otsl. [ToTeHnanbHast SHeprus Telna, MOAHATOrO Ha/l HOBEPXHOCTHIO 3eMid. [loTeHnnanbHas
SHEprus ckaroil npyxxuHel. Kunerndeckas sueprus. Teopema o KUHETHYECKON SHEPTHH. 3aKOH
COXpaHEHUsI MEXaHUYECKOU DHEPTHUH.

Jemoncmpayuu
1. HaGnroneHre MeXaHM4eCKOro ABM)KEHHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.
2. CpaBHeHHE IyTel U TpaeKTOpUil IBUKEHUS OJHOTO U TOTO XKe TeJIa OTHOCUTEIBHO Pa3HBIX TeJ
OTCYETA.
3. 3mepenune CKopoCcTH U YCKOPEHHS MPSIMOJIMHENHHOTO IBUKEHHUS.
4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHUS.
5. HaGmroieHue JBMKEHUS Tena MO OKPY>KHOCTH.
6. HaOmroteHne MexaHW4eCcKuX sSIBJICHUH, MPOUCXOIANINX B cUcTeMe oTcuéra « Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHMSI TeJla OT MacChl Tejla U JeHCTBYIOIIEN Ha HETO CUJIBL.
8. HaGmroieHre paBeHCcTBa CUJT ITPH B3aUMOJICHCTBUHU Tell.
9. M3meHeHue Beca Tema MpH YCKOPEHHOM JIBUKCHHUH.
10.Ilepenava umnyabca Ipyu B3aUMOJEHCTBUM TEN.
11.ITpeobpazoBanusi SHEPTUH PU B3aUMOIEHCTBUH TEJI.



12.CoxpaneHue uMmyJibca Mpy HEYIPYroM B3auMOJICUCTBUH.

13.CoxpaHeHue uMITysibca IpU a0COIOTHO YIPYTOM B3aUMO/IEHCTBUU.

14 . HaGnroneHne peakTHBHOTO JIBHYKCHHS.

15.CoxpaneHre MeXaHMUECKOW YHEPTUHU TIPU CBOOOHOM MaJICHUN.

16.CoxpaHneHne MEXaHM4YECKOM SHEPTUU MPHU JIBHXKCHUH TeJla MO ACHCTBUEM IPYKUHBI.
Jlabopamopuvie padbomol u onvimol

1. KoncrpyupoBaHue TpakTa Jyisi pa3roHa 1 ajJbHeHIlero paBHOMEPHOTO IBHKEHUS IapUKa TN

TEJICHKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs OpycKa WK ABMXKCHUS IapUKa [0 HAKIOHHOU

IJIOCKOCTH.

3. Omnpenenenue ycKOpeHUs Tella Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIOHHOM MIOCKOCTH.

4. MHccrnegoBaHue 3aBUCUMOCTH TYTH OT BPEMEHH MpPU PABHOYCKOPEHHOM JBIKEHHH 0€3

HAYaJIbHOM CKOPOCTH.

5. IIpoBepka TUIOTE3bl: €CIH MPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHON CKOPOCTH ITyTH

OTHOCSITCS KaK psii HEYETHBIX YHCEell, TO COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIJIBI HOPMAJIBHOTO JTaBJICHUSI.

7. Onpenenenne ko3P PUIIMEHTa TPSHUS CKOIBKCHHUS.

8. Ompenenenue KECTKOCTH MPYKHUHBI.

9. Ompenenenrie pabOTHI CUIIBI TPEHHSI IPU PABHOMEPHOM ABM)KEHUHU TeJia MO TOPU30HTAIBHON

MIOBEPXHOCTH.

10. Ompenenenne pabOTBl CUIBI YINPYTrOCTH TMPU MOABEME Tpy3a C HCIOIb30BAHHEM

HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS YJHEPTHHU.

Pazgen 9. Mexann4yeckue KoJe0aHUA M BOJHBI

Koneb6arenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: IEpUO/, YaCTOTa,
amMIuInTyAa. MaremMatudeckuil ¥ py>KUHHBINA MasiTHUKU. [IpeBparienue sHEpruu npu
Ko0J1€0aTeIbHOM ABUKEHUH.

3aryxaromue Konebanus. BeinyxeHHsie konebanus. Pezonanc.

Mexanudeckue BoIHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [Ipo/10IbHBIE M TOTIEPEYHBIE BOJIHEI.
JInrHa BOJIHBI M CKOPOCTH €€ paclpoCTpaHeHHsl. MeXaHUUYeCKHe BOJHBI B TBEPAOM TeETIE,
celicMUYeCKHE BOJTHEI.

3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. lHGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu
Habumtonienue xosnebanuil Ten noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY’KUHE.
Habuntoienne BbIHYX/I€HHBIX KOJle0aHUI 1 pe30HaHCca.
Pacnpoctpanenue npoAoIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJEIN).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCcTHYECKHI pe30HaHC.
Jlabopamopuvie pabomot u onvimol
1. Ompenenenue yacToOTHI U NepHUo/Ia KoJeOaHU MaTeMaTHYECKOI0 MasTHUKA.
2. OmpenienieHre YacTOTHI M EPHOIa KOJIeOaHUH PYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoJa KOJeOaHUN MOABEUIEHHOTO K HUTU TPy3a OT JUIMHBI
HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHO/1a KOJICOAHUH NPY>KUHHOTO MasiTHUKA OT Macchl Tpy3a.
5. [IpoBepka HE3aBHCUMOCTH TIEpH0/1a KOJIeOaHH rpy3a, TIOABEIIEHHOTO K HUTH, OT MacChI Tpy3a.
6. OmnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHOAA KOJICOAHUHN NMPYKHUHHOTO MAasiTHUKA OT
MacChl Ipy3a 1 KECTKOCTH MPYKHHBI.

O U A WN R



7. U3mepenne yckopeHust CBOOOHOTO TaICHHUS.

Pazgea 10. DiaekTpoMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbBI

DNEeKTPOMarHuTHOE IoJjie. DIEKTPOMAarHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICIIONIb30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOIiCTBa CBETA.
Jlabopamopnuvie pabomot u onvimul
1. VI3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOHMIILHOTO Tee(OoHa.

Pa3znen 11. CBeToBbIE sIBJICHUS

JlyueBas mojnenb cBeta. Mctounuku ceta. [IpsMonuHeiiHoe pacnpocTpaHeHUE CBETA. 3aTMEHUS
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaXeHUs CBETA.

[Tpenomnenue cBeTa. 3aK0H npesnomieHus cBera. [logHoe BHyTpeHHee OTpaKEHUE CBETA.
Hcnonbs3oBanue MoJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nmydeit B mun3e. Ontudeckas cucreMa ¢oToanmnapara, MUKpockona u teneckona (MC).
['ma3 xak ontuueckas cucrema. bin3opykocTh U JaTbHO30PKOCTb.

Pasnosxxenue 6enoro ceera B cekTp. OnbiThl HptoToHa. CriojkeHHEe CIIEKTPATbHBIX I[BETOB.
Jucnepcus caera.

Hemoncmpayuu
[IpsmonuHEeitHOE pacpocTpaHeHHEe CBETA.
OTtpaxeHue cBera.
[Tomrydenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[IpenomiieHnne ceera.
OnTUYeCKUN CBETOBOI.
Xox mydeit B coOuparoiei JruH3e.
Xoz Jy4el B pacCenBaroleH JIMH3E.
[Tonydyenne n300paxeHui ¢ TOMOIIBIO JINH3.
. IIpunnun neiictBus ¢oroanmnapara, MUKPOCKONA U TEJIECKOIA.
10. Mopuens riasa.
11. PasnosxeHue 6emoro cBeTa B CHEKTP.
12. Tlomydenue GeOTo CBETA MPH CIOKEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimol
1. UccnenoBanue 3aBUCHMOCTH yTIila OTPAKEHUSI CBETOBOI'O JIyda OT yIJia MaJeHHUs.
2. M3ydeHune xapakTepUCTUK N300paKeHUs MTPEIMETa B IIJIOCKOM 3epKaje.
3. HccnenoBaHre 3aBUCHMOCTH yTIIa IPEIOMIICHHUS! CBETOBOTO JIyda OT YTJIa TTaJIeHHsI Ha
TPaHULE «BO3yX—CTEKIIO».
4. Tlonyuenue n300pakeHUH C MOMOIIBI0 COOMPAOIICH JTNH3HI.
5. Ompenenenne GoKyCHOT0 pacCTOSHUS M ONTHUYECKON CHITBI COOMPAOIIEH JIMH3BI.
6. OnBITHI 11O Pa3IOKEHUIO OEJIOTO CBETA B CIIEKT.
7. ONBITHI 110 BOCIPUATHIO 1IBETA MPEAMETOB IIPU UX HAOIIOIEHUH Yepe3 IIBETOBbIE (DMIIBTPHI.

© PN A ®NE

Pa3nes 12. KBanTOBBIC sIBJICHUS
OmneiTel Pezepdopaa u minanerapuast Moaens atroMa. Mozens atoma bopa. Ucnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHUaThle CIIEKTPHI.



PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnyderus. CTpoeHune aToMHOTO siapa. Hykionnas
MO/IeJIb aTOMHOTO sipa. M3oTorEb!.

PannoaxtuBHbIe peBpamienus. [lepuos nonypacnaga aTOMHBIX SAEp.

SAnepHble peakuy. 3aKOHBI COXPAaHEHUSI 3aPSA0BOI0 U MACCOBOT'O YUCEN. DHEPTHUsl CBS3U
aTOMHBIX sifiep. CBsI3b Macchl ¥ dHepruu. Peakuuu cuHTesa u aenenus saep. Mctounuku sHepruu
Connua u 3BE371.

Snepnas suepreruka. JleiicTBHs paAOAKTUBHBIX U3JIyY€HUN Ha JKUBBIE OPTaHU3MBI.

Jemoncmpayuu

CrieKTphl U3JIy4€HUs U MOIJIOIIEHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CuexTp Bomopo/a.

Hab6mronenue tpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Peructpanus u3inydeHus IpupOIHBIX MUHEPAJIOB U MPOTYKTOB.

ﬂaﬁopamopnbw padomul u onvimol
1. HaGnroneHue CIjIOMIHbIX U TUHEHYAThIX CIEKTPOB U3ITyUEHUSI.
2. VccnenoBanre TPEKOB: M3MEPEHHUE YHEPTUN YACTHIIBI 10 TOPMO3HOMY ITYTH (110
doTorpadusm).
3. 3mepenue painoakTUBHOTO (poHA.

ok whE

IloBTOpHTE/IBLHO-000011Ia10IIIHIT MOTYJ/Ib

IToBTOpUTENIEHO-00001IAIONINI MOy b IPEAHA3HAYEH /ISl CHCTEMATU3aluu U 00001IeHns
IIPEIMETHOTO COZIEPKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO IIPY U3YUEHUHU BCETro Kypca
¢bu3uky, a TaKxke 11 NoAroToBKU K OCHOBHOMY roCy1apCTBEHHOMY 9K3aMeHy Mo (u3uKe Juis
00y4aroImuxcs, BRIOPABIINX 3TOT yUEOHBIH MpeaMeT.

[Tpu n3ydeHnn JaHHOTO MOJYJISl PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUbBI IeITEIHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeYnBACTCS JOCTHKEHHE TPEMETHBIX i METANPEIMETHBIX TUIAHUPYEMBIX
pe3yabTaToB 00y4eHus1, popMUpyeTCs eCTECTBEHHO-HaYYHasi IPaMOTHOCTh: OCBOEHUE HAyUHBIX
METO/IOB UCCIIEIOBaHUS SIBJICHUI IPUPOBI U TEXHUKH, OBJIAJICHHIE YMEHUSIMH OOBSICHSTD
¢du3nyeckue sBIEHUS, IPUMEHsS NOTyUYEeHHbIE 3HAHU, pelaTh 3aJa4, B TOM YHCJIe KaYeCTBEHHBIE
Y DKCTIEPIMEHTAIIbHBIE.

[TpuHIMNMATBHO AEATEIBHOCTHBIN XapakTep JaHHOTO pa3jielia peaqu3yercs 3a CuéT Toro, 4ro
yYaIyecs: BBIOTHSIOT 3a/IaHHsI, B KOTOPBIX UM IIpeIaraercs:

B Ha OCHOBC ITOJIYUYCHHBIX 3HaHUH pacnio3HaBaTb U HAYyYHO 0OBACHATH (I)I/I3I/I‘leCKI/Ie SABJICHUSA B

OKPY’KaIOIIIeH MPUPOJIe ¥ TOBCEIHEBHOM KU3HU;

B  HCIOJIb30BATb HAYYHBIC MCETOABI HCCICHOBAaHUA (I)I/I3I/I‘-ICCKI/IX HBJ'IeHI/II\/’I, B TOM 4YHCIIC IJIAd

HpOBepKI/I TUIIOTEC3 U HOJ'IyLICHI/IS{ TeopeTHqGCKHX BBIBOJIOB,
B OOBSCHATH HAYYHBIE OCHOBBI HAM0O0JI€€ BAKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HaHpI/IMep, HpaKTI/ILIeCKOFO HUCITOJIB30BAHUS paanqulx NCTOYHUKOB 3HepFI/II/I Ha OCHOBEC 3aKOHa
IIPEBPALLECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB JHEPTUU.
Kaxxnas u3 Tem maHHOTO pasjiena BKIOYAET IKCIEPUMEHTAIBHOE UCCIeOBaHIE 0000IIaI0IIEeT0o
xapakrtepa. Pa3ien 3aBepiaercsi IpoBeACHUEM TUATHOCTHYECKON M OIEHOYHOM paboThI 3a Kypc
OCHOBHOM HIKOJIEI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzydenne yaeOHOro npenmera «Pusnkay Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
JOJDKHO 00ECIIeYMBaTh JOCTH)KCHHE CICAYIONTUX TUIYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3VJIBTATHI

[TarpuoTryeckoe BOCIIUTAHUE:

— TMpOsSIBJICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3NYECKON HAYKH;
— IEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCUICKUX YIEHBIX-(DU3UKOB.

['paxxmanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUU OOIIECTBEHHO3HAYNMBIX U dTHICCKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HaHME BaXKHOCTU MOPATIbHO-ITUYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO.
DCTEeTUYECKOE BOCITUTAHHUE:

— BOCIIPHUATHE ICTETUYECKUX KaueCTB (PU3NUYECKON HAYKHU: €€ TApMOHUYHOTO TTOCTPOCHUS,
CTPOTOCTU, TOYHOCTH, TJAKOHUYHOCTH.

[lenHOCTH HAy4YHOTO MMO3HAHUS:

— OCO3HaHHE IEHHOCTU (PU3NYECKON HayKU KaK MOIIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JII0O003HATEIBHOCTH, HHTEPECa K UCCIIEI0BATENLCKON AEITEIbHOCTH.
dopMUpOBaHUE KYJIbTYPbI 3J0POBbSI K SMOLMOHAIHHOTO OJIAarOMOIy ns:

— OCO3HaHHME IIEHHOCTH 0€301acHOT0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BKHOCTH TITpaBuJjI 0€30MMaCHOI0 MOBEICHUS HAa TPAHCIIOPTE, HA JIOPOTax, C SJIECKTPUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— ¢(hOpMHUPOBAHHOCTH HaBbIKA PEIICKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMIMOKY M TAKOTO e
1paBa y JIpyroro 4eioBeKa.

TpynoBoe BociuTaHue:

— AaKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKaX CeMbH, IIKOJIbI, TOPOa, Kpasi)
TEXHOJIOTUYECKON U COLMANTBHON HAMpPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U HU3HUECKUX
3HAHUM;

— UHTEpec K MPaKTHIeCKOMY M3yUeHUI0 TPodeccHil, CBSI3aHHBIX ¢ (PU3UKOIA.

DKOJIOTHYECKOE BOCITHTAHHE:

— OpHUEHTAaIlMs Ha MPUMEHEeHHEe (PM3NUECKUX 3HAHUH JIJIs peleH s 3a/1a4 B 00JIaCTH OKpY KaroIen
Cpelibl, INIAHUPOBAHUS IMOCTYTKOB U OIIEHKU WX BO3MOXKHBIX MTOCJIEICTBUM JIJIS1 OKPYIKAIOIIEH CPEIbL;
— OCO3HaHHe T00aJIBHOr0 XapaKkTepa SKOJOTHYECKUX MPOoOIeM U MMy Tel X pelieHus.
AnanTanys 00yJaromerocsi K U3MEHSIOIUMCS YCIOBHSIM COIIMAIBHON U TPUPOIHOM CPEIbI:

— TOTPEOHOCTH BO B3aMMOICHCTBUY MPHU BBIMOJIHEHUN UCCIIEOBAHUNA U TIPOEKTOB (PU3NUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NeATEIbHOCTD;

— MOTpeOHOCTH B (JOPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YuCie GOPMYIUPOBATH UJICU, TOHSITHUS,
TUIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

— 0coO3HaHHE Me(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3HKH;

— TUTAHHPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHU;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIISATH B3aUMOCBS3H IIPUPOIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIie C UCTIOIb30BaHHEeM (PU3MYECKHUX 3HAHUM;

— OIICHKA CBOWX JIEHCTBUM C YUETOM BIMSHHS Ha OKPYIKAIOIIYIO CPEIy, BO3MOXKHBIX T100aTBHBIX
MMOCJIEACTBHI.

METAIIPEJIMETHBIE PE3VJIbTATbBI



YHuBepcaabHble NO3HABATE/IbHbIE 1eICTBHSA

ba3zoBble mornueckue 1eMCTBU:

— BBIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SBICHUN);

— yCTaHaBIUBaTh CYUIECTBEHHbIN MPU3HAK KIaccu(UKaIMK, OCHOBAHUA 1Ji1 00001IeHUs U
CpaBHEHUS,

— BBISABJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B paCCMAaTPUBAEMBIX (paKTax, JaHHBIX U
HAOJIOACHUAX, OTHOCALINXCS K (PHU3UUECKUM SIBIICHUSIM;

— BBISBJISTH IPUYMHHO-CIICACTBEHHbIE CBS3U MPU U3YUYCHUH (PU3NUECKUX SIBJICHUM U IIPOIECCOB;
JIeNaTh BBIBOJIBI C UCTIOJIB30BAHUEM JICIYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHHH, BbIIBUTATh
TUIOTE3bI O B3aUMOCBS3IX (PU3HUUECKUX BEIUYUH;

—  CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pemieHus ydeOHOW (u3nyeckod 3amadum (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peEIIeHHs, BBHIOOpP Haubosiee MOAXOMAIIETO C YYETOM CaMOCTOSATEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbCcKue AeUCTBUS:

— HCHOJb30BaTh BOIPOCHI KK UCCIIE0BATEIbCKUIA HHCTPYMEHT I103HAHUS;

— TMPOBOAHUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIM (QU3NUEeCKHit
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE (PUZUUECKOTO SIBICHNUS;

— OICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POpPMAIMIO, TOJYYEHHYI0 B XOJe
HCCIIEIOBAHMS MJIU SKCIIEPUMEHTA;

—  €aMoOCTOSITENbHO (HOpMyIHUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS,

— TPOTHO3UPOBATH BO3MOXKHOE JajibHElIIee pa3BUTHE PUINIECKUX MTPOIIECCOB, a TAKXKE
BBIIBUTATh IIPEINOJ0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabota ¢ nuapopmanmeii:

— TMPHUMEHATH Pa3IHMYHbIC METOJIbI, ”HCTPYMEHTHI M 3aIIPOCHI IPU TIOUCKE B 0TOOpe HH(OpMAIHH
WM JAHHBIX C YYETOM MPEASIOKEHHOM yueOHoi pusnueckoi 3aaauu;

—  aHaAJM3HMPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIUIO Pa3IMUHBIX BUIOB U
dbopM mpescTaBICHUS;

— CaMOCTOSITEIbHO BBIOMPATh ONTHMAIbHYIO (POpMY IpeacTaBiIeHNs HH(OPMaLUU U
WJUTIOCTPUPOBATH pelllaeMble 3a7]a4i HECIIOKHBIMU CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi 1 X
KOMOHMHALUSIMHU.

YHuBepcajibHble KOMMYHUKATHBHbIE 1€ CTBHUS

Obwenue:

— B Xo0/€¢ O0CyXJeHus y4yeOHOro maTepualia, pe3yjabTaTOB JIA0OPATOPHBIX PadOT U TMPOEKTOB
3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYKIaeMOI TeMbI U BbICKa3bIBaTh UJIEH, HAIIEIICHHBIE HA PEIIeHHE
3a/1auu ¥ ToJiep KaHue OJarokenaTeIbHOCTA OOIICHHS;

— CONOCTAaBJATh CBOM CYXICHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB Juajnora, oOHapyXHBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

— BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

—  TyOJWUYHO TPEICTaBIATh PE3yJbTaThl BBITOJHEHHOTO (U3WYECKOTO OIBITa (IKCIICPUMEHTA,
UCCIIETOBAHMSI, IPOCKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUYUECMB0):

— TMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAaHAHON ¥ WHANBUAYAIBHON pabOThI IPU PELICHUH
KOHKpEeTHO! (hr3nuecKoil mpoOaembl;

— TPUHUMATH eI COBMECTHOW JESITeNbHOCTH, OPTaHU30BBIBATh JIEHCTBUS MO €€ JOCTHKECHUIO:
pacmpenensaTh poyi, 0OCYKIaTh MPOIECCHl U PE3yIbTAaThl COBMECTHOW pabOThI, 00001mMaTh MHEHHS
HECKOJIbKUX JIFOJICH;



— BBINOJHATE CBOIO 4aCTh PA0OTHI, JOCTUrasi KaYeCTBEHHOI'O pe3ysbTara 0 CBOEMY HaIpPaBJICHUIO
1 KOOPIAMHUPYS CBOU JACUCTBUSA C IPYTMMH YJICHAMU KOMaH/IbI;

— OLCHMBATh KAauyecTBO CBOEr0 BKJIAJa B OOWIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIbHO
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

YHuBepcajbHbIe peryJssTHBHbIE 1eHCTBUS

Camoopzanuzayus:

— BBIBJIATH MPOOJEMBl B JKU3HCHHBIX W YYEOHBIX CHUTYyalUsX, TPEOYIONIMX I PEIICHUS
(bu3nyecKux 3HAHUI;

— OpPHUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAX MPUHATHUS PEIICHUH (MHAMBUAYATbHOE, MPUHATHE
pelleHus B IpynIe, NPUHITHE PEeIIeHUi TPYIo);

— CaMOCTOSITENIFHO COCTABJIATh aJTOPUTM pelIeHUs (PU3HMUECKON 3a/1a4M WM TIaHa MCCIIeOBaHUs
C Y4ETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble
BAPUAHTHI PEILCHUN;

— Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokonmpons (pehrexcusn):

— J1aBaTh aJIEKBaTHYIO OIICHKY CUTYyallUM U IpeJyiaraTh IiaH e€ N3MEHECHHUS,

— OOBSCHATH MPUYUHBI JOCTIKCHUS (HEIOCTIKEHUS) PE3YJIBTATOB JIEATSIBHOCTH, JaBaTh OIECHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHCJIC B XOJ BBINOJHEHHUS (HU3HUECKOTO
UCCJICIOBAHMSI WU TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIUXCS CUTYyallUi,
YCTAaHOBJICHHBIX OMMOOK, BOSHUKIIUX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM. DMOIIMOHATbHBINA NHTEIUICKT:

— CTaBUTH ceOs Ha MECTO APYroro 4ejioBeKa B XOJe CIOpa WJIM TUCKYCCHH HAa HAaydHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceds u opycux:

—TMpU3HABaTh CBOE MPABO Ha OMIMOKY MpH perieHnH (U3NYeCKUX 3a7ad WU B YTBEPXKICHUSX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JAPYTroro.

NPEIJMETHBIE PE3YJIBTATHI
7 kaacc

IIpenmeTHbIe pe3yJbTaThl HA $230BOM YPOBHE T0JKHBI 0TPAKATH

c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

— HCIIOJIb30BAaTh IIOHATHUA: (1)I/I3I/I‘-ICCKI/I€ U XHUMHNYECKHE SBJICHUA, Ha6J'IIO}IeHI/IC, OKCIICPUMCHT,
MOJieTlb, THUIOTE3a; COUHHIBI (PU3MYECKHX BENUYMH, aToOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa  (TBEpmOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe [BIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSAMOIMHEWHOE), TPaeKTOpUsl, paBHOACHCTBYOMmAs cuil, Aegopmaius (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

— pasnuyath sBaeHus (aud@y3us; TEMIoBOe ABMKEHNE YACTHII BEIIECTBA; PABHOMEPHOE JIBUKCHHE;
HCPAaBHOMCPHOC JBUKCHHUC, HWHCPLUA, B3aHMO}IeﬁCTBHe TCJI; PaBHOBECUC TBépZ[I)IX T€a1 C
3aKperIEHHON OChIO BpallleHUs; Mepeaadya JaBleHUs TBEPABIMHU TellaMH, KHJKOCTSIMU W Ta3aMu;
aTMoc(epHOe JaBlIeHUE; IUIaBaHUE TEJ; MPEBPAIICHUS MEXaHUYECKOW SHEPTHH) IO OMUCAHUIO HX
XapaKTepPHBIX CBOKCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

— pacno3HaBaTh NPOABICHUEC U3YYCHHBIX Q)HSI/ILIGCKI/IX SIBJICHUU B OKpYy>KaroumeM MHUPE, B TOM YUCITIC
¢dbu3nueckre SBICHHUS B MPHUPOJEC: NMPUMEPHl ABMKCHUS C Pa3IUYHBIMU CKOPOCTSAMH B KHBOW U
HEXXHUBOW MPUPOJIe; AEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE AaTMOCHEPHOTO 1aBIICHUS
Ha J)KUBOW OpPTaHU3M; IJIaBaHUE PBIO; PHIYaru B TEJE YeIOBEKa; MPU 3TOM MEPEBOAUTH MPAKTHIECKYIO
3a/1ad4y B y4eOHYIO0, BbIIETATh CYLIIECTBEHHbIE CBOWCTBA/IPU3HAKH (DU3MUECKUX SIBJICHMIA;



— OIIUCBIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3HUYECKHE SBICHUS, UCIIONIB3YS (PU3NUECKUE BETUUYHUHBI
(mMacca, 00BEM, TUIOTHOCTD BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIa YIPYTOCTH,
cuJia TSKECTH, BEC Tea, CHJ1a TPeHUs], JaBiieHue (TBEPAOro Tela, XHUIAKOCTH, I'a3a), BEITAIKHBAIOILAST
CWJIa, MeXaHW4eckas paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHIIbI, KOI(PQPUIHUEHT IOJIE3HOTO
JEUCTBUS MEXAaHHW3MOB, KMHETHYECKas W IOTEHLHUANbHAs SHEpPrus); NpU ONMCAHUM HPAaBUIBHO
TPAaKTOBaTh (PU3NUECKUN CMBICI HCIIOJIb3YEMBIX BETMYMH, UX 0003HAUYECHUS U €AUHULIBI (PU3UIECKUX
BEIMYMH, HAXOOUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (GHU3UYECKYI0 BEIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPauKN U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

— XapakTepHu30BaTh CBOMCTBA Tell, PU3NUECKUE SBJICHUS U IPOLIECCHI, UCII0JIb3YS IPAaBUIIA CIOKEHUS
cu (BIOJIb OJTHOM MPSIMO),

3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IIpaBUJIO paBHOBecHs peluara (0j0ka), «30510TO€
MPAaBUJIO» MEXAHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPrHH; MPU ITOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

— OOBACHATH PU3NYECKHUE SBICHUS, TPOIIECCHI K CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYAIUA
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh IHPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
00BbsiICHEHHE U3 1—2 JIOTMYECKHX IIaroB C OMOpOi Ha 1—2 W3yYeHHBIX CBOWCTBA (hU3MUYECKHX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemath pacu€THbIC 33a7aud B |—2 NMEHCTBHA, MCIONB3YS 3aKOHBI M (YOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BeIMYMHBI: HAa OCHOBE aHalM3a yCIOBMS 3a/ayd 3alMChIBaTh KpPaTKOE YCIIOBHE,
MOJICTABIISATh (PU3UYECKUE BEIWYMHBI B (HOPMYIIBI U MPOBOIUTH PACUETHI, HAXOIUTH CIPABOYHBIE
JlaHHbIe, HEOOXOUMBbIE ISl pelIeHUs 3aJla4, OLCHUBATh PEAIMCTUYHOCTh MOJYyYEHHOH (hu3ndyecKkoi
BEJINYMHEI;

— pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOILIM (PU3NYECKHX METOJOB; B
ONMCAaHWM WCCIICJOBAHUS BBIJIEIATh IPOBEPSIEMOE MPEAINONOKEHHE (THIOTE3Y), pas3anyaTh |
MHTEPIPETHUPOBATH MTOJIyUYEHHbIN pe3yIbTaT, HaXOIUTh OLIMOKHU B XO/1€ ONbITA, J1EJIaTh BHIBOJBI 110 €T0
pe3yibTaram;

— TPOBOJUTH OMNBITHI 10 HAOIIOJEHUIO (PU3NYECKUX SIBICHUM WM (U3NYECKUX CBOICTB TeIl:
dbopMyaHpOBaTh TPOBEPSEMbIE MNPEANOIOKEHUsA, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONbITa U OPMYJIMPOBATH BHIBOJIBL;

— BBITIOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHHU, MacChl TeJia, 00bEMa, CHUITBI M TEMITEPATyPhI
C UCIOJIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBHIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUs IPUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

—  TPOBOAMTH HCCJIEIOBAHHWE 3aBUCHUMOCTH OJHON (pu3MUYecKOW BENTUYMHBI OT JPYroi ¢
WCTIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHHU JIBWKEHMS TeJla; CHJIbl TPEHUS CKOJBKEHHUS OT CHUJIbl JIaBJIeHMs, KaduecTBa 0OpabOTKU
MIOBEPXHOCTEH TeN M HE3aBHCHMOCTH CHIIBI TPEHHUS OT IUIOMIATH CONPUKOCHOBEHHS TEN;, CHJIIBI
YIPYTOCTH OT YJUIMHEHHS MPYKHUHBI; BBITAIKUBAIOLIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tesa u
OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, HA KOTOPYIO
MIOTPY>KEHO TEJO; YCIOBUI MiaBaHUS Tell, YCIOBUI paBHOBECHUS pbluara U OJOKOB); y4acTBOBAThH B
TUTAHUPOBAHUH Y4€OHOTO HCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBHIOJNHATH U3MEPEHUS, CIEAys
NPEUI0KEHHOMY IIJ1aHy, (PUKCHPOBATh PE3yIbTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3NUYECKUX BETMUUH
B BUJIC TIPEIOKEHHBIX TAOJHII ¥ TPAQHKOB, JA€TIaTh BEIBOIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHHS;

— TPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3UUECKUX BEIHUYMH (IJIOTHOCTh BELIECTBA KHUJIKOCTH U
TBEPJIOTO Tela; CHJIa TPEHHSI CKOJIBKSHHUS; JaBJICHHE BO3/yXa; BEITAJKUBAIONIAS CHJIA, IEHCTBYIOIIAs
Ha TOTPYKEHHOE B KHUJKOCTb TE€J0; KOAX(PQPHUIMEHT IMOJIE3HOTO AEHCTBHS MPOCTHIX MEXaHH3MOB),
Clleys TIPEITIOKESHHON WHCTPYKIMH: TIPH BBITOJHEHUH U3MEPEHUI cOOMpaTh IKCIIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYMCIISTH 3HAYEHNE HCKOMOW BETMYHMHBI;

— c00JII0/1aTh TPaBUJIa TEXHUKH OE€30MaCHOCTH MPpH padboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;



— YKa3blBaTh MPHUHIMIIBI JEUCTBUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECS COCYHAbl, 0apoMeTp, pbluar, MOJBWXHBIA W HEMOJBIKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

— XapaKTepHU30BaTh MPUHIUIIBI JICHCTBUS N3YYEHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOHCTB C OTIOPOi
Ha UX OMHMCAaHUA (B TOM YHWCIE: MOJIUIMITHUKH, YCTPOWCTBO BOAOIPOBOAA, THIPABINYECKHUIl mpece,
MaHOMETp, BBICOTOMED, OPIIHEBON HACOC, APEOMETP), HUCIIOJIB3Ys 3HAHHUS O CBOWCTBAX (PU3MUYECKHUX
SBJICHUN ¥ HEOOXOAUMBbIe (PU3NUYECKUE 3aKOHbBI, K 3aKOHOMEPHOCTH;

— TPHUBOAMTH MPUMEPHI / HAXOAUTH MH(POPMAIMIO O IMPUMEpPax MPAKTHUECKOTO HCIOIb30BAHMUS
¢bu3nyecKux 3HaHWI B MOBCEIHEBHOM XU3HU AJisi oOecrieueHus: 6e30MacHOCTH MpHU OOpallleHuu C
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 3/0POBbSI M COOJIOACHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKpPYKarOLIEH Cpelie;

— OCYIWIECTBIATH OTOOP MCTOYHHKOB MH(POPMALUHU B ceTH MIHTEpHET B COOTBETCTBUU C 33aHHBIM
ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUMN U ITyTEM CPaBHEHHUSI PA3JIMYHBIX UICTOUYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISICTCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

— HCIOJNb30BaThb MPU BHINOJHEHUM YYEOHBIX 3a/laHuil HAYYHO-TIONMYJISIPHYIO JIUTEPaTypy
(U3NIECKOTO Co/epIKaHus, CIIPABOYHBIE MaTepHAaIIbl, pecypchl ceTn MHTepHeT; BiIageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
— CcO3J1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHHKOB
uHpopmanuu (GpU3NYECKOro Coaep)kKaHus, B TOM 4YHCIe MyOJUYHO JeNaTh KpaTKUe COOOIICHUS O
pe3yabTaTax MPOeKTOB MM YYEOHBIX MCCIIEJOBAHU; IIPU 3TOM IPAMOTHO HMCITIOJI30BaTh M3Y4YECHHBIN
MOHATUIMHBIN anmapar Kypca (U3uKH, COMPOBOXKAATH BBICTYIUICHHUE MTPE3ECHTAIIUEIH;

— IIpH BBIIIOJIHEHUHU YUYEOHBIX IIPOEKTOB U MCCIIEI0BAaHUMN paclpeleisTh 00s13aHHOCTU B TPYIIIE B
COOTBETCTBUM C NOCTABICHHBIMU 33/1a4aMH, CIIEIUTh 32 BBIIIOJIHEHHUEM IlJlaHa JEHCTBUM, aJleKBaTHO
OLICHMBATh COOCTBEHHBI BKJIaJ] B JI€ATENbHOCTh TIPYIIblI; BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICIICTBUE, YUNUTHIBASI MHEHHUE OKPYKAKOLIUX.

8 ki1ace

IIpeameTHbIe pe3y/1bTaThl HA 0230BOM YPOBHE J0JIKHBI 0TPAKATh

c(OpPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHUI:

— HCHOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHUE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHHSI BEUIECTBAa, KPUCTAIJIMYECKHME W aMop(Hble Tela, HACBIEHHBIH U
HEHaCBILICHHBIN Map, BIAXXHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSISI SHEPT U, TEIJIOBOM JIBUTaTEllb;
AJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsijl, DJIEKTPUUECKOEe I10JIe, MPOBOJHUKM U JIUAJIEKTPUKH,
ITOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pasnuuaTh SABICHMS (TEIUIOBOE pACIIMPEHHE/CHKaTHe, TeIsonepeaada, TEIIOBOE pPaBHOBECHE,
CMauMBaHWE, KANWJUIIPHBIE SIBICHUS, WCIApEHHE, KOHJACHCAlUs, IUIABJICHUE, KPUCTAIIM3ALMS
(oTBepneBaHME), KUIIEHUE, TeIonepeaaya (TEIJIONPOBOJHOCTb, KOHBEKIIUS, W3JIy4YECHUE);
ANIEKTPU3aLUs TEJl, B3aUMOJEHCTBHUE 3apA0B, NIEUCTBUS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE,
B3alMO/ICIICTBIE MAarHUTOB, JICHICTBIE MATHUTHOTO IOJII HA IPOBOJAHUK C TOKOM, 3JIEKTPOMarHuTHas
MHIYKIMS) 10 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMUX TaHHOE
(bu3nyecKoe SIBICHUE;

— pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUHN B OKpPY’KaIOIIEM MHUpE, B TOM YUCIIE
¢bu3nueckue SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KalWUISpHbBIE SIBICHUS B IPUPO/IE,
KpHUCTaJUIBl B MpHpoJie, u3inyuenne CoiHia, 3amep3aHue BOJ0EMOB, MOpCKUE Opu3bl, 0Opa3oBaHue
pochl, TymMaHa, HHEs, CHEra; JJIEKTpUYECKHEe SBIEHUS B arMmocdepe, 3JIEKTPUUECTBO >KUBBIX
OpPraHU3MOB; MarHUTHOE I0JIe 3eMJTH, Jpeiid MOJIF0COB, POJIb MATHUTHOTO MOJIS JUIs )KU3HU Ha 3eMIIe,
MOJIAPHOE CHUSIHUE; IpPH STOM MEPEeBOJUTH MPAKTUYECKYI0 3ajady B Yy4eOHYyIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBICHUMH;



— ONMCHIBATh U3YUYCHHbIE CBOMCTBA TeNl U GU3UYECKHUE SIBICHUS, UCIONB3YS (PU3HMUECKUE BETUUYUHbI
(Temrieparypa, BHYTPEHHSISI DHEpIMsl, KOJUYECTBO TEIUIOTHI, yJAEIbHAs TEIUIOEMKOCTH BEIECTBA,
yAenbHas TeIJIoTa IJIaBJICHMs, YJeJIbHAas TEIIOTa MapooO0pa3oBaHUs, YJEJbHAs TEIIOTa CrOPaHU
TOIJINBA, KOA((UIMEHT MOJE3HOTO IEHCTBUS TEIUIOBOW MAIIWHBI, OTHOCHTEIbHAs BIAXXHOCTb
BO3[yXa, DIEKTPUYECKUM 3apsl, CHJIa TOKa, OJEKTPUUECKOE HaMpsHKEHHE, COMPOTHBICHUE
MIPOBOJIHUKA, YJEIIbHOE CONPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD IEKTPHUECKOTO TOKA); TPH
OMMCAaHUU TMPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICH HCIOJB3YEMBIX BEJIWYHH, 0003HAYECHUS U
eIMHUIIB! (PU3NYECKUX BEIMYHH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PHU3MUECKYIO BEINUUHY
C IPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

— XapakTepu3oBaTh CBOWCTBa Tel, (pU3MUECKUE SBICHHUS W TPOLECCHI, HCIIOJB3YyS OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEIECTBA, MPHUHIIMII CYIEPHO3ULIUU
1oJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsa, 3akoH Oma JJis yyacTka LEenH, 3aKOH
Jxoyns—IJleHia, 3aK0H COXpaHEHUs! YHEPTHH; IPU STOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
U 3aIlMCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKEHUE;

— OOBACHATH (PU3UUYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCTE CUTYyallMi
[IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 |—2 JIOTMYeCKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBa (HU3MUECKHUX
SBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

— pewmaTh pacu€THbIe 3a/a4d B 2—3 JEUCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
¢bu3nvecKre BeTMUMHBI: HA OCHOBE aHAJIN3a YCIOBHS 33/1a4H 3aIMCHIBATH KPATKOE YCIOBHUE, BBISBIISTH
HEJOCTAaTOK JaHHBIX ISl PElIeHUs 3a7aud, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€
peleHusl, MPOBOJANUTh PACUYEThl M CPABHMBATH IMOJNYYECHHOE 3HAUYEHUE (U3UYECKON BEIUYHUHBI C
W3BECTHBIMU JIaHHBIMH;

— pacrno3HaBaTh IpPOOJIEMbI, KOTOpPbIE MOYKHO PELIUTh IPU IMOMOIIM (PUINYECKHUX METOJIOB;
UCIONIb3Ysl OIMCAaHHE UCCIEOBAHMSI, BBIICISATH MPOBEPSEMOE MPEANOJIOKEHUE, OILIEHUBAThH
[IPaBWJIbHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOIBL;

— TMPOBOJIUTH OMNBITHI MO HAOTIOACHHUIO (PU3UYECKHX SBICHUM WM (PU3NYECKHX CBOWMCTB Tl
(KanmMJUTApHBIE SIBICHUS, 3aBHCUMOCTD JaBIICHHS BO3[yXa OT €ro o0b&Ma, TeMIeparypbl; CKOPOCTH
mpolecca OCThIBAaHUS/HATPEBAHUS MpPH M3IYYEHHH OT I[[BeTa U3Ny- Yalolleil/morioraromen
MTOBEPXHOCTHU; CKOPOCTh UCHAPEHUs BOJBI OT TEMIIEPATYPhl KUIKOCTH U IJIOLIAAN €€ MOBEPXHOCTH;
JIEKTpHU3allUsg TeJl W B3aUMOJIEHCTBHE HJIEKTPUUECKUX 3apsijioB; B3aWMOJECHCTBHE HOCTOSHHBIX
MarHUTOB, BU3YaJIU3aIlHsl MArHUTHBIX TTOJIEH TIOCTOSTHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO TTOJIS HA
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOIO TOKA):
(dbopMynupoBaTh IpPOBEPSEMBbIE MPEANOJNOKEHUs, COOMPATh YCTAaHOBKY W3 MPEJIOKEHHOTO
000py/I0BaHUS; OMUCHIBAThH XOJI OMBITA U (HOPMYITUPOBATH BBHIBOIBI;

— BBINIOJIHATD NPSMbIE U3MEPEHHUS TEMIIEPATyPbl, OTHOCUTEIbHOM BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HamnpsDKeHHUs C MCIOJIb30BAaHUEM aHAJIOTOBBIX TNPUOOPOB M JIATUMKOB (PU3UYECKUX BEJIUYUH;
CpaBHMBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

— TIPOBOJUTH HCCIEJOBAaHHE 3aBUCHUMOCTU OJHOM (HU3MYECKOM BENTUYMHBI OT JApPYrol ¢
HCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOJHMUKA OT €0 JJIUHBI,
IUIOUIA/IA MTONEPEYHOr0 CEYEHMSI M YIEJIBHOIO CONPOTHUBIICHUS BELIECTBA MPOBOJHUKA; CHJIBI TOKA,
UIYLIET0 Yepe3 MPOBOJHUK, OT HANPsDKEHUS Ha MPOBOJHUKE; UCCIIEOBAHHUE MOCIIE0BATEIBLHOIO U
napajyieIbHOr0 COSTUHEHUH MPOBOJHMUKOB): IUIAHMPOBATH HCCIENIOBaHME, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUs, CleAys MpeIOKEHHOMY IJIaHy, (UKCHPOBATH PE3YJbTaThl MOIYyYEHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaHKOB, JeNaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIIEA0BaHMS;

— TPOBOAUTH KOCBEHHbIE M3MEpEHUsl (PU3NYECKUX BEIMUUH (yAeibHas TEIUIOEMKOCTh BELIECTBA,
COIIPOTHBIIEHUE NTPOBOIHUKA, pab0OTa U MOIIHOCTh 3JIEKTPUYECKOT0 TOKA): TNIAHUPOBATh U3MEPEHUS,
coOupaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIeAys MpPEIIOKEHHOW WHCTPYKLUUHU, U BBIYUCIATH
3HAa4YEeHUE BEJIMUHHBI,

— c00JII0/1aTh TIPaBUJIa TEXHUKH O€30MaCHOCTH MPpH padboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;



— XapaKTepH30BaTh IPUHIUIIGI ICHCTBUS N3yUCHHBIX IPHOOPOB U TEXHMYECKUX YCTPOHCTB C OIIOPOH
Ha MX OMUCaHUsI (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETP, TapoBasi TypOHUHA, aMIIepMETD,
BOJIbTMETP, CUETUHK SIJICKTPUUECKOW SHEPTUH, JIEKTPOOCBETUTEILHBIC PHOOPHI, HarpeBaTeIbHbIC
AIEKTPONIPHOOPHI (IPUMEPBI), HIEKTPUIECKUE MPEIOXPAHUTEIH; SJIEKTPOMArHUT, SJICKTPOJABUIATEh
MOCTOSTHHOTO TOKa), HMCIIONb3ys 3HAHUS O CBOWCTBAaX (HU3MYECKUX SBICHUH W HEOOXOANMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

— pacrmo3HaBaTh HPOCThIE TEXHUYECKHUE YCTPOWCTBA M W3MEPUTEIbHBIE MPUOOPHI IO CXeMaM H
CXEMaTHYHBIM PHCYHKaM (KHJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP, JBHUIATEIb
BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT); COCTABISATh CXEMBI JIICKTPUYECKUX Lenen ¢
MOCJICOBATEIbHBIM M MApAIICIbHBIM COCJAUHEHUEM JJIEMEHTOB, pasjinyas yCJIOBHbIE 0003HAYCHUS
3JIEMEHTOB 3JICKTPHUYECKUX LIETIeH;

— TPUBOIUTH TMPHMEPHI/HAXOIUTh HHOOPMALUIO O TPUMEPaX MPAKTHYECKOTO HCIIOIb30BAHHS
¢bu3MUeCKUX 3HAHWK B MOBCEIHEBHOM JKM3HU Uil oOecriedeHus] Oe30MacHOCTH MpU OOpalieHuu ¢
npudopaMH Y TEXHUYCCKUMH YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS M COOJNIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOIIEH cperie;

— OCYUICCTBIISAITh MOMCK MH(pOpManuu (HU3UYECKOTO COCp)KaHUs B ceTh MHTEpHEeT, Ha OCHOBE
UMCIOLINXCS 3HAHUI M MyTEM CpPaBHEHHS JIOTIOJHHUTENIBHBIX MCTOYHUKOB BBLACIATH WH(POPMAIHIO,
KOTOpas SIBJISICTCS IPOTHBOPEYMBON HITH MOXKET OBITh HEJJOCTOBEPHOM;

— HCIOJB30BaTh MpPU BBIIOJIHEHHH YYEOHBIX 3aJaHU{ HAayYHO-TIONMYJISAPHYIO JIUTEPaTypy
(bHU3MUECKOTO CONICPKAaHUs, CIIPABOYHBIC MaTepUAIIbl, pecypchl ceTi VHTepHeT; BiaieTh npuéMamu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3J1aBaTh COOCTBEHHbIC MUCHBMEHHBIC U KPATKUE YCTHBIC COOOIIeH s, 00001ast HH()OPMALUIO 13
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJAEPXKAHUSA, B TOM YHCIE ITyOJIMYHO TPEICTABIATh
pE3yJbTaThl IPOSKTHON WJIM HUCCIIEIOBATEILCKON JCITEIIbHOCTH; TIPH ATOM IPaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN TIOHSATUIHBIN anmapaT Kypca (U3MKU, COTPOBOXKIATh BBICTYIUICHHE IPE3CHTAINEH;

— TIPH BBIOJHEHUH YYEOHBIX MPOCKTOB M HMCCIICJOBAHUIN (DU3UYECKUX IMPOIECCOB PACIPECIsTh
0053aHHOCTH B TPYTIIIE B COOTBETCTBUY C IOCTABJICHHBIMU 337[a4aMu, CJICTUTH 32 BBITOJTHEHUEM ITaHa
JCUCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIH BKIJIAJ B JCATEIBHOCTH
IPYIIBI; BBICTPauBaTh KOMMYHHKATUBHOE B3aWMOCWCTBHE, MpOSBISAS TOTOBHOCTh pa3peliarh
KOH(JIUKTHI.

9 kJacc

IIpenmeTrHble pe3yJbTaThl HA 6230BOM YPOBHE J0JIKHbI 0TPAKATH

c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:

— HCIIONIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepUaIbHAsl TOUKA, TPAEKTOPHUSI, OTHOCUTEIbHOCTD
MEXaHUYECKOro JBIKEHUS, fepopmanus (ynpyras, IIacTHUecKas), TpeHue, LIeHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTD U MEPErpy3KHU; LIEHTP TAKECTU; aOCOIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH
TBEPJIOTO Teja, paBHOBECHE; MEXaHWYEeCKHe KojeOaHUsl M BOJHBI, 3BYK, MH(pa3ByK U YJIbTPa3BYK;
AJIEKTPOMarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTb,
CIEKTpPhl HCIYCKaHUS M IMOIVIOIIEHUs; aib(a-, 6era- M ramma-u3iaydeHus, H30TOINbI, sJIepHas
SHEPreTHKa;

— pasnuyath sABJIEHUS (PaBHOMEPHOE U  HEPABHOMEPHOE IPSMOJIMHEWHOE JIBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE NaIeHNE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY’KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE JIBIDKEHUE, KoJleOaTelbHOe IBIKEHHE (3aTyXatolue
U BBIHYKJICHHBIE KOJeOaHus1), pe30HAHC, BOJIHOBOE JIBHKEHHE, OTPAKEHUE 3BYKa, MPSIMOJUHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE W IPEIIOMIIEHUE CBETa, IOJHOE BHYTPEHHEE OTpPaXEHUE CBETA,
pas3jokeHue Oeroro cBeTa B CHEKTP M CIOXKEHHME CIEKTPaJIbHBIX ILIBETOB, IUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHNYATOr0 CIEKTpa MU3JIyYEHHs) MO OMMCAHUIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3MUECKOE SBJICHHUE;



— pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NUYECKUX SBJICHUIN B OKpYKalOIIeM MUpPE (B TOM YHUCIIE
¢usnveckue sSBICHUA B MPHUPOJE: NMPUIHMBBI U OTJIMBBI, ABIKEHHE IaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE [BUKEHHE >XUBBIX OPraHHU3MOB, BOCIPHUSTUE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICECHHE,
CeliCMUYeCKHEe BOJIHBI, IIyHAMH, 5XO0, IIBETa TEJ, ONTHYECKHUE SIBICHUS B MPHPOJIE, OMOIOTHIECKOEe
NeCTBHE BHAKMMOTO, YJIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO M3JIYYEHUN; €CTECTBEHHBIN
pPaIMOaKTUBHBIA (OH, KOCMUYECKHE JY4H, PaJAMOAKTHBHOE H3Iy4YE€HHE MHPUPOIHBIX MHUHEPAJIOB;
NeCTBHE PalnOaKTUBHBIX U3IyYCHUI Ha OPTaHU3M YEJIOBEKa), IPH STOM NEPEBOAUTH MPAKTHUECKYIO
3ajjauy B yueOHYI0, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA/PU3HAKY (U3UUECKUX SIBICHUM;

— OIHUCHIBaTh U3yUYEHHbIE CBOMCTBA TN U (PU3NYECKUE SBJICHHUS, UCTIONb3Ys (PU3NUECKUE BETHUNHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJla TP HEPABHOMEPHOM JIBJKEHUH, YCKOPEHHE, IIEPEMEILIEHUE,
MyTh, YIJIOBasi CKOPOCThb, CHJIa TPEHMsI, CUJIa YNPYrOCTHU, CUJa TSHKECTH, YCKOPEHHE CBOOOIHOIO
NaJieHusi, BEC Tela, WMIYJbC TeJa, HMMITYyJIbC CHJIBI, MEXaHW4eckKas padoTa M MOIIHOCTH,
MOTEHIIMAJIbHAs HHEPrHUsl Teljla, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMJIM, MOTEHIMAbHAsS SHEPrus
CKAaTOM NpYKUHbI, KHHETUYECKash SHEprus, NOJHAs MEXaHWYEeCKas SHEprus, Mepuoj] U YacToTa
KojeOaHui, AMUMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTellb
MPEJIOMIJICHUSI CpEJibl); TMPH ONMMCAHUH TPABUIBHO TPAKTOBATh (DU3NUYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HA4YeHHs] M €AUHULBI (U3UYECKUX BEIUYUH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapuKd H3YUCHHBIX
3aBUCHUMOCTEH (PU3NUECKIX BEIUYMH;

— XapaKTepH30BaTh CBOMCTBA T, PU3NUECKHUE SIBICHUS U TPOIIECCHI, UCIOIB3YsI 3aKOH COXPAaHEHHUS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MIPUHIIUI CYEPHO3UIIMH CUJI, IPUHIIUI OTHOCUTEIHLHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IIPEIIOMIICHHSI CBETA,
3aKOHBI COXPAaHEHHUs 3apsA0BOIO M MAacCOBOTO YHUCEN MPHU SACPHBIX PEAKIUAX; MPU ITOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €T0 MaTEMAaTUYECKOE BHIPAKECHHE;

— OOBSACHATH (PU3UYECKHE MPOLECChl M CBOMCTBA TEN, B TOM YHUCIE€ U B KOHTEKCTE CUTYyallMi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH
0o0BsiCHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOpPOil Ha 2—3 H3Y4YEHHBIX CBOMCTBa (DU3MUECKHUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

— pemiath pacu€THbIE 3a7a4u (OMUparoINecs Ha CUCTEMY U3 2— 3 ypaBHEHHUM ), UCIIONb3YSI 3aKOHbI
1 popMyJIbl, CBA3BIBAIOLINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHaJIN3a yCJIOBUS 33/1a4U 3aIIUChIBAThH
KpaTKO€ yCJIOBHE, BBISIBIISATH HEJOCTAIOLINE T U30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOUMBIE ISl pELIeHUsl, MPOBOAUTH PacyEThl M OIEHUBATh PEATUCTUYHOCTH IMOIYYEHHOIO
3Ha4eHUs1 PU3NYECKOI BETMUNHBL;

— pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IMPU TMOMOIIM (PUINYECKHUX METOJIOB;
UCMOJNb3ysd OINHMCAHUE MCCIEeNOBaHUSA, BBIIENATh IPOBEPSIeMOE IPEANOJIOKEHHE, OLEHUBATh
MIPaBWJIBHOCTbH MOPAJIKA POBEACHUS UCCIIEJOBAHMS, 1€TIaTh BHIBO/IbI, UHTEPIIPETUPOBATH PE3YJILTAThI
HaOJIOCHUH U ONBITOB;

— TMPOBOJUTH ONBITHI MO HAOTIOACHHIO (PU3MYECKUX SBICHUM WM (PU3NYECKHX CBOWMCTB TeI
(u3yuenue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHMsS DHEPrUH; 3aBUCHUMOCTb IIEpHOJA
Kose0aHui

NPY>KMHHOTO MasiTHUKAa OT MAacchl Tpy3a U 'KECTKOCTU NPY>KUHBI, 1 HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJbIX KoJeOaHUW; MPSIMOJIMHEHMHOE paclpOCTpaHEHUE CBETA, Pa3jiokKEeHHe OeIoro cBeTa B CIEKT;
U3yYeHUE CBOWCTB H300pak€HUs B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHUs MpeaMera B
coOuparolei TuH3e; HaOII0AeHHE CIUIOMIHBIX U IMHEHYAThIX CTIEKTPOB U3ITyUEHHS): CAMOCTOSITEILHO
coOupaTh YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpYAOBaHMs;, ONHUCHIBATH XOJ[ OIbITa U €ro
pe3ynbTaThl, GOPMYIHPOBATH BHIBOJIBI;

— MpPOBOJUTH NMPH HEOOXOAWMOCTH CEpPHUIO NPSAMBIX W3MEPEHUH, ONpenessisl cpelHee 3HAYCHHE
u3MepsieMoil BenynHbI ((POKyCHOE paccTosiHuE coOrparoIiel JIMH3bI); 000CHOBBIBATh BHIOOp criocoba
M3MEPEHUs/U3MEPUTEIBHOTO TPUOOpa;



— TPOBOAWTH HCCIEIOBAHUE 3aBUCHUMOCTEH (DPM3MYECKHMX BEIMYMH C HCIIOJIB30BAHHUEM MPAMBIX
M3MEpEeHUi (3aBUCUMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKCHHUU 0O€3 HadaibHOM
CKOPOCTH; TepHoja KoJeOaHWH MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH; 3aBHCUMOCTH YTIJia
OTPaXCHHS CBETa OT yIila MajJeHus M YIJa MPEeJOMJICHHS OT yIvla MaJeHus):. IUIAHUPOBAThH
UCCIIEJOBaHUE, CaMOCTOSITEIBHO COOMpPaTh YCTaHOBKY, (MKCHPOBATh PE3yJIbTATHl IOIYYECHHOH
3aBUCUMOCTH (PU3NYECKUX BEIIMYMH C YIETOM 3a/laHHON MOTPEUTHOCTH U3MEPEHUI B BUIE TAOIHII U
rpaduKoB, JenaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIEIOBAHHMS;

— MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEITHMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tea
IpU PaBHOYCKOPEHHOM JIBIDKCHHWH, YCKOPEHHE CBOOOIHOTO TAaJCHUsS, KECTKOCTh NPYXKHHBI,
KOX(QQHUIHUEHT TpPEHUs CKOJIbKECHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, 4YacTOTa M IEpUOJ
KOJICOAHMH MaTEeMaTHYECKOTO M MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOMpAIOIIEH JIHH3BI,
panMoOaKTUBHBIA (HOH): TUIAHMPOBATH H3MEPEHUs; COOMpAaTh HKCIEPUMEHTANBbHYIO YCTaHOBKY W
BBITIOJIHATE W3MEPEHHS, CIIEAys NMPEUIOKEHHONM MHCTPYKIWH; BBIYHCIATH 3HAUYCHHE BEIUYHMHBI U
aHAJM3UPOBATH MOJyUYCHHBIE PE3YyIIbTATHI,

— co0r0/1aTh MTpaBUIIa TEXHUKU 0€301IaCHOCTH IPH padoTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;

— pasnuyuaTh OCHOBHBIE MPHU3HAKH HM3YyYEHHBIX (PH3MUECKUX MOJEIEH: MarepuaibHas TO4YKa,
a0CONIOTHO TBEPAOE TENO, TOUCYHBIH MCTOYHUK CBETA, JIyY, TOHKAs JIMH3A, IUIAHETApHAs MOJEIb
aToMma, HyKJIOHHAasI MOJIeNIb aTOMHOTO $1/1pa;

— XapaKTepH30BaTh IPHHIUIIBI ICHCTBUS U3yYSHHBIX IPHOOPOB U TEXHMYECKUX YCTPOUCTB C OIIOPOI
Ha MX OMHCaHUS (B TOM YHUCIIE: CIUJAOMETP, TaTYUKH MTOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, PaKeTa,
9XOJIOT, OYKH, IIEPHCKOI, (hoToanmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
BunbcoHa), UCTONb3ysl 3HAHUS O CBOMCTBAaX (M3UYECKUX SIBICHUH M HEOOXOAMMBbIC (PHU3HUECKUe
3aKOHOMEPHOCTH;

— HCIONB30BaTh CXEMBbl W CXEMAaTHYHbIE PUCYHKH W3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTEIBHBIX MPHOOPOB M TEXHOJIIOTHUECKHUX IPOLIECCOB NPH PEIICHUH YYeOHO-TPaKTHYECKUX
3a]a4; ONTHYECKUE CXEMBI ISl TIOCTPOCHUS H300paKEHUH B TUIOCKOM 3€pKaJie U COOMparomieil TNH3e;
— MPUBOIUTH TNPHUMEPHI/HAXOAUTh HH(OPMALMIO O NPUMEPaX NPAKTHYECKOTO HCIIOIb30BAHUS
(bu3HYECKUX 3HAHWI B TIOBCEIHEBHOM JKU3HU Il oOecrieueHus: 0€30MacHOCTH TpH OOpalleHnuun C
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHEHHS 30POBbS M COOJIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

— OCYIIECTBIIATh MOMCK MHPOpMALUK GU3NIECKOTO0 cCofiepkaHus B ceTH IHTepHET, CaMOCTOSTENEHO
dbopMynHpyss TOHWCKOBBIA 3ampoc, HAXOMUTh IYTH OMpPEIeNICHHs] JOCTOBEPHOCTH MOJIYYCHHOM
nH(pOpMaLUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX UCTOUHUKOB,;

— WCHOJB30BaTh TIPW BBINOJHEHWH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(GU3MYECKOro Cco/epiKaHus, CIIPpaBOYHbIe MaTepHalibl, pecypchl cetu MHTepHeT; Bi1ageTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMAINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3/7aBaTh COOCTBEHHBbIE IUCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHWs, IyOIMYHO MPEICTAaBIATh Pe3yJIbTaThl
MIPOEKTHOM MJIM UCCIIEAOBATENBCKON AEATENbHOCTH; IPU 3TOM I'PaMOTHO HCIIOJIB30BaTh M3y4YEHHBIN
TIOHATUIHBIN ammapar u3y4aeMoro paszena (GU3uKd ¥ CONPOBOXKIATh BEICTYIIJICHUE IPE3CHTAIMEH C
yu€TOM 0COOCHHOCTEN ay JTUTOPUN CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

7 kaacc (68 u)
Temarnueckuit ITpenmeTHOE OCHOBHBIE BUIbI I€ATEIBHOCTH yUaIINXCS
0JI0K, TeMa coJiepKaHue (Ha ypoBHE Y4eOHBIX NEHCTBHIN)
Pa3ned 1. @usuka u e€ posib B NO3HAHUM OKpY:Kawoumero Mupa (6 4)




®dusuka — HayKa
o npupoze (2 u)

®dusnka — HayKa o
npupoje. SBieHus
npuponsl. Puznueckue
SBJICHUS: MEXAaHUUYECKUE,
TEIUIOBBIE,
JJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE,
3BYKOBbIE

BrisBrienne paznuuuii Mexay GU3NIECKUMH U
XUMHUYECKUMHU npeBpatieHusIMu (MC — xumus).
PacniozHaBanue u knaccupukanus Gpusnyeckux
SIBJICHUI: MEXaHUYECKUX, TETIJIOBBIX, JICKTPUIECKHUX,
MarHUTHBIX U CBETOBBIX.

HabGnronenue u onucanue GU3NYECKUX SIBICHHUH

dusnyeckue
BEJIMYUHBI (2 4)

dusnyecKkue BeITUUHHBI.
N3mepenue Gpusmueckux
BeNIMYMH. Puznueckue
npuOopsl. [lorpemnocTts
HU3MEPEHU.
MexnyHapoaHas
cucTeMa eIUHMIL

OnpezneneHye LEHb! eJIEHUS KaIbl U3MEPUTEIHLHOIO
npubopa. M3Mepenne TMHENHBIX pa3MepOB TeN U
IPOMEKYTKOB BPEMEHH € YUETOM MOIPEIIHOCTEH.
N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENa.
W3mepeHue TemnepaTypbl IpU MOMOLIH KHIKOCTHOTO
TEPMOMETPA U TaTYHUKA TEMIIEPATYPHI.

BeinonHenne TBOpYECKUX 3a1aHUI 110 TOUCKY
CI0COO0B M3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTepUCTUK, HAIIPUMEp, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJIBLIIMX PACCTOSTHHUM, MaJIbIX IPOMEKYTKOB BPEMEHHU.
OO0Cy>KJIeHHE MPeIaraéMbIX CrocoO0B

EctectBenHoHay
YHBII METOJ,
mo3HaHuA (2 9)

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKHU
U3YYaroT MPUPOY.
EcrecTBeHHO-HAY4YHBIN
METO/I, TO3HAHHUS:
HaOII0eHIE,
MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIJBUKEHUE
TUIIOTE3, DKCIIEPUMEHT
0 TIPOBEPKE TUTIOTES,
00BsACHEHHE
HA0JII0TaeMOT0 SIBJIICHUS.
Onucanne Gpu3nIecKux
SIBJICHUH C TTOMOIIBLIO
MoJieei

BeiiBrkeHue runores, 00bSICHAIOLUIMX IPOCThIE
ABJICHUS, HATIPUMED:

— II0YEMY OCTaHaBJIMBACTCS JBUKYLIEECS 110
TOPU30HTAJIBLHON TOBEPXHOCTH TEJIO;

— IIOYEMY B JKapKylo IIOrOJly B CBETIION OEKIC
IIPOXJIAJAHEHN, YeM B TEMHOM.

[Tpeniosxenne cnocoO0OB MPOBEPKU TUIIOTES.
[IpoBenenue ucciie0BaHus MO MPOBEPKE KaKOU-THO0
TUIIOTE3b], HAIPUMED: JAIbHOCTD ITOJIETA IAPUKA,
MYIIEHHOT0 TOPU30HTAJIBHO, TEM OO0JIbILIE, YEM
OoublIe BbicoTa Iycka. [ToctpoeHue mpoctenmmx
Mojienel pu3ndeckux sBIeHU (B BUJIE pUCYHKOB WIIN
CXeM), HallpuMep MaJieHre MpeaMeTa; IpsIMoIuHeHoe
pacnpocTpaHEHHUE CBETA

Pa

3neda 2. [lepponayajibHble

CBeJICHUSA 0 CTPOCHHUH BelecTsa (S 1)

Crtpoenue
BelecTBa

(1)

ATOMBI U MOJIEKYJIbI, UX
pa3mepsl. OnbITHL,
JTOKa3bIBaIOIIHE
JUCKPETHOE CTPOCHHE
BEIIIECTBA

Habmtoienue u uHTEepnpeTanus omnbIToB,
CBUJIETENHCTBYIOMINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHUHU BEUICCTBA: OIIBITEI C PACTBOPCHHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB M MOJIEKYJI C
UCTONIb30BaHueM ¢oTorpaduil, MOTyYEeHHBIX Ha
aTOMHOM CHJIOBOM MuKpockorie (ACM). Onpenenenne
pa3MepoB MaJIbIX TEJ

JIBrxeHne u
B3aUMOJICHCTBUE
YaCTHI] BEIECTBA
(24)

JIBr>KeHre 4yacTuIl
BeniecTBa. CBs3b
CKOPOCTH JIBHKEHHUS
4aCcTUL| C TEMIIEPATYPOU.
BpoyHOBCKOE IBHKEHHE.

Juddysus.

Habmoienue u 00bsicHeHne OpOYHOBCKOT'O IBM)KEHUS
u siBiieHUs U dy3un.

[IpoBeneHune 1 0ObICHEHUE OIBITOB M0 HAOIIOAECHUIO
TEIUIOBOTO PACIIMPEHUS T'a30B.

[IpoBenenue u 00BsICHEHNE OTBITOB 110 OOHAPYKEHUTO
CHJI MOJIEKYJISIPHOTO MIPUTSKEHUSL M OTTAJIKUBAHHS




Bs3anMoeiicTBuEe YyacTUI]
BEILECTBA: MPUTKEHUE
U OTTAJIKUBAHUE

ArperaTHble
COCTOSIHHS
BemecTna (2 )

ArperaTtHble COCTOSTHHS
BEII[ECTBA: CTPOCHUE
ra3oB, JKMIKOCTEH U
TBEPABIX
(KpUCTAJUNTMYECKHX ) TEII.
Bzaumocss3p Mexay
CBOICTBaMM BEILIECTB B
pa3HBIX arperaTHbIX
COCTOSIHHSX U UX
ATOMHO-MOJICKYJIIPHBIM
CTPOCHHEM.
OcobeHHoCcTH
arperaTHbIX COCTOSTHUI
BO/IbI

Ornucanue (¢ UCIOIB30BaHUEM MPOCTHIX MOJIETIeH )
OCHOBHBIX Pa3jInunii B CTPOCHUU I'a30B, )KUJIKOCTEN U
TBEPABIX Te1. OOBICHEHHE MAJION CKMMAEMOCTH
JKUJKOCTEN U TBEPABIX TeJl, OOJIBIION CXKUMAEMOCTH
ra3os.

OO0mbsicHeHHne coxpaHeHUs1 (OPMBI TBEPABIX TEN U
TEKY4ECTH KHUJKOCTH.

[IpoBeneHune OnbITOB, TOKA3bIBAIOLINUX, YTO B TBEPAOM
COCTOSIHUM BOJIbI YaCTUIIbI HAXOJATCS B CPEHEM
Jlanibliie Ipyr oT Apyra (IIOTHOCTh MEHBIIIE), YEM B
KHIKOM.

YcraHoBIeHrE B3aUMOCBSI3H MEXITY 0COOEHHOCTSIMU
arperaTHbIX COCTOSIHUI BOJBI U CYIIECTBOBAHUEM
BOJHBIX oprann3mMoB (MC — Ouonorus, reorpadusi)

Paznen 3. /IBukeHue

U B3auMmojeiicTue TeJa (21 v)

Mexannueckoe
nBKeHue (3 4)

Mexanndeckoe
nBuxeHue. PaBHoMepHOe
Y HEPaBHOMEPHOE
nBuxeHue. CKOpocTb.
Cpenssist CKOpoCTb IIpH
HEPaBHOMEPHOM
JnBvxeHud. Pacu€r mytu
Y BPEMEHU JBUKEHUS

HccnenoBanne paBHOMEPHOTO IBUKEHUS U
OIpeieIeHUe ero NPU3HAKOB.

Habito1eHue HepaBHOMEPHOTO IBUKEHUS U
OIpeielIeHue ero OTIAMYUI OT paBHOMEPHOTO
JIBUKECHUSI.

Pemienue 3a1a4 Ha onpeseneHye MyTu, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBUKEHUS.

AHanu3 rpa)uKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BPEMEHHU

Nuepuus, macca,
IJIOTHOCTS (4 )

SIBnenue nuepuuu.
3aKOH WHEPIHH.
BzaumopeiicTBue Ten Kak
MpUYHHA U3MEHEHUS
CKOPOCTH JIBH>KEHHUS TEJl.
Macca kak Mepa
MHEPTHOCTH Tea.
IInoTHOCTE BemiecTBA.
CBs13b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eInHuIE 00BEMaA
BEIIleCTBa

OOBsicHEHHE U IPOTHO3UPOBAHKE SBJICHUH,
00yCIJIOBIEHHBIX UHEPIMEN, HAIPUMEP: UTO
IIPOUCXOAUT IIPU TOPMOKEHUHU UJIU PE3KOM MaHEBpe
aBTOMOOWIISI, TOYEMY HEBO3MOXHO MIHOBEHHO
IIPEKPATUTh JBUKEHUE HA BEJIOCUIIENIE UM CaMOKaTe
UT. I

IIpoBenenue U aHaIN3 OIBITOB, IEMOHCTPUPYIOILIUX
U3MEHEHUE CKOPOCTH JIBUKEHHUS TEJIA B PE3YJIbTATE
JICHCTBHS HA HETO APYTHX TEIl.

Pemenne 3aa4 Ha onpeneneHue Maccel Tena, ero
00BEMa U MIOTHOCTH.

IIpoBeneHMe U aHAJIN3 OIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb U3MEHEHHS CKOPOCTH Tela OT €r0 MacChl
IIPU B3aMMOJIEHCTBUM Tell. M3MepeHnne Macchl Tena
pasnu4YHbIME criocobamu. OnpeneneHue IoTHOCTH
TeJa B pe3yJibTaTe U3MEPEHHUsI €0 Macchl U 00bEMa

Cumna. Buner cun
(14 )

Cuiia kak
XapaKTepUCTHKA
B3aMMOJENCTBUS TEI.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3sMepenue cuisl ¢

N3y4eHne B3aMMOJEHCTBUS KaK IPUUNHBI U3MEHEHHUS
CKOPOCTH TeJla WU €To AedopMalnu.

Onucanue peabHbIX CUTYaluid B3aUMOJEHCTBHSI TEN C
MTOMOIIBIO MOJIENIeH, B KOTOPBIX BBOJAUTCS MOHITHE U
n3o0pakeHue cuiibl. Mi3yueHne cuiibl yIpyrocTu.




MMOMOUIBIO TUHAMOMETpA.
SIBneHue TATOTEHUS U
cuna Tsbxectu. Cuna
TSXKECTU Ha JAPYTrUX
mranetax. Bec Tena.
Hesecomocts. Crioxxenue
CHJI, HAIIPABJICHHBIX I10
OJHOM IPSIMOM.
PaBHOelcTBYOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIb)KCHUS U TPEHUE
nokos. Tpenue B
pupoae 1

TEXHHUKE

HccnenoBanue 3aBUCMMOCTH CHIIBI YIIPYTOCTH OT
YAJMHEHUS PE3UHOBOTO LIHYpa WIN IPYKHUHBI (C
MOCTpOEHUEM rpaduka).

AHaIu3 IpaKTUYECKUX CUTYyallUii, B KOTOPBIX
HPOSIBIISIETCS IEHCTBUE CUIIBI YIIPYTOCTH (YIPYrocTh
Msi4a, KPOCCOBOK, BETOK JIepeBa U Ip.).

AHanu3 CUTyalui, CBSI3aHHBIX C SBJICHUEM TSATOTCHMUSL.
OO0BsicHEeHHE OPOUTANBHOTO JBMXKEHUS TUIAHET C
WCII0JIb30BAHUEM SIBJICHUS TATOTECHUS U 3aKOHA
uHepunu (MC — actponomusi). I3mepenue Beca tena
¢ momouibio JuHamomerpa. O60CHOBaHUE 3TOTO
crocoba u3MepeHusl.

AHanu3 ¥ MOJCINPOBAHUE SBJICHUS HEBECOMOCTH.
OKCHEpUMEHTAJILHOE MOIYUYEHHE MTPaBUIIA CIOKEHUS
CHWJI, HAIIPABJICHHBIX BIOJIb OJHOU IIPSIMOM.
Omnpenenenye BEIMUYUHbBI pAaBHOAECHCTBYIOLIEH CHJI.
N3y4eHue cuibl TPEHUS CKOJIBKEHUS U CUIIbI TPEHHUS
MIOKOSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI
JIaBJICHUS U CBOMCTB TPYIIHUXCS TIOBEPXHOCTEN.
AHanu3 NpakKTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS, UCTIONIb3YIOTCS
CHocoO0bl €€ yMEHbIICHHS WIH yBEJIMUEHUs (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOHIIS,
MCII0JIb30BaHUE TIOJIMITHUKOB, IUIABAHUE BOIHBIX
KUBOTHBIX U Jp.) (MC — Ouomnorus).

Pemenue 3aau ¢ ucnosib3oBaHueM GOpMyJT IS
pacuéra CUJIbI TSYKECTH, CUJIbl YIIPYTOCTH, CHIIbI
TPEHMUSI

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTeH 1 1a30B (21 )

JlaBiieHue. Jasnenue. CriocoObl AHanu3 U 0O0ObSICHEHHE OTBITOB U MPAKTHYECKHUX
[Tepenaua YMEHBIIEHUS U CUTYyallMil, B KOTOPBIX MPOSBIISIETCS CHJIA TaBICHUS.
JABJICHUS YBEJIMUEHUS JABIICHHUS. O6ocHOBaHME CTIOCOOOB YMEHBIIICHHS U YBEIUUYCHUS
TBEPIBIMHA [aBienue rasa. napieHus. 3ydeHue 3aBUCUMOCTH JaBJICHHS Ta3a OT
TeJIaMH, 3aBUCHUMOCTH 1aBlieHUsT | 00bEMa U TemnepaTtypsl. 3ydenne ocoOeHHOCTEH
KUJIKOCTSIMH U rasza ot o0béma u nepeaayn JaBJICHUS TBEPIBIMU TEJIAMHU, )KUIAKOCTIMHA
razamiu (34) temneparypsl. [lepenaua | u razamu. O6G0CHOBaHUE PE3yIHTATOB OIMBITOB

JIaBJICHUS TBEPABIMHU OCOOEHHOCTSIMU CTPOCHHUS BEIIECTBA B TBEPIIOM,

TeJTaMHU, KUJKOCTAMU U | )KHJIKOM U Ta3000pa3HOM COCTOSIHUSX.

razamu. 3akoH [lackans. | DKcrnepuMeHTaIbHOE J0Ka3aTeIbCTBO 3aKOHA

ITneBMaTnueckue ITackans.

MAIIUHbI Pemenue 3amad Ha pacy€r naBiieHUsI TBEPIOTO TEJla
JlaBrienue 3aBUCUMOCTb JlaBiieHus1 | MccinegoBanue 3aBUCMMOCTH JIaBJICHUS KUJIKOCTH OT

KUJKOCTH (5

1)

KUJKOCTU OT TITyOHHBI
MOTPY>KCHHUS.
I'mapocratuyeckuit
napajokc.
CooOmaronuecs
COCYJIbL.

TIyOWHBI IOTPYKEHUSI U TUIOTHOCTH YKHUJIKOCTH.
Ha6nronenue u 00bsICHEHHE THAPOCTATUYECKOTO
napajiokca Ha OcHOBe 3akoHa [lackars.
W3ydeHne cooOIarmuxcsi COCYI0B.

Pemenwne 3aa4 Ha pacuéT AaBIEHUS )KUIKOCTH.




I'mapaBnuueckue
MECXAaHHU3MBbI

OO0BsicHeHHE IPUHITUTIA JCHCTBUS THAPABIHYECKOTO
npecca. AHaJIU3 U O0BSICHEHUE MPAKTUYECKHUX
CUTyaIuH, IeMOHCTPUPYIOIINUX ITPOSIBICHUE JIaBJICHUS
JKUJKOCTHU U 3akoHa [lackans, Hanpumep MpoLeccoB B
OpraHu3Me IpH ri1y00KoBOHOM HbIpsiHUU (MC —
OHOJIOTHSI)

ATtMochepHoe
nasieHue(6 u)

Atmocdepa 3emin u
aTMocgepHOe JaBICHHE.
[Tpuunnb
CYLIECTBOBAHHUS
BO3YIIHOM 000JI0UKH
3emun. OnbIT
Toppuuennu. U3mepenue
atMochepHoro
JaBJICHUS. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHUS
OT BBICOTHI HaJ yPOBHEM
mopsi. [Ipubopsr auist
U3MEPCHUS
aTMoc(hepHOro TaBJICHHUS

DKcIepruMEeHTAIbHOE 00HAPYIKEHHE aTMOCHEPHOTO
JaBJICHUS. AHAIH3 U OOBSICHEHUE OIBITOB U
NPAaKTUYECKUX CUTYalluH, CBA3aHHBIX C JCHCTBUEM
atMochepHoro nasieaus. OObsICHEHHE
CylecTBOBaHHs aTMOC(epbl Ha 3eMiie U HEKOTOPBIX
TUTAHEeTaxX WK e€ OTCYTCTBUS Ha IPYTUX IUIAHETaX U
Jlyne (MC — reorpadusi, acTpOHOMUSA).
OO0OBsICHEHHE U3MEHEHUS TUIOTHOCTH aTMOC(hepsl ¢
BBICOTOH M 3aBHCUMOCTH aTMOC(HEPHOTO JIaBJICHUS OT
BBICOTHI.

Penrenue 3amau Ha pacuét arMoc(epHOTO 1aBJICHUS.
W3ydenue yctpoiicTBa GapomMeTpa-aHeponIa

JlenicTBHe

XKUJKOCTH U Tas3a
Ha IOTPYyKEHHOE
B HuX Teno (7 u)

[elicTBUE KUIKOCTU U
rasa Ha IOTPY>XEHHOE B
HUX TEJIO.
Brerrankusaroas
(apxumenoBa) cuia.
3akoH Apxumena.
[LmaBanue Te.
BosznyxomnaBanue

DKclepuMeHTaIbHOe OOHApYKEHUE 1eHCTBHS
JKUJKOCTH U T'a3a Ha IOTPYKEHHOE B HUX TEJIO.
OnpeneneHye BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOLIEH
Ha TEJI0, IOTPYKEHHOE B JKUIKOCTb.

[TpoBenenue u 06CykI€HUE OIMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb BBITAJIKMBAIOILIEH
CUJIBI, IEHCTBYIOIICH Ha TENIO B )KUIKOCTH, OT 00bEMa
IIOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH
JKUJKOCTH.

HccenenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT
00BEMa MorpykEHHOM B KUIKOCTh YaCTH TeJa.
Pemenue 3aa4 Ha pUMEHEHNE 3aKOHAa ApXuMezaa u
YCIJIOBHS TUIABaHUSA TE.

KoHcTpynpoBaHnue apeomeTpa Uiy KOHCTPYHPOBAaHUE
JIOJIKYU U OIIpEJENICHUE €€ IPY30I0IbEMHOCTH

Pa3znea 5. Padora n

MOITHOCTB. JHeprusi (12 4)

Pabora n
MOIIIHOCTH (3 )

Mexanuyeckas padora.
MoIHOCTh

DKCIepUMEHTAIBLHOE OIPEACIICHNEe MEXaHUYECKON
paboThI CUITBI TSDKECTU TIPU MAJCHUH Tea U CUIIBI
TPEHHS TP PABHOMEPHOM MEPEMENIEHUH TEJIA 110
TOPU30HTAJILHOW ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBacMoON IpU MOABEME 10
nectHULE. Penienne 3a1a4 Ha pacy€T MEXaHUYECKOU
paboOTHI M MOIITHOCTH

IIpoctslie
MeXaHU3MBI (5 1)

[TpocTeie MEXaHU3MBL:
pbIyar, 6JI0K, HAaKJIOHHAs
10ckocTh. [IpaBuio
paBHOBECHSI phlyara.
[TpumeHneHue npasuiia
paBHOBECHsI pplyara K

6110Ky. «30510TOE

OmnpeneneHne BHIMTPHIIA B CHIIE TIPOCTBIX
MEXaHU3MOB Ha IIPUMEpE pblyara, oJABUKHOTO 1
HEMOABMKHOTO OJIOKOB, HAKJIIOHHOH MJIOCKOCTH.
HccenenoBanue ycinoBus paBHOBECHs phlyara.
OO6HapyKeHne CBONCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCIOCOOIECHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHHKE, & TAKXKE B JKUBBIX




IIPABUIIO» MEXAHUKHU.
KIII mpocTsix
MexaHu3MoB. IIpocTeie
MEXaHU3MBI B OBITY U
TeXHMKE. Peryaru B Teine
4eJI0BEKa

oprannzmax (MC — Ouosorus). DKCepuMeHTaIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA PA0OT MPU MPUMEHEHU T
MPOCTBHIX MEXAHU3MOB.

Onpenenenne KII/I HakIOHHOM MJIOCKOCTH.

Pemenue 3a1a4 Ha MpyUMEHEHUE MTPaBHUIia PABHOBECHUS
ppraara 1 Ha pacyér KII1J]

Mexanuueckas
sHeprus (4 4)

Kunernueckas n
MOTEHIMATbHAS SHEPTHUA.
[IpeBparnieHue oHOTO
BHJIa MEXaHUYCCKOM
SHEPruu B APYyroul. 3aKoH
COXpaHEHUS U
W3MEHEHUS YHEPTUHU B
MEXaHUKE

OKCIEpUMEHTAJILHOE ONIPENETICHUE N3MEHEHHUS
KMHETUYECKOM U IIOTEHIUAILHON SHEPTUU Tea IpU
€ro CKaTbIBAHUHU 110 HAKJIOHHOM ITUIOCKOCTH.
@opMyIUpOBaHUE HA OCHOBE UCCIIEIOBAHMS 3aKOHA
COXPAHEHUS MEXaHUYECKON SHEPTUH.

OO6cy>xaeHne TpaHnll IPUMEHUMOCTH 3aKOHA
COXPAHEHHUs YHEPTUH.

Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHA
COXPAHEHHUs SHEPTUU

Pe3zepBHoe Bpems (3 1)

8 kaacc
Tematuueckuit [TpeamerHoe OCHOBHBIE BU/IbI JEATEIBHOCTH YUaILIUXCS
0JI0K, TEMa coJiepKaHue (Ha ypoBHE Yy4eOHBIX JEHCTBHII)
Pa3znen 6. TensioBble siBiaeHus (28 4)
Crpoenue OcCHOBHBIE TIOJIOKEHUS Habntoienue u uHTEpIpeTanus omnbIToB,
CBOHCTBa MOJIEKYJISIPHO- CBU/IETEJIbCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM

Bemiectna (7 4)

KMHETUYECKOU TEOPUH
CTPOEHHUSI BELIECTBA.
Macca u pazmepsl
aTOMOB M MOJIEKY]I.
OmLITHI,
MOATBEPKIAOLINE
OCHOBHBIE TOJIOKEHHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
Mopenu TBEpIOTO,
YKUJIKOTO U
ra3o00pa3Horo
COCTOSIHMH BELIECTBA.
Kpucrannnueckue u
amop¢HbIe TBEpAbIE
Tena.

OOBsicHEeHHE CBOWCTB
ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE
MOJI0KEHU I
MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH.
CmauuBaHue u
KaMWUISPHBIE SBICHMUSL.
TennoBoe pacmmpenue u
cKaTHE

CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
pas3IMYHbIX BEIIECTB B BOJE.

Pemenue 3a1a4 1o OLlEHUBAaHUIO KOJIMYECTBA aTOMOB
WX MOJIEKYJI B €JMHULIE 00bEMA BElECTBA.

AHanu3 TeKcTa IpeBHUX aTOMHUCTOB (HaIpumep,
¢parmenTa nosmsl Jlykpenus «O npupose Bemeit») ¢
U3JI0’KEHHUEM 00OCHOBAaHUM aTOMHOM rUIIOTE3bI
(cMbIcnOBOE uTeHne). OrieHKa yoequTeIbHOCTH ITUX
000CHOBAaHHUH.

OO0BsicHeHHe OPOYHOBCKOTO JIBUXKEHUS, SIBICHUS
mubdy3nn U pa3nuuuii MeX1y HUIMH Ha OCHOBE
MIOJIOKEHUIN MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU
CTpOEHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX PAa3IMUYUi B CTPOCHUH r'a30B,
KUAKOCTEN U TBEP/BIX TEJl C UCIIOIb30BAaHUEM
MIOJIO’KEHUIN MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU
CTPOEHHS BEIIECTBA.

ITpoBeneHNE ONBITOB IO BBHIPALIUBAHUIO KPUCTAIIJIOB
ITOBAPEHHOM COJIM WK caxapa.

[TpoBenenue u 00bSICHEHUE OMBITOB,
JEMOHCTPUPYIOUINX KalUJUIIPHbIE SIBJICHUS U SBJICHUE
CMauMBaHHUS.

OObsicCHEeHHE POJIM KaWUISIPHBIX SBICHUH 115
MOCTYIIJICHUs BOJIBI B opranu3M pactenuit (MC —
ouonorus).




Hab6nronenue, npoBeneHne u 00bSICHEHUE OIBITOB TI0
HaOJIIOJICHUIO TEIIJIOBOTO PACUIUPEHUS Ta30B,
KUAKOCTEH U TBEPBIX TEll.

OO0BbscHeHHEe cOXpaHeHUs1 00bEMa TBEPABIX Tell,
TEKYy4eCTH KHUJIKOCTH (B TOM UHUCIIE, Pa3HUIIBI B
TEKYUYEeCTH ISl pa3HBIX )KUJIKOCTEH ), JaBJICHUS Trasa.
[IpoBeneHnE OMBITOB, IEMOHCTPUPYIOIINUX
3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro 00béMa u
HarpeBaHus WIKM OXJIAXKJICHUS, U UX O0bSICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4YeHHs. AHAIIN3
MPAKTUYECKUX CUTYaIUi, CBSI3aHHBIX CO CBOMCTBAMHU
ra3oB, )KUIAKOCTEH U TBEPABIX TEJ

TemnoBbie
npoueccsl (21 u)

Temneparypa. CBs3b
TEMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBUOKCHUS YaCTHII.
BHyTpeHHss SHEprusl.
CnocoObI U3MEHEHUS
BHYTpPEHHEH YHEPIUHU:
TerJionepeaaya u
COBEPILICHUE PAOOTHI.
Buae! Tenonepenaun:
TETJIOTIPOBOHOCTbD,
KOHBEKI[HS,
U3IyYeHue.
KonndecTBO TEIIOTHL.
Y nenbHas TEINIOEMKOCTD
BelecTBa. TermrooomeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIOBOTO
OajaHca.

IInaBnenne u
OTBEP/ICBaHUE
KPUCTAJUTHYECKUX
BEIIECTB. Y IeIbHAas
TEIJI0TA IIABJICHHS.
[Tapoo6pazoBanue u
KOHJICHCAIIHSI.
Wcnapenue. Kunenue.
VY nenpHas TemiaoTa
napooOpa3zoBaHMUs.
3aBHCHMOCTD
TEMIIEPATyphbl KHTICHUS
OT aTMOC(EepHOTO
JaBlIeHUs. BliaxxHOCTh
BO3/IyXa.

DHeprus TOIUIMBA.

VY nenpHas TemaoTa
cropanust. [TpuHIHIBI
pabOTHI TETUIOBBIX

O6ocHOBaHME MPaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3InIHBIX CIIOCOOOB H3MEPEHUS U TIKAIT
TEMIEPaTyphI.

HaoOmronenue u 00bsICHEHHE OMBITOB,
JEMOHCTPHUPYIOIINX U3MEHEHUE BHYTPEHHEH SHEPTUu
TeNa B pe3yJIbTaTe TeILIONepeaadd U padOThl BHEITHUX
CHIL

HabGnronenue u 00bsICHEHUE OIIBITOB, OOCYXK/IEHUE
MPAKTUYECKUX CUTYaIUi, TEMOHCTPUPYIOLINX
pa3IuYHbIe BUABI TEIJIONEPEIaun: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3llydyeHue. MccnenoBanue sBIeHUS
TEI1I000MeHa IPU CMEIIMBAHUM XOJIOIHOM U ropsiueit
BOJIbI.

Hab6nronenue ycTaHOBIICHHSI TETNIOBOTO PAaBHOBECHS
MEXIy ropsuei U XOJ0IHON BOJOM.

Ornpenenenne (M3MEPEHHUE) KOJMYECTBA TEIJIOTHI,
MOJIy4EHHOTO BOJION MPH TEIJIO0OMEHE C HAarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

Omnpenenenue (M3MepeHNE) yIETbHON TETIOEMKOCTH
BelecTBa. Pemenue 3a1ay, CBI3aHHBIX C
BBIYHMCIICHHEM KOJIMYECTBA TEIJIOTHI U TEMIIOEMKOCTH
IIpU TEII000MEHE.

AHanu3 cUTyalui MpakTUYECKOro UCTOIb30BaAHMS
TETIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB,
HaIpUMep, B LIETSAX SHEProcOepesKEeHNUS:
TETTON30JISIITHS, DHEProcOeperaroue Kpoiiiu,
TEPMOAKKyMYJISITOPHI U T. [I.

Hab6nronenue sineHuii ucapeHus: 1 KOHJCHCAIUH.
HccnenoBanue npouecca nCapeHus pa3inyHbIX
)kuakocteid. OObsiCHEHUE SIBIICHUN UCTIApEHUs U
KOH/JIEHCAllUd Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYCHHUSI.

Habmroienue u 00bsICHEHHE TIpoIiecca KUIEeHHsI, B TOM
YHUCJIe 3aBUCUMOCTH TEMITEPaTypPhl KUTICHHS OT
naienus. Onpenenenue (M3MEepeHre) OTHOCUTENbHOM
BJIQXKHOCTH Bo3ayxa. Habmonenue npouecca
MJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA, HAIIPUMED,
JbJA.




neurareneit. KITJ]
TEIJIOBOrO ABHUIATCIIA.
TemnoBble ABUraTEIN U
3al[UTa OKPYKAIOIIECH
cpenbl. 3aKOH
COXpaHEHUA U
MIPEBpAICHHS YHEPTUHU B
MEXaHUYCCKUX U
TEIJIOBBIX MPOIIeccax

CpaBHeHHE NPOLECCOB IUIABJICHUS KPUCTAIUITMYECKUX
TEJ ¥ pa3MATYEHHsI IPU HArpeBaHUU aMOP(HBIX TeJ.
Onpenenenue (U3MepeHHE) YAEIbHON TEIJIOTHI
ru1aBieHus Jibja. OObICHEHHE SBJICHUN TIABICHUS U
KPUCTAJIJIM3aLMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUEHHUS.

Pemenue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEILIOTHI B IIPOLECCAX TEILIONEPEAAYN
IIPY IIJIABJICHUH U KPUCTAJUIM3ALUY, UCTIADEHUN U
KOH/JICHCALIUH.

AHanu3 cUTyaluui NPpakKTUYECKOro IPUMEHEHUS
SBJICHUM TUIABJICHUS U KPUCTAIIIN3ALMY, HAIIpUMED,
II0JIy4E€HUE CBEPXYMCTBIX MAaTEPHUAJIOB, COJIEBAS
IpejKa u Jap.

Ananu3 paboThl ¥ 00bsICHEHUE MTPUHLUIA JeHCTBUSA
TEIJIOBOTO JABUTATEIIA.

Brruncnenue KoJau4ecTBa TEIUIOThI, BBIIEISIOLIEr0Cs
IIPU CTOPaHUM PA3JIMYHBIX BUAOB ToImBa, U KII/]
nsurateiis. O0CyaeHne 3KOI0rHYECKUX
IIOCJIEICTBUM MCIOJIb30BAHMS IBUTATEIEH
BHYTPEHHEIO CTOPAHHUs, TEIUIOBBIX U
rusipoanexTpoctanuuii (MC — skosiorus, Xumusi)

Paznen 7. DuekTpuyeck

e ¥ MAarHuTHbIE siBJeHus (37 4)

Onextpuueckue | Dnextpusauus Tein. J[Ba | HabmroneHue u npoBeeHE ONBITOB 110 3JEKTPU3aLuU
3apsAmbl. pOJia DIEKTPUUECKUX TEJ NIPU CONIPUKOCHOBEHUU U UHIYKIUEH.
3apspKeHHbBIC 3apsi/ioB. Habmoienue v 00bsICHEHNE B3aUMOICHCTBHS
Tea U UX B3aumonenicteue OJIHOMMEHHO U Pa3HOMMEHHO 3apsKCHHBIX TEIl.
B3aUMOJICICTBUE | 3apsKEHHBIX Tell. 3akoH | OObsICHEHHE NPUHLINIIA AEMCTBUSI 3JIEKTPOCKOIA.
(7 v) Kynona. Dnekrpuueckoe | OObsiCHEHUE SBICHUM IEKTPU3ALUN IPU
noste. [IpuHnmn CONPUKOCHOBEHUU TEJI U NHIYKLIHEH C
CYNEpHO3ULNH MCII0JIb30BaHUEM 3HAHUI O HOCHUTENSX MIEKTPUIECKUX
AIIEKTPUYECKUX TOJIEH. 3aps70B B BEILLECTBE.
Hocurenn PacrniozHaBaHue 1 00bsCHEHHUE SBJICHUN 3JIEKTPU3ALUU
AIIEKTPUYECKUX 3apsAJ0B. | B IOBCEJHEBHOM KU3HU.
DneMeHTapHbIN HaGnronenue u 00bsICHEHUE ONIBITOB,
AIIEKTPUYECKUH 3apsil. WUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
CrpoeHue aToma. IIEKTPUYECKOTO 3aps/a.
[TpoBoaHMKY 1 Habmto1eHue onbITOB 10 MOAETUPOBAHUIO CUIIOBBIX
JUDJIEKTPUKH. 3aKOH JIMHUH 2JIEKTPUUECKOTO TOJIS.
COXpaHEHHUS HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJI Ha
AIIEKTPUYECKOTO IIPOBOJAHMKY U TUIEKTPUKU
3apsa
ITocTosHHBIN DIIEKTPUUECKHUI TOK. Habmtoienue pa3nuyHbIX BUIOB A€HCTBUS
INEKTPUUECKUI VYcenoBus AIIEKTPUYECKOTO TOKA M OOHApYyKEHHE ITUX BUIOB
ToK (20 u) CYILLIECTBOBaHUS JIENCTBUS B TIOBCEJHEBHOM KU3HU.

AJIEKTPUIECKOTO TOKA.
W cTouyHUKY TOCTOSSHHOTO
ToKa. JleiicTBus
ANEKTPUUYECKOTO TOKA
(TemIoBOE, XUMHYECKOE,

COopka 1 ucnpITaHUE IEKTPUUECKOH 1eTH
IIOCTOSIHHOT'O TOKA.

W3mepenne cuilbl TOKa aMIEPMETPOM.

H3mepenue 2IeKTpUYeCKOro HalpsyKEeHUs
BosibTMETpOM. [IpoBeieHne n 00bsICHEHNE ONBITOB,




MarHuTHOE).
DIIEKTPUUECKHUI TOK B
KUAKOCTSX U raszax.
DJeKTpuuecKas 1eb.
Cuia Toka.
DIIEKTpUUYECKOe
HaNpsDKEHUE.
CormnpoTuBieHne
MPOBOAHMKA. Y IEJIbHOE
CONPOTHUBIICHUE
BelecTBa. 3akoH OMma
JUISL y4acTKa LIETIH.
[TocnenoBarenbHOE U
napajuIeIbHOE
COeTMHEHHUE
MIPOBOJIHUKOB.

Pabota u moutHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenua.
DIIEKTPOIPOBOJIKA U
noTpeOuTenn
ANEKTPUYECKON SJHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD 3JIEKTPUYECKOTO
COIIPOTUBJICHUS ITPOBOAHUKA OT €TI0 AJIMHBI, IUIOIIAAN
NIOIIEPEYHOro ceueHus u Marepuania. Mccnenosanue
3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaINpsDKSHUS Ha Pe3UCTOpe.

[TpoBepka nmpaBuiIa CI0XKEHUS HANPSDKEHUH MTpU
MMoCJICA0BATCIIbHOM COCAUMHCHHUU ABYX PC3UCTOPOB.
ITpoBepka nmpaBuiIa Ui CHIIbI TOKA MPH MapalIeIbHOM
COCIMHEHUH PE3UCTOPOB.

AHaiu3 cuTyalui nociae10BaTeabHOIo 1
napajjiCJIbHOI0 COCAMHCHUSA TPOBOJHHUKOB B
JIOMAIIIHUX JEKTPUUECKUX CETSX.

Pemenue 3amau ¢ ucnonb3oBaHueM 3akoHa OMa u
bopMy1 pacuéra JIeKTPUUYECKOI0 COIIPOTHBIICHUS MIPH
MOCJIEIOBATEIEHOM U TAPAIJICIbHOM COSAMHEHUH
IPOBOJTHUKOB.

Ornpenenenne padoThI JIEKTPUUECKOTO TOKA,
IPOTEKAOILET0 Yepe3 pe3nucTop.

OnpezneneHre MOITHOCTH JIEKTPHYECKOTO TOKA,
BBIJICJIIEMO Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Yepe3
JIAMITOYKY OT HAIPsDKEHUs Ha HeH.

Omnpenenenne KIIJ| narpeBatens.

HccnenoBanue npeoOpa3oBaHusi 3HEPrUM MpH
nobEME TPY3a AIIEKTPOABUTATEIIEM.

OOBsicHEeHHE yCTPOICTBA U IPUHLIMIIA IEHCTBUS
JAOMAIIHUX SJICKTPOHAIpCeBaTCIbHBIX HpH60p0B.
OO0BsicHEHHE IPUYUH KOPOTKOI'O 3aMbIKaHUS U
MPUHIIMNA AEHCTBUS MJIABKUX MPENOXPAHUTENCH.
Pemienue 3aau ¢ ucnosib30BaHueM 3akoHa JKOyIs—
Jlenna. HabnroieHne BO3HUKHOBEHUS 3JIEKTPHUYECKOTO
TOKAa B KHJIKOCTH

MarnuTtHsle
sBreHus (6 9)

ITocTosTHHBIC MAarHUTEL.
BzaumopeiictBue
MMOCTOSHHBIX MarHUTOB.
MarsauTHOE 1oJe.
MaruauTtHoe 1oje 3eMiu
Y €T0 3HAUCHHUE JJIs
sku3Hu Ha 3emire. OMnbIT
Opcrena. MarautHoe
MOJIE PJIEKTPUUECKOTO
toka. [I[pumenenne
3JIEKTPOMAarHUTOB B
TEXHUKE.

JleficTBMEe MarHUTHOTO
MOJISI HA IPOBOJHUK C
TOKOM.
DNEeKTPOABUTATEIb
MMOCTOSIHHOTO TOKA.

HccnenoBanre MariuTHOTO B3aUMOIEHCTBHUS
IMOCTOSTHHBIX MarHUTOB.

N3yuenrne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB
P UX O0BETMHEHUH U pa3/IelIeHUN.

[IpoBeneHME OMBITOB MO BU3yaIM3aIIUN TTOJIS
IMOCTOSTHHBIX MarHUTOB.

N3yuenue siBiieHUs] HAMarHUYWBaHUS BEIIECTRA.
HccnenoBanue necTBUs AIEKTPUUYECKOTO TOKA Ha
MarHuTHYIO CTPEJIKY.

[IpoBeneHuEe ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTH CHJIBI B3aUMOJICUCTBHS KATYIIIKH C
TOKOM M MarHuTa OT CHJIbl U HaIllpaBJICHUs TOKa B
KaTyIIKe.

AHanu3 cUTyaluui NpakTU4eCKOro NpUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIUIEHHOCTH, MEAUIIMHE).




Ucnonp3oBanne
ANEKTPOJABUIATEIICH B

N3ydenue neicTBUst MArHUTHOTO TTOJIST HA TPOBOJHUK
¢ TOKOM. M3yueHue elCTBUS 3JIEKTPOABUTATENS.

uHaykuuu. IIpasuio
Jlenna.
DIIEKTPOTreHepaTop.
CrniocoObI noy4eHus
AIEKTPUYECKOU JHEPIUH.
DJIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX
VMCTOYHHMKAX SHEPTUU

TEXHUYECKUX Nsmepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.
YCTPOWCTBAxX U Ha Pacnio3naBanue u aHanu3 pa3au4HbIX IPUMEHEHUN
TpaHCIopTe AIIEKTpOABHUTraTeNel (TPaHCIOPT, OBITOBBIE YCTPOICTBA
u ap.)
OnektpoMarHuTH | OnbiTel @apajes. OnbIThI 1o HCCIIEIOBAHUIO SIBJICHUSI
as uuaykuus (4 | SABnenue AJIEKTPOMArHUTHOM WHTyKIHHU: Hccae0BaHue
q) 3JIEKTPOMAarHUTHOM M3MEHEHUH 3HAYEHUS U HAMPABJICHUS UHAYKIMOHHOTO

TOKa

Pe3epBHoe Bpems (3 1)

9 kJ1ace
Tematuueckuit [TpeamerHoe OCHOBHBIE BU/IbI JESATEIBHOCTH YUAILIUXCS
0JI0K, TEMa coJiepKaHue (Ha ypoBHE y4eOHBIX JEHCTBHII)
Paznen 8. Mexannueckue sijaenus (40 4)
Mexanundeckoe Mexanunyeckoe AHamu3 W OOCYXIEHHE pa3Iu4HbIX [PUMEPOB
JBYOKEHUE U JIBIDKEHUE. MEXaHUUECKOTO JIBHXKEHUSI.
CTIOCOOBI €T0 MarepuanbHas TOUKa. OOcyxneHue  TpaHUL]  [PUMEHUMOCTH  MOJEIH

ormcanus (10 )

Cucrema orcuéra.
OTHOCUTEIHHOCTD
MEXAHUYECKOTO
JIBUKECHUSI.
PaBHOMepHOE
MIPSMOJIMHENHOE
JBUKCHHUE.
HepasHomepHOE
IPAMOJIMHENHOE
nBwkeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBUOKEHUHU. Y CKOPEHUE.
PaBHOYyCKOpEHHOE
MPSMOJIMHENHOE
nBmxenue. CBoboaHOE
naneane. OnbpITE
lNanunes. PaBHomepHOE
JBUKEHHE 10
okpyxHoctu. Ilepuon n
4yacToTa O0paleHusl.
JIuneliHas u yriosas

«MaTepHaIbHas TOUKa.
Onucanne MEXaHWYECKOTO JBIKCHHS Pa3IMIHBIMH
cnoco0amu (ypaBHeHHUe, Tabnuua, rpaduk).

AHanu3  JKM3HEHHBIX  CHUTyallM, B  KOTOpBIX
MPOSIBISAETCS ~ OTHOCUTEIBHOCTH ~ MEXaHHUYECKOIO
JIBUKCHHSL.

HaOnroneHne  MeXaHMYECKOro  JBMDKEHHUS — Teja

OTHOCHTEJIBHO Pa3HBIX TEJ OTCYETA.

CpaBHeHHE MyTeH U TPACKTOPHM JBMXKEHUS OHOTO U
TOTO € TeJIa OTHOCUTEIILHO Pa3HBIX TeJl OTCUETA.
Ananu3 Tekcta [anmmnes 00 OTHOCHUTENBHOCTH
NBWDKCHUS;  BBINIOJHEHWE  3aJaHUi 1O  TEKCTYy
(cMbIcioBOe yTeHHe). OnpeneneHne cpeaHeit CKOpocTH
CKOJIbXKCHUsI OpyCKa WJIM JBW)KCHHUS MIapHKa IO
HaKJIOHHOH MJIOCKOCTH.

AHamu3 u o0cyXJeHue Ccrnoco0oB MPUOIMKEHHOTO
OTIpeieNIeHUs] MTHOBEHHOW CKOPOCTH.

OmnpezneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKCHHS
(mrapuka B KHJIKOCTH, MOJENIU 3IIEKTPHUYECKOTO
aBTOMOOWIIA U T. 1.). Onpeienienne myTH, IpoiiIeHHOTO
3a JaHHBIA TPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa Mo
rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBMKECHUS
OT BPEMEHHU.




CKOPOCTH.
IleHTpOCTpEMHUTEIIBHOE
YCKOpEHHE

OOcyxJieHne BO3MOXKHBIX TPUHIIUIIOB  JEHCTBUS
IpuOOPOB, U3MEPSIIOIIUX CKOPOCTH (CIIUAOMETPOB).
Brrunciienue myTyd ¥ CKOPOCTH MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KCHHH TeJa.

OmnpeneneHre MOPOWACHHOTO TYTH UM YCKOPEHUSA
JBUKCHHS Teja Mo IpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSAMOJUHEHHOTO ABUKEHUS Tesa
OT BPEMEHH.

OnpeneneHre yCKOPEHUs Tejla P paBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH.

N3mepenne mnepruoaa M 9acTOThI OOpalieHus Teja 1o
OKpy>kHOCTU. OrpezielieHue CKOPOCTH PAaBHOMEPHOIO
JIBUKEHUS TEJIa 10 OKPYKHOCTH.

Pemenue 3amau Ha omnpenerneHUE KUHEMATHUYECKUX
XapaKTEPUCTUK MEXaHUUYECKOTO JBUKECHHS Pa3IMYHbBIX
BUJOB. Pacno3HaBanue W TpuOMIKEHHOE OINMMCaHUE
pa3IMYHBIX BHUJIOB MEXAHUYECKOrO JIBUKEHUS B
npupoje W TexHUKe (Ha mpuMepax CBOOOIHO
Magarolux Tel, IBMKEHUS )KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEJCTB U JP.)

B3aumonelictBue
ten (20 u)

[TepBriii 3akoH HproTOHA.
Bropoi1 3akon HeroTona.
Tpertuit 3akoH HproToHa.
IIpuHuun cynepno3unun
CHII.

Cwita ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHMSI CKOJIbKEHHUS,
cuja TPEHUs MOKOs,
JpYTUE BUJBI TPEHUS.
Cuna TsKecTH U 3aKOH
BCEMUPHOI'O TATOTEHHUS.
YckopeHue cB0OOOIHOTO
najaeHus. JIBrmxeHnue
1aneT BoKkpyr CosHua.
IlepBasg kocMHuueckas
ckopoctb. HeBecomocTh
U TIEPErpy3KH.
PaBHOBecue
MaTepUATbHON TOYKHU.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPIOTO TEJNA C
3aKpEIIEHHONW OChIO
BpalleHus. MoMeHT
cuibl. LleHTp TskecTH

Habmonenue u oOCyXJ€HHE OIBITOB C JIBUKEHUEM
Tela TPH YMEHBIICHUM BIUSHUS JIPYTHX  Tell,
MPEMSITCTBYIOLIUX JBUKECHHUIO.

AHanu3 Tekcta lanuies ¢ OnMCaHUEM MBICIEHHOIO
HKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITNIOJIHEHUE 3a/1aHUM 110 TEKCTY (CMBICIOBOE YTEHHUE).
OO0cyxaeHne BO3MOXXHOCTH  BBIIIOJIHEHUS 3aKOHA
MHEPLMHU B Pa3IMUHBIX CUCTEMAaX OTCUETA.
Habmonenue u o0CcyxaeHne MEXaHUYECKUX SIBICHUIA,
IIPOUCXOAAIMX B cucteMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JleiicTBHS ¢ BEKTOpaMU CHUJI: BBITIOJIHEHUE 3aIaHUH 110
CJIOKEHHIO M BBIYMTAHUIO BEKTOPOB.

HaGnronenue u/uim IIPOBEJCHUE OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHHS Tella OT
MPUIIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

AHanmu3 U OOBSICHEHHE SBJIEHUW C MCIOJIb30BAHHEM
BTOpOro 3akoHa HproToHa.

Pemenne 3amad ¢ KCIOJIB30BAHMEM BTOPOTO 3aKOHA
HrroToHa ¥ MpaBuUIa CIOXKEHHS CUIL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

AHanu3 cUTyaluii, B KOTOPbIX HaOIIOAAI0TCS yIpyTHe
nedopmarui, U UX OOBSICHEHHWE C HCIOJIb30BAHHEM
3akoHa ['yka. PemeHume 3amad Cc HMCHOIb30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBHCHMOCTH CHUTBI
CKOJIBKEHUS OT CHJIBl HOPMAaJIbHOTO
OO6cy>xaeHne pe3yIbTaTOB UCCIIEAOBAHMS.
Onpenaenenne ko3P buImeHTa TPeHUs! CKOIbKEHHS.

TpEeHUs
JABIICHMSL.




N3mepenne cuibl TpeHHs OKOSL.

Pemenue 3a1a4 ¢ uConb30BaHUEM (GOPMYJIIBI IS CHITBI
TPEHHSI CKOJIb)KECHHSL.

AHau3 JABWKEHHS TeNl TOJIBKO MOJ IEHCTBUEM CHIIBI
TSDKECTH — CBOOOJIHOTO TMa/ICHHS.

OObsicHEeHHE HE3aBUCUMOCTU YCKOPEHHsSI CBOOOIHOTO
HaJIeHNs OT MacChl TeJa.

OneHka BEIWYHMHBI CHIIBI TATOTEHUS, JCHCTBYIOLICH
MEXTy IBYMS TelaMu (IJ1s pa3HbIX Macc).

AHanu3 IBWXEHNUS HEOECHBIX TEJI MOJ1 ISHCTBUEM CHITBI
TATOTEHUsI (C  HCIOJB30BAaHHEM JIOTIOJHHUTEIBHBIX
MCTOYHHUKOB HH(POPMALIUH).

Pemenne 3a1a4 ¢ nCnonb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U (POPMYJIBI I PAcU€Ta CUIIBI TSKECTH.
AHanM3 OpUTMHAIBHOTO TEKCTa, OIMCHIBAIOIIETO
OPOSIBJICHUS ~ 3aKOHa  BCEMHPHOTO  TATOTCHHS,
BBITIOJTHEHUE 33[aHUI 110 TEKCTY (CMBICIIOBOE YTCHUE).
HaGmionenne n oOcykKaAeHUE ONBITOB MO M3MEHEHHUIO
Beca TeJa MPU YCKOPEHHOM JIBUYKECHHH.

AHanM3 yCIOBHH BO3HHKHOBEHUS HEBECOMOCTH U
neperpys3Ku.

Pemenne 3amad Ha ompeneneHHe Beca Tela B
Pa3IUYHBIX yCIOBUSIX.

AnHanu3 cui, JeHCTBYIOIINMX Ha TEJO, MOKOSIIEeecs Ha
onope. OnpeeneHue HEHTPa TSHKECTH PA3JIMYHbIX Tell

3aKoHBI
coxpanenus (10

4)

Nmiynsc Tena.
M3MeHeHne uMIyJnca.
Wmnynbe cuibl. 3aKoH
COXPAaHEHHUsI UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.
Mexanuueckas pabota u
MoIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBS3b SHEPTUU U
paboTHI.

IToTenumanbHas SHEPTUs
Tena, MOJHATOrO HaJl
MOBEPXHOCTHIO 3EMIIU.
[ToreHunanbHas 3HEpPrus
CKATOU NPY>KUHBI.
Kunernyeckas Heprus.
Teopema o
KMHETUYECKOW YHEPTUHU.
3aKOH COXpaHEHUs
MEXAHUYECKOMN dHEPTUn

Habnronenue u 00Cy>KaeHNE OIBITOB,
JIEMOHCTPHUPYIOILIUX Nepelady UMITYJIbCa IPU
B3aUMOJICCTBUU TEJI, 3aKOH COXPaHEHUSI UMITYJIbCA
py a0COIOTHO YIPYTOM U HEYIPYroM
B3aNMOJIECHCTBUH TEIl.

AHanu3 CUTyaluid B OKPY>KarOIIeH )KU3HU C
MCIIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCa.
Pacno3naBaHue siBIIEHUsI pEAKTUBHOTO JABUKEHUS B
npupoe u texuuke (MC — Ouonorus).
[IpuMeHeHue 3aK0Ha COXpaHEHUsI UMITyJIbCca JIJIs
pacuéra pe3yJabTaTOB B3aUMOJICUCTBHS TeJ (Ha
IpuMepax HeyInpyroro B3auMoJIEUCTBUS, YIIPYTOro
HEHTPATHHOTO B3aUMOJICHCTBUSI IBYX OJIMHAKOBBIX
TeJ, OTHO U3 KOTOPBIX HETIOABHKHO).

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH IIPU MOABEME
rpy3a C UCIOJIb30BAHUEM HEMOJIBUIKHOTO U
MMOJABHKHOTO OJIOKOB.

N3mMepeHne MOIHOCTH.

N3MepeHnne noTeHIManbHOW SHEPTUU YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.

N3MepeHne KUHETUYECKOW SHEPTUHU TeJla MO JJTUHE
TOPMO3HOT'O MyTH.




OKCIEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
IIOTECHIMAIbHOW U KHHETUYECKOM SHEPrui Tesa npu
JBUKCHHUH 110 HAKJIOHHOMW IIJIOCKOCTH.
OKcrnepuMeHTaJIbHAs TPOBEPKA 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEpruy Npu CBOOOJHOM MaJICHHH.
IIpuMeHeHne 3aKk0Ha COXPaHEHUSI MEXaHUYECKON
DHEPruM IS pacy€Ta NOTCHIUAIbHON U
KMHETUYECKOU dHeprui tena. Pemenue 3anay ¢
MCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS MEXaHUYECKOU
SHEPIrUH

Pa3nen 9. Mexanuuyeckue Ko1e0aHusa 4 BOJHBI (15 u)

Mexanuueckue
koJebanus (7 4)

KonebarenbHoe
nBmkeHue. OCHOBHEIE
XapaKTEPUCTUKU
KOJIeOaHUH: TIEPHO/I,
4acTOTa, aMIUTUTY/1a.
MaremaTudeckuii u
PYXKUHHBIA MasTHUKH.
[IpeBparnieHue 3Heprun
IpU KoJiebaTenbHOM
JIBUKEHUU.
3aryxaroliye KojaeOaHusl.
Brinyxnennsie
koJieOanus. Pe3onanc

Habmoienue xosebanuii moa JeHCTBUEM CHIT TSDKECTH
U yIPYrocTH U 0OHApYKEHHUE MOT00HBIX KOJIeOaHUI B
OKPYXKAroIIeM MHUpE.

AHanm3 KoneOaHui Tpy3a Ha HUTH U Ha MPYKUHE.
OnpeneneHne 9acToThl KOJeOaHUH MaTeMaTHIECKOTO
U TMPY)KUHHOTO MasiTHUKOB.

Habmoienue v 0ObsICHEHUE SIBJICHHS pE30HAHCA.
HccnenoBanue 3aBUCUMOCTH IIEPHO/Ia KOJICOAHUH
MOJIBEIIICHHOTO K HATH TPY3a OT JUTUHBI HUTH.
[TpoBepka HE3aBUCHUMOCTH EPHO/Ia KOJIeOaHuil rpys3a,
MOJIBEIIICHHOTO K JICHTE, OT MacChI Ipy3a.
Habmronienue u 06cyx1eHne OMbITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTbH TIEpH0J1a KOJIeOaHMit
NpPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a u ®KECTKOCTH
TIPYKUHBIL.

[TpuMeHeHHe MaTEeMaTHYECKOTO U TIPY>KUHHOTO
MasITHUKOB B Ka4eCTBE MOJICIICH JIJIsl OTMMCAHUS
KOJICOAHUH B OKPYIKAIOIIEM MHPE.

Pemenwe 3a1a4, CBSI3aHHBIX C BBIYHCICHUEM HITH
OIICHKOM 4acTOTHI (TIepro/1a) KoJeOaHmii

Mexannyeckue
BOJIHBL. 3BYK (8

4)

CBolicTBa MEXaHUYECKUX
BOJIH. J[JTMHA BOJIHEI.
MexaHndeckre BOJIHEI B
TBEPIAOM TeEIIE,
CcelicMUYECKIE BOJHBI.
3ByK. 'pomMKOCTb 3BYyKa
1 BBICOTA TOHA.
OTtpaxxeHue 3ByKa.
Wn¢pa3Byk u
YIbTPa3BYK

OOGHapy>KeHHEe U aHaJIN3 BOJHOBBIX SIBJICHUM B
OKPY>KAIOIIEM MUDE.

Hab6nronenue pacnpocTpaHeHus IPOOJIbHBIX U
MOTIEPEYHBIX BOJH (HA MOJIENN) U OOHApyKEeHHE
AHAJIOTMYHBIX BUIOB BOJIH B MPUPOJIE (3BYK, BOJISIHBIE
BOJIHBI).

Beruncnenue UTMHBI BOJHBI H CKOPOCTH
pacmpocTpaHeHHs 3BYKOBBIX BOJH.
DKCIEepUMEHTAIBHOE OIPEICICHUE TPAHUI] YaCTOTHI
CIIBIIIIMMBIX 3BYKOBBIX KOJEOAHUH.

Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM 4HCIIE C UCTIOIB30BAHNEM MY3BIKAIBHBIX
nHCTpyMeHTOB). HaGmronenue u o0bsCHeHNE SBICHUS
aKyCTUYECKOI'0 PE30HAaHCA.

AHaJIN3 OPUTHHATLHOTO TEKCTa, TIOCBIMEHHOTO
MCIIOJIb30BAaHUIO 3BYKa (MJIH YIBTPa3ByKa) B TEXHUKE
(9XOJIOKAITHS, YIBTPA3BYK B MEIUITMHE U JP.);
BBINIOJTHEHHE 33/IaHUH TI0 TEKCTY (CMBICTIOBOE UTCHHUE)

Paznen 10. JiaekTpoMarHuTHoE 10J1e ¥ 3JIeKTPOMATHUTHBbIE BOJIHBI (6 4)




DJIEKTPOMarHuTH
o€ I10JI€ U
3JE€KTPOMAarHuTH
bIe BOJIHBI (6 )

DJIEKTPOMArHuTHOE
ToJe.
DJIeKTpOMarHUTHBIC
BOJIHBI.

CBolicTBa
AJIIEKTPOMATrHUTHBIX
BousH. IlIkama
AJNIEKTPOMATrHUTHBIX
BOJIH. Vcmop30Banue
AJIEKTPOMATrHUTHBIX BOJIH
IIJI1 COTOBOM CBS3H.
OneKTpOMarHuTHas
MIpUPOJIa CBETA.
CkopocThb cBeTa.
BoaHOBEIE cBOMCTBA
CBeTa

[TocTpoenue paccyxaeHuid, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPUUYECKOTO U MAarHUTHOT'O TTOJIEH.
DKCIepUMEHTATbHOE U3yUCHHUE CBONCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOWIBHOTO TenedoHa).

AHaIIN3 PEHTT€HOBCKUX CHUMKOB 4€JIOBEYECKOTO
opraHusma.

AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS
AIIEKTPOMArHUTHOTO M3ITyYSHHSI B IPUPOJIC: KUBBIC
OpraHu3MBbl, U3Ty4YEeHHUSI HEOSCHBIX Tell (CMBICIOBOE
YTCHHE).

Pacrnio3HaBanue 1 aHaIU3 pPa3IMYHBIX TPUMEHEHUH
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.

Pemenue 3amau ¢ ucnosib3o0BaHHEM (HOPMYIT JUIS
CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJTUHBI BOJHBI U
Y4aCTOTHI CBETA

Paznea 11. CBeroBble siBjieHus (15 1)

3aKoHbI
pacnpocTpaHeH!
s cBeTa (64)

Nctounuku cBera.
JlyueBast moziens cBera.
IIpssmonuHeiHOE
pacupocTpaHEHUE CBETa.
3armenust ConHua u
Jlynsl. Otpaxenue
ceera. [Inockoe 3epkarno.
3aKOH OTpa)KE€HUs CBETA.
IIpenomnenue ceera.
3aKOH IpeIOMIICHUS
ceera. [lonHoe
BHYTPEHHEE OTPAXKEHUE
cBera. Mcnonbs3oBanue
BHYTPEHHETO OTPAKEHUS
B ONTUYECKUX
CBETOBOJAX

Habmto1eHue onpITOB, AEMOHCTPUPYIOIIUX SIBICHUE
MPSMOJIMHEIHOTO paclpOCTPAHEHMs CBETa
(BOBHMKHOBEHHE TE€HU U MOIYTEHH), U UX
MHTEpIpPETALMs C UCIOJIb30BaHUEM TOHITHUS
CBETOBOTI'O Jyya.

OO0bsicHEHHE U MOJICTUPOBAHKE COJIHEYHOTO U
JIYHHOT'O 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPaKEHUS
CBETOBOI'O JIy4a OT yIJa MaJeHUs.

W3ydeHnue cBOCTB M300paskeHUs B INIOCKOM 3€pKaie.
Hab6nronenue u 00bsICHEHHE ONBITOB IO MOJTYYSHHIO
M300paX€HUI B BOTHYTOM U BBIITYKJIOM 3€pKaax.
Hab6nronenue u 00bACHEHHE OMBITOB MO MPEIOMIICHUTO
CBETa Ha I'PAHUIIE PA3JIMYHBIX CPEM, B TOM YHUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH YIJIa IPETOMIIEHUS OT
yTIJjia MaJieHusl CBETOBOIO JIy4a Ha IPaHULE «BO3IyX—
cTeKi0». Pacrio3HaBaHue SIBJICHUM OTpaKEHUS U
MPEJIOMIJIEHUS CBETA B MOBCEAHEBHOM KU3HHU. AHAIN3
U 00bsSCHEHHE SBJICHUS ONTHYECKOTO MUPAXKa.
Pemenue 3a1a4 ¢ HCnoyib30BaHUEM 3aKOHOB
OTPaKECHHUsI U ITPEJIOMJICHUS CBETA

JIMH3EI 1
OITHYECCKHUE
pubopsl (6 1)

JInH3za, xon nyuen B
naun3e. OnTuyeckast
cucrema. OnTuyeckue
npubopsl: poToanmapar,
MHUKPOCKOII ¥ TEJIECKOII.
['na3 xak onTuyeckas
cucreMa. bim3opykocTs
U J1aTIbHO30PKOCTh

[Tosrydyenne n300paxeHUii ¢ TOMOIIIbIO, COOMparOLIe
U paccenBarolLIel JIMH3.

Ornpenenennie POKYCHOTO PACCTOSIHUS U OIITHYECKOM
CHJIBI COOMPAIOLIEeH JTHH3BI.

AHanu3 ycTpoicTBa M MPUHIMUIIA IEUCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB: doToamnmapara,
MUKpockora, Teneckona (MC — Guosnorus,
ACTPOHOMHS).

AHanu3 sBIeHUN OJIM30PYKOCTH U TalTbHO30PKOCTH,
npuHIMna aecteusi oukoB (MC — Guosnorus)




Paznoxxenune
0eJIoro cBeTa B
cnektp (3 u)

Paznoxxenune 6emoro
cBeTa B CIeKTp. ONbITHI
Hrrorona. Cioxenue
CIIEKTPAJIbHBIX 1IBETOB.
Hucnepcus cBera

HabGnronenue o pasinokeHuto 0eIoro cBeTa B CIEKTP.
HaGmoienne 1 0ObSICHEHHE OTIBITOB IO TOJTYYCHHIO
0enoro cBeta MpH CIOKEHUU CBETA Pa3HbIX I[BETOB.
[IpoBenenue u 00BSCHEHNE OMBITOB 110 BOCIPUATHIO
[[BETa MPEMETOB IIPH UX HAOIIOJCHUH Yepes3
IIBETOBBIC (DMIIBTPHI (LIBETHBIC OYKH)

Paznen 12. KBantoBeie siBiaenus (17 1)

Hcnyckanue u
IIOTJIOLEHUE
cBera aToMoM (4

4)

OmnsiThl Pesepdopna u
IJIaHeTapHasi MOJIEb
aroma. Mozens atoma
bopa. Ucniyckanue u
MOTJIOIICHHUE CBETA
atomoM. KBaHTBI.
JInnelyaTele CIIEKTPBI

O6cyxnenue nienu onsitoB Pesepdopaa no
HCCJIETOBAaHHUIO aTOMOB, BBIJIBUKEHHUE THIIOTE3 O
BO3MO>XKHBIX PE3YJIbTaTaX ONbBITOB B 3aBUCUMOCTHU OT
MIPEJII0JIaraéMoro CTPOSHHs aTOMOB,
(dbopMyIHpoBaHUE BHIBOJIOB U3 PE3YJIHTATOB OIBITOB.
OO0cysxIeHne MPOTUBOPEUNH TIJIaHETAPHOU MOCIIH
aToMa U OCHOBaHUU JU1s TUnoTe3sl bopa o
CTaIlMOHAPHBIX OPOUTAX IITEKTPOHOB.

Habmro1eHue CIomHbIX U JIMHEHYaThIX CIEKTPOB
U3ITyYeHUs pa3nyHbIX BemecTB. OObsicCHEHNE
JUHEHYATBIX CIEKTPOB U3JTYUCHHS

Crpoenue
aTOMHOTO si/Ipa
(64)

PanroakTUBHOCT®.
Anbda-, 6eTa- u ramma-
uznyuenusi. CtpoeHue
aTOMHOTO sijIpa.
Hyxiionnas mozeins
aTOMHOTO sifpa.
N3oTorbl.
PanvoakTuBHBIC
npeBpaienus. [lepuon
nojypacnaza.
JlericTBus
paTuOaKTUBHBIX
M3JIyYeHUI Ha )KUBBIE
OpTaHU3MBI

OO0cy>x1eHre BO3MOXKHBIX TUIIOTE3 O MOJEIISAX
cTpoeHus sapa. OnpezneneHue coctaBa saep 1o
3aJJaHHBIM MacCCOBBIM U 3aps10BbIM YUCIIAM U IO
HOJIOKEHUIO B IEPUOIUYECKOM CUCTEME 3JIEMEHTOB
(MC — xumus).

AHaJIn3 N3MEHEHMsI COCTaBa sJIpa U €ro MOJIOKEHUS B
NEPUOANYECKON CUCTEME IIPU a-PaIUOAKTUBHOCTHU
(MC — xumus).

HccnenoBanue TpeKOB a-4acTHUIL 10 TOTOBBIM
¢dororpapusam. O6HapyKeHUE U U3MEPEHNE
panuanoHHOro (oHa C MOMOILBIO JO3UMETPa, OILleHKa
€ro MHTEHCHUBHOCTH.

AHanu3 6MONIOrHYeCKUX U3MEHEHUH, MPOUCXOIAIINX
1oJ1 AeMCTBHEM paIMOaKTUBHBIX n3nyueHuit (MC —
ouosnorus). Micnonb3oBaHue painoaKTUBHBIX
n3nyudenuil B menuuune (MC — Ouosiorus)

SAnepHbie
peaxuuu (7 1)

S nepHble peakuu.
3aKOHBI COXpaHEHUs
3aps1II0BOIO U MacCOBOTO
qrcesl. DHEPTHs CBSI3U
aTOMHBIX saep. CBs3b
MAaccChl U SJHEPTHUH.
Peaknuu cuHTe3a n
JIeTICHUS SIED.
Hcrounnky sHEprUn
ConHua u 3B€37.
SnepHast sHepreTuka

Pemenune 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHOB
COXPAaHEHHs MAaCCOBBIX U 3aps0BBIX UYUCEI HA
OIpEJIETICHUE PE3YJIBTATOB SAIEPHBIX PEAKLINN; aHAIN3
BO3MOKHOCTH WJIM HEBO3MOKHOCTH SIIEPHON pEaKLIHU.
OrneHka PHEprum CBSI3U SAEp C UCIIOIb30BAaHUEM
bopmybl DiHIITEHHA.

OO6cyx1eHre NepcreKTUB UCII0JIb30BAHUS
YIIPaBIsEMOr0 TEPMOSAIEPHOTO CUHTE3A.

OO6cyxeHre MPeUuMYIIECTB U HKOJIOTHYECKUX
npobieMm, CBI3aHHBIX ¢ sAepHOM sHepreTukoit (MC —
HKOJIOTHSI)

IoBTOpHUTENHLHO-00001IAK0IINIH MOAYJIb (9 4)

CucreMaTHu3amis
1 000011IeHIE
MPEIMETHOTO
COJIEp>KaHUs U

O06o0menue coaepKaHus
Ka)KIOTO U3 OCHOBHBIX
paznenoB Kypca pu3nKu:
MEXaHUYECKUE,

Brinonnenue yueOHbIX 3a7jaHui, TpeOyommx
JIEMOHCTpALMM KOMIIETEHTHOCTEHN, XapaKTEPU3YIOLINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:




OTTbITa
NesITeIbHOCTH,
MPpUOOPETEHHOTO
P U3YUYCHUH
BCETO Kypca
¢buznkn

TEIIOBBIE,
3JIEKTPOMAarHUTHEIE,
KBAHTOBBIC SIBJICHUS.
Hayunsiit metog
MO3HAHUS U €r0
peanu3ans B
bU3IIECKUX
UCCIICTIOBAHMSIX.

CBs13b QUBHKHU U
COBPEMEHHBIX
TEXHOJIOTHil B 00J1acTH
nepeaayn uHpopMaIuH,
SHEPreTHKe, TPAHCIIOPTE

B [IPUMEHEHUS MOJYYEHHBIX 3HAHUH JUIsl HAyYHOTO
00BsicHEHUST PUBNYCCKUX SBIICHUH B OKPYKAOIIEH
IIPUPOJIE Y TIOBCEJHEBHOM KU3HH, a TAK)KE BBISBICHHUS
(U3NUECKUX OCHOB psAZla COBPEMEHHBIX TEXHOJIOTHIA;
B I[IPUMEHEHUS OCBOEHHBIX dKCIIEPUMEHTAIIBHBIX
YMEHUH 7151 UCCIeI0BaHUS (PU3UUECKUX SBJICHUH, B
TOM YHCIIE JUI IPOBEPKU TMIIOTE3 U BBIABICHMUS
3aKOHOMEPHOCTEMN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE
IPEIoIararoIluX UCIOIb30BaHNE (PU3UIECKOM
MOJIEJIM U OCHOBAHHBIX HA COJECPKAHUU PA3INYHbIX
pa3nenoB Kypca (hU3UKH.

BeinosHenue U 3amura rpyninoBbIX WIN
MHJUBUAYAJIbHBIX IPOEKTOB, CBS3aHHBIX C
coJiepKaHueM Kypca (PU3HKH
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