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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA ®PU3HUKH

JImuHOCTHBIMH pe3yabTaTaMu 00y4ueHusi Pu3HKe B OCHOBHOH MIKOJI€ SIBJISIOTCH:
-popMuUpOBaHHE TO3HABATENBHBIX WHTEPECOB, HHTEJUIEKTYalIbHBIX H TBOPYECKHX CIOCOOHOCTEH
yJaruxcs;

-yOeKIEHHOCTh B BO3MOXXHOCTH IO3HAHHUS MPUPOABI, B HEOOXOOMMOCTH Pa3yMHOI0 HCIIOJIBb30BaHUSA
JOCTHKCHHN HAYKH M TEXHOJIOTHH IS JaIbHEHIEro pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBa, YBaXKEHHE
K TBOPIIaM HayKH H TEXHHKH, OTHOIIEHHE K (PU3HUKE KaK JIEMEHTY OOMIEUEIOBEYECKON KYJIbTYPBI;
-CaMOCTOSTEJILHOCTD B TPUOOPETEHUH HOBBIX 3HAHUH U PAKTHYECKUX YMEHHH;

-TOTOBHOCTb K BBIOOPY MKH3HEHHOTO IIyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEpEeCaMH U
BO3MOKHOCTSAMH

-MOTHBAIHs 00pa30BaTEIEHON AEATEIHHOCTH MIKOJILHHUKOB Ha OCHOBE JTHYHOCTHO OPHEHTUPOBAHHOIO
MOIX01a;

-popMUpOBaHHE UEHHOCTHBIX OTHOLIGHWH JpYyr K JApYyry, YYMTENIIO, aBTOpaM OTKPBITHA H
N300peTeHUH, pe3ysibTaTaM 00yUYCHHU.

MeTanpeaMeTHbIMH pe3yJIbTaTaMu 00y4ueHHs! (PH3HUKe B OCHOBHOH MIKO0JI€ SABJISIOTCS:
-OBJIJICHAE HABBIKAMH CaMOCTOSTEILHOIO NPUOOPETEHHsI HOBBIX 3HAHMH, OpraHM3allMH Y4eOHOH
JEATeIbHOCTH, TOCTAaHOBKH IEJICH, IUIAHHMPOBAHHS, CAMOKOHTPOJS H OLEHKH pE3YJIbTATOB CBOCH
JESITENbHOCTH, YMEHUSAMH HPEABUICTH BO3MOXHBIE PE3YyJIbTaThl CBOMX ACHCTBHH;

-IOHUMaHWEe pas3iu4uil MEXTy HCXOMHBIMH (akTaMH U TUNOTe3aMd I HX OOBACHEeHHS,
TEOPETHIECKMMH MOJENAMH H PEaIbHBIMA OOBEKTaMH, OBJAJEHHE YHHUBEPCAIBHBIMHU YYCOHBIMH
JNEHCTBUSMH Ha MNpPUMEpax THIOTe3 Uil OOBICHEHHMS H3BECTHBIX (DAKTOB M IKCIEPHMEHTAIbHOM
IIPOBEPKH BBIIBUTAEMEIX THIIOTE3, pa3padOTKH TEOPETUUECKHX MOAENIEH IPOLECCOB HIIH ABJICHUH,
-hOpMHpPOBaHKHE YMEHHI BOCIPHHAMATB, IepepadbaThIBaTh U IPEIbABIATE HHYOPMAIHIO B CIIOBECHOH,
00pa3HOM, CHMBOJIHYECKO# (opMax, aHATH3UPOBaTh U IepepadaThiBaTh MOIYUYEHHYI0 HHPOPMALHIO B
COOTBETCTBHH C IMOCTABJICHHBIMH 3aJ[a4aMH, BbIAEJIATH OCHOBHOE COIEPKAHUE IPOUUTAHHOIO TEKCTA,
HAaXOJHUTb B HEM OTBETHI Ha IIOCTABJICHHBIE BONPOCH! ¥ M3JIaraTh €ro;
-puo0peTeHHe  ONbITa  CaMOCTOATENIBHOTO IIOHMCKa, aHalmmM3a M orTOopa HHpopMmauuum ¢
UCII0JIb30BAHHEM pA3JIMYHBIX HCTOYHMKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTHH Ul PELICHUS
M03HaBaTEeNbHBIX 33/1a4;
-pa3BUTHE MOHOJIOTHUECKON U AHATOTHIECKOH peud, YMEHHUS BBIPAXKATh CBOM MBICIH U CIIOCOOHOCTH
BBICJIYIIHBATh COOCCENHMKA, TIOHUMATh €r0 TOUYKY 3pEHHMs, NPU3HABATh NIPABO JAPYroro 4ej0BEKa Ha
WHOE MHCHHE;
-OCBOCHHE NPHEMOB JEHCTBUH B HECTAHJAPTHBIX CHUTYalUsIX, OBJIaJCHAE 3BPHCTHYECKUMHU METOJAMH
peleHus npodiem;
-popMupoBanue ymeHu# paboTaTh B TpyNIe C BBINOJHEHHEM Da3iMYHBIX COLMAIBHBIX POJIEH,
NIPEJCTABIATh U OTCTAHBATh CBOM B3MVIAbI M yOEXAECHHUS, BECTH JIUCKY CCHIO.

IIpeameTHbIMH pe3yJibTaTAMHU 00y4eHHs1 GH3HKE B OCHOBHO# MIKO/I¢ SIBAAIOTCH:
BbIITyCKHUK Hay4HTCA:
- coOsonaTh NpaBuia Oe30HACHOCTH W OXpaHbl TpyAa MpU paboTe ¢ y4eOHbIM M J1abDOpATOPHBIM
000py10BaHUEM;
- MOHWUMATH CMBIC] OCHOBHBIX (PU3HUYECKHX TEPMUHOB: (PU3MYECKOE TENO, (PU3NYECKOe SABICHHE,
(buznyecKas BeJIMYNHA, eIUHULB] H3MEPEHHS;
- pacmo3HaBaTh MpoOJIEMBI, KOTOpPblE MOXKHO pPELIMTHh IpPH MOMOIIM (HU3UYECKHX METOO0B;
AHAJTM3MPOBATh OTAEIbHBIE JTallbl MPOBEACHUS WCCICAOBAHHH M HMHTEPINPETUPOBATL PE3Y/IbTATh
HaOMIOIEHHH U OIIBITOB;
- CTaBHTh OMBITHI MO HCCIENOBAHUIO (U3MYCCKUX SIBICHUM WM (PU3MYECKHX CBOMCTB Ten Oe€3
MCIIOJIB30BAaHUsl INPSAMBIX H3MEpeHHH; mnpu 3ToM (opMyaupoBaTh npobieMy/3azady y4eOHOIo
IKCMIEPUMEHTa; COOHMpaTh YCTAHOBKY U3 MPEAJIOKECHHOTO 0OOpYIOBaHHUS; MPOBOIMTL OINBIT H
(GOopMyTHPOBATH BHIBOJEIL.




[lpumeuanne. [lpu npoBeneHMm HcciieoBaHUS (QU3MYECKUX ABICHHH H3MEpHUTENIbHbIE NPHOOPEI
HCTIONIB3YIOTCS JIMIID KaK AAaTYUKH U3MEPEHHs (U3MYECKUX BEIMYMH. 3alHMCH II0KAa3aHWH NPSAMBIX
M3MEpEeHHH B 3TOM clfyuae He Tpebyercs.

- MOHUMATh POJIb IKCIIEPUMEHTA B MOJIyUYSeHUH HAayyHOH HHOpMaLuy;

- IPOBOIUTD NPSMBIC U3MEPEHU PU3NUECKUX BEJIUUNH: BpEMs, pacCTOIHUE, Macca Teia, 00beM, cHlla,
TeMIlepaTypa, aTMochepHOe JaBJIeHHE, BIAXKHOCTh BO3/yXa, HAIPSDKEHUE, CUIa TOKa, paJualliOHHbIH
¢$oH (¢ HCHOJIB30BAHHEM JO3MMETpa); IPH ITOM BBIOHPATh ONTHMAILHBIH CIOCOO HM3MEPEHHS H
KCII0JIb30BATH [TPOCTEHIIINE METOIBI OLIEHKH MOTPEMIHOCTEH U3MEPEHHH.

Ilpumeuanue. JlroGast yueOHas mporpaMma J0JDKHA 00€CIeYHBAaTh OBIaJCcHHE TPSIMBIMH U3MEPEHUAMHI
BCEX MEPEUHCIICHHBIX GU3MUECKUX BETHYMH.

- MPOBOAWTH HCCIECJOBAHUE 3aBUCHMOCTEH (U3MYECKHUX BEJIIMYMH C HCHOJIb30BAHMEM IIPAMBIX
U3MEPEHHH: TIPH 3TOM KOHCTPYHpPOBaTb YCTaHOBKY, (QHKCHpOBATh pe3yIbTaThl I10JyYCHHOH
3aBHCUMOCTH (PU3UUECKUX BEIHYHH B BHAE TaOJMHILl ¥ rpauKoB, AeIaTh BBIBOABI II0 pE3yjbTaTam
HCCJICIOBAHHS;

- TIPOBOJUTH KOCBEHHBIE W3MEpeHHs GHU3MUECKUX BEJIMUYMH: NPH BBINOJHEHUH M3MEpPEHHH coOMpaTh
IKCHEPHUMEHTAILHYIO YCTaHOBKY, CJEAys TMpEUIOKECHHON HWHCTPYKIUH, BBIYUCIATH 3HAYeHHE
BEJIMYMHBI ¥ aHATH3UPOBATh [TOJ[y4YE€HHBIE PE3YJIbTAThl ¢ YUYETOM 3aJaHHOH TOYHOCTH M3MEPEHUH;

- AQHATU3UPOBATh CUTyallUM NPAKTHKO-OPUEHTHUPOBAHHOIO XapakKTepa, y3HaBaTh B HUX IPOSBICHHE
WU3YUYEHHBIX (QU3NYECKUX ABJICHUH WM 3aKOHOMEPHOCTEH M NPUMEHATh UMEIOLIUECS 3HAHHMSA IS UX
00DBACHEHHS,

- NOHHUMATh MPUHLIUINBl JACHCTBHA MAIUMH, NPHOOPOB M TEXHHYECKHX YCTPOHCTB, YCJIOBHS HX
0€3011acHOr0 UCMOJIBb30BAHHUS B IOBCEJHEBHON JKU3HH;

- MCIIOJIH30BaTh NPH BBIIOJHEHNH Y4eOHBIX 3a7a4 HAy4HO-IIONYJIAPHYIO JIUTEPATYpy O (PHU3HUECKHX
SIBJICHUSIX, CIIPABOYHBIEC MaTEpUalIbl, peCcypchl IHTEpHeET.

BEIITy CKHUK 11OJTy4HT BO3MOXHOCTh HAyUHTHCSA:

- 0CO3HABATh IICHHOCTh HAayYHBIX MCCIIEAOBAHUH, poib (PU3MKK B pacHIMpEeHUH MpPeACTaBiIeHuH 00
OKPYKaIOIIEM MHpPE U €€ BKJIaJ B YIAy4IICHHUE KaueCTBA JKHU3HH,

- HCTIOJIL30BATh IPUEMBI ITOCTPOSHUS GUBHIECKHX MOJICIICH, TTOHCKa U (POPMYJIHPOBKH A0KA3aTEIbCTB
BBLJIBUHYTBIX THITOTE3 M TEOPETHYECKHX BHIBOJOB Ha OCHOBE YMIIMPHUECKH YCTaHOBJICHHBIX (DAKTOB;

- CpaBHHBaTh TOYHOCTh H3MEPEHHs (QHU3MUYECKHX BEIHYMH [0 BEJIMYMHE HX OTHOCHTEILHOH
HOTPENIHOCTH IIPH [IPOBEJCHHH IIPSIMBIX H3MEPEHUH;

- CaMOCTOSITEILHO IPOBOJHUTH KOCBEHHbBIE HM3MEPEHHS M HCCIEOBAHMS (QHU3HYCCKHX BEIUYUH C
HCIIOJIE30BAHUEM Pa3HYHBIX CIIOCOOOB H3MepeHHs (U3HUECKHX BEJIMYMH, BHIOMpaTh CpeACTBa
H3MEPCHHUS C YUETOM HEOOXO0IUMOM TOYHOCTH H3MEPEHHil, 000CHOBBIBATH BEIOOP CIIOcO0a U3MEPEHHS,
aJICKBaTHOTO MOCTABJICHHOM 3a/1a4e, IIPOBOIUThH OLIEHKY JOCTOBEPHOCTH ITOJIyYEHHBIX pE3yIbTATOB,;

- BOCIIPHHHMATh HHGOpPMaLHUiO (HU3MYECKOrO COAEPXKaHUS B HAy4HO-NONYJIIPHON JHMTEeparype H
CpelacTBax MaccoBod HH(pOpPMAIMH, KPUTHYECKH OLICHHBATH MONTYyUYSHHYIO HHOOPMALMIO, aHAIH3UDY S
€e coJepKaHue U JaHHbIe 00 HCTOYHUKE HHPOPMAIIVH;

- €O3/[aBaTh COOCTBEHHbBIC NMHCHMEHHBIE H YCTHBIC COOOHICHUS O (U3MUECKHMX SBIECHUSAX HAa OCHOBE
HECKOJIBKMX HCTOYHMKOB HH(OPMalWH, COMPOBOXIATh BBICTYIUICHHE IIPE3EHTALUEH, YYMTLIBAS
0COOCHHOCTH ay JUTOPHUH CBEPCTHHKOB.

Mexanudyeckue ABICHHS

BpITyCKHUK HAYIHTCS:

- pacro3HaBaTb MEXAHHUECKUE SBJIEHHS U OOBIACHATh HA OCHOBE HMMEIOILMXCS 3HAHHM OCHOBHBIC
CBOWCTBA WM YCJIOBHS NPOTEKaHMs 3TUX SBICHUH: PaBHOMEPHOE M HEPAaBHOMEPHOC BHMIKCHHE,
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE INPSAMOJIMHEHHOE IBUXECHHE, OTHOCHTEIBHOCTH MEXAHHUYECKOIro
JBUXCHHUS, CBOOOJHOE TMAaACHHE TeJl, pPaBHOMEPDHOE [BHMIKEHHE II0 OKPYXHOCTH, HHEpIHS,
B3aUMOJICHICTBHE TeJ, pEaKTHBHOE JBHKEHHUE, NIepeaaya JaBJICHUS TBEPIAbIMH TCIIAMH, XKHUIKOCTSIMHU H
radamMu, aTMOCCbepHOG JAAaBJICHUC, MJIABAHUC TCJI, PABHOBCCHUE TBEPABIX TCJI, UMCHOIIUX 3aKPCIVICHHYO
OCh BpallleHHsl, KojeOaTelbHoe IBIKCHUE, PE30HAHC, BOIIHOBOE ABHKEHHE (3BYK);

- OTIMCHIBATh U3YYEHHBIC CBONCTBA TEJI H MEXAHHUYCCKHE SABJICHUSA, HCIIOIb3Ys] PU3NYECKHE BEJIAUNHBI:
My Th, NIEPEMELICHHE, CKOPOCTh, YCKOpPEHHE, Iepruos oOpauleHus, Macca Teila, MIOTHOCTh BEUISCTBa,
cuia (Cuia TSDKECTH, CWila YIPYTOCTH, CHJIa TPEHHMs), HNABJIIEHAE, MMITYJIbC Tela, KHHETHUYecKas
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SHeprus, MOTEHIWAIbHAs JHEprus, MexaHudeckas paborta, MexaHwueckas MowHocTh, KIIJ[ mpu
COBEpIICHUH pabOTHl C UCIOIb30BAaHHEM MPOCTOrO MEXAHU3MA, CUJIAa TPEHHUS, aMILIUTYa, IEPUOA U
gacToTa KoyieOaHu#, JUIMHA BOJIHBI M CKOPOCTh €€ pPacIpOCTPAHEHHs; IIPH OlIUCAHUM IIPABHIIBHO
TPaKTOBaTh (PU3HUYECKHH CMBIC] HCIIOJIb3YEMBIX BEJIMUMH, UX O003HAUCHHsS U €AMHHUIBI U3MEPEHHS,
HaXOAWTh (OPMYJIbl, CBA3BIBAIOINME [AAaHHYIO (HU3UYECKYI0 BEIHYMHY C JPYTHMH BEIHUYHMHAMH,
BBIYHCIIATE 3HaYeHHE GU3HUYECKON BEIHMYUHBL,

- aHAJTU3UPOBATH CBOMCTBA TEN, MEXaHHIECKUE SBJICHHUS U IIPOIECCHI, HCNOIB3YS (PU3HYECKHE 3aKOHBL:
3aKOH COXPAaHECHHS SHEPrHd, 3aKOH BCEMUPHOrO TIATOTCHHUS, [PHUHIHI CYNEPIO3UIMH CHI
(HaxoxaeHue paBHoaeicTByromen cuibl), [, II u Il 3akonb! HeroTOHA, 3aKOH COXpaHEHHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackais, 3akoH ApxuMeza; NPH 3TOM pa3IH4aTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA H €r0 MAaTEMATHYECKOE BBIPAXKCHHUE;

- pa3/iiyaTh OCHOBHBIC IIPU3HAKM M3YUYCHHBIX (HU3MUECKUX MOZENeH: MarepuaibHas TouKa,
HHEpLHaTbHas CHCTEMA OTCUETA,;

- pemaTh 3aJayd, UCHOJB3Ys PU3HYECKHE 3aKOHBI (3aKOH COXPAaHEHHUS JHEPruH, 3aKOH BCEMHPHOIO
TATOTEHHUs, NpUHIMN cyneprno3unun cui, I, II u Il 3akonel HeroTona, 3aKkoH coxpaHeHHs UMITYyJIbCa,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) U GOpMYJIbI, CBA3BIBAIOIINE (U3HYECKHUE BEJIMUHHEI
(MyTh, CKOPOCTb, YCKOPEHHME, Macca Teja, IUIOTHOCTh BEINECTBA, CHIIA, JABJICHHE, MMIIYJIbC Teja,
KMHETHYECKasd SHEPrus, NOTEHIUAIbHAS YHEpPrus, MeXaHudeckas paboTa, MexaHH4YecKas MOLIHOCTD,
KI1J] mpocToro Mexanu3ma, cuiia TPEHHs CKOJIBKEHHS, KOIQPUIMEHT TPEeHUs, aMIUIUTY A, IEPUOJ U
qacroTa kojeOGaHuH, JUIMHA BOJHBI U CKOPOCTH €€ PaclpOCTpaHEHHs): HA OCHOBE aHaIM3a YCJIOBHS
3a[a4d 3alMCBIBaTh KpPAaTKOe YCJIOBHE, BBIACIATh (QU3NYECCKUE BEIUYMHBL, 3aKOHBI M (POPMYIIbI,
HEOOXOJUMBIC Il €€ pellCHHUs, MPOBOAWTH pacuerhl M OLECHHBATh PEAIBHOCTb IOJYYEHHOIO
3HaueHHUs HUBHYECKOH BETHUUHDL.

BBINyCKHHK HOTYyYUT BO3MOXKHOCTH HAyUUTBCS:

- HUCIIOJb30BaTh 3HAHHS O MEXAHHUYECKUX SABJICHHSAX B ITOBCEIHEBHOH XH3HU I OOECICUCHMSA
0e30MacHOCTH IpU OOpalleHuu ¢ NpHOOpaMH M TEXHHYECKMMH YCTPOMCTBAMH, Ui COXPaHCHHUS
3JIOPOBbsl U COOJIIOZIEHHS HOPM 3KOJIOTHMYECKOIO IIOBEICHMS B OKPYXalOLIEH Cpeie; IIPUBOAMTDL
IIpUMEpPBbl MPAKTHUECKOTO HCIOJIB30BaHUS (QH3MUECKUX 3HAHHMH O MEXAHHYECKHX SIBICHUAX H
Gu3MUeCKHX 3aKOHaX; IPHMEpPBl HCIOJIB30BAHUS  BO30OHOBIAEMBIX HCTOUYHHUKOB  3HEPIHH;
3KOJIOTHYECKHUX ITOCJICCTBUN HCCIENOBAaHUS KOCMUYECKOTO IIPOCTPAHCTB;

- pasjMyarh TpaHHIbl [PUMEHHMOCTH (U3NYCCKUX 3aKOHOB, IOHMMAaTh BCEOOLIMH XapakTep
(GYHIAMEHTATBHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHUYECKOM DHEPIruH, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH BCEMHPHOIO TAFOTEHHS) U OTPAaHHYEHHOCTb HCIIOJIL30BAHUSA YaCTHBIX 3aKOHOB
(3akoH 'yka, Apxumena u 11p.);

- HAXOAHUTH aJCKBATHYIO MPEJIOKCHHON 3ajaue (HU3NUECKYI0 MOJE/b, pa3pemarb npobieMy Kak Ha
OCHOBE HUMEIOIIUXCS 3HAHUH 10 MEXaHUKE ¢ MCII0/Ib30BaHUEM MATEeMaTHYECKOTO almnapara, Tak U IIpa
ITOMOIIY METOJ0B OLCHKH,

TennoBbiC ABJICHUS

BrinyckHuk Hay4uTes:

- pacrmo3HaBaTh TEIUIOBBIE SBJICHHUS U OOBACHATH Ha 0a3e MMEIOIIMXCHA 3HAHHH OCHOBHBIC CBOMCTBA
W/IM YCIIOBHSI IPOTEKaHHUs O3THUX sIBJICHHWI: auddys3us, usMeHeHHe oObema Tejl NpH HarpeBaHHH
(oxnmaxkaeHun), OoJbiIas C)KHUMAEMOCTh Ta30B, Majas CKUMAEMOCTb XHJIKOCTEH M TBEPIBIX TEI,
TEIIOBOC paBHOBECHE, HCIIApEHHE, KOHICHCALUs, IUIaBJICHHE, KPUCTA/UIU3AIHA, KAIICHHE, BJIAXHOCTD
BO3yXd, PpasJIMUYHBlE CIOCOOBI TEIUIONEpeaaud (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3JIyYeHHE),
arperaTHble COCTOSIHHS BEILECTBA, IOIVIOIIEHUE PHEPIUH NIPH HCIAPCHHH JKHAKOCTH U BBIICIICHUE €€
IpY KOHJICHCAIIUH T1apa, 3aBUCHMOCTh TEMIIEPATYPbl KUIICHHUS OT JABJICHHS,

- ONHCHIBATL H3YYEHHBIC CBOWCTBA TEJl H TEIUIOBBIC SBJICHHS, HCIOIB3Ys (QU3NUECKHE BEITHYHMHBL
KOJHYECTBO TEIUIOThI, BHYTPCHHSS JSHEpPrus, TEMIIEpaTypa, yAeAbHas TCIJIOCMKOCTh BEIICCTBA,
YACHbHAas1 TCIJIOTaA ITJIABJICHHSA, yYACJibHas1 TCILIOTa nap006pa30}3aHH;1, yACJIbHadA TCILJIOTA CTrOopaHHus
TOTLINBA, KOA(PQHUIHUEHT MOJIE3HOT0 NEHCTBUS TEIUIOBOTO [BUIATEIsA; NPH OINMCAHWW INPaBHJIBHO
TPAKTOBaTh (PU3MYCCKUM CMBIC] HCTONB3YEMbIX BEJIMYHH, X OOO3HAUCHUS U CIMHHUIIBI N3MEPEHHUS,
HaXoAuTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (GHU3UYECKYIO BEIMYHHY C JPYTHMH BEIHYHMHAMH,
BBIYHCIIATH 3HaYeHUE PU3HUECKON BEIMYHHBL;




- aHAIM3HPOBATh CBOMCTBA Tel, TEIUIOBBIE SBICHHS M IPOLECCHI, UCTIONB3YS! OCHOBHBIE IMOJIOXKECHUS
aTOMHO-MOJIEKYJISIPHOTO YUECHHS O CTPOCHHH BEIECTBA U 3aKOH COXPAHEHUS DHEPIHHU;

- pa3iu4arh OCHOBHBIC NPU3HAKH M3YYEHHBIX (PU3HYECKHUX MOAENIEH CTPOSHMA ra3oB, JKHUAKOCTEH H
TBEP/BIX TE,

- IPUBOIUTH MTPUMEPHI MPAKTHUECKOTO UCMONB30BaHUS (PU3UUECKUX 3HAHUH O TETUIOBBIX SBJICHUSAX;

- pelwiaTh 3aJaud, HCIOJIB3Ys 3aKOH COXPAaHEHHs SHEPTHH B TEIJIOBBIX Ipomeccax H (OpMYyJIBI,
CBSI3bIBAIOIINE (DU3MUSCKUE BETUUMHBI (KOJIWYECTBO TEILUIOTHI, TEMIEPATypa, YACIbHAsS TEINIOEMKOCTh
BEIIIECTBA, yJeJIbHAs TEMJOTa ILIABJICHUS, yJeNbHas TEIUIoTa NapooOpa3oBaHMd, yAejbHas TEILIOTa
CropaHus TOILIHBA, KO3((HIUECHT NOJIE3HOro ACHCTBHS TEILUIOBOIO JBUraTess): Ha OCHOBE aHAIN3a
YCIIOBHSL 3aJaud 3alUChIBaThb KPaTKOE YCJIOBHE, BBIACHATH (PHU3MUYECKHE BEIWUMHBI, 3aKOHBI H
¢bopMyIBl, HEOOXOAMMBIE [UII €€ pEUICHHsS, I[POBOJUTH pacyeTsl M OLCHHUBATh pEATbHOCTH
HOJY4YEHHOTO 3HaYeHHS (PU3UIECKON BEIMUMHEIL.

BeImyckHUK HOTy4HT BO3MOKHOCTD HAyYUTECS:

- HCIONB30BaTh 3HAHWS O TEIUIOBBIX SIBICHHSX B IIOBCCAHEBHOHW JKU3HM I 0OECIEYCHHUS
6e3onacHOCTH NpH OOpalleHuu ¢ MpUOOpaMH H TEXHHYECKUMH yCTPOWCTBAMH, JUIS COXPaHEHH
30POBbSI U COOMIOACHHUS HOPM O3KOJOTHYECKOTO IMOBEACHHA B OKpYXalOUIeH CpeAe; HPUBOJAHMTH
IPUMEpPB! 3KOJIOTHUYECKUX IOCIEACTBUI paboThl JBUraTelel BHYTPEHHETO CTOpAHUS, TEILIOBBIX U
T'UPO3JIEKTPOCTAHIINH;

- pa3iuyaTh IPaHHLbl [PUMEHUMOCTH (U3HYECKHMX 3aKOHOB, IOHMMAaTh BCEOOIUMH XapakTep
¢GyHIaMEHTAIbHBIX (H3MYECKUX 3aKOHOB (3aKOH COXpaHEHHs JHEPrHH B TEIUIOBBIX NPOLECCAX) H
OTpaHHYEHHOCTD HCIIOJIb30BAHHS YACTHBIX 3aKOHOB,;

- HaXOJUTh aJCKBATHYIO NPEUIOKECHHON 3aade (PU3NIECKYI0 MOJEIb, pa3pelnars nIpodaeMy Kak Ha
OCHOBE MMEIOLIMXCS 3HAHUH O TEIUIOBBIX SIBJICHHUSAX C HCIOJIB30BAHHEM MATEMaTHUECKOIO ammapara,
TaK ¥ IPH IIOMOIIH METOJIOB OLEHKH.

DNEeKTPHYECKHE U MArHUTHBIC SIBJICHUS

BburyckHUK HAy4YHTCS:

- pacrmo3HaBaTh JIEKTPOMArHUTHBIC SIBICHHS M OOBICHATh HAa OCHOBE UMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIHM YCJIOBHSI HNPOTEKaHUS JTHUX SBJICHHH: JIEKTpU3alMs Tell, B3aUMOAEHCTBHE 3apsjioB,
JNEKTPUYECKHM TOK M €ro JeHCTBHS (TEIIOBOE, XHUMMYECKOE, MAarHuTHOE), B3aUMOJIEHCTBHE
MarHuTOB, 3J€KTPOMAarHUTHAS MHIYKIHS, JEHCTBHE MarHUTHOTO IOJS HA IPOBOAHMK C TOKOM H Ha
IBHXKYILYIOCS 3apsKEHHYIO 4YacTHIly, AEHCTBHE 3NIEKTPHYECKOTO IIOJIA HA 3apSXKCHHYIO YacTHLY,
JJIEKTPOMArHUTHBIE BOJIHBI, NIPSIMOJMHEHHOE pacipOCTPaHEHHE CBETA, OTPAKEHHE U IPEITOMIICHHE
CBeTa, JUCTIEPCHs CBETA.

- COCTaBJIATh CXEMbI 3TEKTPUUYECKHX LETei ¢ MOCIeOBAaTeIbHBIM H NApaJlICIbHBIM COEIUHEHHEM
3JICMEHTOB, pa3jiiyas yCJIOBHbIE 00O3HAUCHHS IJIEMEHTOB ICKTPHUYECKMX ILieneHd (MCTOYHMK TOKa,
KJIIOY, PE3HCTOP, PEOCTAT, JAMIOYKa, aMIIEPMETP, BOJIBTMETP).

- HCIOJb30BAaTh OITHYECKHE CXEMBl Ui TOCTPOSHHS H300pakeHMH B IUIOCKOM 3€pKalie H
coOuparoLIeH JTHH3E.

- ONKCBIBATL HM3YUYCHHBIE CBOMCTBA TeN W DJIEKTPOMAarHUTHbIE SBICHMS, HCHONB3Ys (QH3HYECKHE
BEJIMYMHBL, DJCKTPHYECCKUI 3apsA], CuUla TOKa, OJJIEKTPUYECKOE HANpPHKEHUE, JICKTPHUECKOE
CONPOTHBJICHHUE, YAEIPHOE CONPOTUBICHUE BEIIECTBA, pad0OTa JJIEKTPHYECKOrO 10JIs, MOILHOCTD TOKa,
(GoKycHOE paccTOSHHE M ONTHYECKAs CHIIa JMH3bI, CKOPOCTDL NEKTPOMAarHUTHBIX BOJIH, AJMHA BOJIHBI
U 4acTOTa CBETA; IPH OMHCAHHH BEPHO TPAKTOBAaTh (U3MYECKMH CMBICI HCIOIb3YEMBIX BEJIHYHH, UX
0003HAYCHHS W CIMHHIBI M3MEPEHHUS; HAxXOAUTh (POPMYJIBI, CBA3BIBAIOLINE JAHHYIO (QH3MUYECKYIO
BCJIHYMHY C JPYTAMH BEJTMYHHAMHU.

- aHANM3HMPOBaTh CBOMCTBA TeJ, 3JICKTPOMArHUTHBIC SBIICHUS M IPOLECCHI, HCIONB3Ys (QU3HYECCKHE
3AKOHBI: 3aKOH COXPAHEHHs! HIEKTPUYECKOTrO 3apsia, 3akoH OMa Al ydacTKa IenH, 3aKoH JLkoyiis-
Jlenta, 3aKoH TNPSAMOJMHHEWHOrO PpacmpoCTpaHEHHs CBETa, 33aKOH OTPAXKECHUS CBETa, 3aKOH
MIPEJIOMJIEHHS. CBETA; IIPH 3TOM pa3ijindaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA H €r0 MaTeMaTHYECKOe
BBIPQXKCHHE.

- [PHBOJUTH MPHMEPBI PAKTHYECKOTO HKCIOJIb30BaHUA (U3HUECKHX 3HAHMH O JJIEKTPOMArHUTHBIX
SBJICHHUAX




- pemaTh 3aJa4d, UCHOIb3yd (QU3MUecKHe 3aKoHbI (3akoH OMa [UIA y4acTka [enH, 3akoH JDxoyisd-
JleHua, 3aKOH NPAMOJIMHEHHOTO pAacIpOCTPAHECHHS CBETA, 3aKOH OTPAXEHHHA CBETa, 3aKOH
NPEeNIOMIICHUS CBeTa) U (GOpMYJIbIL, CBA3BIBAIONIME (PU3NUECKHE BEIUYUHB] (CHIA TOKA, IEKTPHYECKOE
HaNPSHKEHHE, DIEKTPUUECKOE CONPOTUBJICHME, YAEAbHOE CONPOTHBICHHME BElEcTBa, padoTa
JIEKTPUIECKOrO I10JISl, MOIIHOCTh TOKA, (POKYCHOE PAacCTOSHUE M ONTHYECKas CHJA JIMH3bl, CKOPOCTb
3JIEKTPOMarHUTHBIX BOJIH, [UIMHA BOJHBI M 4acToTa CBETa, (DOPMyJbl pacdera JJIeKTPHYECKOro
COTIPOTHUBJICHHS IPUIIOCIIECAOBATEIFbHOM M IApajUIebHOM COEAMHEHWH I[POBOJHHUKOB): HA OCHOBE
aHaJIM3a YCIIOBHS 3a/1auHl 3alIUChIBATh KPATKOE YCJIOBHE, BBLICIATh PU3UYECKHE BEIMUHHBI, 3aKOHBI H
bopMysbl, HeoOXOMUMBbIE Ul €€ pELIEHHsS, NPOBOAWTH pacdeThl M OLEHHBATh PEAJIbHOCTH
TIOTyYSHHOT'O 3HAUYCHUS (PU3UIECKOH BETHYHHBL

BBINyCKHUK NOTYYUT BO3MOXHOCTh HAYy YU ThCS:

- HCIIOJIB30BATh 3HAHUA 00 3JIEKTPOMAarHUTHBIX SBJICHHUAX B ITOBCEAHEBHOH YKH3HH IJIsI 0OECIICYCHUA
0e30macHOCTH NpH OOpalllcHUH ¢ NpubopaMM M TEXHHUYECKHMMH YCTPOWCTBAMH, Ul COXpaHEHHS
3JI0pOBbSI U COONIOAEHHS HOPM 3KOJOIMYECKOIO IIOBEICHHS B OKPYXalOLIEW cpeae; IMPHBOAMTH
TIPUMEPDI BIIUSHHS 3I€KTPOMArHUTHBIX W3JIyUEHHUH Ha )XUBBIE OPTaHH3MBI;

- pasiauyarh rpaHulbl NPUMEHHMOCTH (U3HYECKHX 3aKOHOB, MOHMMAaTh BCeoOHmMH XapakTep
(GbyHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHMsl JJEKTPHYECKOro 3apsna) M OrpaHHYEeHHOCTb
MCIIONB30BAaHM YaCTHBIX 3aKOHOB (3aKkoH OMa JUId ydacTKa Lielu, 3aKkoH Jxoyns-JleHna u ap.);

- HCIOJIb30BaTh MPUEMBI IIOCTPOCHUS PU3HIECKHX MOJleNel, IIOHCKa U (POPMYTHPOBKH [[OKa3aTEIbCTB
BBIIBUHYTHIX THITOTE3 U TEOPETHYECKUX BBIBOJIOB HA OCHOBE 3MITMPHYECKH yCTAHOBJICHHBIX (PAKTOB;

- HaXOAUTh aJCKBATHYIO IPEUIOKEHHON 3aja4e QU3NYECKYI0 MOJIElb, paspellaTb pobaeMy Kak Ha
OCHOBE MMEIOLINXCS 3HAHUH 00 3/IEKTPOMAarHUTHBIX SIBJICHHUAX C HCIOJIb30BAHHEM MATEMAaTHYECKOTO
anrnapara, TaK 1 [IpY IOMOLIM METOOB OLICHKH.

KBaHTOBBIE ABIECHHSA

BbInyCKHUK Hay4duTCs:

- pacrno3HaBaTh KBAHTOBBIE SIBJICHUS U OODBSCHATh HA OCHOBE HMEIOILUXCS 3HAHHH OCHOBHBIE CBOWCTBA
HJIM YCJIOBHSI IPOTEKAHMS 3THX SIBJICHUI: €CTECTBEHHAs U HCKYCCTBEHHAsl PaiMOaKTUBHOCTb, O-, - U
Y-H3JIy4eHHUs, BOSHUKHOBEHHUE JIMHEHYATOro CIIEKTpa U3JIy4ECHHS aToMa,

- OIKCBHIBATh W3yUYCHHBIC KBAHTOBBIC SBJICHHS, UCIONB3YS (QU3MUECKHE BEIMYMHBI. MACCOBOE YHUCIIO,
3apga0BO€ UHCIIO, TEPHOJ MOJypacrnajaa, dHEprus (GOTOHOB; IPH ONHCAHUH MPAaBUIILHO TPAKTOBATh
(u3HYECKUH CMBICT HCIIOIB3YEMbIX BEIHYHH, HX OOO3HA4YCHHSA M €AMHHIBI M3MEPEHUS; HAXOIHTh
dbopMyJibl, CBA3BIBAIOIIME JAaHHYIO (PU3HYECKYIO BEIMUMHY C APYTHMH BCIWYMHAMH, BBIYHCIATH
3HauYeHHE (PH3MUECKOH BEJIMUUHEI,

- aHaIM3MPOBAaTh KBAHTOBbIC SBJIEHHS, HCIONB3Ysl (PU3HYECKHE 3aKOHBI M MOCTYNATHI: 3aKOH
COXpaHEHHs PHEPrHM, 3aKOH COXPAHEHHUS DIEKTPUUYECKOro 3apsaa, 3aKOH COXPaHEHHS MacCOBOrO
Yrciia, 3aKOHOMEPHOCTH H3y4eHHs M NTOTJIOHICHHS] CBETa aTOMOM, NPH 3TOM Pa3jIi4arh CIOBECHYIO
(bOpMYJIHMPOBKY 3aKOHA M €0 MaTEMATHYECKOE BBIPAKEHHE;

- pa3nuyaTh OCHOBHBIE [TPU3HAKH ITAHETAPHOH MOJIENIM aTOMAa, HYKJIIOHHOH MOJEIM aTOMHOrO A/pa;

- IPUBOJUTH NMPUMEPHI NIPOSBICHHS B MPUPOJE M MPAKTHUECKOTO UCIOJIL30BAHHS PAJMOAKTHBHOCTH,
SIEPHBIX ¥ TEPMOSANACPHBIX PEaKIMH, CIEKTPAJIbHOTO aHAJIN3a.

BBIyCKHUK MOJyYUT BO3MOXKHOCTD HAYyYUThCS:

- HCIOJIb30BaTh MOJYyYCHHbIE 3HAHHWS B IOBCEAHEBHOM JXM3HH IIpHU OOpallleHHH ¢ ImpudopaMu H
TEXHHYECKHUMH YCTPOHUCTBAMH (CYETUYMK HOHH3HMPYIOIIMX YacTHL, JO3HUMETP), A COXPaHEHHS
3JJOPOBBSI U COOJIFOICHHS] HOPM JKOJIOTHYECKOTrO IIOBEACHHS B OKPYXKaIOWIEH Cpee;

- COOTHOCUTH PHEPTHIO CBSA3H aTOMHBIX Aep ¢ JedekToM Macchl;

- NPUBOJUTH INPHMEPH! BIMSHHS paJMOAKTHBHBIX M3IyYeHHH Ha >KUBBIC OPraHM3Mbl;, [OHHMATH
MPUHIMIT J€HCTBUS I03UMETPA H Pa3jInyaTh YCIOBUSA €0 HCIIOJIb30BAHMUS,

- TOHHMAaTh JKOJIOTMYECKHE 1po0seMbl, BO3ZHHKAIOUIME IIPH  HCIOJNL30BAHHM  ATOMHBIX
INEKTPOCTAHUMN, M IyTH PELUICHUs 3THX MpoOsieM, NEPCHEKTHUBBI HCIONb30BAHHUS yIPABIISIEMOTO
TEPMOSIEPHOIO CHHTE3A.

DJIeMEeHTBl aCTPOHOMUH

BrinyckHuK HayuuTes:




- ykaspBaTh Ha3BaHMs IUlaHeT COJHEYHOH CHCTEMBI;, pa3iM4aTh OCHOBHBIC NPH3HAKM CYTOYHOTO
BpalleHus 3Be3HOro Heba, ABrxeHUs JIynbl, CoNHIIA M TIJJAHET OTHOCUTEIIBHO 3Be3];

- IOHUMATD PA3THYHSI MEXIY TeTHOLNEHTPUYECKON ¥ FEONCHTPHIECKON CHCTEMaMu MUpa.

BBITYCKHAK TOTYYHT BO3MOXKHOCTb HAYYHThCSA:

- YKa3pIBaTh OOLIHME CBOMCTBA M OTIMYMSA IJIAHET 36MHOM IPYNNbI W IUIAHET-TUTAHTOB; MAJBIX TEll
CoJtHEUHOH cucTeMbl M OOJBIIMX ILIAHET; ITOJIb30BATHCA KApTOW 3BEe3AHOro Heba NMpy HAOMIOICHHUSX
3BE3JHOrO Heda;

- pa3nMyaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3Mep, BET, TEMIIEPATYpa) COOTHOCHTD 1IBET 3BE3/IbI
C €€ TeMIIepaTypoii;

- pa3;IHyaTh IUNOTE3bI O NPOUCXOKACHAH COTHEYHOH CHCTEMBL.

COJEP)KAHHUE KYPCA ®U3UKH

du3nka U PpU3NYECKHE METOALI H3YUEHHS IIPHPO/IbI

Qusuka — Hayka o npupoje. Dusmueckue Tena W spineHus. HaGmonenwe u omnucanue
(usuueckux sBneHui. Gu3nyeckuit FKCNepuMeHT. MoIeIMpOBaHKe ABICHHA U OOBEKTOB IPUPOJIBL.

@dusnueckue BEIMYMHBI M WX U3MEepeHHe. TOYHOCTh M MNOTPEIIHOCTh  HM3MEPCHHH.
MexyHapo Has CHCTeMa €IUHHIL.

dusnuecKkue 3aKOHBI ¥ 3aKoHOMepHOCTH. DH3nKa ¥ TexHuKa. HayuHsli MeTon nosnanus. Ponis
¢bH3MKH B GOPMHUPOBAHUH €CTECTBEHHOHAYYHOH MPAMOTHOCTH.

MexanuveckHe siBJICHHS

Mexanuveckoe JBHXeHHe. MarepuaibHas TOYKa Kak MoOJENb  (DU3HYECKOro  Telia.
OTHOCHTEIBHOCTh MeXaHWueckoro JBmkeHus. Cucrema orcuera. Du3MYECKME  BEJIHMYMHBL,
HEOOXOAMMBIE JIJIsi OTUCAHUS JBHXKCHUS U B3aUMOCBSI3b MEXKJLy HUMH (I1yTh, IEPEMELIEHHE, CKOPOCTD,
YCKOpEHHE, BpeMsA ABHKEHUA). PaBHOMEpHOE H PaBHOYCKODEHHOE INPSIMOJHHCHHOE IBHXXCHHE.
PaBHOMepHOE NBIDKCHHE IO OKpYxHOCTH. IlepBhiif 3akon HelotoHa u wuHepumsa. Macca Tena.
ITnorHocTs BemectBa. Cuia. Enununsr cunsl. Bropoil 3axkon Herorona. Tperu#t 3axkon Herotona.
CsoGoanoe manenue Ten. Cuia TsDKeCTH. 3aKOH BceMUpHOro tarotexus. Cuia ynmpyrocTtd. 3aKoH
I'yka. Bec tena. Heecomocth. CBA3p MeXIy CHIOH TsDKECTH M Maccod Ttena. Jlmnamomerp.
PaBuojeiicTytomas cuina. Cuna tpenus. TpeHue ckojbxeHus. TpeHue nokos. TpeHue B NPUPOIE U
TEXHUKE.

Wmmyiec. 3akoH COXpaHeHHs HMITyjbca. PeaktmBHOe aBHkeHue. Mexanudeckas pabora.
MouHocTs. DHeprus. lloTteHnuanehas W KuHeTHueckas dHeprus. lIpeBpamienune oadoro Buza
MEXaHUYECKOH 3HEPTHU B IPyTOi. 3aKOH COXPAHEHHS IIOJIHON MEXaHUYECKOH SHEPIUH.

[TpocThie MEXaHU3MBI. YCIOBHSA PABHOBECUS TBEPIOro Teld, MMEIOMIETN0 3aKPEIUICHHYIO OCh
JIBHKCHHS. MoMeHT cuiibl. [Jenmp msocecmu menq. Pordar. PaBHoBecue cuil Ha peryare. Peluarv B
TeXHHKe, ObITy W mpupoxe. [lomBmxHBIE W HeNoABWXKHBIE Onoxd. PaBeHcTBo paboT mnpu
MCIIOJIb30BAaHUH MPOCTBIX MEXaHHU3MOB («30JI0TOE NpaBUiIo MeXaHukH»). KoadduuueHnt nonesnoro
JIENCTBHS MEXaHH3Ma.

JlaBnenue TBepabix Ten. ExuHMuBl u3MepeHus napneHuda. CriocoObl M3MEHEHHS IABICHHSL.
JaBneHnue >xujkocTtedd W ra3oB 3akoH Ilackans. JlaBneHue XHMIKOCTH Ha JHO M CTEHKH COCyHa.
Coobmraromuecs cocynsl. Bec Bosmyxa. AtMmocdepHoe napienue. Msmepenne armocdepHOro
nasyienus. Onwpit Toppuuenan. Bapomerp-anepous. ATMOC(epHOe JaBleHHE HA PA3IIMUHBIX BHICOTAX.
I'mapaBnudecKkiue MeXaHU3MBI (pecc, Hacoc). JlaBieHue XHUAKOCTH M ra3a Ha IOTPY)KEHHOE B HHX
Teno. Apxumenosa cuwia. [lnasanue ten u cyioB Bosayxoruiasanue.

Mexanuueckne koneGanus. Ilepuwon, wuacrora, ammiauTyaa xosnebanuii.  Pe3oHanc.
MexaHu4ecKkue BOJIHBI B OMHOPOJMHEIX cpelax. J{nMHa BOJMHBL. 3BYK KaK MeXaHHYeCKas BOJIHA.
['pOMKOCTB ¥ BbICOTa TOHA 3ByKa




TemioBble ABJIECHUSA

Crpoenue BelecTsa. ATOMBI U MOJIEKYJIBL. TemnoBoe qBHKEHUE aTOMOB M MOJIeKyJ1. uddysus
B rasax, *KUIKOCTSIX M TBEpIbIX Teiax. bpoynoeckoe osuscenue. B3aumoneicTeue (IPUTSDKEHHE M
OTTaJKUBAaHUE) MOJEKYJ. ArperaTHble COCTOSIHMS BellecTBa. Pa3nuuue B CTPOCHHH TBEPABIX Tel,
KUIKOCTEH U ra3os.

TerioBoe paBHOBecue. Temmeparypa. CBsizb TeMIepaTypbl €O CKOPOCTBIO XaOTHHECKOIO
JIBUXEHUS 4acTull. BHyTpeHHsis sHeprus. PaGora W Temnonepenada Kak crnocoObl U3MCHEHHS
BHYTpeHHEH sHepruu tena. TennonpoBogHocTs. Konpexkuud. U3nyuenue. [IpuMeps! Tensonepesavy B
npuposie ¥ TexHuke. KomuuecTBo TEIUIOTHL. Y eNbHas TEIUIOEMKOCTh. Y JelbHasi TEILUIOTa CrOpPaHHMs
TOIUTHBA. 3aKOH COXPAHEHHs M IPEBPALICHUS JHEPrHH B MEXaHHYECKHX U TEIUIOBBIX HpOleccax.
[InaBieHre M OTBEpACBAHHE KPUCTANIMYECKHX TeJ. YJeslbHas TeloTa asieHus. Vcnapenue u
KoHJeHcauus. [lornoienyie SHEPruy NPy UCHIAPEHHUH JKUJIKOCTH M BBIIEIICHUE €€ NIPH KOHICHCAIMH
napa. Kwumenwe. 3aBHCHMOCTE TeMIepaTypbl KHUIIEHHS OT JaBlIeHHS. YJelbHasd TeIUoTa
napooOpa3oBaHus u KOHAeHcanuu. BrnaxnocTe Bo3fyxa. Pabora rasa mnpu paclIMpeHHM.
[IpeoOpa3zoBanus 3JHEPrHM B TEIUIOBBIX MaluHax (maposast TypOuHA, IBHraTelb BHYTPEHHETO
cropanus, peakTuBHbI aBurarenb). KIIJ TtemsoBoil MawmHBL —Oxonoeuveckue npobremol
UCNONb306AHUSL MENTIOGLIX MAULUH.

DJIEKTPOMATHHUTHbBIE ABJICHUSA

Onektpu3zanusa GuU3HdecKuX Tel. B3aumoneiicTBue 3apskeHHBIX Tel. [[Ba polla 31MeKTpHYECKHX
3apaaoB. JleMMMOCTh JVIEKTPHUYECKOTO 3apsna. JJIEMEHTapHBIH JJIEKTPHYECKHH 3apsd. 3aKoH
COXpaHEHMs INEKTpUYIecKoro 3apsna. IIpoBoauuky, MoMynpoBOJHUKA M H30JATOPBI JJIEKTPUYECTBA.
DJeKTpoCKON. DIJIEKTPHYECKOE Mo Kak OcoObIi BUA MaTepHH. HanpAdiceHHOCMb 21eKmPUiecko2o
noas. JleWCTBHE DCKTPUYECKOTO TOJsL Ha JJEKTpHUYeckue 3apsabl. Kowoencamop. Iuepeus
INEKMPUYECKO20 N0 KOHOEHCamopa.

DNEeKTPHUUECKH# TOK. ICTOYHHUKH 3JIEKTPHUECKOTO TOKA. DJIEKTPHYECKas LENb H €€ COCTaBHbIC
yactd. HampaBneHue U JeHCTBUS 3NEKTPUUECKOr0o TOKAa. HOCHUTENH 3IIEKTPHYECKMX 3apsAloB B
meTajurax. Cunia Toka. DJIEeKTPHUYECKOEe HANPSHKEHUE. DIEKTPHUECKOE CONPOTHUBIIEHHE [IPOBOIHHKOB.
EnvHMIBI CONPOTHBIIEHHS.

3aBHCHMOCTh CHJIBI TOKa OT HampshkeHus. 3akoH Oma i ydacTKa Lenu. Y JeJbHOe
conporuBieHue. Peoctatel. llocnmenoBarenpHoe coenuHeHHe MpoBoAHWKOB. Ilapaimnesbhoe
COEIVHEHHUE IPOBOAHUKOB.

PaGora 3JeKTPHYECKOT0 MONs IO IIEPEMELICHHIO DJJIEKTPHYECKHX 3apsfoB. MOLIHOCTD
JIEKTPHUYECKOTO TOoKa. HarpeBaHue NpOBOIHHMKOB 3JIEKTPUUECKMM TOKOM. 3akoH JDkoyis - Jlenna.
DIIeKTPHYECKUE HArpeBaTeNbHbIE H OCBETUTENbHBIE HPHOOPBI. KOPOTKOE 3aMbIKaHHE.

MaruutHoe moste. MHAyKumss MarHuTHOro moys. MarHuTHoe moje Toka. OmeiT Dpcrena.
MaruuTHoe 10JI€ MOCTOSHHBIX MAarHuTOB, MarHMTHOe Hojie 3eMJIH. DIEKTPOMarHuT. MarHuTHoe
TI0JIC KaTYIIKA ¢ TOKoM. [IpiMeHeHne 3eKTpOoMarHuToB. JlefcTBHe MAarHUTHOTO [I0JIs Ha IIPOBOJHUK
C TOKOM M JBHXYLIYIOCS 3apsKeHHYIO dactuny. Cuna Amnepa u cuna Jlopenya. DNEeKTPOABHraTelb.
SIBnenue 37eKTpOMarHuTHOH uHAyKuus, OnbiTel Papanes.

DneKTpoMarHuTHbie Kojiebanus. Korebamenvhuvlii konmyp. Snekmpoeenepamop. Ilepemennbiil
mok. Tpancgopmamop. Tlepenaya 3neKTpHUECKOH 3HEPTHH Ha PpaCcCTOAHHE., OJIEKTPOMAarHHUTHBIC
BOJHBI M HX CBOWCTBA. [Ipunyunvi paouocessu u meneguoeHus. Bauanue s1ekmpomazrumublx
U3NYHEHUT HA JCUBDLE OPSAHUSMBL.

CaeT — dleKTpoMarHuTHble BosHa. CKOpOCTh cBeTa. MeTounuku c¢Bera. 3aKOH NPAMOIUHEAHOrO
pacIpocTpaHeHrne CBeTa. 3aKOH OTpaxkeHHs cBera. [lmockoe 3epkano. 3aKOH IPEJIOMIICHHs CBETa.
Jlunser. @OKyCHOE pacCTOSHUE W ONTHYECKas Cuiia JIMH3bL. M3o0paxenwe mpeaMmera B 3epKajle U
nuH3e. Onmuyeckue npubopel. T'nas Kak onrtuyeckas cuctema. Jucnepcus ceera. Mumepgpepenyus u
Ougpparyus céema.

KBaHToBbIC SIBJICHUS

Crpoenne aroMoB. [lnaHerapHas Moxenb aroma. KBaHTOBBIA XxapakTep IIOIVIOMICHUS H
UCITYCKaHHs CBETa aroMaMu. JIMHeHuaTble CIIEKTPhI.

Omnsitel Pesepdopaa.




CocraB aromHoro sgpa. [IpoToH, HEHTPOH W 2eKTPOH. 3akoH DHHITEHHA O

[IPOMOPLMOHANILHOCTH MacChl H OHEPrHH. [leghpekm macc u 9SHepeus C6sA3U AMOMHBIX s0ep.
PamnoaktusHocts. Ilepron nomypacnana. Aneda-usmyuenue. bema-usnyuenue. ['amma-u3aydenue.
Snepurie peakuun. VMctounnkm sHepruu ConHua ¥ 3Be3n. SlmepHas sHepreTHka. Jxono2uueckue
npobnemor pabomel amomuvix snekmpocmanyui. JlozuMmerpust. Brusnue paouoakmuenvix uziydenui
HQ JCUBbIE OP2AHUIMBL.

Crpoenne u 3Bosmonus BeesneHnoii
['eonieHTprYecKas U TeTMOLEHTPUYECKas cHCTeMbl Mupa. Dusnueckas nmpupoja HEOECHEIX Tel

Conneunoii cucremsl. [Iponcxoxaenue ConHeuHolt cucremsl. Ousnueckas npupoaa ComHLa U 3BE3 .
Crpoenue Beenennoit. OBomonus BeenenHoit. I'unoresa BonsInoro B3peisa.
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JlabopaTopsie padoTsI:
«Onpenenenne UeHbl IENCHUS H3MEPHUTEIIBHOTO IIPpHOOpay
«OrnpeneneHue pa3MepoB MAJIBIX TE».
«M3Mepenne Maccel Tena Ha peIYaXKHBIX Becax».

4.«3mMepenune obbeMa TBEPAOTO TeJay.
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<(OHpCI[eJ'IeHI/Ie IUIOTHOCTH TBECPAOTO TCIa».

. «'panynpoBanue NPYXHHBI 1 H3MEPEHHUE CHII THHAMOMETPOMY.
. «McenenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBXKCHHS OT CHJIBI HOPMAJIBHOTO JABJICHUSNY.
. «OrnpefieIeHNe BBITATKUBAIOIIEH CUITBL, ICUCTBYIOLIEH Ha IIOTPY)KEHHOE B XXHAKOCTH TEJION.

«BrIAcHEHHE YCII0BHIH MIaBaHUS Tella B XKHIAKOCTHY.

. «BpIsICHEHHE YCIIOBHSI pABHOBECHS phluara.

. «M3mepenne KI1/] npu nogbeme Tena o HaKJIOHHON ITOCKOCTH.

. «CpaBHEHHE KOJIMYECTBA TEMJIOTH] IPH CMEIIIMBAHHH BOJIBI Pa3HOU TeMIIepaTypbi»

. «M3MepeHue yaenpHOHN TEIIOEMKOCTH TBEPAOTO TEJlay

«M3Mepenne BIaXKHOCTH BO3IyXa»

. « COOpKa EKTPHYECCKON LIENTH U M3MEPEHHE CHJIBI TOKa B €€ Pas/IMYHBIX y4acTKax».
. « 3MepeHne HanpsKeHUs Ha pa3JIMdHBIX yYacTKax IECKTPHUYCCKON ST

. «PeryanpoBaHue CUJIBI TOKA PEOCTATOM)

. «MI3mepeHue conpoTUBIEHNS IPOBOIHUKA [IPU HOMOLIH aMIIEpMETPa U BOJIbTMETPa»
«V3MepeHne MOIIHOCTH K paboThI TOKA B 3JACKTPUUECKOH JIamIiey

«COOpKa 3JIeKTpoMarHuTa ¥ UCIBITaHUE €ro JEeHCTBUS)

«[lomyuenuie n300paxxeHust Ipy MOMOIIH JTHH3BD)

«H ccnenopanne paBHOYCKOEPHHOTO IBUXKEHHUS 0€3 HaYaTIbHONH CKOPOCTHY
«HcenenoBanne 3aBUCHMOCTH NIEPUOJA M YaCTOThI KOJeOaHUH OT ATTHHBI HUTHY
«M3yueHne SBNEHUS IICKTPOMArHUTHOW MHITYKITUHY

«W3ydeHune TpeKOB 3apsKEHHBIX YacTHI] 10 TOTOBBIM (oTorpadusim»

«H3yyenue nenenus saep ypasa o gotorpadusiM TpEKOB»




TemaTnveckoe MIAHUPOBaHHE MO pu3HKe /15 7 Kiacca

Copepxxanne

Koauuectn
0 4acoB

1. ®u3nka u PU3HUECKHEe MeTOAbl H3Y4eHHs MPHPOIbI

dusuka — Hayka o npupose. Puzuueckue Tena u senenus. Habmonenue
U onucande GpuznuecKux BIeHUH. OU3NIECKHH OKCIICPHMEHT.
MoaenupoBanue ABICHUN H OOBEKTOB IIPUPOIDI.

du3nyecKre BEIIMYNHB U UX U3MepeHHe. TOYHOCTh U MOrPEIIHOCTD
u3MepeHuil. MexayHapoaHas cHcTeMa €AUHHUIL.

dusnyecKre 3aKOHbI H 3aKOHOMEpHOCTH. PH3MKa U TexHuKa. Haydunbii
Meton no3Hauus. Poip ¢u3rkn B HOpMHPOBAHMH €CTECTBEHHOHAYYHOMH
T'PaMOTHOCTH,

2. Temy1oBbie ABJIEHHAS

Crpoenne BemecTBa. ATOMBI H MOJIEKYJIBL. T€II0BOE ABHIKEHHE aTOMOB
u Mosiekysl. [dudpdysus B razax, KHUAKOCTAX M TBEPALIX Tejax.
bpoyHOBCKOE ~ JBHMKEHHE. B3anmMonencreue (IpUTSOKEHHE W
OTTAJIKMBAHHE) MOJIEKYJ. ATperaTHbIE COCTOSIHUS BellecTBa. Paznuuue B
CTPOCHHUH TBEP/BIX TEI, XKUAKOCTEH U ra 30B.

3.Mexanuueckue ABJICHHS

MexaHH4eckoe JABHXEHHE. MarepHanbHas TOYKa Kak MOJC/b
¢bu3nveckoro tena. OTHOCHTEIBHOCTh MEXAHMUYECKOro  JIBUKEHHS.
Cucrema otcueta. Pu3nuecKkue BEJIMUHUHBI, HEOOXOJUMBIE AJIS ONMUCAHHS
JIBUYKCHUS X B3aUMOCBS3b MEKIY HUMHU (IIyTh, EPEMEIIEHUE, CKOPOCTb,
BpeMsl IBHXKEHUsA). PaBHOMEpHOE NpAMOJIHHEHHOE ABHKEHHE.

Macca tena. [InotHoCTh BellecTBa.

Cuna. Equnnnst cuiel. Cuna Tsxectd, Cuia ynpyroctd. 3akoH ['yka.
Bec tena. HeecomocTh. CBA3b MEXAY CHIIOH TSXKECTU M Maccod Tena.
Jnnamomerp. PaBrogeicTBytomas cwia. Cuna Tpenus.  Tpenue
CKOJIbKeHUsA. TpeHue nokos. TpeHue B MpHpOIE U TEXHUKE.

JaBnenve TBepAbIX Tein. ENMHMIGI H3MEpEeHHs HaBiieHusA. CrocoObl
W3MEHEHHS NaBiicHUA. JlaBjieHHe »XKUIKocTeHW W ra3oB 3akoH Ilackaus.
JlaBiieHHe XUAKOCTH Ha THO U CTEHKM cocyaa. CooOmaromumecs cocyabl.
Bec Bo3myxa. ATmocdepHoe paBnenme. M3MmepeHne artMocdepHOro
naneHus. Omnbir  Toppuuenm.  bapomerp-aneponn.  ATmocdepHoe
JaBJICHUE Ha Pa3IMYHBIX BbICOTax. | 'MapaBivuecKkue MeXaHU3MBI (1Ipece,
Hacoc). JlaBieHHe XHMIKOCTM W Tra3a Ha HOTPYy)XEHHOE B HHX Tello.
Apxumenosa cuna. [lnaBanue ten u cynos. BozayxonnaBanue.

Mexannueckas pabora. Momuocts. DHeprus. [loTenumansHas u
KMHETHYeCKas JHeprus. llpeBpaillcHMe OHOrO BUAA MEXAHHYECKOH
SHEpPruH B Apyroil. 3aKoH COXpaHEHUS MOJHONH MEXaHHYECKON JHEPIHH.

IlpocTeie MexaHW3MBL. YCJIOBHSI pPaBHOBECHS TBEPAOIO Tela,
HUMEIOIIETO 3aKpEeIVICHHYI0 OCh JABMXEHHSA. MoOMEHT cuibel.  [fenmp
msicecmu meaa. Peraar. PaBHoBecue cuil Ha pprdare. Poluaru B TexXHHKe,
OpiTy 1 npupoae. [loasuxHble U HenOABHKHBIE Ga0KU. PaBeHcTBO padoT
OpH  HKCIIOJb30BAaHHUM MPOCTBIX MEXaHH3MOB («30JI0TO€  IpaBHIIO
MexaHukmny ). KoadhdunueHT nonesHoro 1eHCTBUS MEXaHU3MA.
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TemaTu4uecKkoe IVIAHHPOBAHHE 110 (l)I/BHKe a8 kiiacea

Coaepxanue

KoanuecTBoO
4acoB

1. TenJioBLIE ABJIEHHA

TemnoBoe paBHOBecue. Temmeparypa. CBsa3b TeMIeEpaTrypsl Co
CKOPOCTBI) XaOTHYECKOrO JIBHXKECHHS 4YacTHL. BHyTpeHHss JHeprus.
PaboTa u Termionepenavya kak criocoObl H3MEHEHUSI BHYTPEHHEH JHEPrUU
tena.  TemmonpoBogHocTb.  KonBekumsa.  Wsmyuenwe.  [Ipumepsi
TEIUIONIEPEIaul B IPHPOJE U TeXHUKe. Komu4ecTBo TeILIOTHL. Y AenbHas
TEIUIOEMKOCTD, Y JIeibHas TEIUIOTa CrOpaHus TOILINBA. 3aKOH COXPaHEHUS
U TIPEBPALLCHUS SHEPTUH B MEXaHUYECKUX U TEILUIOBLIX NIpoIleccax.

[lnaBneHue W OTBEpACBaHHE KPUCTAUIMUECKHUX Tei. Y JeNbHas
TeryioTa 1uiaBneHus. Vcnapenne U konaeHcanud. [loronieare snepruu
IpH HMCTIApPeHHH XUJIKOCTH M BBIJICJICHHE €€ NP KOHACHCALUM Iapa.
Kunenue. 3aBUCUMOCTh TeMIIEpaTyphbl KUIICHUS OT JAaBJICHUA. Y AETbHAs
TEIU10Ta NapooOpa3oBaHus W KOHJIeHcalul. BraxHocTs Bo3ayxa. Pabora
ra3a npu paciupeHun. [IpeoOpa3oBaHus SHEPruu B TEMJIOBBIX MAIllMHAX
(mapoBast TypOMHa, ABUraTeslb BHYTPCHHEIO CrOpaHHs, pEaKTHBHBIA
neurarenn). KIIJI TernnoBod MamuHBL Okonocuueckue npobiremol
UCNOIb306AHUA MENLOGLIX MAULUH.

29

2.2JIeKTPOMATrHUTHbIE SIBJICHHA

OnexTpusauus Qusnueckux Tea. B3anMoneHcTBHe 3apsiKEHHBIX
Ten. J[Ba pola SA€KTpUYECKUX 3apsaoB. JIeTUMOCTB 3JIEKTPUUYECKOTO
3apsiia. DJEMEHTapHBIH 9JJIeKTpUUecKHH 3apsn. 3akOH COXpaHEHUs
WIEKTPHUUECKOTo 3apsiaa. [IpoBOAHUKH, MOSYNPOBOAHHKH U H30JSTOPEI
JJIEKTPUUECTBA. DJIEKTPOCKOM. DJEKTpHYeCKOoe MoJie KaKk OcoObIH BUI
MaTepuH.

JlelicTBHE 2JIEKTPUYECKOTO MOJIS Ha IJIEKTPUUCCKHUE 3apsi/Ibl.

DJIEKTPUYECKUH TOK. HUcToYHHKH JIEKTPUUECKOTO TOKA.

DnexTpuyeckas LeNb U €€ COCTaBHbIE yacTh. HampasieHwe u nelcTBUs
AIEKTpUUECKOro Toka. Hocurenum 3j1€eKTpHYECKHX 3apsioB B METallax.
Cuna TOKa. DieKTpudecKoe HaIlpsKEHUE. DJEeKTpHYECcKoe
COIIPOTHBJICHHE IPOBOJAHUKOB. EMHUIBI COIIPOTHBIICHHUS.

3aBUCHMOCTb CHJIBI TOKA OT HanpsDKeHHsA. 3akoH OMa 11 y4acTka
uenu. YnaenapHoe comporuBieHue. Peocrtatel.  IlocnmepoBaresnbHoe
COeJIMHEeHHE ITPOBOIHUKOB. [lapaenbHoe coeilMHEHNE MPOBOAHHUKOB.

Pabora 3JIeKTPUYECKOTO MOJIS MO INEPEMEUICHHUIO 3JIEKTPHYECKHX
3apsA10B. MOIIHOCTE 3JIEKTPUUYECKOro Toka. HarpeBanue INpPOBOJHUKOB
JNIEKTpUYECKUM TokKoM. 3akoH Jlxoyns - JleHuma. DnekTpuueckue
HarpesarelibHble M OCBETHTEIbHbIE NpuOOphl. KopoTkoe 3aMbIKaHUE.
Kounoencamop. Snepeus snekmpuyuecko2o noas KOHOeHcamopa.
MarnuTHOe nojxe. MarHuTHOE 10JI€ TOKa. MarHuTHOE MOJE MOCTOSHHBIX
MarHutoB. MarsutHoe nojie 3emyid. JDJeKTpOMarHuT. MarautHoe nosne
KaTYIIKH ¢ TOKOM. [IpuMeHeHue 211eKTPOMarHuToB.
DNEKTPO/IBUraTeNb.
Cxopoctb  cBera. McTouHuku  cBeta. 3aKOH  NPSAMOJMHEHHOTO
pacnpocTpaHeHHE CBeTa. 3aKOH orpaxeHus cpera. [lmockoe 3epkano.
3axon npesnomiieHust cBeTa. JInn3pl. DoKyCcHOE pacCTOSHHE U ONTHYECKAst
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cwia jguH3bl. M300paxeHne mpenMera B 3epkaie M juH3e. Ontuueckue
npubopsl. [ 1a3 kak onTH4eckas cucrema.

['eonieHTpHUECKas ¥ reIMOLIEHTPHYECKAs CUCTEMBI MHDA.
Qusuveckas npupoAa  HebecHblx Ten  COMHEYHOH  CHCTEMBL
Ipouc—xoxnenne Conneunoit cucremsl. @u3ndeckas npuposaa Coixua u
3ge3l. Crtpoenue Bceenennoil. Opomouus Bceenennoil. [I'mnoresa
Bonsioro B3peiBa.

Temaruueckuoe JIaHHpoBaHue Mo GusnKe A1 9 Kiacea

Coaepxkanue

KoJyinuecTBO
qacoB

1. Mexannueckue ABJICHHH

Mexanndeckoe JABMXEHHE. MarepuanbHas TOYKa KaK MOJEIb
¢usngeckoro Tena. OTHOCUTENBHOCTH MEXAHMUYECKOIO  JIBHIKEHHS.
Cuctema otcueta. OU3NUECKE BEIHMYUHBI, HEOOXOIUMBIE JJIs OIHCAHUS
JBIDKCHUS M B3aHMOCBS3b MEXIY HUMH (IIyThb, IEPEMEIIECHHE, CKOPOCTD,
YCKOpEHUE, BpeMs [IBHXKEHHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBHXKEHHE. PaBHOMEpHOE IBHKEHHE IO OKPYKHOCTH.
[Tepsbiii 3axon HeroToHa u mHepuusa. Macca tena. I1oTHOCTE BelecTna.
Cuna. Enuauner cunsl. Bropoit 3akoH Hetorona. Tperuit 3akon
Herotona. CoGonHoe majgeHue Ten. Cuna TAKECTH. 3aKOH BCEMHPHOIO
tsroteHus. Cuina ynpyrocTd. 3akoH ['yka. Bec rena. HeBecomocTs. Ca3hb
MEXY CHJIOH TSDKECTH H Maccoi Tela.

WUmnynpe. 3ak0H COXpaHEHHS HMITyJbca. PeakTHBHOE JBHIXKEHHE.
Mexanndeckass pabora. MomHocTs. Oneprus. lloTeHnuanbpHas u
KkuHeTHUecKkas dHeprus. l[IpeBpamieHue OZHOrO BHIA MEXAHHYECKOH
DHEPTHUH B Ipyroil. 3aKOH COXpaHEHHUs IIOJHOH MEXaHUUYECKON SHEPTHH.

Mexanndeckue kosnebanms. [lepwon, dacrtoTta, amIuMTyaa
kosiebannii. Pesonanc. MexaHnueckue BOJHBI B OJHOPOIHBIX Cpeaax.
JlnuHa BONHBL 3BYK KaK MeXaHH4ecKas BOJIHA. [ pOMKOCTD ¥ BBICOTa TOHA
3ByKa.
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2.9JIeKTPOMarHUTHbIE ABJICHUS

Hanpsoicennocmo NEeKMPUYECKOC0 noas. Jleiictue
BNEKTPUYECKOTO TIOJI Ha JJeKTpUYeckue 3apsiel. Kowdencamop.
DHepaus s1eKmpuiecK020 noasi KOHOeHCamopa.

MaruutHoe nojie. MHAyKIMs MarHuTHOTO MoJisi. MarauTHoe moiie
Toka. OnsIT Dpcreaa.

JlelicTBHe MarHMTHOrO TIOJS HA IPOBOAHHK C TOKOM H
JBIKYIIYIOCS 3apsDKeHHYI0 vactuny. Cuna Amnepa u cuna Jlopenya.
DnekTpoaBuratesb. SIBIeHWE JIEKTPOMAarHUTHOH HHIYyKuUA. OnbIThI
Qapanes.

DIeKTpOMarHuTHele  KoniebaHudA.  Konebamensnoih — KOHMYPD.
Dnexmpoeenepamop. Ilepemenneiii mox. Tpancgpopmamop. llepenaua
HJIEKTPHIECKON SHEPrUHU Ha pacCTOsSHUE. DJIEKTPOMArHuTHEIE BOJHEI M HX
cBoiictBa.  [Ipunyuner  paduocessu u  meaeguoenus.  Bausnue
INEKMPOMAZHUMHBIX ULYHEHUTI HA HCUBLLE OP2AHUIMBL.

CBer — DOJEKTpOMarHWTHBIE  BojHa.  Jlucmepcus  cBeTa.
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Humepghepenyus u ougpparyus ceéema.

3.KBaHTOBELIE ABJICHUA

Crpoenne aromoB. IlnaHerapHas Mozenb aTtoma. KBaHTOBbIi
XapakTep NOMNIOMIEHUS M HCHyCKaHus cBera aromamu. JIuHeiuatbie
CIIEKTPBI.

OnsITe! Peszepdoppa.

Cocras aromHoro siapa. IIpoToH, HEHTPOH H 3JEKTPOH. 3aKoH
OiiHmTeliHa 0 NPONOPHMOHATBLHOCTH MAcChl U 3HEprHu. Jegexm macc u
9Hepeus cea3u amomuulx A0ep. PaguoaktTuBHOCTE. [lepuon momypacnana.
Anbba-uznyuenue. bema-uznyuenue. [amma-usmydenue. SnepHble
peakiuu. Mcrounnku sneprun ConHnoa W 3Be3n. SlaepHas dHEpreTHKA.
Okonozcuueckue npobaemvr  pabomvl  AMOMHLIX  INEKMPOCMAHYUL.
HosuMeTpus.  Bausnue  paouoaxmu6HulX — U3NYYEHUN HA  HCUBbIE
OpP2aHU3MbL.

15

4. Ctpoenue u 3Boonus Beenennoid

['eoneHTpUYECKass M TeJIHOLEHTPUYECKass cucreMbl Mupa. Qu-
3uvecKas npHpoja HebecHbIX e CosHeuHo#M cucteMsbl. [IpoucxoxaeHue
Conneuno#t cucreMsl. Ousudeckas npupona ConHila U 3Be3n. CTpoeHne
Bceenennoit. DBomouus Beenennoit. ['anoresa bonpmoro B3peisa.
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