Pa6ouast nporpamma no yyedOnomy npeamery «®@usuka. 7-9 kiaace»
IosicHuTEIBLHASA 3aNIHCKA

PaGouvas mporpamma 1o Gpu3rMke OpUEHTHPOBAHA HA yJaIIUXcs 7-9 KIaccoB U pa3paboTaHa Ha OCHOBE CIICAYIONINX JOKYMEHTOB:

e @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO o00mero o0Opa3oBaHUs, YTBEPXKIACHHOTO MpHUKa3oM MuHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit @eneparym ot 17.12.2010 Ne 1897, ¢ n3MeHeHHsIMH, BHECEHHBIMU MTPUKa30M MuHKCTEpCTBA 00pa30BaHMsI U HAYKU
Poccuiickoit @®enepanuu ot 31.12.2015 Ne 1577.

e OCHOBHO¥ 00pa3oBaTeIBLHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pazoBanus MOY CIII Ne 27,

o [Iporpamma E.M. I'yrauk, A.B. Ilepeimkun. Ilporpammel mis oOmeoOpa3oBaTenbHbIX yupekiaeHud. ®usmka. ActpoHomus.7-11 kmaceel / coctaButenu B.A.
Koporun, B.A. Opios.- M.: [Ipoda, 2010. — 334c.

Pabouas nporpamma obecrieueHa yueOHHKaMU:

1. A.B.Ilepoiukun. ®usuka. 7 knacc. «poda», M., 2017.

2. A.B.Ileppimkun. @uzuka. 8 xinacc. «podar, M., 2017.

3. Mepoiukun A. B., EM.I'ytauk. @usuka. 9 knace. «/Ipodax», M., 2018.

[Iporpammoii oTBOAMTCS Ha u3ydyeHue pu3nku 238 4acoB, KOTOPBIE pacipeaesieHbl M0 KiaccaM CASIYIOIUM 00pa3oM:
7 xmacc — 68 gacos, 2 yaca B HEIETIO;
8 kmacc — 68 yacos, 2 yaca B HEIEMTIO;
9 kmacc - 102 gaca, 3 yaca B HeZEIIO.

O0mas xapakTepucTHKa y4eOHOro npeamera
du3nka kak Hayka 0 Hanboyiee OOMUX 3aKOHAX MPUPOJBI, BBICTYIAsl B Ka4eCTBE y4eOHOTO MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBII BKIIAI B CUCTEMY
3HaHUH 00 okpyxaromeMm Mupe. OHa pacKpbIBAacT POJIb HayKH B 3KOHOMHYECKOM M KyJIbTYPHOM DPa3BHTHH OOIIECTBA, CHOCOOCTBYeT (GOPMHUPOBAHUIO
COBPEMEHHOTO HAYYHOT'O MHPOBO33PEHHS.
['ymanuTapHoe 3HaYeHHE (HU3MKH KaK COCTABHOW yacTH 0OIIero o0pa3oBaHUsl COCTOMT B TOM, YTO OHA BOOPY)KAeT IIKOJHHHKA HayYHBIM METOJI0M TO3HAHUS,
MO3BOJIAIOIINM TI0JTy4aTh OOBEKTHBHBIEC 3HAHUS 00 OKPYXKAIOIIEM MHpeE.
3HaHMe QU3MYECKUX 3aKOHOB HEOOXOIMMO JUTS U3y4EeHUSI XUMUH, OHostoruy, ¢pusndeckoi reorpapun, texunonorun, OBX.
[Tpu cocraBneHnn AaHHOH paboyel MpOrpaMMBbl YYTEHBI peKOMeHJauuu MUHHCTEpCTBAa 00pa3oBaHMs 00 yCHJICHMH NPAKTHYECKUH, SKCIIEPUMEHTAJILHON
HAIpaBJICHHOCTH IPENoJaBaHusl ((U3NKU U BKIIOUCHA BHEYPOUYHAS ICSTEIBHOCTb.
®du3nka B OCHOBHOH IIKOJIE M3Yy4aeTcsi HAa YPOBHE PACCMOTPEHHMS SIBICHUN MPUPOJBI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMHU (DM3UKU M NPUMEHEHHEM ITUX
3aKOHOB B TEXHHKE U IIOBCEAHEBHOM KU3HH.
H3yuenue puzuxu 6 0CHO6HOI WIKOIe HANPABTIEHO HA OOCIMUNICEHUE CIeOYIOUUX TeJIeii:
- pa3BUTHE UHTEPECOB M CIOCOOHOCTEH ydyalMXcsl Ha OCHOBE Mepejayl UM 3HaHUH U OIbITa TIO3HABATEIbHON U TBOPUYECKOM JEATEIbHOCTH;
- NOHMMAaHME YYalUMHCS CMBICIIa OCHOBHBIX HAYYHbIX OHATUH U 3aKOHOB (DU3MKHU, B3aUMOCBS3HU MEXKY HUMU;
- (popMupoBaHue y yyamuxcs npeacTaBIeHU o Gpu3nyeckoi KapTHHEe MUpa.
Hocmusicenue smux yeneit obecneuugaencsa peuieHueM ciedyioujux 3aaad:
- 3HAKOMCTBO YYAIIUXCS C MemoOOM HAYUHO20 NOZHAHUA U MEeMOoOamu Uccie008anus OObEKTOB U SABICHUNA MPUPOIbI;



- mpuoOpeTeHne yJauuMHCs 3HaHUH O MEXaHUYECKUX, TeTUIOBBIX, 3JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUH, (PU3NYECKUX BEIMYMHAX, XapPAKTEPHU3YIOLINX
9TH SIBJICHUS;

- (popMupoBanHue y yyamuxcs ymeHui Haoaoo0ams TPUPOIHBIC SBICHUS U 8bINOIHAMb ONbIMbL, TA00PATOPHBIE PAOOTHI M 9KCHEPUMEHMANbHbIE UCCIEO08AHUSL
C MCIIOJIb30BAaHUEM H3MEPUTENLHBIX IPHOOPOB, UWUUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHU,

- OBJIQZICHUE YYAIIUMUCS TAaKUMH 0OUjeHAYUHbIMU NOHAMUAMU, KaK TIPUPOTHOE SIBIICHUE, IMAUPULECKU YCHAHOBNIEHHbII hakm, npobiema, meopemuyecKull
861800, pe3yIbmMam IKCHEPUMEHMATLHOU NPOBEPKU,

- TIOHUMAaHHE YYAIIUMUCS OTIWYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HMHGOpMAIMU, HEHHOCTHHAYKU YOOB1emE0peHuUsi ObIMOBbIX , NPOU3BOOHbIX U
KVIbMYPHIX NOMpeOHOCmel 4elo8eKka

Ilnanupyembie pe3ybTaThl 0CBOEHUA Y4eOHOT0 MpeaMeTa
BrInycKHMK HAYYUTCS:
- cobmoiaTh mpaBuiia 0€30MaCHOCTH M OXPaHbl TPy/a MpU padoTe ¢ yueOHBIM U JTA00paTOPHBIM 000pPY/I0BAHUEM;
- IIOHUMAaTh CMBICJI OCHOBHBIX (1)I/ISPI‘-IGCKI/IX TCPMHUHOB: (1)I/I3I/I‘IeCKOG TEII0, (l]I/I?,PI‘IGCKOG SBJICHHUC, (1)I/I3I/I‘IeCKa$I BCIIMYMHA, CAUHULBI U3MCPCHUA,
- pacrio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PCIIMTL IpPHU IMOMOIIH (1)I/I3I/IT-IeCKI/IX MCTOOOB; aHAJIU3UPOBATH OTIACIBHBIC OTallbl IIPOBCIACHUA I/ICCHC}IOBaHI/Iﬁ u
WHTEPIPETUPOBATH PE3yIbTaThl HAOMIOAEHUH U OIBITOB;
- CTaBUTh OIBITHI IO MCCIACAOBAHHMIO (DU3UYCCKUX SIBJIICHHUH WM (U3UUECKUX CBOWCTB Tel 0€3 HUCIOIB30BAHMS IMPSMBIX H3MEPEHUM; MPH 3TOM (HOPM yJIUPOBATH
npobiieMy/3a1auy y4eOHOro 3KCIIEpUMEHTa; COOMPATh YCTAHOBKY M3 IPEIJI0KEHHOI0 000py 10BaHUS; IPOBOAUTD OIBIT U (HOPMYJIHUPOBATH BHIBOIbI.
- [Mpumeuanwue. [Ipu npoBeneHnn UcciaeOBaHUS (PU3NUECKUX SBJICHUH W3MEPUTENbHbBIE TIPUOOPHI UCTIONB3YIOTCS JIMIIB KaK JaTYUKA U3MEpPEeHUsT (PU3MUECKUX BEIUYHH.
3anmcy Moka3aHui MPSIMBIX H3MEPEHUI B 9TOM cilydae He TpedyeTcsl.
- TIOHHUMATh POJIb DKCIEPUMEHTA B TIONIYYCHHH HAYIHOU HH(OpMAIIHK;
- TPOBOJAUTH MpsIMbIC U3MEpeHUs (U3NUECKHX BEIUYMH: BPEMs, PacCTOSHHE, Macca Tena, o0beM, Chila, TeMIeparypa, aTMocepHOe NaBlieHHE, BIAXHOCTh BO3/yXa,
HarnpsDKEHHUE, CHIIa TOKa, paJMAIIMOHHBINA ()OH (C UCTIONIL30BAHUEM JIO3UMETPA); TIPH STOM BBIOMPATH ONTHMAIBHEIN CIIOCO0 M3MEPEHUS U HCIIOb30BaTh MPOCTEHIIINE METOIBI
OLIEHKH TOTPEIIHOCTEN U3MEPEHUI.
- IIpumeuanme. JIrobas yaeOHas mporpamma I0bKHA 00€CTIeunBaTh OBIIAJICHHE PSAMBIMI U3MEPEHHUSIMH BCEX MEPEUNCICHHBIX (PM3NIECKUX BEITHYHH.
- TPOBOAWTH HCCIENOBAaHHME 3aBUCHMOCTEH (M3MUECKMX BEIWYMH C HWCIOJIH30BAHMEM MPSAMBIX W3MEPEHHU: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
Pe3yIBTATHI OTYIEHHOM 3aBUCUIMOCTH (PU3MYECKUX BEWYHH B BUJE TAOMUI] U TPpa(h)UKOB, IENaTh BEIBOJBI MO PE3YNIBTaTaM HUCCIIEIOBAHUS;
- TPOBOAWTH KOCBEHHBIE W3MEpeHHsd (HM3MUECKUX BENWYWH: IPH BBIIOTHEHWH H3MEPEHHH COOMpaTh JKCIIEPHUMEHTAJIbHYI0 YCTAaHOBKY, CIEmys Ipeni0XeHHON
WHCTPYKITNH, BEIYHACIIATH 3HAUSHNE BEMMINHBI M aHAITM3UPOBATH ITOIYYEHHBIE PE3YIIBTATHI C YIE€TOM 33JJaHHON TOYHOCTH U3MEPEHUH;
- aHaJNM3UPOBATh CUTYAllMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHNE H3YUSHHBIX (DU3MYECKUX SBICHHH MM 3aKOHOMEPHOCTEH W MMPHUMEHSATh
MMEIOIIMEeCcs 3HaHUS I NX OObSICHEHUS;
- TIOHWMATh MPUHIUIBI JEHCTBUS MAIllNH, IPHOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS UX O€30ITaCHOTO UCTIONH30BAHUS B IIOBCETHEBHOM YXU3HU ;
- HCIONB30BaTh MPH BHITTOTHEHUH y4eOHBIX 3a71a4 HAYYHO-TIOMYIISIPHYIO JTUTEPATYPY O GU3NUECKUX SBICHUSIX, CIIPABOYHBIE MaTepralbl, pecypchl MHTEepHET.
BhInycKHHK MOJTYYHT BO3MOKHOCTh HAYUHTHCH:
- 0CO3HABAMb YEHHOCTb HAYYHBIX UCCIe008AHUU, POb (DUSUKU 8 pacuiupenuy npedcmasieHuli 00 OKpydcaouem mupe U ee 6xk1a0 8 YIyHuleHUe KaueCmed HCU3HU,
- UCNONb308aMb NpUeMbl NOCMPOEHUs (uU3UYeCKUX mMooenell, NOUCKA U GHOPpMYIUPOSKU 00KA3AMENbCME 8bIOBUHYMbBIX 2UNOME3 U MeOPemuyecKux 8bl80008 HA OCHO8e
IMAUPUYECKU YCIAHOBNIEHHBIX (haKmos,
- CpAasHUBamv MOYHOCMb U3MEPEHUs (PUULECKUX GeTUYUH NO BeIUYUHE UX OMHOCUMENbHOU NOSPEUHOCTNU NPU NPOBEOCHUU NPIMbBIX USMePEeHUll,
- CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCIe008AHUL (PUUYECKUX BEIUYUH C UCNONb30BAHUEM PA3IUYHBIX CNOCOD08 UBMEPEeHUs. (PUUYECKUX BETUYUH,
8b10Upamb Cpeocmea USMEPEHUsl ¢ YHemoM HeoOXOOUMOU MOYHOCMU U3Mepenull, 000CHO8bIBaAMb GblOOp CNOCOOA USMEPEHUs, AO0eKBAMHO20 NOCMABIEHHOU 3adaue,
npPOBOOUMb OYEHKY 0OCHOBEPHOCTU NOJIYYEHHBIX Pe3YIbmamos;



- BOCHpUHUMAMb UHGOPMAYUI0 YU3ULECcK020 CO0epICcanus 6 HAYYHO-NONYIAPHOU Jumepamype U Ccpeocmeax MAccosol UH@OpMayul, KpUmuyecku OyeHugams
HOAYUEHHYIO UHDOPMAYUIO, AHATUSUPYSL ee cOOepIcanie U OaHHble 00 UCMOYHUKe UHpOpMayulL,

- co30asamb COOCMBEHHbIE NUCOMEHHbBIE U YCMHblEe COOOUEeHUS 0 QUULECKUX ABLEHUAX HA OCHOBE HECKONbKUX UCMOUYHUKO8 UHDOPMAYUU, CONPOBOI’COAMb GbICITYNICHUE
npesenmayuel, Y4umvleas 0COOeHHOCMU ayOUMOpUU C8EPCMHUKOS.

Mexannueckue siBJeHUS

BeinyckHuk HayuynTCo:

- pacno3HaBaThb MEXaHWYECKHE SBICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIC CBOWCTBA WMJIM YCIOBHS HMPOTEKAHHS 3TUX SBJICHHU: paBHOMEPHOE M
HEpaBHOMEpPHOE JBIKEHUE, PaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSMOIUHEHHOE NBUKEHHE, OTHOCHTEIbHOCTh MEXaHHMYECKOro IBH)KEHHUS, CBOOOIHOE MaJeHHe Tedl,
paBHOMEpHOE JBI)KEHHE IO OKPYXHOCTH, WHEpIUs, B3aUMOJEHCTBHE TeN, pEeaKTUBHOE IBH)KEHHE, Tepefada JaBiIeHUS TBEPAbIMH TENaMH, JKUIAKOCTIMH U Ta3aMu,
aTMoc(epHoe IaBieHUe, TIAaBaHWE Tell, PABHOBECHE TBEPJBIX Tell, MMEIOIINX 3aKpPEeIUICHHYI0 OCh BpAIlleHUs, KolieOaTeIbHOe JBUKCHUE, PE30OHAHC, BOJHOBOE JIBH)KCHHE
(3ByK);

- OINUCHIBATh U3yUYCHHBIC CBOMCTBA TEN M MEXaHHUYECKUE SIBIICHUS, UCTIONB3Ys (PU3NYECKUE BEIMYMHBL: MyTh, IIEpEMEIIeHIe, CKOPOCTh, YCKOPEHH €, TTepro/i 0OpalieHus,
Macca Tefa, MJIOTHOCTh BEIIEeCTBa, CHia (CHja TSHKECTH, CHJIAa YIPYrOoCTH, CHJa TPEHHA), AaBJIEHUE, MMITYJIbC Tela, KUHETHYecKas JHeprus, MOTEeHIMalIbHas dHEpTus,
MexaHuueckast pabora, MexaHuveckass MomHocTb, KIIJI mpu coBepmieHnH pabOTHI C MCHONB30BAaHUEM MPOCTOr0 MEXaHW3Ma, CHJIa TPEHUS, aMIUTUTY A, IEPUOJ] U 4acToTa
KoleOaHuH, JUIMHA BOJHBI M CKOPOCTh €€ PACIpOCTPAHEHUs; NPU OMUCAHWW TPABHILHO TPAKTOBATh (DM3MUECKHI CMBICI HCIOJIb3YEMbIX BEIHYMH, WX OOO3HAUYCHUS U
SIIMHUIIBI U3MEPEHHS, HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTHMHU BETMUNHAMH, BBIYUACIATH 3HAUEHHE (U3NIECKON BETMUNHBL;

- aHaNM3MpOBATH CBOMCTBA TEJN, MEXAaHWYECKUE SIBIICHHS M IPOIECCHI, MCIONb3ysl (PU3MYECKUEe 3aKOHBI: 3aKOH COXPAaHEHHS JHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHS,
MIPUHIIMAIT CYNEPIO3UINN CHII (HaxoxkaeHue paBHopencTByromeit cuibl), [, II u Il 3akonsl HproToHA, 3aKOH COXpaHEHHS MMITyJbca, 3aKoH ['yka, 3akoH I[lackamns, 3akoH
Apxumena; IpH 3TOM Pa3InyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €r0 MaTEMAaTHIECKOE BBIPAYKEHHE;

- pasnmyaTh OCHOBHBIE MPU3HAKK M3yYEHHBIX (DM3MUECKUX MOJIeNeii: MaTepHallbHasl TOYKa, MHEpIHaJIbHas CHCTeMa OTCUETa;

- pemaTh 3aJa4H, UCIONB3Ys (PU3NUECKUe 3aKOHBI (3aKOH COXPaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MpUHITN cyrepro3uruu cui, 1, II u 111 3akonsr HeroToHa,
3aKOH COXpaHEHMsI UMITYJbca, 3aKoH ['yka, 3akoH [lackais, 3akoH ApxumMena) U GOpPMYIIbI, CBS3bIBaIOIIUe (prU3ndIecKue BETUIUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tena,
IJIOTHOCTH BEIIECTBA, CHJA, AAaBJICHHE, UMITYJIbC Tella, KHHETHYeCcKast SHEprHs, MOTEHI[HAIbHAS DHEPTys, MeXaHndecKkas paboTta, Mexannyeckas MourHocTs, KIIJI mpoctoro
MEeXaHH3Ma, CHJIa TPEHHS CKONbKEHHs, KOd(p(UIIMEHT TPeHUs, aMIUINTyJa, MEepUoI M YacToTa KojeOaHWH, UTMHA BOJHBI U CKOPOCTH €€ PAaCIpOCTPaHEHHs): Ha OCHOBE
aHaJIM3a YCIIOBHUS 33/Ia4M 3aIUCHIBATH KPATKOE YCIOBHE, BBIIENATH (PU3NUECKHE BETUYMHBI, 3aKOHBI B (OPMYIBI, HEOOXOMUMBIE ISl €€ PEIleHHs, TPOBOAUTD PacyeThl U
OLIEHUBATh PEATBHOCTH MTOMTyYEHHOT0 3HAaUeHNS (PU3MUECKON BEITMIMHBIL.

BpInyCKHHMK IOJIy4YUT BO3MOKHOCTh HAYYUThCS

- UCNONb308aMb 3HAHUS O MEXAHUYECKUX SGNIeHUAX 8 NOBCeOHeBHOU JCU3HU Ol obecneueHus 6e30nacHocmu npu oodpawjeHuu c¢ npudbopamu u mexHud4ecKUMu
YCmpoUcmeamu, 0 COXpAHeHUs: 300p06bs U COONI0EHUS HOPM IKOTOSUYECKO20 N08eOeHUs 8 OKpYxcaruel cpede;, npusooums npumepsbl NPAKmuyecko2o Ucnolb308aHUs
QusuvecKux 3HAHUNL O MEXAHUYECKUX ABNEHUAX U (DUUYECKUX 3aKOHAX, NpUMepbl UCNOIb308AHUA 80300HOGIAEMbIX UCMOYHUKOS IHEP2UU, IKOJOSUYECKUX NOCIeOCMBUL
UCCAEO08AHUS KOCMUYECKO20 NPOCMPAHCME,

- pazuuams 2paHuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull xapakxmep (yHOAMEeHMANbHBIX 3AKOHO8 (3aKOH COXPAHEHUS] MEXAHUYECKOU dHepeul,
3AKOH COXPAHEHUs UMNYIbCd, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCTb UCHOIb308AHUSA YACTHBIX 3aKOHO8 (3aKkoH I yka, Apxumeda u op.);

- HAX00Umb A0eK8AMHYI0 NPEONONCEHHOU 3adade QuU3ULeCKYI0 MOOelb, paspeuams npodneMy KaK Ha OCHO8e UMEIOUWUXCS 3HAHUL N0 MeXaHuke C UCHONb308aHUEM
Mamemamu4ecko20 annapama, max u npu NOMowU Memooo8 OYeHKU.

TenJioBble sIBJIeHUS

BpInyCKHMK HAYYHUTCS:

- pacrmo3HaBaTh TEIUIOBHIE SBJICHUS U OOBSACHATH Ha 0a3e MMEIOINWXCS 3HAaHWH OCHOBHBIE CBOWCTBA WIIM YCIIOBHUS TPOTEKAHUS ITHX SIBIICHWN: AU Py3us, N3MECHEHHE
o0beMa Ten IMpH HarpeBaHWH (OXJaXKISHWH), OONbIIas CKAUMAEMOCTh Ta30B, Majias CKHMAeMOCTh XHIKOCTed ¥ TBEPIBIX TeIl; TEIJIOBOE PaBHOBECHE, WCIapeHHe,
KOHJIGHCAIMS, TIJIaBJICHUE, KPUCTAIUIM3aLUs, KUTIEHUE, BIaXKHOCTh BO3[yXa, pa3IM4yHbIe clIocOoOBI TEIIonepeaaydu (TemIonpoBOJHOCTb, KOHBEK IS, U3yYEeHHUE), arperaTHbie
COCTOSIHMSI BELIECTBA, MOIVIOIIEHUE SHEPTUH IPU UCIIAPEHUH JKHIKOCTH U BBIJENICHHE €€ PU KOHJICHCAllUY N1apa, 3aBUCUMOCTh TEMIIEPATyphl KMIIEHUS OT AAaBJICHUS;



- ONKCHIBATh U3yYCHHBIC CBOMCTBA TEN U TEIUIOBBIC SBJICHHS, MCIIONB3YS (PU3NYCCKUE BEIUYMHBI: KOJHMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TeMIepaTypa, yJaelbHas
TEIUIOEMKOCTh BEIIECTBA, Y/CIbHAS TEIUIOTA IUIABJICHUS, yJelbHAS TEIUIOTa NMapoo0pa3oBaHus, yACIbHAs TEIJIOTa CrOPAaHUS TOILIMBA, KOA((UIIUSHT MOJIC3HOTO JCHCTBUS
TEIUIOBOTO JIBUTATEISI; IPU OMKMCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICIT UCHOIB3YyEMbIX BEIMYHMH, UX O003HAYCHUS W CIUHUIIBI U3MEPEHUS, HAXOAUTh (hOPMYJIbI,
CBSI3BIBAIONINEC JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTHMMH BEIHUYWHAMH, BEIYUACISTH 3HAYCHUE (PU3NICCKOIN BETUYHMHEI;

- aHaJM3UPOBATh CBOMCTBA TEN, TEIUIOBBIC SBJICHUS W MPOILIECCHI, UCIOIb3Ysl OCHOBHBIC IMOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YYEHHS O CTPOCHHM BEIISCTBA M 3aKOH
COXpaHEHUS SHEPTHUHY;

- pa3iauyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (DU3MUSCKUX MOJICNICH CTPOCHUS Ta30B, KUAKOCTEH U TBEPbIX TE,

- NPUBOIUTH NMPUMEPHI MPAKTHUECKOrO UCTIOIB30BAHMS (PU3NUCCKUX 3HAHUN O TEIUIOBBIX SIBJICHUSX;

- pemiaTh 3aJa4d, MCIOJIb3Ys 3aKOH COXPaHCHMS SHEPrUU B TEIUIOBBIX Ipoleccax W (OPMYJbI, CBSI3bIBAIOIINE (PU3NYCCKUE BEIMYUHBI (KOJUYECTBO TEIUIOTHI,
TeMIlepaTypa, ylellbHasi TEIUIOEMKOCTh BEIIECTBA, y/IelIbHAS TEIIOTa TUIABJICHHS, yJlelbHasl TEIIoTa TapooOpa3oBaHusl, yAeIbHas TEMJI0Ta CTOpaHHs TOIUINBA, KOA(PPUIMEHT
MOJIE3HOT'0 JICHCTBUS TEIJIOBOI'O JIBUTATENsI): HA OCHOBE aHaIM3a YCJIOBHUS 3aJla4yM 3alKMChIBATh KPaTKOE YCIOBHE, BBUICIATH (PU3NYCCKUE BEJIMUYMHBI, 3aKOHBI U (OPMYJIbI,
HEOOXOMMBIE [Tl €€ PEIICHHUS, TPOBOIUTh PacueThl U OI[CHUBATh PEaIbHOCTh MOTYUYEHHOr0 3HAUCHUS (DU3MUCCKON BEIIUYNHBI.

BbINycKHUK MOJTyYHT BO3MOKHOCTh HAYYUThHCS:

- UCHOIb308aMb 3HAHUSA O MENJOBLIX AGNEHUSIX 8 NOBCEOHEBHOU JHCU3HU 0I5l 0becnedenus: 6e30nacHOCmU NpU 0Opaujenuy ¢ NPUOdOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU,
0151 COXpaHeHUsi 300P08bsL U COONIVOEHUST HOPM IKOTI02UUECK020 NOBEOeHUsl 8 OKpYJicalowell cpede;, NPUBOOUMs NPUMePbl IKOJI02ULEeCKUX NOCIe0CmBUll pabomul dgueamenell
BHYMPEHHE20 C2OPAHUS, MENT0BbIX U 2UOPOINEKMPOCMANYULL,

- pasauuamv cpaHuybl NPUMEHUMOCU (PUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull xapakmep (yHOaAMEeHmanbHblX GUIULECKUX 3aKOHO8 (3AKOH COXPAHEHUs. JHEpeUU 6
MENI0BbIX NPOYECCax) U 02PAHUYEHHOCHTb UCHOIb308AHUSL YACTIHBIX 3AKOHO8,

- HAX0O0umb AOCKS8AMHYIO NPEONONCEHHOU 3a0aue QuU3UYecKylo Mooelb, paspeulams npobieMy KAk HA OCHO8E UMEIOWUXCS 3HAHULL O MENJo8blX SIGNEHUIX C
UCHONb306AHUEM MAMEMATNUYECKO20 ANnApama, max u npu NOMOWU Memoo08 OYEeHKIL.

DJIeKTpUYecKHe H MATHUTHDIE SIBJICHUS

BbinyckHUK HAy4YnTCS:

- pacrmo3HaBaTh DJICKTPOMATHUTHEIC SBJICHUS U OOBSCHITH HA OCHOBE MMEIOIINXCS 3HAHWH OCHOBHBIC CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBIICHUMN: DJIEKTPU3ALIUS
Tel, B3aUMOJICUCTBHE 3apsOB, DIICKTPUUECKHA TOK U €ro JCHCTBHS (TEIIOBOE, XMMHUYECKOE, MATHUTHOE), B3aUMOJCHCTBHE MATHUTOB, JJICKTPOMArHUTHAS HHIYKIIHS,
JeWCTBHEC MArHUTHOTO TOJSl HA TPOBOJHUK C TOKOM M Ha JBIXKYIIYIOCS 3apsDKCHHYIO 4YacTHIy, JACHCTBHE SJCKTPHUYECKOTO TMOJNsi Ha 3apsDKEHHYIO YacTHILy,
AJIEKTPOMATHUTHBIC BOJHBIL, IPSAMOJIMHEHHOE PACIIPOCTPAHEHHE CBETa, OTPAKEHHE U MPETIOMIICHHE CBETa, JIUCIIEPCHUs CBETa.

- COCTaBISITh CXEMBI JJCKTPUUYECKUX Iemed C TOCIENAOBATENbHBIM W MapayieibHBIM COCAMHEHHUEM DJJIEMEHTOB, pas3iiiuas yCIOBHbIC O0O3HAYCHUS 3JIEMEHTOB
ANEKTPUIECKUX Terel (MCTOUHUK TOKA, KITIOY, PE3UCTOP, PEOCTaT, IAMITOYKa, aMIIEPMETP, BOIBTMETP).

- WCIONB30BaTh ONTHUYECKUE CXEMBI JUIS IOCTPOCHUS H300paKEHHUH B IIJIOCKOM 3epKajie U coOUparoniei JInH3e.

- ONHUCHIBATh M3YYCHHBIC CBOWCTBA TEN M JJICKTPOMATHWUTHBIC SIBJICHHS, WCIONbL3yS (DU3MUYECKUE BEMHYWHBI DIICKTPHUUCCKHHA 3apsj, CHIIA TOKa, SJIEKTPUYECKOE
HaMpsHKEHUE, DJIEKTPUIECKOE COMPOTHUBIICHUE, YACTbHOE COMPOTHURIICHUE BEIIECTBA, padoTa 3IEKTPHUECKOTrO MOJIsl, MOITHOCTh TOKA, (JOKYCHOE PAcCTOSHUE M ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YACTOTA CBETA; MPHU OMUCAHWU BEPHO TPAKTOBATH (DU3UYCCKHH CMBICI HCIOJB3YEMbBIX BEIUYHMH, MX
0003HAYCHHSI U STUHUIIBI N3MEPEHHUS; HAXOUTh (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3MUECKYIO BETHUUHY C JPYTHMH BEITHIHHAM.

- aHANM3MPOBAThH CBOWCTBA TEN, HJICKTPOMATHUTHBIC SBJICHUS U MPOIECCHI, UCIOMb3Ysl (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHHS DIIEKTPHUECKOro 3apsaa, 3akoH Oma ams
yuacTka nenu, 3akoH Jlxoyns-JIeHna, 3akOH MPSIMOJIMHEHHOrO PacHpoOCTPAHEHHs CBETa, 3aKOH OTPAXKCHHS CBETA, 3aKOH MPEIOMJICHUS CBETa, MPH 3TOM pa3inyarth
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €0 MaTEMATUYECKOE BhIPAKCHHE.

- TPUBOIUTH NPUMEPHI MPAKTHUECKOTO UCTIONB30BAHUS (PU3MUSCKUX 3HAHHUNA O DJIIEKTPOMArHUTHBIX SBICHHUIX

- pemaTth 3alayd, UCMONb3ys (u3nyeckue 3aKOHBI (3akoH Oma i ydacTka 1menu, 3akoH J[xoyns-JIleHIa, 3aKoH TPSIMONMHEIHOTO PacIpOCTpPaHEHUsl CBETa, 3aKOH
OTpa)KCHUS CBETA, 3aKOH MPEIOMJICHUS CBeTa) M (HOPMYJIbI, CBA3BIBAIONINE (DU3NUYESCKUE BETMUNHBI (CHJIA TOKA, JICKTPUUECKOE HAMPSDKEHUE, 371 EKTPUIECKOE COMPOTHBIICHHE,
YAEIbHOE CONMPOTUBIICHHUE BEIECTBA, pa00Ta NEKTPHUECKOTO TOJS, MOIIIHOCTh TOKA, (DOKYCHOE PACCTOSHUE U ONTUYECKask CHJa JIMH3bI, CKOPOCTh DJIEKTPOMArHUTHBIX BOIH,
JUIMHA BOJIHBI M YacTOTa CBeTa, (POpMyJBI pacyera AJIEKTPHYECKOTO CONMPOTHBIICHUS TMPH TOCIEAOBATEIBHOM U TAapaJuIeIbHOM COCAMHEHWW IPOBOJHUKOB): Ha OCHOBE



aHaJIM3a YCJIOBUS 3a/layMl 3alUCHIBATh KPATKOE YCJIOBUE, BBIICIATH (PU3NUYCCKUE BEIUYHMHBI, 3aKOHBI M (DOPMYJIBI, HEOOXOMUMBIC JUISl ©¢ PEIICHHUs, TIPOBOAUTh PAacUYeThl U
OLICHUBATh PEANBHOCTD MOJYYESHHOT0 3HAYCHUS (DU3UUYCCKON BEIIMYMHBI.

BhINyCKHUK MOJTYYHT BO3MOKHOCTh HAYYHUThHCH:

- UCHOIb308aMb 3HAHUSL 00 INEKMPOMASHUMHBIX AGLEHUAX 8 NOBCEOHESHOU JHCU3HU O obecnedenus: 6e30NacHoCmuy npu 0opaweHuu ¢ npudopamu u mexHuiecKumu
yempocmeamy, 01 COXPAHEeHUsl 300P06bsl U COOMO0EHUS HOPM IKOIOSUHECKO20 NOBe0eHUs 8 OKpYcaroweli cpede; Npueooums npumepsbl GIUSHUSL IIeKMPOMASHUMHBIX
UBTIYYUEHULL HA JHCUBLLE OP2AHUSMBL,

- pasiuuamv Spanuybl NPUMEHUMOCTU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CCOOWULL XapaKkmep GYHOAMEHMATbHBIX 3aKOHO8 (3AKOH COXPAHEHUs INeKMPULECKO20 3apsaoa) u
02PAHUYEHHOCTD UCHONIL308AHUS YACMHBIX 3aKOHO08 (3axon OMa 0ns yuacmka yenu, 3akon [[coyns-Jlenya u op.);

- UCHOIb308aMb NPUEMbl ROCMPOEHUs. Pu3UYecKux mooeiell, NOUCKa U QOpMYIUPOBKU 0OKA3AMENbCE GbLOBUHYMBIX 2UNOME3 U MeOpemuiecKux 6bl60008 HA OCHOGE
IMAUPUYECKU YCIAHOBTIEHHBIX (PaKmos;

- HAxo0umv a0eK8AmHYI0 NPeONONCeHHOU 3a0ade PU3UYeCcKyl0 MOO0elb, pa3pewams npoobiemy KaKk HaA OCHO8e UMEIOWUXCS ZHAHUL 00 INeKMPOMACHUMHBIX SGTIEHUSIX C
UCHONL30BAHUEM MAMEMATNUYECKO20 ANnApama, max u npu NOMOWU Memoo08 OYeHKL.

KBanToBble siBJIeHUS

BoInycKHUK HAYYHTCS:

- pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIC CBOWMCTBA WJIM YCJIOBHMsI NMPOTEKAHHUS STHX SBJICHHH: €CTECTBEHHAs U
HCKYCCTBEHHAs PaJIMOaKTUBHOCTD, O-, B~ U Y-U3Jy4eHHs], BOSHUKHOBCHUE JIMHEHYATOr0 CIIEKTPa M3JIyUSHHS aToMa;

- ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS, MCIOIL3YS (M3UUECKHE BETUYHMHBI: MAacCOBOE YHMCIIO, 3apsAA0BOE YKCJIO, MEPHOA Iojypacnana, dSHeprus (pOTOHOB; MpH
OIMCAHUH TPABUIIBHO TPAKTOBATh (DM3WYECKUN CMBICI MCIIOJb3YEMbBIX BEJIUYMH, MX OOO3HAUYCHMS M €IWHHUIIBI W3MEPEHHUsS; HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE TAHHYIO
(PU3HUYECKYIO BEIMUUHY C APYTUMH BEIMYMHAMHU, BBIYUCIIATH 3HAaUCHUE (PU3NIESCKON BETUUHHBI,

- aHaNM3MpOBATh KBAHTOBBIC SBIICHUS, UCIONB3YS (PU3UUECKHE 3aKOHBI M TIOCTYNIATHI: 3aKOH COXPAHECHUSI SHEPIHH, 3aKOH COXPAHEHHUs 3JICKTPUYECKOro 3apsija, 3aKOH
COXpaHEHHsI MAaCCOBOTO YHCIa, 3aKOHOMEPHOCTH U3TYYEHHsI U MOTJIONICHUSI CBETa aTOMOM, TIPH 3TOM Pa3iiNyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro MaTeMaTniecKoe
BBIPAKCHHE;

- pas3nuyaTh OCHOBHBIC TIPU3HAKY IJIAHETAPHON MOJIEITH aTOMa, HYKJIOHHOW MOJIEIH ATOMHOTO SIIpa;

- TPUBOIUTH NPUMEPHI POSBIICHUS B MPUPOC U MPAKTHICCKOTO HCIIOIH30BAHUS PAIMOAKTUBHOCTH, SIIEPHBIX U TEPMOSIICPHBIX PEaKIni, CIEKTPAILHOTO aHAJIH3A.
BbInycKHHK MOJYYUT BO3MOKHOCTh HAYYHThCSI:

- UCHOIb306aMb NOJYYEHHLIE 3HAHUSL 8 NOBCEOHESHOU JICUZHU NPU 00paujeHuu ¢ npubopamu u MexHUYeCKuMu YCmpoucmeamu (Cuemyux UOHUSUPYIOWUX YACmuy,
0ozumemp), 018 COXPAHEHUsI 300P08bsL U COONI00EHUS HOPM IKOI02ULECK020 NOBeOeHUsl 8 OKpYicalouleli cpeoe;

- COOMHOCUMb DHEP2UIO CEA3U AMOMHBIX 0ep C 0eheKmom Macchl;

- npusoouUmb NPUMEPHL GIUSHUL PAOUOAKTNUBHBIX UZTYYEHULL HA JICUBbLE OPSAHUMbL, NOHUMAMb NPUHYUN OeliCMEUs. 003UMEMpa U PA3IUYANb YCA08UsL €20 UCNOTb308AHUS,
- NOHUMamMb IKONOSUYECKUe NPOOIEMbL, BOZHUKAIOWUE NPU UCHOTb308AHUU AMOMHBIX IJIeKMPOCMAHYUL, U NYMU Peulenus JMmux npooiem, nepcneKkmuebl UCHOIb306AHUS
VAPABISIEMO20 MEPMOSOEPHO20 CUHMES.

JJ1eMeHTbl ACTPOHOMM U

BpInyCKHMK HAYyYHUTCH:

- ykaspiBaTh Ha3BaHUs TuiaHeT CONHEYHOW CHCTEMBI, pa3iHyaTh OCHOBHBIC MPU3HAKK CYTOYHOrO BpAIeHUs 3Be3qHOro Heba, aprokeHus JIynel, ConHIIA M TUIaHET
OTHOCHTEJIBHO 3BE3T;

- TIOHHUMATH Pa3IMYMsI MEXTY FETHOIEHTPHYECKON U TeOIEHTPHUECKON CHCTEMaMH MUPA;

BbInyCKHHK MOJIYYUT BO3MOKHOCTh HAYYHThCSI:

- yKazvleame o0WUe C8OUCMEA U OMIAUYUS NIAHEN 3eMHOU epynnbl U niaHem-eueanmos,; manvix men CoaneuHol cucmemvl U OOIbUUX NAAHEN, NOAb308AMbCA KAPMOU
36€30H020 Heba npu HAOIOOEHUSIX 36€30H020 Heba,

- paziuuams OCHOBHble XAPAKMEPUCTMUKY 36€30 (pasmep, ysem, memMnepamypa) cOomHoCUums yeem 36e30bl ¢ ee memMnepamypoll;

- paznuuams eunomesvl 0 npoucxoxcoeruu ConHeuHol cucmembl.



COJAEPXKXAHME YYEBHOI'O IPEIJMETA

7 kiacc
(68 yacos, 2 yaca B HeIeI10)
Beenenue (4 4)
Uro usyyaer ¢pusuka. Gusnyeckue siieHus. HabmtoneHus, onbIThl, n3Mepenus. Ou3nka u TeXHUKA.
JlabopaTopHble padoThbI:
1. Onpez[eneHMe LECHBI ACJICHUSA U3MEPUTCIbHOI'O HUJIMHIPA.
IlepBoHaYaNbHBIE CBEEHUS 0 CTPOEHUM BellecTBa (5 1)
Mornekynst 1 atombl. JJuddysus. [Ipmwkenne Mmonekyn. CBsizb TEMIEpPAaTypsl Tela O CKOPOCTHIO IBUKECHHS ero MoJiekyd1. [IputspkeHre u oTTalkuBaHue MoJeKydl. Paznmunbie
COCTOsSTHHUA BC€UIECTBA U UX 00BICHEHNE HA OCHOBE MOJICKYJIAPHO — KUHCTUYCCKUX HpeHCTaBHeHHﬁ.
JlabopaTopHble paboThbI:
1. H3mepenue pazMepoB MalbIX TeJl.
B3aumopeiictBue Tea (21 u)
Mexanundeckoe aBuxkeHue. PaBHomepHoe apmxkenne. CKOpOCTb.
Nuepuus. B3aumoneiicteue ten. Muepuus. Macca tena. MI3smepeHre Maccel Tena ¢ OMOIIbI0 BecoB. IITIOTHOCTE BenecTaa.
SAsnenue tarorenus. Cuna Tsokectd. Cuila, Bo3HUKaromas npu aedpopmaiuu. Bec. CBA3b MKy CHUIION TSDKECTH U MacCOM.
Yupyras nepopmanus tena. 3akon ['yka.
Huuamomerp. I'padnueckoe n3odpaskenne cuiabl. CIIOKEHHUE CHIT, TEHCTBYIOMIMX 10 OAHOM MPSMOIA.
Tpenne. Cuna Tperus. TpeHne CKOMbXKEHUS, KaueHuUs, TTOKosL. [ToammImHAuKY.
JlabopaTopHblie padoThbI:
2. W3mepenue Macchl Tella Ha PHIYAXKHBIX Becax.
3. MHsmepeHue oObema Tena.
4. H3mepeHHe IUIOTHOCTH TBEPIOTO TENA.
5. T'pagympoBaHue Mpy>XHHBI H H3MEPEHNE CHITBI C TTIOMOIIBIO0 JTUHAMOMETPA.
JlaBjieHHe TBEpPABIX TeJl, JKMIKOCTEl 1 razoB (23 1)
Hasnenue. JlaBieHue TBEPAbIX TEN.
Hasnenue raza. OO0bsCHEHNE AaBIIEHNS Ta3a HA OCHOBE MOJIEKYISIPHO — KHHETHYECKUX TpeacTaBiennii. 3akoH [lackas.
Jasnenue B xxuaxoctu u raze. Coobmrarommuecs cocyasl. Llmto3er. ['umpaBmideckuii mpecc.
Atmocheprnoe naBnerne. OnsiT Toppudenu. bapomerp-anepons. M3menenue atmocdepHOro qaBieHus ¢ BeicoToi. ManomeTpbl. Hacoc.
ApxumenoBa cuia. Y ciaoBH IUIaBaHus Ten. BoaHelil Tpancnopt. Bo3gyxomnnaBanue.
JlabopatopHbie paboThbI:
6. H3MepeHure BRITAJIKUBAIONIECH CHIIBI, IEWCTBYIOMIEH HA TIOTPYKEHHOE B )KHIKOCTh TEIIO.
7. BbIsICHEHUE YCIIOBUN TUIABAHUS TEN B )KUAKOCTH.
Pabora n momHocTh. JHeprusi(13y4)
Pabora cuibl, neficTByIOIIEl 110 HANIPaBIISHHUIO ABIKEHUS Tena. MomHocTh. [IpocThie MexaHn3Mbl. Y cloBHE paBHOBECHS pblyara. MOMeHT ciiibl. PaBHOBecHe Ten ¢
3aKpEIUIEHHOW OChI0 BpaleHus. Buapl paBHOBECHSI.
PaBencTBO paboT mpu HCMOMB30BAaHUH MeXaHU3MOB. Koa(huIueHT moae3Horo JelCTBHUA.
[TorenumanbHast 3HEprusl MOAHATOTO TeNa, CKATOM MpyXUHBL. KHHeTHueckas sHEprusi ABHXKylerocs teia. [IpeBpallieHre OIHOrO BUJa MEXaHUYECKOW dHEPIruu B
Jpyroil. DJHeprus peK U BETpa.



JlaGopaTopHble padoThI:
8. BbIsICHEHUE YCIIOBUS PAaBHOBECHSI phlyara.
9. MHsmepenue KIIJ] npu mogbeme Tena Mo HAKIOHHOMN TIOCKOCTH.
I[oBTOpenne (24)
8 knacce
(68 yacos, 2 yaca B HeIe110)
IIBTOpenue (3 yaca)
TenJioBble siBjeHus (24 1)
TemnoBoe nBuxkeHue. Buyrpennss sueprus. Pabora u Teruonepenada Kak crmocoObl K3MEHEHUS! BHYTPEHHEH dHeprun Tena. Buapl Temonepenaymn.
KonmgecTtBo TemmoTel. YaenbHas TEIIOEMKOCTh. YJENbHAasl TEIUIOTa CropaHusl TommBa. [lmaBimeHwe W KpucTautu3amus. TeMreparypa IUIaBieHUs. Y AeTbHas
TEIUIOTA TJIaBJICHUS.
Ucnapenue u konaencanus. OTHOCHTENbHAS BIAKHOCTh BO3yXa U €€ U3MEpEHHE.
Kunenne. Temnepatypa kurmeHus. Y ienbHast TEMJIOTa MapooOpa3oBaHusl.
OOBsicHeHHE U3MEHEHUI arperaTHBIX COCTOSIHUH BEIeCTBa Ha OCHOBE MOJICKYJISIPHO — KWHETUYECKUX MTPEICTaBICHHIH.
HpeBpameHI/m OHEPIrur B MEXaHUYCCKUX U TCIUIOBBIX ITpOLECCax.
JBurarens BHyTpeHHero cropanud. llapoBas Typ6una.
JlabopaTopHblie padoThbI:
1. HaOroneHue OpOYHOBCKOTO JIBUXKCHUS B Ia3¢ U KHIKOCTH.
2. VccrnenoBanue N3MEHEHHS CO BPEMEHEM TeMIIepaTyphbl OCTHIBAIOIICH BOJIBI
3. CpaBHEHHE KOJIMYECTB TEIIOTHI MPH CMEITMBAHUY BOJIBI PA3HON TEMIIEpPaTyphI
4. Nzmepenune yASTbHON TEIIOEMKOCTH TBEPIOTO Tela
5. M3aMepeHne OTHOCUTENBHON BIIAYKHOCTH BO3IyXa
dnekTpuyeckue sapiaenus (27 1)
OnexTpuzanus Ten. J{Ba poma 3IeKTpHUUecKuX 3apaaoB. BzanmoneicTBie 3apsaaoB. DIEKTPUIECKOE TTOTIe.
JMCKpETHOCTH JIEKTpUYEecKoro 3apsaa. DinekTpod. CTpoeHue aTOMOB.
[TocTostHHBIH ANTEKTpUYECKHH TOK. | anpBaHWYECKHE AIEMEHTHI. AKKyMYJISATOPEI. DIIEKTPHYEcKas Ieb. DIEeKTPUIECKH TOK B MeTauiax. Cria Toka. AMIepMerp.
DnexTpudeckoe HanpshKeHne. BoapTMerp.
DIEKTPUIECKOE COTIPOTUBIICHHE.
3akon OMa s y9acTKa JIeKTPHIECKON [EHH.
VY nenbHoe conpotusienue. PeoctaTel. Bunpl coennHeHnil NpoBOTHUKOB.

PaboTta m MOIIHOCTH ANEKTPHUECKOro TOKa. KONMWYecTBO TEIUIOTHI, BBIAEISIEMOE MMPOBOAHUKOM C TOKOM. CUETUMK JIIEKTPHUECKOW dHeprud. Jlammia HaKaJIMBaHWS.
DJeKTpoHarpeBarTenbHble MPUOOPHI. Pacder anekTposHeprun, moTpednsieMoit OLITOBBIMU dnekTporprudopamu. KopoTkoe 3ampikanue. [ImaBkre mpemoxpaHu Teny.
JlabopatopHbie paboThI

6. COopka dIEKTPUYECKO IIeTH U H3MEPEHHE CIITBI TOKAa B €€ Pa3INYHBIX yYacTKax V3MepeHne HanpsHKeHHUS Ha Pa3TUYHBIX YYaCcTKaX IIETH.

7. H3mepeHue HANPsDKEHUS HA PA3IMYHBIX YUACTKAX JIEKTPUIESCKON IEeH

8. PerynmpoBaHmMe CHIIBI TOKA PEOCTATOM

9. MHccnenoBanue 3aBHCHMOCTH CHITBI TOK2 B IIPOBOTHUKE OT HAIPSDKEHUS MPHU TIOCTOSSHHOM COIIPOTHBIIEHUH. 3MepeHre conmpoTHBIIeHUS MTPOBOTHUKA

10. Hzyduenue mocienoBaTenbHOTO COSANHEHUS TPOBOTHIKOB

11. HzydueHue mapaniensHOTO COSTUHEHUS TPOBOTHUKOB

12. Uzmepenue pabOThI U MOITHOCTH JIEKTPUIECKOTI'O TOK

DJIeKTpOMAarHuTHbIe siBjeHns (54)



MarsuTHoe 1oJie ToKa. DJIEeKTPOMarHuThl U WX nmpuMeHeHue. [locTossHable MarHuTel. MarauTHoe noje 3emin. JleiicTBue MarHUTHOTO TOJISl Ha TIPOBOJHHUK C TOKOM.
ONeKTpOABUTATENb.
JlaGopaTopHble padoThI
13. COopka 31eKTpOMarHnuTa U UCIBITAHNE €ro ACHCTBUSI.
CaeToBble siByieHus (8 1)
Hcrounuku ceera. I[IpssmonuHeHOE pacipoCcTpaHEHUE CBETA.
OtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [11ockoe 3epkasio.
IIpenomnenue ceera.
JIunzel. @OKyCHOE pacCTOSIHHE U ONITHYECKAas! cuita TMH3BL. [locTpoeHre n300paskeHnid, JaBaeMbIX TOHKOH JINH30H. OnTHueckrue npruoOopsl.
JlabopaTtopHble padoThbI:
14. HccnenoBaHure 3aBUCUMOCTH YIJla OTPa)KEHHS OT yIJjia IMaJieHHs CBeTa
15. HccnenoBaHre 3aBUCHMOCTH YIJla IPEIOMIIEHHUS OT YIJia aJeHus CBET
16. U3mepenue GhoKyCHOro paccTosiHus coOuparoiel JiuH3bl. [lonyueHue n3o0paxxeHus

IHoBTOpeHue — 1u.

9 ki1acc
(102 yacoB, 3 yaca B HeleJI0)
[ToBTOpenue (2 4)
3aKoHbBI ABHKEHUA U B3auMojeiicTreus Teia (34 1)
MarepuanbHas Touka. CucreMa oTcuera.
ITepememienue. CKOpoCTh NPAMOIMHENHOTO pABHOMEPHOI'O IBUXKEHHSL.
PaBHOycKOpeHHOE NPSIMOIMHEHHOE IBUKEHUE: MTHOBEHHASI CKOPOCTh, YCKOPEHUE, IIEpEMELICHUE.
I'paduxu 3aBHCUMOCTH KHHEMATUYECKUX BEJIMYMH OT BPEMEHU IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBUKEHHUU.
OTHOCUTENBHOCTh MEXaHUYECKOT'O IBUKECHUSL.
ITepBbiii 3akoH HrroTona. MHeprinanbabie cucteMbl oTcuera. Bropoi 3akon Heiotona. Tperuit 3akon HeroToHa.
CBoboanoe majsieare. 3aKOH BCEMUPHOTO TATOTeHUs. VICKyCCTBEHHBIE CITyTHUKH 3EMITH.
Nmmynse. 3akoH coXpaHEHUs IMITyIbca. PakeTsl.
JlabopaTopHbie paGoThI:
1. MHccnenoBanue paBHOYCKOPEHHOT'O JBIDKEHHS 03 Ha4albHOW CKOPOCTH.
2. HzmepeHue yCKOpEHHUs CBOOOTHOTO MaCHUS.
MexaHnyeckue KoJe0aHusa 1 BOJHBI. 3BYK (11 )
KonebarensHoe apmkenue. Konebanus rpysa Ha npyxuHe. CBoOoansie konebanus. KonebarensHas cuctema. [lepros, yactota u aMIumtyaa KoaebaHUH.
[IpeBpamienue sHEprum nNpy KosebaHusaxX. 3aTyxaromuye Konedanns. BeiHyKIeHHbIe KOJIeOaHusI.
Pacnpocrpanenne konebanuii B ynpyrux cpefax. llonepeunsie u nponosbHble BOIHBI. CBSA3b AJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IEPHUOLOM.
3ByKOBBIE BONTHBL. CKOPOCTB 3ByKa. | pOMKOCTB 3ByKa M BBICOTA TOHA. DXO.
JlabopaTtopHblie paboThbI:
3. HccrnenoBanue 3aBUCMMOCTH M€pUoa KoJieOaHUH NPYKMHHOTO MasTHUKA OT Macchl Ipy3a U XKECTKOCTH MPY>KUHBI
4. HccnenoBaHue 3aBUCUMOCTH IIEPUOJIA M YACTOTHI CBOOOIHBIX KOJIEOAHUH MaTEMaTHUECKOIO MasgiTHUKA OT €ro JUIMHBI
JieKTpOMArHuTHbIE siBJeHus (184)
OnHOpOAHOE U HEOTHOPOAHOE MAarHUTHOE TIOJIE.



Hanpasnenue Toka 1 HampaBiieHHEe JIMHUM ero MarauTHoro nons. [IpaBuno 6ypaBunka.
O6Hapy>keHre MarHUTHOTO ToJist. [IpaBuiio neBoit pyku.
WNHnykius MarHUTHOTO oA, MarHUTHBIA MOTOK. DJNEKTPOMarHuTHasT HHAYKIIHS.
I'enepaTop nepemenHoro Toka. [IpeoOpa3oBaHue 3HEPTHH B 3JIEKTPOreHepaToOpax. DKOJIOTHUECKHE MPOOIEMBI, CB3aHHBIE C TEMIOBBIMH U TH APOIIEKTPOCTAHLIUSMHU.
ONEeKTpOMarHuTHOE MoJe. DJIeKTPOMarHUTHbIE BOTHBI. CKOPOCTh paclpOCTpaHEHHs 3JIEKTPOMAarHUTHBIX BOJIH. DJIEKTpOMarHuTHas IIpUpojia CBeTa.
JlabopaTopHblie padoThbI:
5. M3ydeHwue sBICHUS 3JEKTPOMArHUTHON WHIYKIIHH.
CTtpoeHue aToMa u aTOMHOTO siipa (154)
PanuoakTHBHOCTB KaK CBUIETENBCTBO CJIOKHOTO CTPOCHHUS aTOMOB. Allb(a-, 0eTa - U raMMa-U3ITyueHuUsI.
Omnertel Pezepdopna. SAnepHast Mmozaens aToma.
Pa[II/IoaKTI/IBHLIe IMpEeBpalICHUA aTOMHBIX SAJCP.
[IpoToHHO — HEUTPOHHAS MOJENH s/Apa. 3apaI0BOE U MAaCCOBOE YHUCIIO.
SAnepusie peakiuu. [enenne u cuntes aaep. CoxpaHeHHe 3apsI0BOI0 M MacCOBOTO YHCEIN MPH SIAEPHBIX PEaKIIHIX.
OHeprus CBsI3W 4YacTull B sApe. BbljeneHune s3Hepruu Npu SASPHBIX peakiusax. Manyuenue 38e31. SaepHas sHepreTrka. JKOJIOrHUECKUE MPO0JIeMbl pabOThl aTOMHBIX
3JIEKTPOCTAHIIUH.
Mero/pl HAOIIOICHHSI U PETUCTPAIIMN YACTHIL B sIEpHON Qusuke. Jlo3uMerpusl.
JlabopaTopHble padoThbI:
6. HaGmromenue CIIONIHOTO W JIMHEWYATHIX CIIEKTPOB UCITYCKAHHS
7. HWsyuenwue neneHus sjapa ypana mo (ororpapuu TpeKoB
Ctpoenue u 3BoJonust BeejienHoii (6 1)
["eomnenTprudeckast u TeUONEHTpUYECKasi cucTeMbl Mupa. dusmdeckas nmpupoaa HeOecHbIX Tenm Comaeunoi cucteMmsl. [Ipoucxoxmenne Comaeunoit Cuctemsl. Ousndeckas
npupona Comuma u 3se3a. Ctpoenne Beenennoi. Opomronus BeeneHHOMN.
IoBTopenne (16 4)



