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1. IMosicHUTEJALHAHA 3AIHCKA

Pabouast mporpamma no yuyeOnomy npenmetry «dPusnka» pazpadoTraHa Ha OCHOBE:
®enepanpbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 oOpa3zoBannu B Poccuiickoit
Denepauuny;
npukaza MunoOpHayku ot 30.08.2013 Ne 1015 «O6 yrBepxkaenuu [lopsinka opraHu3anuu u
OCYIIECTBICHHUST 00pa30BaTENbHON JESITEIPHOCTH IO OCHOBHBIM 00IIe00pa3oBaTEIbHBIM
nporpaMMaM — o0pa3oBaTeIbHBIM MPOrpaMMaM Ha4yallbHOTO OOIEro, OCHOBHOTO OOILEro u
CpeaHero oouero o0pa3oBaHus;
npukaza MunoOpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaenuu ®I'OC ocHOBHOTO 00111€TO
o0pa3oBaHU;
CanlluH 2.4.2.2821-10 «CanuTtapHO-3MUJEMUOIOTHYECKIE TpPeOOBaHUS K YCIOBUSM H
opranuzaiuu o0ydeHuss B OY», yTBEp)KIEHHBIX IOCTAHOBJICHUEM IJIABHOI'O CAHUTAPHOTO
Bpaua oT 29.12.2010 Ne 189;
y4eOHOTr0 IJIaHa OCHOBHOTO 0011Iero 00pa3oBaHus, YTBEpKIeHHBIM npukazoM oT 31.08.2020r.
Ne 117-oc «O0 yTBepkaeHUN 00pa30BaTENbHBIX IPOrpaMMy,
MIPUMEPHOM IPOrpaMMbl OCHOBHOT'O 00111ero 00pazoBaHus 1o npeamery «du3nkay, aBTOpcKoi
paboueif mporpaMMbl OCHOBHOTO 00mIero obOpa3zoBaHus 1o Qusuke aa1 7-9 Kiaccos
(A.B.I€ppimkun, H.B. ®unonosuy, E.M. I'yrauk, M., «Zpoda», 2019 .)

VY4eOus1ii npeamer «Dusnkay BXOIUT B IPEeIMETHYIO0 001acTh «ECcTeCTBeHHO-HayYHBIE
MIpEeIMETHD.

Heab kypca: obecnieunts GOpMUPOBaHUE y 00YUAIOIINUXCS MPECTABICHUN O HAYYHOU
KapTUHE MHpa — BaKHOTO pecypca HaydHO-TEXHUYECKOI0 IIporpecca, 03HAKOMJICHUE
oOyuaromuxcst ¢ (U3NIECKUMH U aCTPOHOMUYECKUMU SIBJICHUSIMH, OCHOBHBIMH MPUHITUIIAMH
paboThl MEXaHM3MOB, BHICOKOTEXHOJOTUYHBIX YCTPOUCTB U MPUOOPOB, pa3BUTHE KOMITETEHIUI
B PELICHUU UHXEHEPHO-TEXHUUYECKUX U HAYYHO-UCCIIEIOBATENbCKUX 3a]1a4.

3apaum Kypcea:

— pa3BUTHE Y 00y4aroUIMXcs MPeICTaBICHUM O CTPOCHUH, CBOMCTBAX, 3aKOHAX
CYIIECTBOBAHUS U JBUXCHUS MAaTEPHH,

— OCBOEHHE 00yYaroIMMHCS OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SIBICHUH,

— CO3/1aHue yCJIOBUM /Uit POPMHUPOBAHUS MHTEIUIEKTYaIbHbBIX, TBOPUECKUX, IPAKIAHCKUX,
KOMMYHUKAIIMOHHBIX, HHPOPMAITMOHHBIX KOMIETCHIIHIA,

— OBIIaJIeHUE HAYYHBIMH METO/IaMU PEIICHUS PA3TMUHBIX TEOPETUUECKUX U MPAKTUIECKUX
3aja4, yMEHHSAMH (OPMYITHPOBATH TUIIOTE3HI,

— KOHCTPYHMPOBAaTb, TPOBOJUTH HKCIIEPUMEHTBI, OLICHUBATh U aHAIU3UPOBATh MOJyYCHHbBIE
PE3yNbTaThl, COTIOCTABIATH UX C 00OBEKTUBHBIMU PEaTHsIMH JKU3HU.

VYuebnslit npenmet «Pu3nka» crnocoOCTByeT HOPMUPOBAHHIO Y 00YUAIOIIUXCS YMEHHH
0e301acHO MCTOJIb30BaTh JIA0OPAaTOPHOE 00OPYI0BAHKE, TPOBOIUTH €CTECTBEHHO-HAYYHBIC
WCCIIE0BaHUS U HKCIIEPUMEHTBI, aHAJIU3UPOBATD MOTYYEHHBIE pe3yabTaThl, PEJICTABIATh U
Hay4YHO apryMEHTHPOBATh MOTYYCHHBIE BHIBOIBI.

N3zyuenne npenmera «Pusnka» B yacTu GOPMHUPOBAHUS y 00 yUAIOMIUXCSI HAYIHOTO
MHPOBO33PEHHUS, OCBOCHHUS 00IIIEHAYYHBIX METO/I0B (HaOII0eHIE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICTUPOBAHNE), OCBOCHHS MTPAKTUICCKOTO MPUMECHEHHS HAYYHBIX 3HAHUN (PU3UKH B KU3HU
OCHOBaHO Ha MEXIMPEIMETHBIX CBS3AX ¢ mpeaMeraMu: «MatemaTukay, « HpopmaTkay,
«Xumus», «buonorusy, «I'eorpadus», «dxonorus», «OCHOBBI 0€30MTACHOCTH
XKHU3HeAesTeIbHOCTY, «McTopusy, «Jlutepatypa» u ap.

CornacHo yueOHOMY IUIaHy Ha U3Y4YeHHE yueOHOro mpeamera «Pu3nka» oTBOAUTCS B 7
Kiacce 68 yueOHbIX 4acoB (2 yaca B HeJIeno0), B 8 kiacce — 68 yueOHbIX yacoB (2 yaca B
HeJeno), B 9 kinacce - 68 yueOHbIX yacoB (2 yaca B HEJEINIO).

Pabouyas mporpamma opuentupoBana Ha Y MK:


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/902254916/
https://vip.1zavuch.ru/#/document/99/902256369/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/902256369/
https://vip.1zavuch.ru/#/document/99/902256369/

— B 7 kiaccax: YueOnuk: [lepeimkun A.B. @usnka. 7 knacc. «/Ipoda», M., 2019,
— B 8 kiaccax: YueOnuk: [lepeimkun A.B. @usuka. 8 knacc. «/Ipoda», M., 2019.

— B9 knaccax: YueOnuk: [lepeimkun A.B. ®usuka. 9 xiacc. 6 -€ u311., CTEpPEOTHIL.,
«poda», M., 2019.

Ha nepuoo ocywiecmenenusa yuednozo npouecca 6 ¢hopme OUCMAHUYUOHHO20 00YUeHUA, 6
OaHHOUl npozpamme RPedyCMOmpeHvl KOPPEKMUPOSKU MeMAmu4eckozo nianuposanus. B
npoyecce OUCMAHUUOHHO20 00yYeHUus 0yO0ym 3a0elicmeoeansl ciedyrujue oopazosameibHble
naamghopmur: Zoom, Yuu.py, PIII, Axnacc, Humepuem-pecypcoi: Hughoypox u opyzue.

Cpok peanuzayuu npozpammel 3 200a.



1. IlnaHupyemMble pe3yJibTAaThl H3yYeHHUS] YUeOHOI 0 MpeAMeTa
[IpenmeTHbIe pe3ynbTaThl U3YUYECHHUS MpeaMeTHOW obnacTtu "EcTecTBeHHO-HAy4HbIE MpeaMeTh"
JTOIDKHBI OTpaXKaTh:

duzuka:

1) popmupoBanue npeacTaBIeHU 0 3aKOHOMEPHOHN CBS3HM M TIO3HABAEMOCTH SIBJICHUN TTPUPOJIBI,
00 00bEKTUBHOCTH HAYYHOT'O 3HAHUSI; O CHCTEMOO0OPa3yIoLeH PO GU3NKU JIJIsl PAa3BUTHSI APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIL; HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yUeHus
OCHOB CTPOCHHSI MaTepUU U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

2) popMupOBaHUE IEPBOHAYATBHBIX MPEICTABICHH O (PU3MUECKON CYITHOCTH SIBJICHUH PUPOJIBI
(MEeXaHMYECKHUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BUJAX MaTe€pUH (BELIECTBO H
ToJie), IBMYKEHUH KaK CIIOCO0€ CYIIECTBOBAHUS MAaTEPHH; YCBOCHUE OCHOBHBIX HJICH MEXaHHKH,
ATOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUM BEIIECTBA, 3JEMEHTOB JJIEKTPOJAUHAMUKUA H
KBAaHTOBOH (DM3HMKH; OBIIAJICHUE MIOHSITUHHBIM aIMapaToOM ¥ CUMBOJIMYECKHM SI3BIKOM (DH3UKH;

3) mpuoOpeTeHue ompITa MPUMEHEHHUs] HAYYHBIX METOOB TO3HAHWs, HAOIIOAeHUS (PU3NISCKUX
SIBJICHUH, TIPOBEICHHSI OMBITOB, MPOCTBHIX JKCIICPUMEHTAIBHBIX HWCCICAOBAHUM, IMPSIMBIX U
KOCBEHHBIX H3MEPEHHI C HCIIOIb30BAHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX IPHOOPOB;
MMOHMMAaHKUE HEM30ESKHOCTH MTOTPEITHOCTEH JIFOOBIX U3MEPEHHIA;

4) nmoHnmaHue (U3NYECKUX OCHOB W TPHUHIIUIOB JeHCTBUS (pabOThI) MAIlMH M MEXaHU3MOB,
CPEACTB TEPEABMKEHUS M CBSA3HM, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, BIMSHUSA UX HA OKPYKAIOLIYIO CPEy; OCO3HAHME BO3MOMXHBIX MPUYMH TEXHOTCHHBIX
1 DKOJIOTMYECKHX KaTacTpod;

5) oco3HaHWEe HEOOXOTUMOCTH TIPUMEHECHHSI JOCTHIKCHMA (GU3UKH W TEXHOJOTHH IS
PalMOHAIBLHOIO TPUPOIOTIOIB30BaAHMS;

6) OBJaJeHHE OCHOBaMHU OE30MACHOrO HCIOJIB30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
QJICKTPUYCCKUX U MArHUTHBIX HOHCﬁ, QJICKTPOMArduTHBIX W 3BYKOBLIX BOJIH, CCTCCTBCHHBLIX U
HNCKYCCTBCHHBIX HOHHU3HUPYIOIIHUX I/I3J1yquPIﬁ BO m30exaHue ux BpPEAHOIO BO3I[CI>1CTBI/I§I Ha
OKPY’KaIOIIYIO CPEy M OPTaHN3M YelIOBEKa;

7) pa3BUTHE YMEHHUsS IUIAHUPOBATh B MOBCEIHEBHOM KM3HU CBOM JCHCTBHUS C NMPUMEHEHHEM
MOJIYYEHHBIX 3HAHUM 3aKOHOB MEXaHWKH, JIEKTPOJMHAMHUKH, TEPMOAUHAMHMKH U TEIJIOBBIX
SIBIICHHI C LIETBbI0 COEPEIKEHUS 310POBbS;

8) popmupoBanue npencTaBiIeHUH O HEPAIMOHAILHOM HCIOJIB30BAHUH MPUPOAHBIX PECYPCOB U
SHEPruy, 3arpsA3HEHUHM OKPYKAIOWIEH Cpelapl KaK CIEACTBUM HECOBEPIIEHCTBA MAIIMH U
MEXaHHU3MOB;

9) JJIA 06yanOIHI/IXC$l C OI'paHUYCHHBIMH BO3MOXHOCTSAMHU 3AO0POBBA: BJIaJICHUC OCHOBHBIMHU
AOCTYIIHBIMHW MCETOAaMH HAYYHOI'O0 IIO3HAHHA, HUCIOJb3YCMbIMU B (I)I/ISI/IKC: Ha6J'IIOJIeHI/IC,
OIMMCaHuC, HU3MCPCHUC, OKCIICPUMCHT, YMCHUC O6p8,63TI:IBaTB PE3YJIbTATBL HSMCPCHHﬁ,
O6H3py>KI/IBaTB 3dBUCUMOCTb MCKIY (I)I/I3I/I‘ICCKI/IMI/I BCJIMYMHaAMHU, OOBSACHATH IMMOJIYYUCHHBIC
PE3YJIbTAThI U ACJIATh BBIBOJBI;

10) ans oOyyaromuxcs ¢ OrpaHMYCHHBIMU BO3MOXKHOCTSIMH 3/JOPOBBSI: BIIAJICHUE JIOCTYITHBIMH
METOZaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBENEHUS (PHU3MYECKUX SKCIEPUMEHTOB,
OTMCaHMA W aHAJIHM3a MOJYYCHHOM M3MEpUTEeNbHOW MH(DOPMAIUH, ONPEaesICHHs] JOCTOBEPHOCTH
MOJIyYE€HHOT'0 pe3yJIbTaTa;



11) nuist crienbix U cnaboBUIAIIMX 00yYaOLIMXCs: BlIaIEHUE IPABUIAMH 3aIMCH (PU3UUECKUX
hopmyn penbedHO-TOUEUHOM crcTeMbl 0003HaueHui JI. bpaiis.

BbInyCKHUK HAYYMTCS:

- coOuoaTh TpaBWia OE30MAacHOCTH W OXpaHbl Tpyda MpH paboTe ¢ y4eOHBIM H
1a00paTOpPHBIM 000PYIOBAHUEM;

- MIOHUMAaTh CMBICI OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (PU3NYECKOE TeJo, (U3UYECKOe
sSIBJICHHE, (PU3NYECKasi BEININHA, CIUHHIIBI N3MEPECHHUS;

- pacro3HaBaTh IPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH (U3NIECKUX METOJIOB;
aHAJIM3UPOBATh OT/EJIbHbIE ITAlbl IPOBEICHUS HCCIETOBAHUN U MHTEPIIPETUPOBATh PE3yJIbTaThl
HaOJIIOJCHUI U OIIBITOB;

- CTaBUTh OMNBITHI IO UCCIEAOBAHUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOMCTB Tel
0€e3 MCMOIb30BaHUs MPSAMBIX U3MEPEHUI; TPU ATOM GOPMYIHUPOBATH IpobIIeMy/3a1auy yueOHOTo
HKCHEPUMEHTA; COOMpPATh YCTAHOBKY U3 MPENJIOKEHHOTO O0OPYAOBaHUS; MPOBOIAUTH OMBIT U
(bopMyITHpPOBaThH BHIBOJIBI.

Ilpumeuanue. Ilpn poBeIeHUHN UCCIEAOBaHHU (PU3NUECKUX SBICHUN N3MEPHUTEIIbHBIE TPHOOPHI
HCIOJIb3YIOTCS JIUIIb KaK JATYMKU U3MEPEHUs (PU3MUECKUX BETUYMH. 3alIUCHU TOKa3aHUN NIPSIMBIX
M3MEpEHUH B 3TOM cllyyae He TpedyeTcs.

— TOHMMATh POJIb 3KCIIEPUMEHTA B MOJyYeHHH HayqHOH nH(pOopMaIuuy;

— TPOBOJAUTH MpsIMbIE U3MEPEHUs] (PU3MUECKUX BEJIWYMH: BPeMs, PacCTOsSHUE, Macca Tena,
o0beM, cuila, TeMIeparypa, aTMOC(EpHOe JaBliCHHE, BIAXKHOCTh BO3yXa, HANpPsDKEHUE,
CHJIa TOKa, paJHallMOHHBIA (OH (C MCHOJIB30BAHMEM JO3MMETpPA); MPH 3TOM BHIOMpPATH
ONTUMAJILHBIA CHOCO0 M3MEpPEeHHsT W UCMOJIb30BaTh NPOCTEHIINE METOJbl OIEHKU
MOTPEIIHOCTEN U3MEPEHUM.

Ilpumeuanue. JlrobGasi ydeOHas mporpamMmma JOJDKHA 00€CIeurnBaTh OBJAJICHHE TMPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUUCIICHHBIX (PU3NYECKUX BEJTUYMH.

— TIPOBOJAUTH HUCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C MHCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH: IPU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThI
MOJTYYCHHOW 3aBHCHMOCTH (DPM3WYECKHX BEIMYMH B BUJE TAOMUI W TpaduKOB, JEIaTh
BBIBOJIBI 110 PE3YJbTaTaM UCCIIEI0BaHUS;

— TPOBOJAUTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BETUYMH: NPH BIMOJIHEHUH U3MEPEHUIN
COOMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys TPEIJIOKCHHON WHCTPYKIIHH,
BBIYHMCIIATh 3HAYCHHUE BEJIMUMHBI U aHAIM3MPOBATH IMOJIYyUYEHHBIE PE3YJbTAThl C YUETOM
3aJaHHOW TOYHOCTH U3MEPEHHI;

— aHaIM3MPOBATh CUTYallMH NPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHX
NpPOSIBJIGHUE HU3YyYEHHBIX (DU3MYECKUX SBJICHUA MM 3aKOHOMEPHOCTEH U NPUMEHSTb
UMEIOIIMECS 3HAHUS ISl X OOBSICHEHMUS,

— TOHMMATh NMPUHLHUIIBI AEUCTBUS MaIIMH, TPHOOPOB U TEXHHUUECKUX YCTPOMCTB, YCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BAHMS B TOBCEHEBHOM KI3HH;

— HCIIONB30BAaTh TPW BBITIOJHEHWH YYEOHBIX 3a7ad HAaydYHO-TIOMYJSIPHYIO JUTEPATypy O
(U3NYECKUX SIBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTHCH:

— 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, PpONb  QU3UKU 6  pacuiupenuu
npeocmasieHuli 06 OKpyJcarowem mupe u ee 8Kaao 8 yayduleHue Kauecmeda HCusHu,

—  UCNONb308aMb NpUEMbl NOCMPOEHUs HU3UUEeCKUX MOOenel, NOUCKA U (POopMyIUpoeKu
00Ka3amenbCme  6blOGUHYMBIX 2UNOMme3 U MeopemuyecKux 6bl60008 HA OCHOBe
IMAUPUYECKU YCMAHOBNIEHHBIX (PAKMO8;

—  CpasHusamb MOYHOCHb USMEPEHUs PUBUYECKUX ENUUUH NO BEIUYUHE UX OMHOCUMENbHOU
noZpewHoCmuy npu NPO8eOeHUU NPAMbIX USMEPEHUL,



CAMOCMOSIMENLHO NPOBOOUMb KOCBEHHble UBMEPEHUs U UCCAe008aHUL DUUYECKUX
BEIUYUH C UCNOTb308AHUEM PA3IUYHBIX CHOCO008 UMEPEeHUsT (DUULECKUX BeNUHUH,
8vlOUpams cpedcmea UMepeHusi ¢ Y4emom HeoOX0OUMOU MOYHOCU UMePeHUl],
000CHOBbIBAMb  8LIOOP CNOCOOA UBMEPEeHUsl, A0eK8AMHO20 NOCMABIEHHOU 3adaye,
npoBOOUMb OYEHKY OOCMOBEPHOCMU NOLYHUEHHbIX Pe3VIbMAaAmos;

BOCHPUHUMAMb  UHDOPMAYUI0  PUUYECKO20  COOEPIHCAHUSL 8  HAYYHO-NONYISAPHOL
Jqumepamype u cpeocmaax Maccosol UHPOPMayuu, KPUMuUYecKy OYeHu8ams noLyYeHHYI0
ungopmayuro, anaruzupys ee cooepicanue U OaHuvlie 06 UCMOYHUKe UHGOpMayUU;
co30asamv cOOCMEEHHbIE NUCOMEHHbIE U YCIMHbBLE COOOWEHUS. O PUUYECKUX ABIEHUIX HA
OCHOBE  HECKONIbKUX — UCMOYHUKO8  UHDOPpMAYUU, CONPOBONCOAMb  8bICIMYNICHUE
npesenmayuetl, y4umleas 0COOeHHOCMU ayOUmopuY C8epCmHUKO08.

Mexannuyeckue siBJeHUA
BpInycKHUK HAYy4YHTCS:

pacro3HaBaTh MEXaHUYECKUE SBJICHHUS M OOBACHATH HAa OCHOBE HMEIOLIMXCS 3HAHUI
OCHOBHBIC CBOWCTBAa WJIM YCJIOBUSA NPOTEKAHUS JTUX SABJICHUW: pPAaBHOMEPHOE U
HEPaBHOMEPHOE JIBMKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKCHHE, OTHOCHUTEIIBHOCTh MEXaHWYECKOTO JBHXKCHHS, CBOOOJHOE MaJcHUE Te,
PaBHOMEPHOE JBUKEHHE MO OKPYKHOCTH, MHEPLHS, B3AaUMOAECHCTBUE TEN, PEAKTUBHOE
JIBIDKEHHUE, TIepeiava IaBJICHUs TBEPIbIMH TEJIaMH, KUIKOCTSIMH U Ta3aMH, arMochepHoe
JIaBJICHUE, IUJIABAHUE TEJ, PABHOBECUE TBEPABIX TEJ, MMEIOLIMX 3aKPEIUIEHHYIO OCh
BpalieHus1, KojaebaTeIbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE JIBIDKCHHE (3BYK);
OTNHUCHIBATh M3yUYEHHBIEC CBOWCTBA TEJI U MEXaHUUECKHUE SBJIICHUSI, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI: MyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHUE, IEpUO OOpalleHus, Macca Tena,
MJIOTHOCTH BEIIECTBA, CHJIA (CHJIA TSKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHHs), JTaBJICHHE,
UMITYJbC TeJa, KWHETUYeCcKasl YHEPTusl, MOTCHIIMAIbHAsI YHEPTHUs, MEXaHUUYeCKasl padora,
MexaHnudeckas MortHocTh, KIIJ[ mpu coBepeHnn paboThl C UCTIOIB30BAHUEM MPOCTOTO
MEXaHH3Ma, CUJIa TPEeHUs, aMIUTUTYJa, MEePHOJ] U YacToTa KojeOaHWM, JJIMHA BOJIHBI U
CKOPOCTh €€ PACTpPOCTPAHEHHS; TPU OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3NUECKUIA
CMBICIT MCTOJB3yEeMbIX BEIMYMH, MX OOO3HAYCHHS] U €AMHUIIBI M3MEPEHHUs, HAXOJUTh
(bopMysIBI, CBS3BIBAIONINE JTAaHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTUMH BETUYMHAMU,
BBIUMCIISTH 3HAUCHUE (PU3MUECKON BEIIMYNHBI;

AHAJIM3UPOBATh CBOMCTBA TEJI, MEXAHUYECKUE SBJICHUS U NPOLECCHI, HCIOJIb3YS
($U3MYEeCKrEe 3aKOHBI: 3aKOH COXPAaHEHUS SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MIPUHIIUII CYTIEPIO3UIMH CHJI (HaX0XaeHue paBHoaencTByomei cuibl), I, I u 111 3akonsb!
HrproToHa, 3aK0OH coxpaHeHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena;
Opy 3TOM pa3IUyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa M €ro MaTeMaTHUeCKoe
BBIPAKEHHE;

pa3nuyaTh OCHOBHBIC MTPU3HAKH U3YYCHHBIX (DH3UUECKUX MOJICTICH: MaTepralibHas TOUKa,
HMHEepLHaIbHAsA CUCTEMA OTCYETA;

pemaTh 3a1a4M, UCIONb3ysd (PU3MUYecKHe 3aKOHBI (3aKOH COXPAaHECHHs SHEPIrHH, 3aKOH
BCEMUPHOI'O TATOTEHUS, NpUHIMN cynepno3uuuu cui, I, II u Il 3axonsr HeroToHA, 3aK0H
COXpaHEHMsI WMMITyJIbca, 3aKkoH ['yka, 3axoH Ilackans, 3akoH Apxumena) u GOpMyJbl,
CBs3BIBAIOIINE (UBNYECKUE BEIWYHHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela,
IJIOTHOCTh BEIIECTBA, CHWJa, JABJICHUE, HUMIIYJIbC TeJla, KHWHETHUYECKas JHEprus,
MOTCHIMATbHASL DJHEPrus, MexaHudeckas paboTa, MexaHHuYeckas MOIIHOCTh, KIIJ
MIPOCTOTO0 MEXaHW3Ma, CHJIa TPEHHs CKOJBXKEHUs, KOA()(PUIMEHT TPEeHHs, aMIUIUTY/a,
MIEPHUOJ U YACTOTa KOJICOAHMIA, ITTMHA BOJIHBI M CKOPOCTh €€ PACIIPOCTPAHECHHUS ): HA OCHOBE
aHajgu3a YCJOBHMS 3aJayd 3alKChiBaTh KPAaTKOE YCJIOBHE, BBIACIATH (DHU3NUYECKUE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ PEUICHUs, IPOBOIUTH PACUeThl U
OIICHUBAThH PEATLHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3MUECKOM BEIIMYUHBI.

BbIlIyCKHI/IK MOJYYIMT BO3SMOKHOCTD HAYYUTHCH:



—  UCNONIb308aMb 3HAHUS O MEXAHUYECKUX SGNEHUAX 8 NOBCEOHEBHOU HCUZHU 0151 0OecneyeHUs
bezonacHocmu npu odopawjenuu ¢ NpubOPaAMu U MeXHUYeCKUMU YCMPOUCmeamu, OJis
COXpanenus 300p08bs U COONIOOEHUS HOPM IKOIOSULECKO20 NOBEOeHUs 8 OKPYHcalouell
cpede; NpusoOUMb NPUMEPbl NPAKMUYECKO20 UCHONb308AHUS (YUIUYECKUX 3HAHULL O
MeXaHU4ecKux A6leHUsX U  Qu3uuecKux  3aKOHAX;,  NpUMepbl  UCHOJb30BAHUSA
B0300HOBNIAEMBIX UCHOYHUKOG DHEPSUU, IKOJOSUYECKUX NOCAeOCMBULL UCCAEO08AHUS
KOCMUYECKO20 NPOCMPAHCME,

—  pasiuyamv 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull
xapakmep yHOAMeHmMAanbHbIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU IHeP2UlL, 3AKOH
COXpaHeHus  UMNYIbCA, 3AKOH  BCEMUPHO20  MA0OMEHUs) U 02PAHUYEHHOCHb
UCNONB308AHUS YACMHBIX 3aKOHO08 (3axkoH I yka, Apxumeoa u op.);

—  HAxXo0umv A0eK8AMHYI0 NPedNlONCeHHOU 3a0aue Qu3uuecKyio Mooelb, paspeuiams
npobnemy KAk HA OCHO8e UMEIOWUXC 3HAHULL NO MeXAHUKe ¢ UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwWU Memooos OYeHKU.

TennoBble sABIeHUS
BbinycKHUK HAYy4YHTCS:

— pacro3HaBaTh TEIUIOBBIC SBICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOICTBa WJIM YCIIOBHUS MPOTEKAHUS 3TUX SABJICHHNA: MU Py3us, U3MECHEHHE 00beMa Tell
IpU HarpeBaHuU (OXJIAXKACHUU), OOINbINAsl CKUMAEMOCTh Ta30B, Maias CKUMAEMOCTh
JKUJIKOCTEH ¥ TBEP/IBIX TEJI;, TETUIOBOC PABHOBECHE, HCITAPCHIE, KOHICHCAIINS, IJIABIICHHE,
KPUCTAIIIN3aIMsl, KUTIEHUE, BIAXKHOCTh BO3/lyXa, Pa3IMYHbIE CIIOCOOBI TEIUIONEpenIayu
(TeTIONPOBOHOCTh, KOHBEKITUS, W3JIyUYeHHUE), arperaTHbie COCTOSHHUS BEIIECTBa,
MOTJIONICHUE YHEPTHH MPY UCTIAPSHHUH KUKOCTH U BbIJIETICHUE €€ TIPU KOHJISHCAIUH TTapa,
3aBHCHMOCTH TeMITepaTyphl KATICHUS OT JIaBJICHHUS,

— OIKCHIBaTh HM3yYCHHBIC CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS, WCIOJB3YS (DH3MYECKHEC
BEJIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPCHHSS DSHEPrUs, TeMIeparypa, yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJelbHAas TEIUIOTa IUIABICHHS, yJeJNbHAs  TEIUIoTa
napooOpa3oBaHus, yJelibHAs TEIJIOTa CrOpPaHHs TOILIMBA, KOX(PQMHUIIMEHT IOJIE3HOTO
JIEHCTBUSL TEIUIOBOTO JBUTATENS; TPU OIMCAHUHU TMPABUIBHO TPAKTOBATh (PU3MUYSCKUN
CMBICJT UCTIOJNB3YEMbIX BEIMYMH, MX OOO3HAYCHHS W CIMHUIBI U3MEPEHUS, HAXOIUTh
(GOpMyITBI, CBS3BIBAIONINE MAHHYIO (PU3NYCCKYIO BEIMYMHY C APYTHMH BEIMIHMHAMH,
BBIUMCIISTH 3HAUCHUE (PU3MUECKON BEIIMYNHBI;

— aHaJIM3MPOBATh CBOWMCTBA TEJI, TCILIOBBIC SIBJICHUS U TPOIECCHI, UCIOJb3Ysl OCHOBHBIE
TMIOJIO’KEHUST aTOMHO-MOJIEKYJISIPHOTO YUEHHUS O CTPOSHUH BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTHUH;

— pa3nuyaTh OCHOBHBIC NPHU3HAKH W3YyYCHHBIX (U3MUECKUX MOJENEH CTPOCHHS Ta3o0B,
JKUJKOCTEH U TBEPIBIX TET;

— TMPHUBOAMTH MPHUMEPHI MPAKTUYECKOTO UCIIOJIB30BaHUS (PU3NUESCKUX 3HAHHWHA O TEIJIOBBIX
SIBIICHUSIX;

— pemaTh 3aJayd, HCIOJB3Yysd 3aKOH COXPAHCHHS DSHEPrUd B TEIUIOBBIX TPOIECCAX H
(bopMyIbl, CBsI3bIBAIONINE (PU3UYCCKUAE BEITHMYMHBI (KOJMUYECTBO TEIUIOTHI, TEMIEPATypa,
ylenbHasl TETIOEMKOCTh BEIIECTBA, yJENbHAsl TEIUIOTa IUIABJICHUS, yAeNbHas TeruioTa
napooOpa3oBaHus, yIelbHAas TEIJIOTa CrOpaHHs TOIUTUBA, KOA(PQOUIMEHT TOJIE3HOTO
JEHUCTBUSl TEIUIOBOT'O JBUTATENS): HA OCHOBE aHaIW3a YCJIOBUS 3aJlayl 3alHChIBATh
KpaTKoe yCIOBHUE, BBLICTATh (PU3HMUECKUE BETMIUHBI, 3aKOHBI U ()OPMYIIBI, HEOOXOJMBIC
JUTSL €€ PelICHMsI, TPOBOJIUTH PAcUeThl M OIICHUBATH PEAILHOCTH MOJIYYCHHOTO 3HAYCHHUS
(bu3nIeCcKOil BETMYNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

—  UCNONIb308aMb 3HAHUS O MENI0BbIX AGNEHUAX 8 NOBCEOHEBHOU JHCUZHU O 0becneyeHus
bezonacHocmu npu oopawjenuy ¢ IPUOOPAMU U MEXHUYeCKUMU YCMPOUCMEAMU, OJis
COXpanenus 300p06bs U COONIOOEHUS HOPM IKOIOSULECKO20 NOBEOeHUs 8 OKPYHcalouell



cpede; NpusoOuUmMb NpuMepvl IKON02UYECKUX Nociedcmeutl pabomuvl oOsuzcamerel
6HYMPEHHe20 C2OPAHUs, MENN08bIX U SUOPOIIEKMPOCNAHYUIL,

— pasziudams cpaHuybl NpUMEHUMoCmu qbu3uuecz<ux 3dKOHO6, NOHUMAanmb eceo6u;uﬁ

xapakmep QyHOaMeHManbHblX QuU3ULeCKUX 3aKOHO08 (3AKOH COXPAHEHUs. dHepeull
Menio8bIX NPOYeccax) u 02PAHUYEHHOCHb UCHOIb308AHUS YACTIHBIX 3AKOHOG,

Haxooums a0eK8amHylo npeoloNHCeHHOU 3adaue @U3UecKylo Mooelb, paspeuams
npobaemy Kak Ha OCHOBE UMEIOWUXCS SHAHULL O MENI08bIX SAGNEHUAX C UCNONIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooos8 OYeHKU.

DJIeKTpHYecKHe U MATHUTHbIE SIBJICHUS
BbinycKHHMK HAy4YUTCS:

pacrno3HaBaTh 3JIEKTPOMArHUTHBIE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOIIMXCS 3HAHUMN
OCHOBHBIE CBOICTBa WM YCJOBHSI MPOTEKAHUS JTHUX SBICHUN: SJICKTpU3AIMS Tell,
B3aMMO/JICHCTBUE 3apsAI0B, MIEKTPUUECKUI TOK U €ro IeHUCTBUS (TEIJI0BOE, XUMUUECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MArHUTOB, JJCKTPOMArHUTHAs WHIYKIHS, EHCTBUE
MarHUTHOTO IOJIi HAa IPOBOJHUK C TOKOM M Ha JIBWXKYIIYIOCS 3apsDKCHHYIO YacTHUILY,
JEHCTBUE IJIEKTPUUYECKOrO MOJIA Ha 3apsSHKEHHYH0 YacTHUIy, dJIEKTPOMArHUTHBIE BOJIHBI,
IPSIMOJIMHEHOE pacpOCTpaHEHUE CBETa, OTPAXKEHUE U IIPEJIOMJIEHUE CBETA, AUCIIEPCUS
CBETa.

COCTaBIIAITh CXEMBI JJIEKTPUYECKUX LIeMed ¢ MOoCHeoBaTeIbHbIM U MapajieIbHbIM
COETMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUCHHSI HJIEMEHTOB 3JIEKTPUUECKUX
nenei (MCTOYHUK TOKa, KITI0Y, pe3UCTOP, PEOCTaT, JaMIIOoYKa, aMIepMETp, BOJILTMETD).
HCIIOJIb30BaTh ONTUYECKHE CXEMBI I MOCTPOEHUsI N300pakeHU B TUIOCKOM 3e€pKajie U
cobuparorieit TuH3e.

OMKCHIBATh H3Y4YCHHBIC CBOWCTBA TEN M HJIEKTPOMATHUTHBIC SIBJICHHS, HCIOIb3Ys
¢buznyecKre BEIUYUHBL: SJIEKTPUUECKUN 3apsijl, CHIa TOKa, SJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUYECKOE  COIMPOTUBJICHHE, YAEIbHOE CONPOTUBICHHE BelIecTBa, pabora
AIIEKTPUYECKOTO MOJISl, MOIIIHOCTh TOKA, JOKYCHOE PaCCTOSIHUE U ONTHYECKAsl CUJIA JIMH3BL,
CKOPOCTh 2JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA; IIPHU OMHCAHUH BEPHO
TPaKTOBaTh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX BEJIHUYUH, UX 0003HAUCHUS M €IWHHIIBI
U3MEpEHUs; HaXOAWThb (DOPMYIIbI, CBSI3bIBAIOIIME NAHHYIO (DU3MYECKYI0 BEITUYHHY C
JPYTMMH BETUYUHAMU.

aHAJIM3UPOBATh CBOICTBA TEJ, AJIEKTPOMArHWUTHBIE SIBICHUS U IPOLIECCHI, HCIOIb3Ys
buznyecKkre 3aKOHbBI: 3aKOH COXPaHEHHsI AJIEKTPUUECKOT0 3apsiaa, 3akoH OMa /1Jis ydacTka
uenu, 3akoH [xoyns-JIeHna, 3akOH NpsIMOJIMHEMHOrO pPaclpoOCTPAHEHUs] CBETA, 3aKOH
OTpaKeHMsI CBETa, 3aKOH IMPEIOMIICHUS CBETa; MpPH OSTOM pa3lnyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U €70 MaTEMATUYECKOE BBIPAYKEHUE.

NPUBOJUTh TPUMEPHl MPAKTUUYECKOTO HCIOJIB30BAaHUS  (U3UUECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SIBICHUAX

pemiaTh 3a/1aud, UCIOoNb3ys (U3NYECKHEe 3aKOHBI (3akoH OMa I ydacTka IeMu, 3aKOH
Jxoynsa-JIeHna, 3aKOH TNPSAMOJIMHEHHOIO PAacHpOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS
CBETa, 3aKOH IPEJIOMJICHUSI CBETa) U (OPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEITUUMHBI
(cuna ToKa, BJIEKTPUYECKOE HANPSIKEHHE, HJIEKTPUUYECKOE CONMPOTUBICHHUE, YIENbHOE
CONPOTHUBIIEHUE BEIIECTBAa, pabOTa 3JEKTPUUECKOIO IOJI, MOIIHOCTh TOKa, (POKYCHOE
pPacCTOSIHUE U ONITUYECKAs CHJIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa cBeTa, (OpMyibl pacyeTa dSJIEKTPUUYECKOIO COMNPOTUBICHUS IPHU
MOCJeI0BaTeIbHOM M MapajjielbHOM COEIUHEHMH IMPOBOJIHUKOB): HA OCHOBE aHalu3a
YCIIOBUS 3a/1a4¥ 3aIUChIBaTh KPATKOE YCIOBHE, BHIACIATH PU3NUECKUE BETUUNHBI, 3aKOHbBI
U (GopMynbl, HEOOXOAMMBIE Ui €€ pelICHHs, MPOBOIUTH pacueThl M OLICHUBATh
pPEeaNbHOCTh MOJTYYEHHOTO 3HaYeHHsI PU3NUECKON BETMUHHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:



UCNONB306AMb 3HAHUS 00 INEKMPOMACHUMHBIX AGLEHUAX 8 NOBCEOHEGHOU MHCUZHU O
obecneuenusi OezonacHocmu npu obpawenuu ¢ npudbopamu U - MEXHUYECKUMU
yempoucmeamu, Oasi COXPAHEHUs 300p08bs U  COONI0OEHU HOPM  IKOJIOSULECKO20
nogedeHusi 8 OKpydcarwell cpede;, NPusoOUms NpUMepbl GIUAHUSL IEKMPOMASHUMHBIX
UBTYYeHULl HA HCUBLLE OP2AHUMbL,

Paziuuams  epaHuybl NPUMEHUMOCMU (PU3UYECKUX 3AKOHO8, HNOHUMAMb 6Ceo0uull
xapaxmep QYHOAMEHMANbHBIX 3AKOHO8 (3aKOH COXPAHEHUs JIeKMPUYecKo2o 3apsaoa) u
02PAHUYEHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8 (3axon Oma 0is yuacmKa yenu, 3aKoH
JDicoyna-Jlenya u op.);

UCNONB306AMb NpUEMbl NOCMPOEHUS U3UYECKUX Mmooenell, NOUCKA U HopmMyauposKu
O00KA3AMeNbCms  GbLOGUHYMbBIX — 2UNOMe3 U Meopemudeckux 6bl60008 HA OCHOBE
IMAUPUYECKU YCMAHOBIIEHHBIX (DAKMO8;

HAX00UMb A0eK8AMHYI0 NPeONONHCEHHOU 3adade @U3UUecKyio Mooelb, paspeuams
npobiemy Kax HA OCHO8e UMEIOWUXCS 3HAHUL 00 DIeKMPOMASHUMHBIX ABIEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooo8 OYeHKuU.

KBanToBbIC IBJICHUSA
BbInycKHUK HAYYUTCS:

pacnio3HaBaThb KBAaHTOBbIE SIBICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUMN
OCHOBHBIE CBOWCTBAa WM YCJIOBMSI IIPOTEKAHUS OTUX SBJICHUN: €CTECTBEHHAas U
HCKYCCTBEHHAsI PaJIMOAKTUBHOCTD, O-, 3- U Y-U3JIy4€HHUs, BOSHUKHOBEHHE JIMHEHYATOTrO
CIIEKTpa U3JIy4YEHUs aTOMa;

ONHKCBHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHMSA, WCHOIb3ysd (PU3MUECKUE BEIMUYMHBI:
MaccoBO€ YHCIIO, 3aps/I0BOE€ YHUCIO, NEpUOJ TMojypacnaja, 3Heprus (OTOHOB; IpHU
ONHCAaHUM MPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIOJIb3YEMBIX BEIMYUH, HX
0003HAaYEHUs] W EIUHUIBI U3MEPEHUs; HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO
¢u3MUecKyl0 BEJIMYMHY C JAPYIMMM BEJIMYHMHAMH, BBIYHCIATH 3HAYCHHE (PU3HMUECKON
BEJIMYMHBI;

AQHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U TIOCTYJIAThI: 3aKOH
COXPaHECHMs DHEPIHM, 3aKOH COXPAHECHMs DJIEKTPUYECKOIO 3apsla, 3aKOH COXPaHEHUS
MacCOBOI'0 YKCJIA, 3aKOHOMEPHOCTH U3JIyYEHHUs U IOIVIOUICHUS CBETA aTOMOM, IIPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUUYECKOE BhIPAXKEHUE;
pa3nuyaTh OCHOBHBIE IIPU3HAKU IUIAHETAPHOW MOJENM aTOMa, HYKJIOHHOM MOZENN
ATOMHOTO Spa;

IIPUBOJUTH IIPUMEPBI MPOSABIEHUS B MPUPOAE M INPAKTHYECKOTO HCIOIb30BaHUS
PaZOaKTUBHOCTH, IEPHBIX U TEPMOSAEPHBIX PEAKIMHA, CIEKTPAIbHOTO aHAIN3A.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCH:

UCNOIb308AMb NOTYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUZHU NPU 0OpaAeHUU ¢ NPUOOPaMu
U MeXHU4eCcKUMU YCMpOUCMEaAMU (CHemuuKx UOHUSUPYIOWUX HYacmuy, 0o3umemp), 04
COXpaHenust 300p08bsi U COONIVOEHUS HOPM IKOIOSULECKO20 NOBEOeHUs. 8 OKPYIcalouyell
cpeoe;

COOMHOCUMb IHEP2UIO C8A3U AMOMHBIX A0ep ¢ 0edeKmom Maccwl,

nPpUBOOUMb NPUMEPbl GIUSAHUSL PAOUOAKMUBHBIX UZIYVUEHUL HA JHCUBbIE OPSAHUMbL,
HNOHUMAMb NPUHYUN OeUCMBUs 003UMEMPA U PA3IUYAmb YCI08UA €20 UCNONb308AHUSL,
HOHUMAMb IKON02UHeCKUe NpoobieMbl, 8O03HUKAIOWUE NPU UCNOAb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus Mux npooneM, NepcneKmugbl UCNONb308AHUSL
VAPABAAEMO20 MEPMOAOEPHO20 CUHMESA.

DJIeMeHTBbI ACTPOHOMHUH
BbInycKHUK HAy4YHTCH:



— yKas3bplBaTh Ha3BaHMA IulaHeT COJHEYHOM CHUCTEMBI; pa3jnyaTh OCHOBHbBIE IPU3HAKU
CYTOYHOTO BpalleHusl 3Be3JHoro Heba, nBrxkeHust JIyHsl, CoslHIIa U TUIaHET OTHOCUTEIBHO
3BE3];

— IIOHUMAThb PA3JIUYMs MEXKAY IeIMOLEHTPUYECKON U T'€OLEHTPUYECKON CUCTEMAaMU MUDA;

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUUThCS:
—  yKkaszwvieamv 00wue ceoucmea u OmaudUs NiaHen 3eMHOU 2PYNnbl U NIAHem-2USAHmos;
manvix men ConHeuHou cucmemol U OOILUIUX NIAHEN, NOJb30BAMbCA KAPMOU 36€30H020
Heba npu HabIOOeHUsX 36€30H020 Heba,
—  pasiuuamv  OCHOBHblE XAPAKMEPUCMUKU 36e30 (pasmep, uyeem, memMnepamypa)
COOMHOCUMb YBem 38e30bl C ee meMnepamypoll;
—  paznuuams eunomesvl 0 npoucxoxcoenuu CoaHeuHou cucmemoi.

JINYHOCTHBLIMH pesyJjJbTaTaMu O6y‘IeHI/I${ (1)I/I3I/IK6 B OCHOBHOM IIIKOJIC SIBJISIOTCS:

— chOpMHUPOBAHHOCTH MO3HABATEILHBIX MHTEPECOB HA OCHOBE PA3BUTHS MHTEIICKTYAIbHBIX
¥ TBOPYECKHX CIIOCOOHOCTEH yJaImuxcs;

— yOeXIIEHHOCTb B BO3MOKHOCTHU IIO3HAHUS MPHUPOJBI, B HEOOXOJIMMOCTH Pa3yMHOIO
UCTIOJIB30BaHUSl JIOCTIDKCHUHA HAyKW W TEXHOJOTHH JUIs JTAbHEHIIEro pa3BHTHUS
YeJIOBEYECKOT0 O0IIECTBa, YBAXKECHIE K TBOPIIAM HAYKH U TEXHUKHU, OTHOIIIEHUE K (PU3HKE
KaK DJIEMEHTY OOIIeUeIOBEYEeCKOM KYIbTYPHI,

—  CaMOCTOSITETILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH M IPAKTHYCCKUX YMEHHIA;

— TOTOBHOCTH K BI)I60py JKU3HCHHOI'O ITYTHU B COOTBETCTBHUH C COOCTBEHHBIMU HHTCpCCaMu U
BO3MOXKHOCTSIMU;

— MOTHBaIUs O0pa30BaTEIbHON JCATEIBHOCTH IIKOJLHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOIX0/1a;

— (opMupoBaHUE EHHOCTHBIX OTHOIIEHHUH APYT K APYTy, YUUTENI0, aBTOPAM OTKPBITUH U
n300peTeHnH, pe3yabTaTaM 00yJIeHHSI.

MetanpeameTrHbie pe3yabTaTbl o0o0yueHHs (U3MKE B OCHOBHOW IIKOJIE BKJIIOYAIOT
MEXMpEeIMETHbIE TOHSITHS W  yHUBEpPCAlIbHBIE y4eOHbIE JCHCTBHS  (pEryISITHBHBIE,
MO3HABATEIbHBIC, KOMMYHUKATHBHBIC).
MexnpeaMeTHbIe IOHATHS
YcnoBueM  (QopMHpOBaHUS ~MEXIPEIMETHBIX MOHATUM, TaKUX, KaK cuctema, (¢akrt,
3aKOHOMEPHOCTh, (DEHOMEH, aHallu3, CUHTE3 SBISICTCS OBIAJCHHE OOYYAIONIMMHKCS OCHOBaMU
YUTATEIbCKON KOMIETEHIIMH, NMPUOOPETEHHE HAaBBIKOB pabOThl ¢ WH(pOpMalued, ydyacTHe B
MIPOEKTHOHM JEATENILHOCTH. B OCHOBHOW TIKOJNiEe MpOJoihKaeTcs pabora 1mo (HOPMHUPOBAHHUIO U
Pa3BUTUIO OCHO8 uYumamenvckou Komnemenyuu. OOydarolmuecs OBIAACIOT YTEHHEM Kak
CPEIICTBOM OCYIIECTBICHHUS CBOWX JaJbHEUIINX IUIAHOB: TPOJOJDKEHUS 0Opa3oBaHUS U
caM000pa3oBaHus, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO aKTyaJbHOTO U MEPCHEKTUBHOIO Kpyra
YTEHHUS, B TOM YHUCJIE IOCYTOBOrO, MOATOTOBKH K TPYIOBOW M COLHMAIBHON AEATEIBHOCTH. Y
BBIMTYCKHUKOB OyneT chopMHUpOBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHHM KaK CPEICTBE
MO3HAHUS MUpPa U ce0s B 9TOM MUPE, TApMOHHU3AIIUU OTHOIICHUH YeI0BEeKa M 00IIeCTBA, CO3TaHUN
o0Opaza «moTpeOHOTO OYTyIIEroy.
[lpn n3ydyeHnu (u3MKU 00ydaIOUIHECs YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HABLIKU pabOmbl ¢
ungopmayuer u mononHAT ux. OHU cMOryT paboTaTh C TEKCTaMH, MpeoOpa3oBBIBATH U
WHTEPIPETHPOBATH COACPKANIYIOCS B HUX WH(OPMAIIHIO, B TOM YHCIIE:

— CHCTEeMaTH3HpPOBaTh, COMOCTABISITh, AHAIU3UPOBATH, 0000IIATh W HMHTEPIPETUPOBATH

uHGOPMAIIUIO, COJIEPIKALIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;
—  BBIJCIATH TJIABHYIO U U30BITOYHYIO HH(POPMAIIUIO, BHIITOIHATE CMBICJIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DAKTOB, MBICIIEH;



NpEeCTaBIATh MHPOPMALIMIO B CKATOH CI0BeCHOH (hopMme (B BUIE IJIaHA WIIN TE3HCOB) U B
HarJIgJHO-CUMBOJINYECKOM (popme (B BUae TabmuL, rpagMuecKuX CXeM U Auarpamm, KapT
HNOHATUN — KOHILIENTYaJIbHBIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);

3aI0JIHATH U JONOJIHSATH TaOJIMIIbI, CXEMBI, IUAarpaMMBbl, TEKCTHI.

B xone uzydenust Gpusuku oOyvarommecs npuobpemym Onvim NPOEKMHOU OessmelbHOCMU KaK
ocoboii (opmbl y4eOHOIl paboOThl, CMOCOOCTBYIOIIEH BOCHUTAHHUIO CAMOCTOSTEIHHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBAaUUMU M 3(PPEKTHBHOCTH y4eOHOMH
NeSITETbHOCTH; B XOJI€ pealM3allid UCXOAHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBIAJACIOT
YMEHHUEM BEIOMPATH aJIeKBaTHBIC CTOSIIEH 3a/1aue CPe/ICTBA, TPUHUMATD PEIICHHUS, B TOM YHCIIE U
B CHUTyalUusiX HeompeaeneHHOCcTH. OHM TOJy4aT BO3MOXKHOCTh pa3BUTh CIOCOOHOCTh K
pa3paboTKke HECKONBKHX BAPHAHTOB PEIICHHWH, K TIOMCKY HECTAHAAPTHBIX PEIICHHUH, MMOUCKY H
OCYILECTBICHUIO HanboIee MPUEMIIEMOT0 PEILICHHS.

PeryasituBubie YY /|

1.

YMeHue caMOCTOSTENTFHO OMPEACIATh eI 00y4eHUs], CTaBUTh U (POPMYTHUPOBATH HOBBIE
3a/1a4M B yueOe W IMO3HABATEIHLHON e TSIIbHOCTH, PA3BUBATh MOTUBBI M HHTEPECHI CBOCH
MO3HABATENBHON eaTeIbHOCTH. OO yUaIOUiiCs CMOXKET:

aHAIM3UPOBATH CYIIECTBYIOIINE U IUIAHUPOBATH OyayIue 00pa3oBaTeIbHbIE PE3YIbTATHL;

uACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI M OMPEIENATh IIaBHYIO MPooIeMy;

BBIJIBUTATh BEPCHUU PEIICHUS MPOOIEMBbI, (OPMYIUPOBATH THUIIOTE3bI, MPEIBOCXHUIIATH

KOHEYHBII pe3yNbTarT;

CTaBUTh 1eJIb JACSITENIbHOCTH Ha OCHOBE OIpe/eNeHHOW MpoOIeMbl U CYIIECTBYIOIIUX

BO3MOXKHOCTEII;

dbopMmynupoBath ydeOHBIE 3aJaud Kak [Iard JOCTHIKCHHS TIOCTABICHHOW IENH

NeSTEIIBHOCTH;

00OCHOBBIBATH IIEJICBBIC OPUCHTUPHI U IPHOPHUTETHI CCHUTKAMU Ha IICHHOCTH, YKa3bIBasi U

000CHOBBIBas JIOTHUECKYIO TIOCTIE0BATEIbHOCTD IIATOB.

YMeHue CaMOCTOSTENFHO IUIAHHPOBATh ITYTH JOCTYIKCHHS IIeJie, B TOM YHCIC

anbTepHATHBHBIC, OCO3HAHHO BBHIOMpPATh HaubOosiee >PQPEKTUBHBIE CIHOCOOBI pEIICHUS

y4eOHBIX ¥ MTO3HABATENbHBIX 3a1a4. OOyJaromuics CMOXET:

OTIpeICIIATH HEOOXOIUMEIC IecTBHE(S1) B COOTBETCTBUU C YI€OHOW U IMO3HABATEIIHHON

3a/1a4yeil U COCTABIISATH AITOPUTM HX BBINOTHEHHUS,

— 00O0CHOBBIBATh M OCYIIECTBIISATh BBIOOp HamOosee 3p(HEKTUBHBIX CIIOCOOOB peIIeHUs
yueOHBIX U MMO3HABATEIBHBIX 33/1a4;

— ONpeAensTh/HAaXOAUTh, B TOM YHWCJE W3 MPEATOKEHHBIX BAPUAHTOB, YCIOBHS IS
BBITIOJIHEHUSI YIEOHOU U MTO3HABATEIHHON 3aa4H;

— BBICTpaWBaTh XKM3HEHHBIC IJIaHBI HAa KpAaTKOCpOUHOE Oynyiiee (3asiBISIThH IIeNICBEHIC
OpPUEHTHPHI, CTAaBUTh aJ€KBaTHbIE UM 3aJa4dl W MpeJJiaraTh ICHCTBUS, yKas3bIBas U
000CHOBBIBas JTOTUYECKYIO TIOCTIEA0BATEIHHOCT IIAT0B);

— BBIOMpaTh W3  TNPEAIOKEHHBIX  BApPUAHTOB M CAMOCTOSITENIbHO  UCKAaTh
CpeACTBa/PECYPCHI JJIsl PEIICHUS 33291/ TOCTHKCHUS T1EITH;

— COCTaBIISITh TUIAH PpEMICHUS TPOOJeMbl (BBITOJIHCHHUS TMPOEKTa, TPOBEICHUS
UCCJIETOBaHUS);

— OIpeAessTh NOTEHIMAIbHbIE 3aTPyIHEHUS IPU PellIeHUU Y4eOHOM U M03HAaBATEIbHOM
3a/1a4¥l ¥ HAaXOJUTh CPEACTBA JIJIS MX YCTPAHCHUS,

— OMNHCHIBaTh CBOWM OMNBIT, OQOpPMIISSL €ro Ui Mepeladd APYTUM JIOASIM B BUIE
TEXHOJIOTHH PEIIECHUs MPAKTUUECKUX 3a/1a4 ONpeJIeIICHHOTO Kacca;

— TUIAHUPOBAaThb M KOPPEKTHUPOBATH CBOK HHIWBUIYaJbHYIO 00pa30BaTEIbHYIO
TPACKTOPHIO.

YMeHUEe COOTHOCHTH CBOM JICHCTBHS C TUIAHHPYEMBIMH PE3yJbTaTaMH, OCYIICCTBISTH

KOHTPOJIb CBOEH JAESITENbHOCTH B IMPOLECCe AOCTHIKEHHUS pe3yabTaTa, OMpeNeisTh



CrocoObl ICMCTBUI B paMKaxX MPEANIOKEHHBIX YCIOBUN U TpeOOBaHMIA, KOPPEKTUPOBATH
CBOH JICVCTBUS B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyallUEH.

OO0yJaromuiics CMOXET:

4.

ONpENENATh COBMECTHO C IIE€JAaroroM M CBEPCTHUKAMHU KPUTEPUHU ILIAHUPYEMBIX
PE3yIbTAaTOB U KPUTEPHH OIICHKU CBOCH y4eOHOM NesTeIIbHOCTH;

CUCTEeMAaTH3UPOBATh (B TOM YHCIIE BHIOMPATh MPUOPUTETHBIC) KPUTEPUH ILIAHHPYEMBIX
PEe3y/IbTaTOB U OLIEHKHU CBOEU EATEIBHOCTH;

OoTOMpaTh WHCTPYMEHTHI [UIS OIICHUBAHHUS CBOCH JICATEIBHOCTH, OCYIIECTBIISATH
CaMOKOHTPOJIb CBOCH JESTEIbHOCTH B PaMKaXx MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHMUIA;
OLICHUBATh CBOKO JEATEIBbHOCTb, APTyMEHTUPYS MPUUYUHBI TOCTUKEHUS WA OTCYTCTBUS
IJIAaHUPYEMOT'O PE3YIIbTATA;

HAXOAUTh JOCTATOUHBIE CPEJICTBA JIJISl BHIOJHEHUS YUeOHBIX I€HCTBUN B H3MEHSIOLICICS
CUTYaIlU! W/WIIH MIPH OTCYTCTBUU TIAHUPYEMOTO Pe3yiIbTaTa;

paboTas 1Mo cBoeMy IUIaHy, BHOCUTh KOPPEKTHBBHI B TEKYIIYIO JESTEIbHOCTh Ha OCHOBE
aHaJIM3a M3MEHEHMM CUTyallud U1 TOJIyYeHMs 3aIUIAaHUPOBAHHBIX XapPaKTEPUCTHUK
NPOIYKTa/pe3ynbpTara;

yYCTaHABIMBATh CBA3b MEXKAY TOJYYCHHBIMH XapakTEPUCTUKaMH MPOAYKTa U
XapaKTEPUCTUKAMM IIpoliecca AEATEIbHOCTH U 110 3aBEPIICHUM IEATEIbHOCTH MPEIaraTh
M3MEHEHUE XapaKTEPUCTHK IMpolecca Uil MOJYYECHHs YIYUIICHHBIX XapaKTEPUCTHUK
IIPOJIYKTA;

CBEpSTh CBOM JIEHCTBUS C LEIbIO W, IPHU HEOOXOIMMOCTH, HCIIPaBIATH OMIMOKH
CaMOCTOSITENIBHO.

YMeHue OlLeHuBaTh NPAaBUIBHOCTb BBINOJHEHUS Y4eOHOM 3aaaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILEHUS.

OOydJarommiics CMOXKET:

ONpeIEeNATh KPUTEPUHU NPABMIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yU4eOHOM 3a1a4H;
aHaAJU3UPOBaTh U1 OOOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBINOJHEHUsI yueOHOM 3a1auu;

CBOOOHO MOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKHU U CAMOOLIEHKH, UCXOJS U3
LIeJIM 1 UMEIOIIUXCSI CPEJICTB, Pa3jinyas pe3ysbTaT U CIOCOObI IEHCTBUIA;

OLICHMBATh MPOJYKT CBOEH [EATETbHOCTH MO 3aJaHHBIM HW/WIM CAMOCTOSTEIHHO
OIIPEEIIEHHBIM KPUTEPHUSM B COOTBETCTBUU C LIEJIBIO €S TEIBHOCTH;

00OCHOBBIBAaTh JOCTMKUMOCTb II€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOHMX
BHYTPEHHHUX PECYPCOB U JIOCTYIHBIX BHELIIHUX PECYPCOB;

(uKCUpPOBATh U aHAJTM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.
Brnanenue ocHoBaMM CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHSI PELIEHUH U OCYILIECTBICHHUS
OCO3HAHHOTO BHIOOPA B y4eOHOM U MO3HABATEIHHOMN 1E€ATEIbHOCTH.

OOyuaromuiicst CMOXKET:

Ha0J110/1aTh U aHAJIU3UPOBATh COOCTBEHHYIO YU€OHYIO U M03HABATEIbHYIO ACSITENIbHOCTD U
NEeSTENBHOCTh IPYTHX 00YUYAIOIUXCS B MIPOIIECCE B3aMMOIIPOBEPKU;

COOTHOCHUTH peajibHbIe U TUIAHUPYEMBIC PE3yIbTaThl MHIUBUAYATHHONW 00pa30oBaTeNbHOM
NEATeIbHOCTH M JIeNIaTh BBIBOJIBL;

NPUHUMATH PEIICHUE B YI€OHOUM CUTYaIlH U HECTH 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITEJIbHO OIpPEACNATh MPUUYMHBI CBOETO YyCleXa WM HeycllieXxa U HaxOoAUTh
Croco0Bbl BBIX0/1a U3 CUTYallU HEYyCIIexa;

PETPOCTIEKTUBHO OIpPENEeiATh, KaKue JACHCTBHA IO PEIICHUI0 Y4eOHOW 3amauul WM
napaMeTpbl 3TUX ACHCTBUI MpHUBENN K MOJIYYSHHIO HMMEIOLIErocs MpPOAyKTa yueOHOI
NeSATENbHOCTH;

JEMOHCTPUPOBATh  MPHEMBl  PETYISAINHA  MCUXO(PU3NOIOTUIECKUX/IMOIIUOHATIBHBIX
COCTOSIHUM 11l JOCTHKeHUs d¢¢deKkra ycrnokoeHUs (yCTpaHEHHUS HMOLMOHAIBHOM



HANPSDKEHHOCTH), d(QdeKkTa BOCCTAHOBIECHHs (OCiIabNIeHus] TMPOSBICHUN yTOMIICHHS),
s¢dexTa aKTUBU3aUH (TTOBBIIICHUS TICUX0()U3NOIOTHIECKO PEAKTUBHOCTH).

Ilo3naBaresibuble YY /I

6.

Ymenue ONpeaAc/LITb IOHATHUA, CO3aBaThb 0606HI€HI/I$I, YCTaHAaBJIMBATbL AHAJIOTHH,
KJ'IaCCI/I(i)I/II_[I/IpOBaTB, CaMOCTOATCIBHO BLI6I/IpaTI> OCHOBAaHUA W  KpPUTCPUHU  IJIA
KJ'IaCCI/I(l)I/IKaHI/II/I, YCTaHAaBJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3H, CTPOUTH JIOTHYECKOC
pacCy’KACHUC, YMO3AKIIIOYCHHUC (I/IH,ZLYKTI/IBHOG, ACAYKTUBHOC, II0 aHaJ'IOFI/II/I) n aciaaTb
BBIBO/IbI.

OO0yJaromuiics CMOXKET:

7.

noAOUpaTh CIIOBA, COMOYMHEHHBIC KIIFOYEBOMY CJIOBY, OTPENEIAIONINE ero MPU3HAKU U
CBOMCTBAQ;

BBICTPANBAaTh JIOTHUECKYIO LIEMOYKY, COCTOSIIYIO M3 KJIFOUEBOI'O CJIOBA U COMOYNHEHHBIX
€My CIIOB;

BBIJICJIATH OO MPU3HAK ABYX MM HECKOJBKUX MPEIMETOB WU SBJICHUN U OOBSICHSITH
UX CXO/ICTBO;

OO0BEIMHATH MTPEMETHI U SBICHUS B TPYIIIHI 110 ONPeIeIEHHBIM PU3HaKaM, CPaBHUBATb,
KJIaccuuupoBaTh U 00001aTh (PAKTHI U SABICHHUS;

BBIJICJIATH SIBJIEHUE U3 OOLIETO psijia IPYTUX SIBICHU;

OIIPEIETATh OOCTOSITENBCTBA, KOTOPBIE MPEIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3H MEXIY
SABICHUSIMH, W3 JTHUX OOCTOSITEIBCTB BBIIEIATH OIPEACISIONNE, CIIOCOOHBIE OBITH
NPUYUHON JTaHHOTO

SIBJICHUS, BBISIBISITH TIPUYMHBI U CIICJICTBHS SIBICHHIA;

CTPOUTH PACCYKACHUE OT OOILINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCyKACHHE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBICHUH, BBLACIAS IIPH 3TOM
o0II1e NpU3HAKHY;

u3J1araTh NOJYYCHHYIO HH(POPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a/1auu;
CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAIHIO, HYKIAIOUIYIOCS B IPOBEPKE, IPeIarath 1
IPUMEHSTH CIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMALINY;

BepOaIN30BaTh SMOLIMOHATIBLHOE BIIEYATIICHUE, OKa3aHHOE HA HET'0 HCTOYHUKOM;
OOBSACHATH SIBJICHUS, TPOLECCHl, CBS3M W OTHOUICHUS, BBIIBISEMBIE B  XOJE
MO3HABATEIPBHOW W WCCJIEAOBATECIICKON JIEATEIbHOCTH (TPUBOJIUTH OOBSICHEHUE C
U3MEHEHHEM (OPMBI MTPEICTABICHUs; OOBSICHSTD, IeTAIN3UPYS WK 0000111ast; O0BACHATH
C 33J]aHHON TOYKHU 3pEHHUS);

BBISBIISITH U HA3bIBATh IPUYUHBI COOBITHSI, SIBJICHHUS, B TOM bUHCJIe BO3MOXHBIE / HanboJee
BEPOSTHBIC NMPUYMHBI, BOZMOXKHBIC MOCJIEJCTBUS 3aJaHHOW HMPUYUHBI, CAMOCTOSITEIBHO
OCYILECTBIISISI IPUUUHHO-CIICCTBEHHBIN aHAJIH3;

JieNlaTh BBIBOJI HA OCHOBE KPUTHMYECKOI'O aHAIM3a pa3HbIX TOYEK 3PEHHUs, MOATBEPKIATh
BBIBOJI COOCTBEHHOH apTyMEHTAIMel MIIH CAMOCTOSITENIFHO TIOJTYYeHHBIMHU JTaHHBIMHU.
YMeHue co3/1aBath, IPUMEHATH U IPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICIIN U CXEMBI
JUISL peIIeHNs] Y4eOHbIX M IIO3HABATEIbHBIX 3a7a4.

OOyJaromumiics CMOXET:

0003HauaTh CHMBOJIOM U 3HAKOM IIPEIMET U/UITH SIBJICHUE;

OIIPEICTATh JIOTHUECKUE CBSI3M MEXKAY MNpEeAMETaMU W/WIN SBICHUSAMH, 0003HAadaTh
JTaHHBIE JIOTHUECKUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

cO03/1aBaTh aOCTPAKTHBIN MM pealibHbI 00pa3 mpeaMeTa u/uiu sBICHUS;

CTPOUTH MOJIETIB/CXEMY Ha OCHOBE YCJIOBHH 3aJjaui H/WIIK crioco0a ee pereHHUs;
co3JaBaTh BepOanbHBIC, BEMIECTBEHHbIE W HMH(OPMALMOHHBIE MOJEIN C BBIACICHHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa JJIsl ONpPEEeNICHUs] Crioco0a pelIeHus 3aJauu B
COOTBETCTBUH C CUTYaIHEH;



8.

peoOpa3OBBIBATH MOJICIH C TIEJIBIO BBISIBICHHS OOIIUX 3aKOHOB, ONPEISIISIIONINX TaHHYIO
MPEIMETHYIO 00J1aCTh;

MEePEBOAUTH CIOKHYIO TIO COCTaBY (MHOTOACIEKTHYI0) WH(OPMAIUIO U3 TPaPUIECKOTO
win (pOpMaTU30BaHHOTO (CHMBOJIBHOTO) MPEACTABIEHUS B TEKCTOBOE, U HA00OPOT;
CTPOUTH CXEMY, aJITOPUTM JACHCTBUS, UCIPABIATH WJIM BOCCTAHABIUBATH HEU3BECTHBIN
paHee alropuT™M Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 O0BEKTE, K KOTOPOMY MPUMEHSIETCS
aJITOPUTM;

CTPOUTH J10KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTIO;
aHATM3UPOBATH/peIIEeKCHPOBATh OIBIT Pa3padOTKH W peaHu3alii yIeOHOTO IMPOEKTa,
UCCIEeNOBaHUs  (TEOPETHUYECKOro, SMIIMPHUYECKOr0) Ha OCHOBE  IMPEIONKEHHOMN
NpOOJIEMHON CHTYyallMy, TIOCTaBJICHHOW IEHM W/WIM 3aJaHHBIX KPUTCPUEB OIICHKH
NpOAYyKTa/pe3ysbTaTa.

CMBICIIOBOE UTEHHE.

OO0yJaromuiics CMOXKET:

HaxoJIUThb B TeKCTe TpeOyeMmyro HH(popManuio (B COOTBETCTBUM C IIEISIMU CBOEH
JeSATENBHOCTH);

OPUEHTHPOBATHCS B COJEP)KAHUM TEKCTa, IMOHUMATh LEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBAThH TEKCT;

yCTaHABJIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBICHHIA, TIPOLIECCOB;
PE3IOMHUPOBATH TIABHYIO UICIO TEKCTA;

KPUTHUECKH OIICHUBATh COIepkKaHue U (hOpMy TeKCTa.

dopMHUpOBaHUE U PA3BUTHE DKOJIOTHYECKOTO MBINUICHUS, YMECHHE MPUMEHSTH €ro B
MO3HABATEIbHON, KOMMYHHKATUBHOM, COIMANLHOW TMpakTUKe U MpodeccrnoHaIbHOMI
OpHCHTAIHH.

OO0yJaromuiicss CMOXET:

10.

OTIpEeIeNIATh CBOE OTHOILICHHE K MPUPOIHON Cpelie;

aQHAJM3UPOBATh BIMSHUE OSKOJOTHUECKHX (DaKTOPOB HAa Cpeay OOUTaHUS HKHUBBIX
OpraHU3MOB;

MPOBOJAUTH MPUYUHHBINA U BEPOSTHOCTHBIN aHATTN3 HKOJIOTMYECKUX CUTYaIIUi;
IPOrHO3UPOBATh W3MEHEHUS CHUTYallud IpPU CMEHE JeHCTBUS OAHOro ¢akropa Ha
neicTBue npyroro (axkTopa;

pacpoCTPaHsITh IKOJIOTHYECKUE 3HAHUS U yHaCTBOBATH B MPAKTHUUECKUX JEJaX M0 3aIIUTe
OKpYKarolleil Cpeasl;

BBIPAXKAaTh CBOE€ OTHOIIECHUE K MPUPOJE YEPE3 PUCYHKHU, COUMHEHUS, MOJCIIH, MPOEKTHHIE
paboTHI.

Pa3Butre mMoTHUBAIMKM K OBJIAJICHUIO KYJIHTYpOW aKTMBHOTO MCIOJIb30BAHUs CIIOBapei U
JPYTUX TIOUCKOBBIX CUCTEM.

OOydJarommiics CMOXKET:

OIpCaAC/ITh HGOGXOIII/IMBIG KIIFOYCBBIC ITOMCKOBLIC CJIOBA U 3aITIPOCHI;

OCYHICCTBIIATDH BSaI/IMOILCfICTBHe C 3JICKTPOHHBIMHU IMOUCKOBBIMU CUCTEMAMU, CIIOBAPSAMMU,
Q)OpMHpOBaTB MHOXCCTBCHHYIO BBI60pKy u3 IIOHNCKOBBIX HCTOYHHUKOB JJIA
O6'I>CKTI/IBI/I3aI_II/II/I PE3YJIbTATOB ITOMCKA,

COOTHOCHUTD IMOJTYYCHHBIC PC3YJIbTAThI IIOUCKA CO CBOEH JACATCIIbHOCTBIO.

KommyHnukaruBHubie YY /|

11.

YMeHue opraHu30BBIBATH Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JACSITEIBHOCTH C
yUUTEIEeM M CBEPCTHHUKAMH; paboTaTh MHAMBUAYAIbHO W B TpYIIE: HaXOIUTh oOlIee
pelIeHne U pa3periaTh KOH(IUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUH U yUeTa HUHTEPECOB;
(hopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE.

OOy4Jaromuiicss CMOXET:

ONpeaC/EITE BO3BMOKHBIC POJIN B COBMECTHOM ACATCIBbHOCTH,
UrpaTtb OIpeCACICHHYIO POJIb B COBMECTHOH JACATCIBPHOCTH,



12.

NPUHUMATD MO3UIHIO COOECEeIHNKA, TOHUMAs MO3UIIUIO IPYTOT0, Pa3NiaTh B €0 PEUH:
MHEHHUE (TOYKYy 3pEeHHs), JO0Ka3aTelbCTBO (apryMeHThI), (aKThbl; TUIOTE3bl, AKCHOMBI,
TEOpUU;

OTpeNeNATh CBOM JEHCTBUS W JEHUCTBHs MapTHEpA, KOTOPbIE CIIOCOOCTBOBAIN HIIU
IPENSITCTBOBAIM MPOTYKTUBHOW KOMMYHHUKAIUY;

CTPOUTH MO3UTHBHBIC OTHOIICHHS B TIPOLIECCE yUeOHOM U MO3HABATEIBHOM eI TeIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAaHHO OTCTauBaTh CBOK TOUYKY 3PEHHUS, B AUCKYCCUU YMETb
BBIJIBUTaTh KOHTPAapryMeHThI, nepedpazupoBaTh CBOIO MbICHb (BlaJ€HHE MEXaHHU3MOM
9KBHMBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HaBaTh
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npejiarath albTepHATUBHOE pPellieHHe B KOH(DIMKTHON CUTyaIn;

BBIJICJIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUU;

JIOTOBAapUBAThCA O TMpaBWJIaX WM BONpocax Uil OOCYKAECHHS B COOTBETCTBUU C
IIOCTaBJICHHOM IIepe]] TPYIIION 3a1a4eH;

OpPraHu30BBIBaTH YyueOHOE B3aMMOJCHCTBHE B TIpymre (ONpeAesTh oOIIue LeiH,
pacnpesessTh poiy, 10roBapuBaThes APYT C IPYroM U T. 11.);

yCTpaHsATh B paMKax Juajora paspblBbl B KOMMYHHKAalud, OOYCIIOBJICHHbIE
HEMOHMMAaHUEM/HETIPUSTHEM CO CTOPOHBI cOOECEeTHUKA 3a/1a4H, (POPMBI WIIM COAEPKAHUS
JMajora.

YMeHue OCO3HAaHHO HCIIOJIb30BAaTh DPEUEBBIE CPEACTBA B COOTBETCTBUM C 3anayeil
KOMMYHUKAIlUM JJI1 BBIPAXKEHHMsS CBOMX UYBCTB, MbICIE M NOTpeOHOCTEH id
IUIAHUPOBAHMSI U PETYJSALUU CBOEH AEATEIBHOCTH; BIAJACHHE YCTHOM M IMCBbMEHHOU
PEeYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO.

OOy4aromuiics CMOXET:

13.

OTIpeNIeNATh 3a/1a4y KOMMYHHUKAIMH U B COOTBETCTBUHU C HEM OTOMpATh pedyeBble CPECTBA;
OoTOMpaTh U HCIIOJIb30BAaTh PEUEBHIE CPEJCTBA B MpPOLECCE KOMMYHUKALMU C APYTUMHU
JIO/IBMU (JIMAJIOT B Tape, B MaJIoi Ipymmne u T. 1.);

NpPECTaBIATh B YCTHOM WM NUCBMEHHOH (opMe pa3BEepHYTHIH IIaH COOCTBEHHOM
NeSTENbHOCTH;

coOMoaTh HOPMBI IMYyOJIMYHOH pEyH, perjaMeHT B MOHOJIOre W JHCKYCCHU B
COOTBETCTBUHM C KOMMYHMKAaTUBHOU 3a/1a4yei;

BBICKA3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CYXKACHHE) U 3alpaliuBaTh MHEHHE MapTHEpa B
paMKax Juasora;

NPUHUMATh PELICHNE B XOJI€ IMAJI0ra U COrIacoBbIBATh €0 ¢ COOECEAHUKOM;

CO3/1aBaTh MMUCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C UCIIOJIb30BaHUEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

UCIIOJIb30BaTh BepOaibHbIe CpeAcTBa (CpeICTBa JIOTUYECKOH CBS3M) AJIA BBLACICHUSA
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCIIOJIb30BaTh HeBepOaJIbHbIC CpencTBa WIH HarJsAHble MaTepuaisbl,
HOJrOTOBJIEHHBIE/OTOOpaHHbIE 110l PYKOBOACTBOM YUUTEIs;

JIeJ1aTh OLCHOYHBIN BBIBOJ] O JOCTHKECHUH LIEJIM KOMMYHHUKALIMU HETIOCPEACTBEHHO MOCIE
3aBepIIECHUS] KOMMYHUKATHBHOI'O KOHTAKTa K 0OOCHOBBIBATH €TO0.

@dopMupOBaHHE M pa3BUTHE  KOMIETEHTHOCTH B  OO0JIACTM  MCIOJb30BaHMS
UHPOPMAIIMOHHO-KOMMYHHUKALMOHHBIX TexHonorui (nanee — MKT).

OO0yuaromuicst CMOXKET:

[eJICHANPaBICHHO HUCKAaTh M MCIOJIB30BaTh MH(OPMAIIMOHHBIE PECypChl, HEOOXOAUMbIE
JUTSI pelIeHUs] y4eOHBIX U MPAKTUUECKHX 3a7ad ¢ momotisio cpeacts UKT;

BbIOMpaTh, CTPOUTh M MCHOJIH30BaTh aJE€KBAaTHYIO HWH(GOPMALMOHHYIO MOJENb JJIs
nepenadyl CBOMX MBICICH CpPEICTBAMU €CTECTBEHHBIX U (OpPMaibHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSIMU KOMMYHUKAIIHH;



— BBLACTATh MH()OPMALMOHHBIA aCHEKT 3a7ayd, ONEPHPOBATH IAHHBIMU, HCIOIH30BATH
MOJIENb PELICHUS 3a/1a4U;

— UCHOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHU (BKJIIOYas BHIOOp aJeKBATHBIX 3ajaye
MHCTPYMEHTAJbHBIX MNPOTrPaMMHO-AaNIapaTHBIX CPEACTB M CEPBUCOB) Ul PELICHUS
MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX y4EOHBIX 3aj7a4, B TOM YMCJI€: BBIYHMCIICHUE,
HalMcaHue NMUceM, COUMHEHUH, TOKIIa10B, pedepaToB, CO3JaHHE IPE3eHTAUN U JIp.;

— HCII0JIB30BaTh HHPOPMALIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

— co3gaBaTh MH(POPMALMOHHBIE PECYPChl Pa3HOrO THUMA W AJA Pa3HbIX ayJUTOPHH,
co0moaTh HH(POPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHPOPMALIMOHHON 6€301MacHOCTH.

IIpenmeTHble pe3yJbTaThbl 00yueHUS (U3UKE B OCHOBHOW IIIKOJE TMPEACTABICHBI B
COJIEpKaHUU Kypca 10 TeEMaM U JOJIKHBI OTPaKaTh:

— (opmupoBaHHE TPENCTABICHUA O 3aKOHOMEPHOH CBS3M M I03HABAEMOCTH SIBJICHUU
npupoAabl, 00 00BEKTUBHOCTH HAyYHOI'O 3HAHHUS; O CHCTEMOOOpa3yromiei ponu Gu3nKu
JUISL Pa3BUTHSL APYTUX €CTECTBEHHBIX HAayK, TEXHHUKM W TEXHOJOTHH; Hay4YHOTO
MHUPOBO33PEHUS KaK pe3yabTaTa U3yudeHHsI OCHOB CTPOEHUS MaTepHH U (pyHIaMEeHTaIbHBIX
3aKOHOB (DM3HKHY;

— (opmupoBaHue TEPBOHAYAIBHBIX MPEICTABICHUNA O (HU3WYECKOW CYIIHOCTH SIBJICHHM
IpUpOAbl (MEXaHUYECKHX, TETUIOBBIX, JIEKTPOMAarHUTHBIX M KBAHTOBBIX ), BUJJaX MaTepHH
(BemiecTBO M TOJIEC), NBMDKCHHHM KaK CIIOCOO€ CYIIECTBOBAHHS MAaTEPHUH;, YCBOCHHUE
OCHOBHBIX HJ€H MEXaHHKH, aTOMHO-MOJIEKYJIIDHOTO YYEHHMS O CTPOCHHM BEIECTBA,
3JIEMEHTOB 3JIEKTPOJUHAMUKY U KBAHTOBOW (PM3UKH; OBJIaJICHUE MOHSITUIHBIM aIlliapaTom
¥ CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

— TIpHOOpeTeHHe OmbiTa MNPUMEHEHHs Hay4YHbIX METOJOB IIO3HAHUS, HaOIIOACHUS
(Gu3NYeCKNX  SBJICHWH, TPOBEACHUS  OIBITOB, MPOCTBIX  AKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, MPSMBIX M KOCBEHHBIX M3MEPEHHMH C HCIOJIb30BAaHHMEM aHaJOTOBBIX U
HU(POBBIX H3MEPUTENBHBIX MPUOOPOB; MOHMMAHHUE HEU30€KHOCTH IOrPEUTHOCTEN
JT0OBIX U3MEPEHUIL;

— TIOHMMaHue (GU3MYECKUX OCHOB U MPHUHIIUIIOB ACHCTBUS (PabOThl) MAIIMH U MEXaHU3MOB,
CPEJCTB MEPEIBUKCHHUS U CBA3H, OBITOBBIX MPHOOPOB, IPOMBIIIICHHBIX TEXHOJIOTHUECKUX
MPOLIECCOB, BIUSHUS UX Ha OKPYXKAIOIIYI0 Cpely; OCO3HAHHE BO3MOXKHBIX MPUYHH
TEXHOTEHHBIX U SKOJIOTHYECKUX KaTacTpod;

— OCO3HAaHHE HEOOXOAMMOCTH TPHUMEHEHHsS JOCTHXEHUH (U3MKH M TEXHOJOTHHA s
PalMOHAIBLHOTO MPUPOIONOIB30BAHNUS;

— OBJIaJICHUE OCHOBaMHU O€30MaCHOr0 MCIOJIb30BAHMSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUUYECKUX W MArHUTHBIX TIOJEW, DSJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH,
€CTECTBEHHBIX M UICKYCCTBEHHBIX HOHU3UPYIOIINX U3ITy4eHHI BO H30€KaHUEe HX BPETHOTO
BO3/ICHCTBUS Ha OKPY’KAIOIIYIO CPEly U OPraHU3M YeJIOBEKa,

— Dpa3BUTHE YMEHUs IJIAHUPOBATH B TIOBCEIHEBHOM KH3HU CBOU JEHCTBUS C IPUMEHEHHEM
NOJYYCHHBIX 3HAHUM 3aKOHOB MEXAaHWKH, OJIIEKTPOAMHAMUKH, TEPMOJUHAMUKU U
TEIUIOBBIX SIBJICHUI C LIEbI0 COepEeKEHUS 3I0POBBS;

— (¢opMUpOBaHHE TMPEICTABICHUH O HEPalMOHAIBHOM HCIOJb30BAHUU MPUPOIHBIX
PECYPCOB U PHEPIUH, 3arPSI3HEHUN OKPY>KAIOIIEH CpeJlbl KaK CJIECTBUU HECOBEPILIEHCTBA
MAalIMH U MEXaHHU3MOB;

— 11 00y4aroIuXCsl C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSI: BJIaJIEHUE OCHOBHBIMU
JOCTYITHBIMH METOJIaMU HAay4HOT'O MO3HAHUS, MCIIOIb3yeMbIMU B (U3MKe: HaOII0/IeHUE,
ONMCaHUE, U3MEpPEHHUe, IKCIEPUMEHT; yMeHHe o0palaThiBaTh pe3yibTaThl U3MEPEHH,
0o0OHapy>KUBaTh 3aBUCUMOCTb MEXY (PU3MUECKUMU BEIMUYNHAMHU, OOBSCHATH MOTY4EHHbIE
Pe3yIbTATHI U I€71aTh BBIBOJIBI,

— 711 00Y4aroIIMXCs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3[JOPOBBS: BIaI€HUE IOCTYITHBIMU
METOJJaMU  CaAMOCTOSITEJILHOTO  IUJIAHUPOBAaHWS M TpOBEACHHsS  (U3UYECKUX



JKCIIEPUMEHTOB, OMHMCAHUA U aHajdu3a NOJYyYEeHHOW HW3MEpUTENbHON HH(pOpMaIuHy,
OTIpeIeJICHUS JIOCTOBEPHOCTH TTOIYYEHHOTO PE3yIIbTaTa;

— IS CTETBIX M CITA00BUISAIINX 00YUAIONIUXCSI: BIIaJICHUE TIPABUIIAMU 3alUCH (PU3UYECKHIX
dhopmyn penbedHO-TOUEUHON cucTEeMbI 0003HaueHui JI.bpaitns.



2. Conep:xkaHue y4eOHOro npeamera, Kypca

dusnueckoe o00pa3oBaHWE B OCHOBHOM IIKOJE JOJDKHO oOOecTeyuTh (opMUpOBaHHE Y
oOyyaroluxcsi MNpEACTaBICHUA O HAyYHOW KapTHHE MHpa — Ba)XXHOIO pecypca HayyHO-
TEXHUYECKOTO MPOrpecca, 03HaKOMJICHHE 00YUJaIoMXCs ¢ (PU3MUECKUMHU U aCTPOHOMHYECKUMHU
SIBJICHUSIMU, OCHOBHBIMH IIPUHLIUIIAMHU PaOOThl MEXaHU3MOB, BEICOKOTEXHOJIOITMYHBIX YCTPOUCTB
U TpubOpoB, pa3BUTHE KOMIETEHLUH B pEHIEHUMH WH)XEHEPHO-TEXHUYECKUX U Hay4dHO-
HCCIEeIOBATENIbCKHX 3a7ad.

OcBoenne yueOHOro mnpeamera «®PusMka» HaNpaBIeHO Ha pPa3BUTHE Y OOYYAIOIIUXCS
MIPEICTABICHUII O CTPOCHMHU, CBOMCTBAaX, 3aKOHAX CYIECTBOBAHHS U JBW)KCHUS MaTepuu, Ha
OCBOEHHUE 00y4YaroIMMUCS 00X 3aKOHOB U 3aKOHOMEPHOCTEHN MPUPOIHBIX SIBJICHUI, CO3/1aHue
ycrmoBuil  quiss (GOpMHUpOBAHHMS — WHTEJUIEKTYaJIbHBIX,  TBOPYECKHX,  TIPaKIAHCKUX,
KOMMYHHUKAIIMOHHBIX, THPOPMAMOHHBIX KoMreTeHIUH. O0yJaromuecs: OBIaIeiOT HayYHBIMU
METOJIaMU  pEUICHHS] PA3JIUYHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a7a4, YMEHUSIMU
(opMyIHpOBaTh THIIOTE3bl, KOHCTPYHPOBATh, NPOBOAUTH OKCIEPUMEHTHI, OLEHUBATH U
aHaAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl, COIIOCTABIATh UX C OOBEKTUBHBIMU PEATHUSIMU JKU3HU.
YueOnbiii npeamer «®Dusnka» CcrnocoOCTBYyeT (OPMUPOBAHMIO Yy OOYy4YaIOIIUXCS YMEHUN
0€30I1aCHO UCIIOJIB30BaTh J1IabOpaTopHOE 00OpYIOBaHMUE, MPOBOAUTH ECTECTBEHHO-HAy4YHbBIE
UCCJIEIOBAaHUSI U DKCIEPUMEHTHI, aHAJIW3UPOBATh IOJYYEHHBIE PE3YyNbTaThbl, MPEACTABIATh U
Hay4YHO apryMEHTUPOBATh [10Jy4YEHHbIE BHIBOIBI.

Nzyuenne mnpenvera «®Puszmka» B dYacTd (QOpMUpPOBaHUS Yy OOYUYAIOIIMXCA HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHMS OOIEHAYYHBIX METOJOB (HaOIOACHHE, U3MEPEHHE, IKCIIEPUMEHT,
MOJIETUPOBaHNE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHUS Hay4YHbIX 3HAHUN (U3UKH B KU3HU
OCHOBAaHO Ha MEXIPEIMETHBIX CBs3sAX C mnpeaMeramu: «Matematuka», «MHpopmaTHKay,
«XuMHs», «buonorusy, «["eorpadusi», «IKOJIOTHUA, «OCHOBBI 0€30MacHOCTH
KHU3HeJeATeIbHOCTHY, «cTopusy, «Jlutepatypa» u ap.

Du3uka v pU3NYecKue MeTOAbI H3yYEeHUs NPHPOALI

®duznka — Hayka o npupoje. usndeckue Tena u spineHus. Habmronenne u onrcanue Gpu3nyeckux
sBiieHni. Ouznueckuii skcriepuMerT. MoierpoBaHue sIBICHUNA U 00BEKTOB MIPUPOJIBL.
®Ou3MYeCcKe BEJIMYMHBI W HMX MU3MepeHue. TOYHOCTh MW MOrPENIHOCTh H3MEpPEHHI.
MexayHaponHas cuCTeEMa €AUHULL

®u3NYeCcKre 3aKOHbI U 3aKOHOMEpPHOCTH. Pu3nKa U TexHuka. Hayunsiii MeTon no3Hanus. Posib
¢u3nku B GOPMHUPOBAHUH €CTECTBEHHOHAYYHOU TPAMOTHOCTH.

Mexanuyeckue siBJIeHUs

Mexannueckoe JBIKeHHE. MartepuanbHas TOYKa Kak MOJETh (PU3UYECKOro  Tea.
OTHOCUTENBHOCTh MEXaHWYECKOro JBHKEeHMs. CucrtemMa otcuera. PU3MUECKHE BEIUYMHBI,
HEOOXOIMMBIC JJIsi ONMUCAHUS JBW)KCHHUS M B3aMMOCBS3b MEXIy HUMH (TyTh, MEepEeMEIICHHE,
CKOPOCTh, YCKOpEHHUE, BpeMs JBIKEHHUs). PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBHKeHne. PaBHOMEpHOE IBUKEHHE 110 OKPYKHOCTH. [IepBbiii 3akoH HeroToHa 1 nHepusa. Macca
tena. I[lmotHocTs BemectBa. Cwina. Eqununel cunbl. Bropoit 3akon Herlotona. TpeTuid 3akoH
Heiotona. CBoboxnoe maaenue Ten. Cuia TsDKECTH. 3aKOH BCeMHUpHOro TsrorteHus. Cuma
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecoMocTh. CBsi3b MEXY CHIION TSAKECTH U MAacCOM Tea.
HMuuamometp. PaBuoxeiicTByromas cuia. Cuna TpeHus. TpeHue CKoibkeHus. TpeHue Mokosi.
Tpenue B IpupoAe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUss WMIylbca. PeakTWBHOE IBIKeHUE. MexaHuueckas padora.
Momnocts. DHeprus. lloreHunanbHas u kuHeTH4yeckas >Heprus. llpeBpaienue onHOro BHUIA
MEXaHUYECKON 3HEPTUH B APYroil. 3aKOH COXpaHEHUs MOJHOM MEXaHUYECKON SHEPTUH.
[Ipoctbie MexaHU3MBI. YCIIOBUS PaBHOBECHUSI TBEPJOrO TeEja, MMEIOIIETO 3aKPEIUICHHYIO OCh
nBIKeHUs. MoMeHT cuibl. [Jenmp msaxcecmu mena. Peruar. PaBHoBecue cui Ha poryare. Peryaru
B TeXHUKe, ObITy M mpupojae. IlogBuxHble W HemoaBHXKHBIE OJIOKWM. PaBeHCTBO paboT mpu



WCIIONIb30BaHUU TPOCTHIX MEXaHW3MOB («3070TO€ TpaBHIO MeXaHuku»). KoadduimeHt
MOJIE3HOTO JEUCTBUA MEXaHHU3Ma.

JlaBJ'IGHI/IC TBEPABIX TCII. E]II/IHI/IIII)I HU3MCPCHHUA TaBJICHHA. Croco0bl M3MEHEHHUS JaBJICHUS.
JaBnenue xuakocted u ra3oB 3akoH llackans. laBneHue XKUAKOCTH HA JTHO U CTEHKU COCYJA.
Coobmaromuecs: cocynsl. Bec Bozmyxa. AtmocdepHoe nasinenue. M3mepenue armocdepnoro
nasienus. Onbit Toppuueru. bapomerp-anepoun. ATmocdepHoe naBiIeHHE HA Pa3IMUHBIX
BbicOTax. [‘mapaBnuueckne MexaHu3Mbl (TIpecc, Hacoc). JlaBlieHHWe J>KUIKOCTH W Ta3a Ha
MOTPY>KEHHOE B HUX Tesno. Apxumenosa cuia. [lnaBanue ten u cynos BoznyxonnaBanue.
Mexanndeckue konebanus. [lepuon, yactora, ammnutyaa konebanuii. Pesonanc. Mexanundeckue
BOJIHBI B OJJHOPOJHBIX cpenax. /[nuHa BoyHBI. 3BYK Kak MeXaHUYecKas BOJHA. ['pOMKOCTh U
BBICOTA TOHA 3BYKa.

TenioBbie sIBJICHUS

CrtpoeHnue BemecTBa. ATOMBI U MOJIEKYJBL. TemnoBoe ABMKEHUE aTOMOB U MosieKkys. Juddysus
B rasax, *HJIKOCTSAX U TBEPIBIX TelaX. bpoyHosckoe dsudicenue. BzanmoneicTeue (MpUTsHKEHNE
nu OTTaJ'IKI/IBaHI/IG) MOJICKYIIL. ArperaTHme COCTOAHUSA BECUICCTBA. Paznnune B CTPOCHUHU TBEPABIX
TeJ, ’KUJIKOCTEH U ra3os.

TemmoBoe paBHOBecwe. Temmeparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBWKEHUs yacTull. BHyTpeHHss sHeprus. PaGora u Temonepenaya Kak crocoObl M3MEHEHUS
BHYTpeHHEH HdHepruu Tena. TeruonpoBogHocTh. KouBekmus. Wznyudenue. Ilpumepst
TCIUIONCpCAaYn B NPHUPOAC U TCXHUKC. KonuuecTBO TEILIOTEHL Y,Z[GHLHBJI TCIIJIIOEMKOCTD.
VYiaenbHas TemjgoTa CropaHusi TOIUIMBA. 3aKOH COXpaHEHHs] M MpPEeBpalleHUs HHEPruu B
MCXaHUYCCKUX W TCIUIOBBLIX ITPOLCCCAX. IInaBnenune u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII.
VYaenvHas Ttermsora IuiaBieHus. Mcnapenue u kongeHcauus. [lorjoiieHue sHeEpruu mpu
HUCTIApCHUM KUAKOCTH U BBIACJICHUC €€ IIpW KOHACHCALWH I1apa. Kunenue. 3aBHCHMOCTH
TEMIEPAaTypbl KUIIEHUS OT JaBlieHUsS. YJellbHas TEIIoTa MapooOpa30BaHMUS U KOHACHCAIIMU.
Brnaxxnocts Bo3ayxa. Pabora rasza mpu pacmupenun. IIpeoOpazoBaHus SHEPrHUH B TEIIOBBIX
MalMHax (mapoBasi TypOUHa, IBUraTellb BHYTPEHHETO CropaHus, peakTUBHbIN npuratesns). K11/
TEIUIOBOM MAILLIMHBL. JKOI02UYEeCKUe NPOOAEMbl UCNONb308AHUS MENTOBbIX MAUUUH.

JIeKTPOMATHUTHBIE SIBJICHHUS

OnekTtpusanus pusnyeckux Ten. BzanmoaercTBre 3apshDKeHHBIX Tel. [[Ba pojga dJIeKTpUYeCcKUX
3apsAnoB. JleMMOCTb AJIEKTPUYECKOro 3apsja. DJIEMEHTapHbIM AJIEKTpUYEeCKU 3apsil. 3aKoH
COXpPAHEHHUs 3JIEKTPUYECKOro 3apsna. I[IpoBOAHMKH, TOJYOPOBOJHUKH U HU30JATOPbI
ANEKTPUYECTBA. DIEKTPOCKOTIL. DIEKTPUIECKOE MOJIe KaK 0COOBIN BUI MaTepun. Hanpsicennocmo
anekmpuyecko2o noas. JIeWcTBUE AIEKTPUUYECKOTO TIOJNS Ha DJICKTPUUYECKUE  3apsiibl.
Konoencamop. Dnepeus anexkmpuueckozo nojisi KOHoeHcamopa.

DJIEKTPUYECKUN TOK. VICTOUHMKH 3JIEKTPUUYECKOTO TOKA. DJIEKTPUUYECKas IIeTb U €€ COCTaBHbIC
yactu. HampaBnenue u nelCTBUS dJEKTpUUYECKOro Toka. Hocurtenu sneKkTpuyecKkux 3apsigoB B
MmeTtauiax. Cuiia Toka. DJEKTPUUYECKOE HANpsiKEHUE. ODJIEKTPUYECKOE COMPOTHUBIICHUE
MPOBOIHUKOB. EJIMHUIIBI COMPOTUBIICHUSI.

3aBUCUMOCTh CHJIBI TOKa OT HampsokeHus. 3akoH Owma i ydacTKa ILenu. Y JIeNbHOe
conpotuBienue. Peocrtarel. IlocrmenoBarenbHoe coenrMHEHWE NPOBOAHUKOB. llapamnensHoe
COEIMHEHUE MPOBOIHUKOB.

PabGora onexTpuueckoro TOJsA IO TEPEMEIICHHUIO DJJIEKTPUUECKUX 3apsnoB. MOIIHOCTh
3JIEKTPUYECKOr0 TOKa. HarpeBanwe mNpOBOJHUKOB 3JIEKTPUUECKHMM TOKOM. 3akoH J[xoyns -
Jlenna. DnexkTpudYeCKUe HarpeBaTeIbHbIC U OCBETUTEIbHBIE MPUOOPHI. KopoTkoe 3ambikaHueE.
MarnutHoe mnone. MHAykuus MarHUTHOro mnoiigs. MarHutHoe mnone Toka. OmblT Dpcrena.
MarauTHO€ noJie MOCTOSHHBIX MarHUTOB. MarHUuTHOE 1oJie 3eMJIu. DJIEKTPOMarauT. MarHuTHoe
Mojie KaTylKu ¢ TOKOM. llpumeHeHue 531eKTpoMarHuToB. JleliCTBME MarHMTHOTO MOJS Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIYIOCS 3apspkeHHYI0 udactuny. Cuna Amnepa u cuna Jlopenya.
DneKkTpoaBUraTeb. SIBaeHue snekTpoMarauTHOM nHaykuus. OnbiTel Gapanes.



DnekTpoMarHuTHele Konebanus. Konrebamenvnvii konmyp. Onexkmpoeenepamop. Ilepemennviii
moxk. Tpancgpopmamop. Tlepenada 3JIeKTPUIESCKON SHEPTUN HA PACCTOSTHUE. DICKTPOMATrHUTHBIC
BOJIHBI U UX

cBoiicTBa. [Ipunyunvl paouocesasu u menesudenus. Bauanue snexmpomacHumHbIX uzny4enui Ha
JHCUBbIE OPSAHUIMDL.

Cset — anektpomarauTHasi BoiHa. CKopocTh cBeta. McTouHuky cBeTa. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHEeHHE CBeTa. 3aKOH OTpakeHus cBeTa. [lnockoe 3epkano. 3aKoH NMpeaoMIIEHUs CBETA.
JInn3el. @OKYCHOE pacCTOSIHUE U ONTHYECKasl cuiia JIMH3bL. M300paxeHue npeamera B 3epkaiie u
auH3e. Onmuueckue npubopwi. ['ma3 kak onTudeckas cucrema. Jlucmepcust cBerta.
Humepghepenyus u ougppaxyus ceema.

KBanToBbI€ ABJICHUSA

Crpoenue atomoB. Ilnanerapnas wmognenb aroma. KBaHTOBBIM xapakTep TOIVIOMIEHUS U
UCITyCKaHMsI CBETa aToMaMHu. JIMHeuaThle CIIEKTPBI.

Omnsitel Pesepdopaa.

CoctaB artoMHoro sapa. IIpoToH, HEHTpPOH U D2IEKTPOH. 3aKOH OHHIUTEHHA O
MPOMOPLUOHAIBHOCTY MAacChl U JHEPruu. [eghekm macc u sHepaus cesA3U AMOMHBIX s0ep.
PagnoaktuBHocth. Ilepmon mnonypacmana. Anbda-uznydenue. bema-uznyuenue. I'amma-
n3nydenue. fAnepusie peakuuu. Mcrounuku sHepruu ConHUA W 3BE3l. SaepHas SHEpreTuka.
Okonoecuueckue npobremvl pabomvl amomuvlx dnekmpocmanyui. JlozumeTrpus. Bausuue
PAOUOAKMUBHBIX U3TYUEHUL HA HCUBbLE OP2AHUZMDYL.

Crtpoenue u 3Boonus BeesieHHoM

l'eouenTpuueckas U rearoLeHTpUYECKas cUCTeMbl Mupa. Pu3ndeckas MpUpoia HEOECHBIX Tell
Conneunoii cucremsl. [Ipoucxoxaenue Conneunoit cucrembl. @usnueckas npupoaa ColiHLA U
3Be31. Ctpoenue Beenennoi. DBomtonus Beenennoit. ['unoresa bosbiioro B3peia.

7 kaacce (70 4, 2 4. B He/leNT10)

BBenenue (5 4)

®usznka — Hayka o npupoxae. Pusmueckue spieHus. dusmdyeckne CBOWCTBA TeI.
HaGnronenue u onucanue ¢puszndeckux spneHuid. duzndeckue BenuyuHbl. V3amepenus gpusuye-
CKUX BEJHMYMH: JJIMHBI, BPEeMEHH, Temrmeparypbl. Pusnueckue npudopsl. MexayHapoaHas
cucreMa euHUL. TOYHOCT ¥ MOTrpeIHOCTh u3MepeHuil. GU3uKa U TEXHUKA.

IlepBoHayabHbIE CBeEeHNSI O CTPOEHNH BelecTBa (6 1)

Ctpoenune BeniectBa. ONBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOEHHUE BellecTBa. TeroBoe
JIBIDKEHUE aTOMOB U MOJIeKyl1. bpoyHoBckoe nBmwxenue. Jngdysus B razax, >KUAKOCTIX U TBEp-
IbIX Tenax. B3aummopeicTBue dacTull BewiecTBa. ArperaTtHble COCTOSIHUS BellecTBa. Moaenu
CTPOEHUS TBEPABIX T, )KUJIKOCTEH U ra30B. OObSICHEHHE CBOMCTB Ira30B, KHUJIKOCTEH U TBEPABIX
TEJI Ha OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX NPEACTABICHUH.

B3aumoneiicTBus e (22 4)

Mexannyeckoe nBuxeHue. Tpaekropus. Ilyrs. PaBHOMEpHOE W HEpaBHOMEpPHOE
nBwxenue. Ckopocts. ['paduky 3aBUCUMOCTH IIyTH U MOALYJISE CKOPOCTH OT BPEMEHH JBHKEHHUS.
WNuepuusa. WueptHocTe Ten. BzaummonencrBue Ten. Macca tena. M3MepeHune maccel Tena.
[InotHocts BemecTBa. Cuna. Cuina Tsxectd. Cuita ynpyroctd. 3akoH ['yka. Bec Tena. Casizb
MEXKIYy CHJIOM TSXKECTH U maccod Tena. Cuia TSHKECTHM Ha JAPYruX IuiaHetax. [nHamomertp.
CrnosxeHue IByX CHJI, HalpaBJIEHHBIX 10 OJHOM npsiMoil. PaBHonelcTBYOmAas AByX cui. Cuna
Tpenus. Pusndeckas npupoja HebecHbIX Ten CONHEYHOH CUCTEMBI.

JlaBjeHue TBepPABIX TeJ, KUAKOCTel 1 ra3oB (21 4)

Hasnenue. [laBnenue TBepabix Ten. JlaBiaenue raza. OObsiCHEHHE IaBIEHHS Tra3a Ha
OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX NpecTaBiacHui. [lepenaua naBieHus razaMu U )KHJKOCTS -
mu. 3akoH [lackans. CoobOmatomuecs: cocynsl. ATMochepHoe napieHue. MeToapl U3MEpeHUs



aTMocgepHoro naBieHus. bapomerp, MaHOMETp, MOPIIHEBOM KUAKOCTHBIN Hacoc. 3aKOH ApXu-
Mena. YcnoBus IuiaBaHus Ten. Bo3ayxoriaBanue.
Pa6ora u momHoCcTh. JHeprus (13 4) Mexanudeckas padota. MomHuocTts. [IpocTsie
MexaHU3Mbl. MOMEHT CHIIBL. Y CIIOBHS paBHOBECHS phlyara. «30JI0TO€ MPaBUIIO» MEXaHUKH.
Buns! paBnoBecusi. Koadpunment nonesnoro aeivicteus (KIIA). Dueprus. [lotenuuanbaas u
KHHeTHn4eckas sHeprus. [IpeBpaiieHue sHepruu.

Hrorosasi konTpoabHasi padora (1 1)

8 knace (68 4, 2 4. B HeJ1eJ110)

TemnoBble siBjeHus (23 1)

TemnoBoe nBuxenue. TeroBoe paBHOBecue. TemmepaTypa. BHyTpeHHssT sHeprus.
Pabota u Teruonepenava. TeronpoBoanocts. Konsekuus. U3nydyenune. KoauyecTBo TEMIOTHI.
VYaenbHas TEIUIOEMKOCTh. PacueT KonyecTBa TEMIOTHI MPU TeTIooOMeHe. 3aKOH COXPAaHEeHUS U
MIpEeBpaIeHUs] PHEPTHUH B MEXaHUYECKUX U TEIUIOBBIX Mpoueccax. [InaBnenue u orBepaeBaHue
KPUCTAJUTMYECKUX Tel. YJAelibHas TeruioTa ruiaBienus. Mcnapenue u konaeHcanus. Kunenue.
BrnaxxnocTs Bo3nyxa. Y aenbHas TermioTa napoodpa3oBanus. OObsICHEHHE U3MEHEHHS arperaTHO-
rO COCTOSHHS BEIIECTBA Ha OCHOBE MOJICKYJISIPHO-KMHETHUYECKUX  MPEICTABICHHM.
[IpeoOpa3oBanue 3HEPrUM B TEIJIOBBIX MalIMHAX. [|BUTaTens BHyTpeHHETO cropanus. [lapoBas
Typouna. KIIJI TeruioBoro mpuraresns. DKOJIOTHYECKHE MPOOJIEMbI MCIOJb30BaHUS TETUIOBBIX
MaIIH.

DyieKkTpUYecKue siBjeHus (29 1)

DnexTpusanus Tea. JIBa poaa 3JIeKTPUIECKUX 3apsaoB. BzanMoaencTBre 3apsHKeHHBIX
ten. [IpOBOIHUKY, TUANEKTPUKU U MOIYITPOBOJIHUKHU. DIEKTPUUECKOE MOJIe. 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsaa. JenuMocTh 3eKTpudeckoro 3apsiga. InekTpoH. CTpoeHue aroma.
OnexTpuueckuil Tok. [IeficTBHE 3JIEKTPUUECKOro Mo Ha 3JeKTpuueckue 3apsabl. McTouHuku
TOKa. OJjekTtpuyeckas nenb. Cuna ToOKa. DIJEKTPUUECKOE HANpsiKEHUE. OIEKTPUUECKOe
conpotuBieHue. 3akoH Oma i yuactka nend. [lociaenoBarenbHOE U MapaJieIbHOE COCTMHEHNE
MPOBOAHUKOB. PaboTa ¥ MOIMHOCTH AJEKTpUYECKOTO ToKa. 3akoH Jlxoyms—JlenHmna.
Kongencarop. [IpaBuna 6e3omacHoCTH pH padboTe C 3IEKTPOIPUOOpaMHU.

DJIeKTPOMATHUTHBIE siBJIeHUA (6 1)

OneiT Opcrena. MarautHoe noje. MarHuTHoe moje mpsiMoro Toka. MarHuTHoe mojie
KaTymiku ¢ TokoM. [TocTostHHBIE MarHUTHL. MarHUTHOE 110JI€ TOCTOSTHHBIX MarHuTOB. MarHuTHOE
nosie 3emuid. B3aumoselictBre MarHuToB. JleficTBUE MarHUTHOTO TOJIsi HA TPOBOJHUK C TOKOM.
DJIEKTPUUYECKUI JBUTATEb.

CsetoBble siBJIeHHs (9 4)

Uctounuku cera. I[IpsiMonuHeiiHOEe pacnpocTpaHeHHe cBeTa. Buaumoe aBuxeHUE
cetwi1. OTpakeHUe CBETa. 3aKOH oTpaxkeHus cBeta. [mockoe 3epkao. [Iperomienue ceera. 3a-
KOH IpesiomsieHus: cBeTa. JInH3bl. POoKycHOEe paccTosiHue JUH3bl. OnTHuYeckasl Cuiia JIMH3BI.
N300paxenus, 1aBaeMble TUH301. [ 1a3 kak ontudeckas cucremMa. OnTruyeckue mpruoOopsI.

HTrorosas konTpobHas padora (1 1)

9 kaace (68 4, 2 4. B HeAeTI0)

3aKkoHBbI B3aMMO/AeCTBHS U ABUKeHHS TeJl (23 4)

MarepuanbHasa Touka. Cucrtema orcuera. [lepememnienne. CKOpoCTh MPAMOJIUHEHHOTO
paBHOMEpHOTO JABWXeHUs. [IpsiMoMHEWHOE pPaBHOYCKOPEHHOE JBUKEHUE: MIHOBEHHAS
CKOPOCTb, YCKOpEHHe, mepemerienne. ['paduku 3aBHCUMOCTH KHHEMATHYECKHX BEIMYUH OT
BPEMEHH MTPU PABHOMEPHOM M PAaBHOYCKOPEHHOM JBIKEHUU. OTHOCUTEIIBHOCTh MEXaHUYECKOTO
nBkeHus. ['eolieHTpUyeckass U reMoOLEHTpUYecKas cucteMbl Mupa. MHepuuanbHas cucrema



otcueta. 3akoHbl HetoToHa. CBoOOAHOE MageHue. HeBecoMocTh. 3aKOH BCEMUPHOTO TSTOTEHHUS.
[UckycctBennbie cryTHUKM 3emutn.] Wmmynbc. 3akOH COXpaHEHHMs] UMITYJbca. PeakTuBHOE
JIBIJKEHHE.

Mexanun4yeckue Koae0aHusi M BOJHbI. 3BYK (12 )

KonebarensHoe nemwkenue. Konebanus rpysa Ha npyxkune. CBoOOmHBIE KOJeOaHUS.
KonebarenpHas cuctema. MasTHUK. AMIUTUTY/Ia, IEPUOJ, YaCcTOTa Kosebanuid. [["apmonnueckue
koseOanus|. [IpeBpamienne SHeprun MpH KoJeOaTEIEHOM JIBUKCHUH. 3aTyXafolue KOJIeOaHusl.
Bremyxnennsle konebanusi. Pe3onanc. PacmpocTpaneHue KoiieOaHWii B YIPYruxX cpenax.
[lonepeunbie U nponosibHbIE BONHBL. J[iMHA BOJIHBL. CBsA3b J[IMHBI BOJHBI CO CKOPOCTBIO €€
pacipocTpaHeHUs U MEePHOJOoM (4acTOTOM). 3ByKOBEIe BOJMHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp
U TPOMKOCTB 3BYKa. JX0. 3ByKOBOH pe3oHaHc. [MIHTepdepenus 3ByKa].

yieKTpoMarHutHoe moJie (16 4)

OnHoOpoAHOE M HEOJAHOPOJHOE MarHuTHoOe mnose. HampaBneHue Toka M HampaBiIeHHUE
JUHUN ero MarHuTHOTO moJjs. [IpaBuno 6ypaBunka. OOHapyKeHHe MarHUTHOTO ToJis. [IpaBuiio
neBol pyku. WHAyKnMs MarHuTHOro nmnosid. MarHuTtHbli 1oTtok. Ombitel  ®apanes.
DnekTpoMarHuTHas UHAyKuus. Hanpasnenue unykunoHHoro toka. [IpaBumno Jlenna. SIBnenue
camounaykiuu. Ilepemennsiit Tok. ['enepaTop nepemenHoro Toka. [IpeoOpazoBanus 3Hepruu B
anekTporeneparopax. Tpancopmartop. I[lepemaya sneKTprUECKON SHEPrUUM Ha PACCTOSHUE.
DJIEKTPOMAarHuTHOE  ToJIe.  DJIEKTPOMAarHuTHble  BOJIHBL.  CKOPOCTh  pacmnpoCTpaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. BIMsHUE 3JIEKTPOMArHUTHBIX HM3JTYyUYEHUM HA >KUBBIE OpPraHU3MBI.
Konebarensuslit KoHTYp. [lonyyeHne s1eKTpoOMarHUTHEIX KosneOaHui. [IpuHIMIBI paiuocBsI3u U
teneBunenus. [Murepdepennus cBeta.] DiekTpoMarHuTHas Tpupona cera. [IpemomieHue
cgeta. [lokazarens npenomnenus. Jucnepcus ceeta. L[eta ten. [CrekTporpad u CIIEeKTPOCKOTT. |
Tunbl onTuyeckux crnekTpoB. [CrekTpaibHbli aHanu3.| [lorjomeHue M HCIyCKaHWE CBETa
aromami. [IporncxoxaeHne JTMHENYaThIX CIIEKTPOB.

Crpoenue atoma u aToMHOro siapa (11 4)

PannoakTUBHOCTh Kak CBUAETEIBCTBO CIOKHOTO CTpOEHHUS aToMOB. Anb(da-, 6eTa- u
ramma-uzinydenus. OnbeiTel Pezepdopna. SnepHas Mmoaens atoma. PagnoakTHBHBIE TPEBpaIICHHS
aTOMHBIX snep. CoxpaHEHue 3apsA0oBOIO M MAacCOBOIO 4YHUCEN HpPH SACPHBIX pPEaKLUsX.
DKCIEpUMEHTAJIbHBIE METO/bl HCCleoBaHusl 4yacTull. [IpoTOHHO-HEHWTpOHHAsE MOJEINb sApa.
Ou3NYEeCKUil CMBICT 3apsAI0BOr0 U MaccoBoro ynceln. M3otomsl. [IpaBuna cmemenus s anbda-
u Oera-pacnaja Mpu sIIEPHBIX peakuusx. DHEPrus CBA3U YacTHIl B saape. Jlenenue saep ypaHa.
Hennas peakmus. SnepHas SHEpPreTHKa. ODKOJOTHYECKHE MPOOJIEeMbl paboOThl aTOMHBIX
anekTpoctaHiui. Jlosumerpus. Ilepuon mnonypacnaga. 3akoH pPaguOaKTHBHOIO pacmaja.
BrnusHue paanMoakTUBHBIX U3JYUYEHUM HA JKHUBBIE OpraHuU3Mbl. TepMosiiepHas peakiusl.
Ucrounnku sHeprun CoJiHLIA U 3BE3/I.

Ctpoenue u 3Bosonus Beesennoii (5 1)

CocraB, ctpoenue u npoucxoxaeHue ConHeuno cucteMsl. [lnaneTsr u Masnbie Tena
Conneunoii cucteMbl. CTpoeHue,
n3nydyenue u sBosmonust ConHua u 38e311. CTpoeHue u 3Bosonus BeenenHoi.

HUroroBasi kKoHTposibHAsA padora (1 1)



3. TemaTnueckoe NJaHHpoOBaHHE

7 xiacc (68 4, 2 4 B HeZIEIIO)

Ne /i HasBanue pasznena KonunuecTBo yacoB

Beenenue 5 yacoB

2. | llepBoHauanbHBIE CBEIEHUS O CTPOSHHUH BEIIECTBA 6 yacoB

3. | B3aumopeticTBus Ten 22 yaca

4. | [JaBiieHue TBEPIBIX TEJ, )KUIKOCTEN U ra30B 21 gac

5. | PabGora u MOITHOCTE. SHEPTHS 13 gyacos

6. | Utorosas koHTpoOJIbHAs paboTa 1 yac
Hroro 68 gacoB

8 kiacc (68 4, 2 u. B HeneNno)

Ne i/ Hassanue paznena KoanuecTBO yacoB
TennoBwie ssBICHUS 23 yaca
2. | DnexkTpuueckue sBICHUS 29 yacos
3. | DnexTpoMarHUTHbIE SIBICHUSA 6 yacoB
4. | CBeTOBBIE ABICHUS 9 gyacos
5. | UToroBas xoHTponbHas paboTa 1 gac
Hroro 68 yacos

9 kiacc (68 4, 2 4 B HezENMIO)

KommuecTBo yacoB

No /i Hazpanue paznena
3aKOHBI B3aUMOJIENCTBHUS U IBIDKECHUS 23 yaca
9 | Mexanuueckue xoneOaHus U BOJHBI 12 yacoB
3. | DJNEKTPOMArHUTHOE I0JIE 16 yacoB
4. | CTpoeHune aTomMa ¥ aTOMHOTIO sapa 11 vacos
5. | Ctpoenue u sBosonus Beenennoii 5 4acoB
6. | Hrorosas koHTpONbHAs paboTa 1 yac
Htoro 68 yacos




5. KasenaapHo-TeMaTH4ecKkoe NJIaHUPOBAHHE

7 xiacc (68 4, 2 4 B HeZIEITIO)

KonuuectBo
Ne /o Hasanwue paznena qACOB
Beenenne (5 yacos)
Uro u3yuaet Qpusnka. 1 gac
Hekoropsie pusnyeckre TepMUHEI. 1 yac
HaOironeHns ¥ ONBITEL 1 gac
dwusnveckue BeIMINHbBL. M3MepeHne (GU3nIecKux BEINIHH. 1 wac
4. | Jlabopamopnas paboma Nel «Onpedenenue yenvt OeseHust
uUMepumeIbHo20 npubopay.
5. ®du3rka U TEXHUKA. 1 gac
IlepBoHauajibHbIE CBeIeHHS 0 CTPOEHHUH BelecTBa (6 4acoB)
6. | CTpoeHue BemlecTna. 1 gac
Mounexkynel. Jlabopamophas paboma No2 « Uzmeperue pazmepos manvix 1 gac
. mey.
8. | bpoyHoBcKOe ABUKEHHE. 1 yac
9 Huddys3us B razax, KUIKOCTAX U TBEPbIX Tenax. B3aumHoe nputskenue 1 gac
' | 4 OTTaJIKUBAaHHE MOJIEKYII.
10. | ArperatHbie COCTOSHUS BEIIECTBA. 1 yac
11. | Pa3znuune B MOJIEKYJISIPHOM CTPOCHHUH TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B. 1 wac
B3aumopgeiicTBus Tea (22 yaca)
12. | Mexanudeckoe OBHKCHUE. 1 gac
13. | PaBHOMepHOE 1 HEpaBHOMEPHOE BHKEHUE. 1 yac
14. | CkOpoCTbh U €AMHUIBI CKOPOCTH. 1 4ac
15. | Pacuer myTu u BpeMeHU JBUKECHUS. 1 qac
16. | Unepuus. 1 yac
17. | B3aumoneiicTBue Te. 1 yac
18. | Macca Tena. EQHHUIIBI MacCCHI. 1 yac
W3mepenue maccol Tena Ha Becax. Jlabopamophas paboma Ne3 1 gac
19. «HM3mepenue maccol mena HA PolYANCHBIX BECAX ).
20. | [ImoTHOCTH BerecTsa. 1 gac
Pacuer maccel m 00BeMa Tena 1Mo ero MIOTHOCTH. Jlabopamopuas paboma 1 gac
21. | Ned «Hzmepenue obvema menay. Jlabopamophas paboma Ned
«Onpedenenue niomuocmu meepooco meuay.
22 | Cuna. SIBnenune tarotenusa. Cumna TSKECTH. 1 ac
23. | Cuna ynpyroctu. 3akon I'yka. 1 yac
24. | Bec tena. 1 gac
25. | Enununsl cunbl. CBs3b MEXKIY CHIION TSHKECTHU U MAcCOM Tena. 1 yac
26. | Cuna TspkecTr Ha Ipyrux miaHerax. Gusndyeckrue xapakTePUCTHKH TIIaHET. 1 wac
27. | Aunamometp. Jlabopamopnas paboma Ne6 «I padyupogarue npyrcuHvly. 1 wac
28 Crno)xeHue IByX CWJI, HAlPaBJIEHHBIX 110 OJTHOW MIPSIMOIA. 1 gac

PaBHOzelicTBYIOIIAs 1BYX CHUJI.




CrnoxxeHue IByX CHJI, HAlPaBJIECHHBIX 110 OJTHOM MPSIMOA. 1 gac
29. PaBHozelicTBYIOIIAs IBYX CHUJL.
30. | Cuna TpeHus. 1 yac

Tpenue nokost. Jlabopamopnas paboma Ne7 « Uzmepenue cuibl mpeuus ¢ 1 yac
3L NOMOUBIO OUHAMOMEMPAY
32. | TpeHue B IpUpPOIE U TEXHHKE. 1 qac
33. | Konmponvuas paboma no meme « Bzaumooeticmausi mesuy. 1 yac

JlaBJjieHne TBepAbIX TeJ, dKMIAKOCTeH 1 ra3oB (21 yac)

34. | AHanu3 KOHTPOILHOM paboThl. JlaBnenue. EnuHUIBI qaBIeHNUS. 1 ac
35. | CrtocoObl yMEHBIIICHUS W YBEITUUCHUS JaBICHUSI. 1 yac
36. | JlaBnenue raza. 1 gac
37. | llepenaya naBieHus )KUIKOCTSIMU U razamu. 3akoH [lackais. 1 yac
38. | JaBiaeHue B )KUAKOCTH U rase. 1 gac
39. | Pacuer naBneHus )KUAKOCTH HA THO U CTEHKH COCYy/a. 1 yac
40. | Coobmarorye cocybL. 1 gac
41. | Bec Bozmyxa. AtmocthepHOe JaBieHHE. 1 yac
42. | [louemy cymiecTByeT BO3AYIIHASI 000I0YKa 3eMIIH. 1 qac
43. | Usmepenue armocdepHoro aasnenus. OnsiT Toppuyesin. 1 qac
44. | Bapomerp-anepous. 1 qac
45. | ATMOc(epHOe 1aBlieHHE Ha Pa3IMYHBIX BBICOTAX. 1 yac
46. | Ma"nomeTpsl. 1 vac
47. | IlopuiHeBoO# )KUIKOCTHBIN HACOC. 1 gac
48. | 'mppaBnuueckuii mpecc. 1 vac
49. | JeiicTBue XMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. 1 qac

Apxumenosa cuna. Jlabopamopuas paboma Ne8 « Onpedenenue 1 gac
50. | sbimankusarowell Cubl, Oeticmgyouell Ha NO2PYHCeHHOe 8 HCUOKOCHb

menay.

[InaBanue ten. Jlabopamopuas paboma Ne9 « Bvischenue ycioguil 1 yac
oL NIABAHUSL MENA 8 HCUOKOCTIUY.
52. | [lnaBanue cynos. 1 yac
53. | Bozgyxonnasanue. 1 qac

Konmponvnas paboma no meme «/lanenue meepovix mei, sHcuokocmeit u 1 gac
54. 2a308%.

PabGora u MmomHoCTh. JHeprus (13 yacos)

55. | AHamu3 KOHTPOJIBHOUM paboThl. Mexanuveckas padora. EquHUIBI paOOTHI. 1 yac
56. | MomHocTh. EAUHUIIBI MOLIIHOCTH. 1 yac
57. | IIpocTeie MEXaHU3MBI. 1 wac
58. | Peruar. PaBHOBECHE CHII HA phlyare. 1 yac
59. | MOMEHT CUIIBL 1 qac

Peryaru B Texuuke, ObITY U ipupoe. Jlabopamoprnas paboma Nel() 1 gac
60. «Bviacnenue ycnosus pasnosecus poliazay.
61. | [lpumenenue 3akoHa paBHOBECHS pbIyara K OJIOKY. 1 yac




PaBeHCcTBO paboT IIpH KMCIOJIB30BAHUN POCTBHIX MEXAHU3MOB. «30JI0TO€E

1 gac

62. MIPaBUJIO0» MEXAHUKHU.
63. | LlenTp TsKECTH TEna. 1 yac
64. | Ycnosus paBHOBeCHs Tel. 1 gac
65 Koaddunment nonesnoro neidcTBust Mexanusma. Jlabopamopuas paboma 1 yac
© | Mol ] «Onpeoenenue KII/[ npu nooveme mena no Haki0HHOU NAOCKOCMILY .
66. | DHeprus. 1 yac
67. | Umoeosas konmponvras paboma. 1 gac
68 AHanu3 KOHTPOJbHOM paboThl. [loTeHIIManbHAS ¥ KHHETUYECKask YHEPTHSl. 1 vac
" | [IpeBpaiiieHre 0OTHOTO BUJIa MEXaHUYECKOW SHEPTHUH B IPYTOM.
Hroro 68 yacoB
8 kmacc (68 4, 2 .u B He1eNI0)
No 11/ HasBanue pa3gena Komriecrso
o
2 P 4acoB
TenoBble siBJeHus (23 yaca)
1. | Tennooe apmwxkenue. TemnepaTypa. 1 qac
2. | BHyTpennss sHeprus. 1 vac
3. CriocoObl U3MepeHusl BHYTPEHHEH TeMIIepaTyphl Tena. 1 vac
4. | TennonpoBOAHOCTS. 1 vac
5. Kongekuus. M3nydenue. 1 vac
KonnuecTtBo Ternorel. Eaunuibl konudecTBa TeIOTHL. Jlabopamopuas 1 gac
6. | paboma Nel «Onpedenenue Koruvecmea meniomsl npu CMEUU8aAHUU 800bl
PA3HOLU meMnepamypuly.
. VY nenpHas TEI0EMKOCTh. Jlabopamopras paboma Ne2 « Onpedenenue 1 gac
| yOenvHoul menioemkocmu meepoo2o menay.
3 PacueT konmuvecTBa TEIUIOTHI, HEOOXOAMMOTO ISl HATPEBAHUS TeJIa WITH 1 gac
' | BBIACJISIEMOTO UM IIPH OXJIAXKIEHUU.
9. DHeprus TOIUINBA. Y IeTbHAs TEIJIOTa CrOPAHUS. 1 gac
10 3aKOH COXpaHEHUs U MPEBPALICHUS SHEPIrUU B MEXaHUYECKUX U TETJIOBBIX 1 vac
' | mporieccax.
11. | ArperaTHble COCTOSIHUS BEILIECTBA. 1 qac
12. | IlnaBnenue u oTBEpAEBAHNUE KPUCTAIUIMUECKUX TEIL. 1 qac
13. | I'paduk mnaBneHus 1 OTBEpIeBaHUS KPUCTAITUTMUECKUX TEIl. 1 yac
14. | YaenpHas TEIIOTa IJIaBJICHUS. 1 qac
15. | Ucnapenue. HachllieHHBINM 1 HEHACHILIEHHBIN T1ap. 1 gac
16 [Tornmomenue sHEPrun MPU UCTIAPEHUH KUJIKOCTU U BBIJICIICHHUE €€ MPHU 1 gac
' | KOHJIEHCAIMH Hapa.
17. | Kunenue. 1 yac
BrnaxnocTs Bo3ayxa. CiocoObl ornpeieNieH sl BIaKHOCTH BO3AyXa. 1 yac
18. | Jlabopamopnas paboma Ne3 «Onpedenerue OmHOCUMENbHOU BLAHCHOCTU
8030yxXa».
19. | YaenbHas TemioTa mapoodpa3oBaHusl U KOHACHCALIUH. 1 yac
20. | Pabota rasa u mapa npu pacIIupeHHu. 1 yac




1 gac

21. | [Buratenb BHyTPEHHETO CTOPAHMUS.
22. | IlapoBas Typ6una. KIIJ] TeroBoro nBuraress. 1 yac
23. | Koumponwvnas paboma no meme «Tennogvie aeneHusny. 1 qac
JuleKTpUYecKHe siBJIeHHus (29 yacoB)
24 AHanu3 KOHTPOJIBHOHN paboThl. DIIEKTpU3aLus Tl IPU CONPUKOCHOBEHHH. 1 yac
" | BsauMoeiicTBrE 3apsSyKEHHBIX TEJ.
25. | Onexrpockon. [IpoBoAHUKYN U HEPOBOJAHUKY 3JIEKTPUUECTBA. 1 qac
26. | DnekTpuueckoe nose. JemmmMocTh 3IEKTPUIECKOTO 3apsia. DIEKTPOH. 1 gac
27. | CtpoeHue aToMOB. 1 gac
28 3aKOH COXpaHEeHHs IIEKTPUUECKOTo 3apsiia. OObsICHEHUE SIEKTPHUECKUX 1 yac
" | ABJICHMIA.
29. | DnekTpuyeckuil TOK. ICTOUHHMKHU 3JIEKTPUYECKOr0 TOKa. 1 yac
30. | DiekTpuyueckas Uelb U €€ COCTABHBIE YaCTH. 1 yac
31. | DIeKTpUYEeCKUil TOK B METaslIax. 1 gac
32. | HeiicTBus 3neKTpUYeCKOro Toka. HampasineHue 3neKTpruuecKoro Toka. 1 ac
33. | Cuma Toxa. EnuHMIIBEI CHIBI TOKA. 1 gac
Awmnepmetp. M3mepenune cuibl Toka. Jlabopamopuas paboma Ne4 1 gac
34. | «Coopka snexkmpuyeckou yenu u usmepeHue culvl moKda 8 ee pa3iuyHvlx
VUACMKAX.
35. | DiekTpuuecKoe HanpskeHue. ENMHUIBI HalpsiKeHUS. 1 qac
36. | BoapT™merp. M3MepeHue HamnpsikeHue. 1 yac
37. | 3aBUCUMOCTb CUJIbI TOKA OT HAIPSIKECHHUSL. 1 yac
DIIEKTPUUECKOE COMMPOTUBIICHUE MMPOBOAHUKOB. ENMHUIIBI COPOTUBIICHUS. 1 gac
38. | Jlabopamopnas paboma Ne5 «H3mepeHue HanpasiceHuss Ha pasiuyHblxX
VUACMKAX JJIeKMPUYECKOU Yenuy.
39. | 3akon OMa Jy1s1 yyacTKa LIETIH. 1 gac
40. | Pacuer conmpoTuBiieHHs MPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE. 1 yac
a1 [Ipumeps! Ha pacdeT CONPOTHUBIICHHS IPOBOIHUKA, CUITBI TOKA U 1 gac
' | HaIpsHKEHMUSL.
Peocrartsl. Jlabopamophas paboma Neb «Hzmeperue cuibt moxka u e2o 1 wac
42. | peeynuposanue peocmamomy. Jlabopamopuas paboma Ne7 «Hzmepenue
COnpomugienUst NPOBOOHUKA NPU NOMOWU AMIEPMemPa U 80JIbMMempay.
43. | [locnegoBaTenbHOE COCTMHEHNE TPOBOJHUKOB. 1 yac
44, | [lapannenbHOE€ COEAUHEHUE TPOBOJHUKOB. 1 yac
45, | PaboTa 271eKTpUUEeCKOro TOKa. 1 gac
46 MoIMHOCTh INEKTPUUYECKOTO TOKA. Jlabopamopuas paboma Ne§ 1 wac
' | «H3mepenue mowmocmu u pabomel MOKaA 8 INEKMPULECKOU 1aMney.
47. | Enqunuie! paboThl SIEKTPHUECKOTO TOKA MPUMEHSIEMBbI HE ITPAKTHKE. 1 vac
48. | HarpeBaHnue npoBOJIHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jlxoyins-JIenua. 1 vac
49. | KonnencaTtop. D1€KTpOEMKOCTh KOHAEHCATOPA. 1 qac
50. | OcBeTturensHbIe TPUOOPHI. DIEKTPUUECKIE HarpeBaTeIbHbIe TPUOOPHI. 1 qac
51. | Kopotkoe 3ambikanue. [Ipegoxpanurenu. 1 qac
52. | Koumponvhas paboma no meme «nekmpuieckue A61eHULY. 1 qac

DJIEeKTPOMATHUTHBIE siBJIeHNs (6 YacoB)




53. | AHanu3 KOHTPOJIBHON paboThl. MarHUTHOE TIOJIE. 1 qac
54. | MaruuTHOe moJie IpSAMOro Toka. MarHUTHbIE TUHUH. 1 qac

MarnuTHO€ MoJie KaTyIIK{ C TOKOM. DJIEKTPOMArHUTHI U KX TPUMEHEHHE. 1 gac
55. | Jlabopamopnas paboma Ne9 « Coopxra snexkmpomacHuma u ucnslmauue

€20 0elcmeusy.
56. | IlocTosHHbIe MAarHUTHL. MarHUTHOE TOJI€ TOCTOSTHHBIX MAarHUTOB. 1 yac
57. | MaruuTtHOE mone 3eMJIH. 1 wac

JleficTBME MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM. DJIEKTPUICCKUN 1 wac
58. | aBurareins. Jlabopamopnas paboma Nel() «M3yuenue anekmpuyeckoco

odgueamelisi NOCMOSIHHO20 MOKA (HA MOOEU)».

CaeToBble siBjenus (9 yacon)

59. | Ucrounuk ceta. PactipocTpanenue cBera. 1 qac
60. | Bugumoe aBM>KEHUE CBETHII. 1 gac
61. | OTpaxkeHue cBeTa. 3aKOH OTPAKEHUSI CBETA. 1 yac
62. | Ilnockoe 3epkaio. 1 gac
63. | [Ipenomnenue cBera. 3aKOH MPETOMIICHUS CBETA. 1 qac
64. | JIua3el. OnTuyeckas cuiia TUH3HL. 1 gac

N3o06paxenue, naBaeMoe TuH30. Jlabopamopuas paboma Nel | 1 gac
65. «H3yueHue ceoticme uzoopaxgcenuss 6 TUH3AX K.
66. | ['mas u 3penue. 1 yac
67. | Umocosas xoumponvHasa paboma. 1 vac
68 AHanu3 KOHTpoJIbHOM paboThl. O600IIeHNE 3HaHM 110 TeMe «CBETOBBIE | wac

SABJICHHUA).

Hroro

68 yacoB




9 xiacc (68 4, 2 4 B HeEIIO)

No m/m Hasanwue paznena KonuuectBo
4acoB
3aKkoHbI B3aUMOAeiicCTBUA U ABUKeHMs (23 yaca)
1. | MarepuanpHas Touka. CructeMa oTcyeTa. 1 gac
2. | llepememenue. OnpeneneHre KOOPAUHATHI IBHKYILETOCA TeJIa. 1 yac
3. | IlepeMemnienue npu NpssMoJIMHEHHOM PAaBHOMEPHOM JABUKCHHH. 1 yac
4, | llpamonuHeliHOE paBHOYCKOPEHHOE JABUKEHUE. Y CKOPEHHE. 1 yac
5. | CkOpoCTh NPAMOJIMHENHOTO PABHOYCKOPEHHOTO IBIKEHHMS. I'paduk 1 gac
CKOPOCTH.
6. | [lepememenne mpu NpsIMOJIMHEWNHOM PaBHOYCKOPEHHOM JBUKEHUU. 1 qac
7 | Ilepemenienue Tena npu NpsAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHHHU O€3 1 yac
HavyaJbHOU CKOPOCTH. Jlabopamoprnas paboma Nel «Hccnedosarnue
PABHOYCKOPEHHO20 O8UNCEHUSL D3 HAUAILHOU CKOPOCMUY.
8. OTHOCUTENBHOCTh ABUKECHHUS. 1 yac
9. | MHepuumaneHbie cuctemsl orcyera. [lepblii 3akoH HeroToHa. 1 qac
10. | Bropoii 3akon HeroToHa. 1 gac
11. | Tperuii 3axon HeroTOHA. 1 yac
12. | CBobogHOE TIaICHHE TE. 1 gac
13. | JBmwxkenne Tena, GpOIICHHOrO BEPTUKAILHO BBEPX. HeBecoMoCTs. 1 gac
Jlabopamopnas paboma Ne 2 «Hzmepenue yckopenusi c60600H020
NAOeHUs).
14. | 3aK0OH BCEMHUPHOTO TATOTEHUS. 1 yac
15. | Yckopenue cBOOOIHOTO TAJICHUS HA 3eMJIE U APYTUX HEOECHBIX Teax. 1 gac
16. | Cuna ynpyroctu. Cua TpeHus. 1 yac
17. | IlpsiMmonuHEHHON U KPUBOJIMHEUHOE JIBUKEHUE. 1 uac
18. | JBmxeHue Tea no OKpyKHOCTH € MTOCTOSSHHOM MO MOJIYJIKO CKOPOCTHIO. 1 yac
19. | Umnynbe Tena. 3aKkoH COXpaHEHUsl UMITYJIbCa. 1 qac
20. | PeaktuBHOE nBMKeHUE. PakeThl. 1 gac
21. | Pabota cuibl 1 yac
22 | lloTeHuManbHas ¥ KHHETHYECKAs DHEPrHs. 3aKOH COXPaHEHUs 1 gac
MEXaHUYECKOU YHEPIHUU.
23. | Konmponvnas paboma no meme «3axomnvl 63aumo0eticmeus u 06UNCEHUL 1 gac
me.
Mexanunueckue KoJe0aHusi 1 BoJHbI (12 yacoB)
24. | Ananu3 KoHTpoabHOHI paboTel. KonebaTenbuele npuxkenns. CBoOOAHBIE 1 yac
KoJIeOaHusl.
o5 | Bennuunel, Xapakrepusyromue KonebarenbHble ABMKeHU. Jlabopamopnas 1 gac
paboma No3 «uccnedosarnue 3a8UCUMOCIU NEPUOOA U YACMOMbL CBOOOOHBIX
KONeOaHUll HUMAHO20 MASAMHUKA OM €20 OJIUHBLY.
26. | FapMoHnUeckue KoneOaHus. 1 yac
27. | 3aTyxatomue konebanus. BeiHyXIeHHbIE KOJIeOaHusI. 1 gac
28. | Pe3onanc. 1 gac
29. | PacnpocTpanenue xonedanwmii B cpene. BoyHL. 1 yac




30. | Jmuna BonHbl. CKOPOCTH pacipOCTPAHEHUS BOJIH. 1 gac

31. | Uctounuk 3Byka. 3ByKOBbBIE KOJIEOAHUSI. 1 gac

32. | BeicoTa, TeMOp 1 TPOMKOCTb 3BYKa. 1 yac

33. | PacmpocTpanenue 3Byka. 3ByKOBBIE BOJHBIL. 1 gac

34. | OtpaxkeHue 3ByKa. 3ByKOBOM pE30HAHC. 1 yac

35. | Konmponvnasa paboma no meme «Mexanuueckue Koneb6anus u 0JHbLY . 1 yac

DJIeKTPOMArHuTHOE 1oJie (16 yacos)

36. | AHanu3 KOHTPONLHON paboThl. MarnuTHOE mone. Hanpapienue Toka n 1 yac
HanpapJI€HUE JUHUN €r0 MAarHUTHOTO TIOJISI.

37. | OGHapyXeHne MarHUTHOTO TIOJIS IO €10 ACHCTBUIO HA DJIEKTPHYECKHUHI TOK. 1 gac
[IpaBuiIO 1EBOY PYKH.

38. | MHaykuust MaraHuTHOro 1noJjsi. MarHuTHbBINA MOTOK. 1 yac

39. | fIBaeHHME >IEKTPOMArHUTHOM HHAYKIMU. Jlabopamopnas paboma Ne4 1 gac
«HM3yyenue a61eHUss 21eKMpPOMACHUMHOU UHOYKYULLY.

40. | HanpaBnenue nuaaykimonnoro toka. [Ipasuiio Jlenua. 1 yac

41. | SIBneHHe CaMOMHIYKIIMH. 1 yac

42 | Homyuenue u nepeaada NEPEMEHHOIO JIEKTPUIECKOTO T OKa. 1 gac
Tpancdhopmarop.

43. | DNEeKTpOMArHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. 1 yac

44. | KonebarenbHpiit KOHTYp. [lomydeHne 351eKTpOMarHuTHRIX KOJIeOaHHH. 1 gac

45, | [IpuHIMIBI paIMOCBS3U U TEJIEBUICHUS. 1 yac

46, | DNeKTpOMarHuTHas MpUpoia CBETaA. 1 wac

47. | Ilpenomnenue cBera. U3MYECKUN CMBICIT TTOKA3aTEIs MPETOMIICHHUS. 1 yac

48. | Jucnepcus ceera. Liger Tei. 1 gac

49. | Tunbl onTHaecKkux CneKkTpoB. Jlabopamopnas paboma Ne5 «Habnooenue 1 gac
CNJIOWHO20 U TUHEUYAMbIX CNEKMPO8 UCNYCKAHUSLY.

50. | [lornomenue u ucyckanue ceeta aroMmamMu. 1Iporcxoxaenue TMHEHYaThIX 1 yac
CIIEKTPOB.

51. | Konmponvuas paboma no meme « DNeKmpomMacHumHoe nojey. 1 gac

Crtpoenne atoma u aToMHOr0 siipa (11 yacos)

52. | AHanu3 KOHTPOIbHOM paboThl. PagnoaktuBHOCTh. MoOI€TM aTOMOB. 1 yac

53. | PannoakTruBHBIE MpeBpanieHNs AaTOMHBIX SJIEP. 1 gac

54. | OKCIepUMEHTaIbHBIE METOIbI MCCIIEN0BAHUS YacTull. Jlabopamopnas 1 yac
paboma Ne6 « Hzmepernue ecmecmeenHno20 paouayuoHHo2o ¢ona
003UMEMPOM.

55. | OTkpbITHE TPOTOHA U HeMpoHa. COCTaB aTOMHOTO siJipa. S aepHbIe CUIIBI. 1 yac

56. | DHeprus cBsa3u. JledexT macchl. 1 wac

57. | Henenue anep ypana. Llennas peaxuus. Jlabopamopnas paboma Ne7 1 gac
«H3yuenue denenus 10pa amoma ypana no pomozpaguu mpexosy.

58. | Anepnsiii peakrop. [IpeobpasoBanye BHyTpEHHEH SHEPTUM aTOMHBIX SJ€P B 1 gac
AJIEKTPUYECKYIO SHEPTHIO.

59. | ATOMHas SJHEpreTUKa. 1 gac

60. | buonornueckoe nericTBue paguanyy. 3aKOH paJlMOaKTUBHOTO pacraja. 1 yac

61. | Tepmosnepnas peaxkuus. Jlabopamopnas paboma Ne§ «H3zyuenue mpekos 1 yac

3APAINCEHHBIX Hacmuy no comossvim d)On’IOZPCZQbMﬂM».




62. | Koumponvnas paboma no meme « Cmpoenue amoma u amomHo2o 10pax. 1 qac
Ctpoenue u 3Bo01uA Beesiennoii (5 yacos)

63. | AHanM3 KOHTPOJIBHOM paboThl. COCTaB, CTPOCHHE U IPOUCXOKICHUE 1 gac
CoOJIHEYHOH CUCTEMBI.

64. | bonsmme mraneTsl CoTHEYHOM CUCTEMBI. 1 uac

65. | Mansie Tena CoTHEYHOM CHCTEMEL. 1 wac

66. | CtpoeHue, uznmydenus v 3Bosrounst COJIHIIA U 3BE3I. 1 qac

67. | Umoeosas konmponvnas paboma. 1 vac

68. | CTpoeHue 1 SBOIIOLKS BCEIECHHOIA. 1 yac
Htoro 68 yacoB
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