[Ipunoxenue

K OCHOBHOH 00111¢00pa30BaTeIbHOM porpaMmme
OCHOBHOTO 00111er0 00pa3oBaHus

Paccmotpena IIpunsara YTBepxkaeHa

Ha 3acelaHuu METOAMYECKOTO [1€1arOrMYECKUM COBETOM IIKOJIBI. npukazoM MBOVY COII n. Kiou
COBCTA. IIpotokon ot 30.08. 2022 Ne 1 KHU3HHA

[Tpotokon ot 29.08.2022  Ne 1. or 30.08.2022Ne 185.

Hupekrtop A.C.AcraneHko

[IOKYMEHT MOAMVCAH
QNEKTPOHHOW MOAMMCHIO

PABOYASA ITPOTPAMMA
11O YYEBHOMY NNPEJIMETY ®U3UKA

JI5A 7-9 KIIACCOB

(C HICITOJb30BAHUEM PECYPCOB IIEHTPA «TOUKA POCTA» ECTECTBEHHO- HAYUYHOI HATIPABJIEHHOCTH)

Ha 2022 — 2023 yueOHbIH 1O
yuutens bapanoBa Apréma EBrenreBuya




I[lnannpyemMble pe3y/bTaThl 0OCBOCHHUSI 00pPa30BaTe/ibHOI 001acTH «DPu3nka»
HN3y4denue npeameTHoii 001acTu «@U3MKA» T0JAKHO 00eCTIeYUTh:

*  (¢opMHpOBaHUE IIETOCTHON HAYYHOU KAPTHHBI MUPA;

° IIOHMMaHHC B03paCTaIOL[I€I>'I pPOJin €CTCCTBCHHLIX HAYK W HAaYYHBIX I/ICCJIGILOBaHI/If/’I B COBPECMCHHOM MHUPC, IMOCTOAHHOI'O ITpOLCCCa
OBOJIIOIMK HAYYHOI'O 3HAHUA, 3HAYUMOCTH MCKIAYHAPOAHOTIO HAYYHOI'O COTPYAHHUYECTBA,

° OBJIAICHUC HAYYHBIM IIOAXOJO0M K PCHICHUIO PA3JIMYHBIX 3a1a4,

° OBJIAICHUC YMCHUSAMU q)OpMYJII/IpOBaTB TUIIOTE3bl, KOHCTPYHUPOBATH, MMPOBOAWUTL OKCIICPUMCHTLI, OLCHMBATH IIOJYUCHHBIC
PE3YyJIbTAThI;

® OBJIAICHUC YMCHHUEM COITOCTABJIATH SKCIICPUMCHTAJIBHBIC U TCOPECTUICCKUC 3HAHUA C O6T)€KTI/IBHI)IMI/I peaIviAMU JKU3HU,

*  BOCHHUTaHHUE OTBETCTBEHHOTO M OEPEKHOTO OTHOLICHUS K OKPYKAIOIIEH cpelie;

*  OBJAJIEHUE SKOCHUCTEMHOW MO3HABATEIbHOM MOJENIbIO U €€ IPUMEHEHUE B LEJIAX MMPOTrHO3a FKOJIOTMUYECKUX PUCKOB I 30POBbs
Jr0Jiel, 6€30MacHOCTH JKU3HU, KaYeCTBa OKPYKAIOIIEH cpebl;

° OCO3HAaHUEC 3HAYMMOCTH KOHICTIITUN yCTOfI‘IHBOFO Ppa3BUTUA;

*  ¢opMmupoBaHHEe YMEHHMH Oe30macHOTO U AP(HEKTHBHOTO HCIOIH30BAHMS J1aOOPATOPHOTO OOOPY/IOBAaHMS, MPOBEACHUS TOYHBIX
U3MEpPEHUIl U aJeKBaTHOW OLIEHKH TONyYEHHBIX pEe3yJIbTaTOB, MPEICTABICHUS HAay4YHO OOOCHOBAaHHBIX apryMEHTOB CBOHMX JEWCTBUIA,
OCHOBaHHBIX Ha MEXIPEIMETHOM aHaIn3e y4eOHBIX 3a/1a4.

HpeIlMeTHLIe PE3yJbTAaThl U3YICHUSA l'lpe)IMeTHOi/i o0JacT npeamMera «Du3ukKa» JA0JKHbI OTpa’kaThb:

1) ¢opmupoBaHUE MPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M IMO3HABAEMOCTH SIBJICHHH MPUPOJbI, 00 00BEKTHBHOCTH HAYYHOTO
3HaHMA; O CHUCTeMOooOpasyrolieil poau (GU3MKKM s pa3sBUTUS JAPYTUX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJOTMH;  HAy4HOIO
MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOCHHUS MaTepUU U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

2) (GdopmupoBaHHE TEPBOHAYAIBHBIX MPEACTABICHUN O (U3MUYECKOI CYIIHOCTH SIBICHHH MPHUPOIBI (MEXaHHMYECKUX, TEILIOBBIX,
AJIIEKTPOMAarHUTHBIX M KBAHTOBBIX), BUJAaX MaTepHH (BELIECTBO M TOJE), IBMKEHUH Kak Croco0e CYyIIeCTBOBAaHUS MaTEpUU; YCBOCHHE
OCHOBHBIX HJI€W MEXaHHUKH, aTOMHO-MOJIEKYJIIPHOTO YY€HHUS O CTPOEHUU BEIIECTBA, JIEMEHTOB AIEKTPOAMHAMUKHN U KBAaHTOBOM (PU3UKU;
OBJIaJICHHUE MOHATUITHBIM alnapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

3) mnpuoOpeTeHHE ONbITA MPUMEHEHUS HAYYHBIX METOIOB MMO3HAHWS, HAOMIOIEeHHUS (PU3UUYCCKHUX SIBICHHI, MPOBEJICHUS OIIBITOB,
MPOCTBIX JKCHEPUMEHTANIBHBIX HCCICIOBAHUM, MPSAMBIX M KOCBEHHBIX H3MEpPEHUN C HCIOJIb30BAHUEM aHAJIOTOBBIX M HHU(PPOBBIX
M3MEPUTENbHBIX TPHOOPOB; TOHUMAaHNE HEM30EKHOCTH MOTPEIIHOCTEH TFOOBIX M3MEPEHUI;
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4) mnonuMaHue (PU3MYECKUX OCHOB M TPHUHIIMIIOB JICHCTBUs (pabOThI) MAIIMH U MEXaHU3MOB, CPEJICTB MEPEIBMKCHUS U CBSI3H,
OBITOBBIX MPUOOPOB, MPOMBINIIICHHBIX TEXHOJOTHYECKHUX MPOIECCOB, BIUSHUS UX HA OKPYKAIOIIIYIO CPEy; OCO3HAHHE BO3MOXKHBIX MPUIHH
TEXHOTCHHBIX U IKOJIOTUIECKUX KaTtacTpod;

5) oco3HaHME HEOOXOJMMOCTH MPUMEHEHUS JOCTHKCHUI (DU3UKU M TEXHOJIOTHIA JJIsl PAlIMOHAILHOTO PUPOAOIIOIB30BAHNS;

6) oBiameHHe OCHOBaAMH 0€30IaCHOTO HCIOJb30BaHMs E€CTECTBEHHBIX M MCKYCCTBCHHBIX JJIEKTPUYCCKUX U MATHUTHBIX IOJICH,
AIIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX HOHHU3HUPYIOIIMX M3IIy4eHUH BO H30ekKaHHE HX BPEAHOIO
BO3JICHCTBUS HA OKPYXKAIOIIYIO CPEly U OpraHU3M YeJIOBEKa;

7) pa3BUTHC YMCHHS ILJJAHUPOBATH B IOBCEIHEBHON JKM3HU CBOM JCHCTBHSA C NPUMEHEHHEM IOJIYYCHHBIX 3HAHWHA 3aKOHOB
MEXaHUKH, SJIEKTPOAMHAMUKU, TEPMOJIMHAMUKY U TETUIOBBIX SIBJICHUH C IIEJIbI0 COePEKEHNUS 3I0POBbS;

8) (<¢dopmupoBaHHME TMpeICTaBICHUI O HEPAIMOHAILHOM HCIOJNB30BAHUU TIPUPOTHBIX PECYPCOB W DHEPTUH, 3arps3HCHUH
OKPY’KaIoIEeH Cpeabl KaK CIEICTBUE HECOBEPILIEHCTBA MAIIMH U MEXaHNU3MOB.

9) JJIA 06yqa}0m1/1xc;1 C OIrpaHUYCHHBIMHU BO3MOKHOCTSAMH 300POBBA: BJIIaAJACHUC OCHOBHBIMU HNOCTYIIHBIMU MCETOAAMHU HAYYHOI'O
IMO3HaHMs, UCITOJIb3YEMbIMU B (I)I/I3I/IKC: Ha6J'IIOI[eHI/Ie, OIMMCAHUEC, UBMCPCHHUC, SKCIICPUMCHT, YMCHUC 06pa6aTLIBaTL PE3yJIbTAThI HSMCPCHHﬁ,
O6H3py>KI/IBaTB 3aBUCHUMOCTDb MCKIY (bI/IBI/I‘leCKI/IMI/I BCINYHNHAMH, 00BACHATH IMMOJIYYCHHBIC PE3YJIbTATHI U ACJIaTh BBIBOIBI;

10) HJI 06yqafonmxc>1 C OI'paHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBBA: BJIAACHHUC HNOCTYIIHBIMHU MCETOAAMH CaMOCTOATCIBHOI'O
IUTAaHUPOBAHUSA W TIPOBCACHUSA (1)I/I3I/I‘ICCKI/IX SKCIICPUMCHTOB, OIIMCAHHMA W aHaJIM3a HOHy‘ICHHOfI HSMepHTCHBHOﬁ I/IH(bOpMaIII/II/I,
OMnpeaAcICHUs JOCTOBECPHOCTH NOJTYUCHHOT'O pE3yJIbTaTa,

11) mis crmenbiXx W CIA0OBHAAIIMX OOYYAIONIMXCS: BIAJCHUE IMPaBHIaMH 3amucH (U3ndeckux (HopMya penbeHO-TOUCUHOM
cucteMbl o6o3naueHuit JI. bpaiins.

KonkperHsble npeaMeTHble yMeHus1, (popmupyemsblie y odyuyarommxcsi B pedyjbtare ocBoeHust OOII no ¢pusuke B 0CHOBHOI 1IKOJIE.

(IlpexMeTHBIE PE3yIbTATHI )

BeinyckHuK HayuyuTcs B 7-9 kiaccax (JIs1 MCIIOJIb30BAHUS B MIOBCEIHEBHOM KM3HU H 00ecneYeHHs1 BO3MOKHOCTH YCIECLHOTO
NpoaoJKeHusi 00pa3oBaHusi HA 6a30BOM ypoBHe) BbInyCKHUK HAYUUTCH:

. coOmro1aTh MpaBuiia 0€30MaCHOCTH M OXPaHbI TpyAa Mpu padboTe ¢ yueOHBIM U JIa00paTOPHBIM 000PYI0BAHHEM;
° IIOHUMATh CMBICII OCHOBHBIX (1)I/I?>I/I'-IGCKI/IX TEPMHHOB: (1)I/I3I/I'-IGCKO€ TECJI0, (1)I/I3I/I'—ICCKOG SIBJICHUEC, (1)I/I3I/ILIGCK35I BCJIMYNHA, CIAWHUIIBI
W3MEPEHUS;



paciio3HaBaThb HpO6J’ICMBI, KOTOPBIE MOKHO PCIIUTH IIPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOHOB; aHAIM3UPOBATE OTACIBHBIC OTAIlbl IIPOBEACHUA
I/ICCJ'ICIIOBaHI/Iﬁ W UHTCPIIPETUPOBATH PE3YIILTAThI Ha6HIO,I[eHPlﬁ " OIIBITOB,

. CTaBUTH OTIBITHI IO UCCIICAOBAHUIO (PU3NUECKUX SIBICHUHN WM (PU3NUECKUX CBOMCTB TeJ 0€3 MCIIOIb30BaHMS MPSMBIX H3MEPEHHUI; IPH
3ToM (hopmynupoBaTh mpobdiaemMy/3anady y4eOHOro 3KCIEepUMEHTa; COOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO O0OpYIOBaHUS; MPOBOJIUTH OIBIT U
(GbopMyIHUpOBaTh BHIBOBI.

[Tpumeuanue. Ilpu mpoBeneHUM HCCIeNOBaHUA (PU3MUECKUX SBICHHA HM3MEPHUTEIbHBIE MPUOOPHI HMCIONB3YIOTCS JIMIIb KaK JaT4YUKU
n3MepeHus: GU3NYECKUX BEJIUUYMH. 3alUCH IOKa3aHUM NPSAMbIX U3MEPEHUI B 3TOM cilydae He TpedyeTcs.

® IOHUMATDB POJIb SKCIICPUMCHTA B ITOJTYYCHHUU HaquOﬁ I/IH(bOpMaI_H/II/I;

. IIPOBOJIUTH MpsSMble U3MepeHUs (PU3NYECKUX BEJIMYMH: BpEMsl, PacCTOsSHUE, Macca Tena, o0beM, Cuila, TeMmIeparypa, atMochepHoe
JaBIJICHHE, BIAYKHOCTh BO3AyXa, HAPSHKEHHUE, CHUJla TOKA, PAJAHAMOHHBIN (OH (C MCIIOIb30BaHUEM JI03UMETPA); IPU 3TOM BBIOMPATh ONTHMAIBHBIN
CTIIOCO0 M3MEPEHHSI U MCIIOJIb30BATh MIPOCTEHUIITNE METOABI OLEHKH ITOTPEITHOCTEH N3MEPEHHUH.

[Tpumeuvanue. Jlro0as yueOHas mporpaMma JOJDKHA 0OecreunBaTh OBJIAJICHHUE NMPSMBIMU W3MEPEHUSMHU BCEX NEPEUUCICHHBIX (U3NUYECKUX
BEJIMYHH.

° MMPOBOAWUTE UCCIICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I'-I€CKI/IX BCJIIMYHH C UCIIOJB30BAHUCM IIPAMBIX H3M€p€HHI>iI IIpHU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (I)I/IKCI/IPOBaTL PE3YJIbTATHL HOHy‘ICHHOf’I 3aBUCHMMOCTH (I)I/I3I/IIICCKI/IX BCJIMYHH B BUIC Ta6J'II/II_I n Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 11O PE3YyJIbTaTaM
HCCICOOBAHUA,

. MIPOBOJIUTh KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEIMYUH: NMPH BBHIOJHEHUU U3MEPEHUI coOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenysl IMPEIIOKEHHOW MHCTPYKIUU, BBIUUCIATH 3HAYEHUE BEIUYMHBI U AHAIIM3UPOBATH IIOJIYYEHHBIC PE3YyJIbTaThl C YY4ETOM 3aJaHHON TOYHOCTH
U3MEPEHMUI;

. aHAJM3UPOBATh CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABaTh B HUX MPOSBICHHE U3YYEHHBIX (PU3UYECKUX SIBICHUM

nim SaKOHOMepHOCTeﬁ 1 IPUMCHATb UMCIOIIUECCA 3HAHUA IS UX 06T)$ICH6HI/I$I;

. MOHUMATh TPUHIUIBI JCUCTBUA MAIIWH, MPHOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBUS HX O€30MacHOTO WCIOJb30BaHUS B
MMOBCEAHEBHOM JKU3HU;

. MCIOJIb30BATh MPH BBHIOJHEHUU YUEOHBIX 3a/1a4 HAYYHO-TIONYJISIPHYIO JTUTEPaTypy O PU3MUECKUX SBJICHUSAX, CIPABOYHBIE MaTePHAIbI,
pecypcbl HTEepHeT.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:



. 0CO3HaBaTh LIEHHOCTh HAYYHBIX HCCIICAOBAHUH, pOjb (U3UKU B PACIIUPEHHUH MPEICTaBICHUI 00 OKpyXarolleM MHUpE U €€ BKJIaJ B
YIIY4IICHUE Ka4eCTBA XKU3HY;

HCII0JIB30BATh IIPUEMBI IIOCTPOCHU A (bI/I3I/ILIeCKI/IX Moneneﬁ, IIOHNCKa 1 (bOpMy.TIHpOBKI/I A0Ka3aTeJIbCTB BBIABUHYTBIX I'MIIOTE3 U

TEOPETUYECCKNX BBIBOAOB Ha OCHOBC OMIIMPUYCCKN YCTAaHOBJICHHBIX (baKTOB;

® CpaBHHUBATb TOYHOCTb U3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BEJIMYUH M0 BEJIMYMHE UX OTHOCHUTEIBLHOU MOrpCIIHOCTHU IIPU MPOBCACHUUN NPAMBIX
HU3MEpEHUI;
® CaMOCTOATCIIbHO IMMPOBOANTL KOCBCHHBIC U3MCPCHUA U UCCIICAOBAHUA (1)I/IBI/IT-ICCKI/IX BCJIMYHMH C UCIIOJIb30BAHUCM PA3JIMYHBIX CI10co00B

HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJINYHH, BH6I/Ip8.TB cpeacTBa UBMCPECHUA C Y4CTOM HeO6XO,HHMOﬁ TOYHOCTH HSMCpCHHfI, 000CHOBEBIBATH BH60p crocoda
HU3MCPCHUA, aICKBATHOI'O IOCTaBJICHHOM 3aaa4ec, MpOBOAUTL OUCHKY JOCTOBCPHOCTH NNOJTYUCHHBIX PE3YJIbTATOB;

. BOCIPUHUMATH MH(POPMAINIO (PU3NYECKOTO COAEPIKAaHUA B HAYYHO-TIOMYJISIPHOM JUTEpaType M CPeICTBaX MacCoOBOW MH(MOpMaIUU,
KPUTHUYECKH OIIEHUBATH MOTYYSHHYIO HH(GOPMAIINIO, aHATU3HUPYSI €€ COJIepKaHre U TaHHbIe 00 UCTOYHUKE WH(OPMALIUK;

. co3/laBaTb COOCTBEHHBbIE NHMCHMEHHbIE U YCTHBIE COOOIIEHUS O (U3NYECKUX SBJICHMSIX HA OCHOBE HECKOJbKUX HCTOUYHUKOB
nH(pOpPMAaINH, COIIPOBOXKIAThH BHICTYIUICHUE MTPE3CHTAIIUEH, YIUTHIBasi OCOOCHHOCTH ayAUTOPUU CBEPCTHUKOB.

Mexanu4yeckue siBJeHHS
BbINyCKHUK HAYYUTCS:

° pacrio3sHaBaTb MEXaHUYCCKUC SBJICHUA U 00BSACHATL HAa OCHOBE HMEIOIIMXCS 3HAHMH OCHOBHBIE CBOMCTBA HJIU YCJI0BUA IMPOTCKAHUA
ATUX SBJICHHMH: PaBHOMEPHOEC W HEPABHOMCPHOC IBWKCHUC, PABHOMCPHOC U PABHOYCKOPCHHOC HpHMOHHHCﬁHOC ABHOKCHHUEC, OTHOCHUTCIBbHOCTH
MEXaHHUYCCKOTO IOBHKCHUAA, CBO6OI[HO€ nmaacHue TCJI, PABHOMEPHOC IABUKCHHUC I10 OKPYKHOCTHU, HHCPLUA, B3aUMOJECHUCTBHE TCJI, PCAKTUBHOC
ABUIXKCHUC, II€pClavya HNABJICHUSA TBEPABIMU TCIIaMH, KUIKOCTAMHU U T'a3aMH, aTMOC(I)CpHOG JaBJICHUC, IIJIaBaHUC TCJI, PABHOBCCUC TBCPIAbIX TCII,
HMCIOIIUX 3aKPCIVICHHYIO OCh BPAILICHU, KoJie0aTelIbHOe ABUIKCHUC, PE3OHAHC, BOJTHOBOC IBHUKCHUC (3By1();

° OIMMCBIBATh M3YYCHHBIC CBOICTBA TENI U MEXaHUUECCKHUE SABJICHUS, UCIIOJIb3YA CbI/ISI/ILIeCKI/Ie BCJIMYHHBI: IIYyTh, IECPEMCUICHUEC, CKOPOCTD,
YCKOPCHUC, IICPUOJ 06paH_[CHI/ISI, Macca T€jia, IIJI0THOCTh BECIICCTBA, CHUJIa (cnna TSAKECTU, CUJIa YIIPYTOCTHU, CUJIA TpCHI/IH), AAaBJICHUC, UMITYJIBC TCJIa,
KHHCTHUYCCKAad OHCPIrusda, MNOTCHIHAJIIbHAA OSHCEPTHUA, MCXAaHUYCCKasA pa60Ta, MEXaHUYCCKasd MOINHOCTD, KHI[ npu COBCPIICHUU pa6OTBI C
HCIIOJIb3OBAHUEM IMMPOCTOIr0 MEXaHU3Ma, CUJla TPCHUA, aMIUINTYyJda, NCPUOJ U YaCTOTa KOHC63HHI>'I, JAJIMHAa BOJIHBI U CKOPOCTH €€ PACIPOCTPAaHCHUA,
IIpH OIMMHMCAHUU ITPAaBUIIBHO TPAKTOBATh (i)I/ISI/I'—IeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCIUYWH, UX 0003HaYCHH U CANHUIBI UBMCPECHUA, HAXOAUTH q)OpMy.]'II)I,
CBA3BIBAOIINUC NAHHYIO (bI/ISI/IquKYIO BCIIMYHHY C APYTUMH BCIIMYNHAMH, BBIYUCIIATH 3HAYCHUC (I)H3H‘l€CKOﬁ BCJINYHHBI,



. aHAJIM3UPOBATh CBOWCTBA TEJl, MEXaHUYECKHE SIBIICHUS M IMPOIECCHI, MCIONb3ys (PU3UYECKHE 3aKOHBI: 3aKOH COXPAHEHHS JSHEPTHH,
3aKOH BCEMHPHOIO TSTOTEHHUS, MPUHIIMI CYNEPIO3UIUN cuil (HaxoxJeHue paBHoaedcTByromend cuibl), [, II u III 3akonst HbioToHa, 3axkoH
COXpaHEHUs HMMyibca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; MPU STOM Ppa3IUyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro
MAaTeMaTUYECKOE BBIPAXKEHNUE;

° pas3iindaTb OCHOBHLIC IPHU3HAKHU U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[GHGI;’IZ MaTcpHraJibHad TOYKa, HHCpUHUAJIbHAA CUCTCMA OTCUCTA,
pe€maTth 3aja4n, UCITI0JIb3Yysl (1)I/I3I/I‘ICCKI/I6 3aKOHBbI (BaKOH COXpPAaHCHUS DHEPIUur, 3aKOH BCCMUPHOTO TATOTCHUSA, IIPUHIUII CYTICPIIO3 NN

cui, I, II u III 3akonsl HbloTOHA, 3aKkOH coxpaHeHHUs UMMyJbca, 3akoH ['yka, 3akoH [lackans, 3akon Apxumena) u ¢GoOpMyIibl, CBS3BIBAIOLINE
¢busnueckrue BeMUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIeCTBa, CHIIA, JaBlEHUE, UMIYJIbC Tejla, KHHETHYeCKas YHEeprus,
MMOTEHITMAIbHAS SHEPTHsI, MEXaHuueckas pabora, MexaHudeckas MountHocTh, KII/[ mpocToro Mmexanusma, cuia TPEHUS CKOJIBKECHHS, KOAP(HUIIUESHT
TpPEeHHsI, aMIUIUTy[a, NMEPUOJ U dYacToTa KoyieOaHUM, AJTMHA BOJHBI U CKOPOCTh €€ PacHpOCTpaHEHHs): HAa OCHOBE aHalu3a YCIOBUS 3a/Jayu
3aMuCchIBaTh KPaTKOE YCIIOBUE, BBIICIATH (PU3NYECKUE BEIMYUHBI, 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE ISl €€ PEIICHUs, MPOBOJUTH PacdyeThl U
OIICHUBAThH PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUYNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

. UCMOJIb30BaTh 3HAHMS O MEXAHWYECKHUX SBJIIEHUSX B TOBCEAHEBHOM XHU3HM [uId oOecrieuyeHHs Oe30MacHOCTH IMpHU OOpalLIeHHH C
npuOopaMy U TEXHUYECKUMHU YCTPOWCTBAMU, JJI COXPAHEHMS 3JJ0POBbSI M COOJIIO/IEHUS HOPM AKOJIOTMYECKOTO TMOBEIEHUS B OKpYXKalollel cpene;
MPUBOJUTH MPUMEPHl MPAKTHUYECKOIO HCIIOJIb30BAHUS (U3UYECKUX 3HAHUK O MEXaHMYECKHX SBJICHUSAX W (PU3UYECKHX 3aKOHAaX; MpHUMEpbI

HCIIOJIb30BAaHMS BO30OHOBIIIEMbIX HCTOUHHKOB OHEPIrruu; 3KOJOTNICCKUX MOCJIEACTBUM UCCIEA0BAHUI KOCMUYECKOTIO IIPOCTPAHCTB,

. pasnuyarh TpaHUIBl MPUMEHMMOCTH (DM3MUYECKHUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXpaHEHMsI MEXaHMUYECKOW PHEPTUH, 3aKOH COXPAHEHHUS MMITYJbCa, 3aKOH BCEMHPHOIO TSATOTEHUS) U OIPaHUYEHHOCTh HMCHOJIb30BAHUS YACTHBIX
3aKOHOB (3akoH ['yka, Apxumena u nip.);

° HaxXOoJUTb aACKBATHYIO HpeHHO)KeHHOﬁ 3aaa4e (I)I/I3I/I‘ICCKy}O MOZCIIb, PA3pPCIIaTh Hp06neMy KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH II0
MCXAaHUKC C UCIIOJIb30BAHUEM MATCMATUYCCKOTI'O allliapaTa, TakKk U Ipyu IMOMOIIU METOAOB OLICHKU.

TenoBble ABJIeHUS
BbinycKHUK HAy4YUTCH:

. pacrmo3HaBaTh TEIJIOBBIE SIBJICHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHWW OCHOBHBIC CBOWMCTBA WM YCJIOBUS MPOTEKAHUS ITHX
sBieHui: nuddy3us, n3mMmeHeHrne odObeMa Tell MPU HarpeBaHWM (OXJIAXKICHHUH), OOJbINas CKUMAEMOCTh Ta30B, Mallasg C)KMMAEMOCTh JKUJIKOCTEH H
TBEPJBIX TEJ; TEMJIOBOE PaBHOBECHE, UCIIApEHNe, KOHCH AU, TIJIaBJIeHUEe, KPUCTAUIU3AIUs, KUIICHUE, BIAKHOCTh BO3/IyXa, Pa3IMYHBIE CIIOCOOBI



TCILIOIICpEaAaIn (TeHHOHpOBO,Z[HOCTB, KOHBCKI M, HBHy‘IeHI/Ie), arpe€raTHbl€ COCTOAHMNA BEIICCTBA, IMOITIOIMCHHUE SHEPIUU ITPU UCITAPEHUHN KUAKOCTH U
BBIJICIICHUE €€ IIPU KOHACHCAIIMHU I1apa, 3aBUCUMOCTb TEMIICPATYPhI KUIICHUSA OT JaBJICHUS

° OIMUCBbIBATh U3YYCHHBLIC CBOMCTBA T U TEIJIOBBIC SABJICHUSA, WCIIOJIb3YA (1)I/I3I/I‘ICCKI/I€ BCJIMYHHBI: KOJIMYCCTBO TCIJIOTBI, BHYTPCHHAA
OHEpPIusA, TEMIIEpATypa, YACIbHAd TCIINIOEMKOCTh BCUICCTBA, YACIbHAA TCIIOTA IVIABJICHUS, YACIbHAA TCILIOTA Hap006pa3OBaHI/I$I, yAac€iabHaA TCIIOTAa
CropaHusa TOILJIMBA, KOB(b(l)I/H_[I/IeHT ITOJIE3HOI'O ﬂCﬁCTBHﬂ TCIIJIOBOI'0 JABUTATEIIA; IPU OIIMCAHUHU IIPABHUJIBHO TPAaKTOBATh (bHSI/I‘ICCKI/Iﬁ CMBICI
HCIIOJIB3YEMBIX BEJIIMYHH, UX 0003HAYEHHS U CANMHUIBI UBMCPEHUSA, HAXOAUTH (bOpM}’J'IBI, CBA3BIBAIOIIUEC TaHHYIO (bHSH‘ICCKYI-O BCIIMYMHY C APYTHMH
BCIN4YHNHaMH, BbIYUCIIATh 3HAYCHUC (bHSH‘ICCKOﬁ BCJINMYHHBI,

AHAJIIM3UPOBATDH CBOMCTBa TCJI, TCIUIOBBIC ABJICHUA U IMTPOLECCHI, UCIIOJIb3Ysd OCHOBHBIC ITOJIOKCHUA aTOMHO-MOJICKYJIAPHOT'O YUCHUA O

CTPOCHUHU BCIICCTBA U 3aKOH COXPAHCHUA DHCPIHUU,

® pa3jindaTb OCHOBHBIC IPU3HAKHU U3YYCHHBIX (I)I/I?»I/I‘ICCKI/IX MoJienen CTPOCHHUA I'a30B, )KH,Z[KOCTeﬁ H TBEPAbIX TCII;
® INPUBOAUTDL IIPUMCEPLI ITPAKTHYCCKOI'O UCII0JIb30BaHUs (I)I/ISI/I‘ICCKI/IX 3HAHUU O TEIJIOBBIX SIBJICHHUAX,
® peuaTth 3aaa4u, HUCIIOJIb3ys 3aKOH COXPAaHCHHA SHCEPIHUU B TCIJIOBBIX ITPOLECCAX U (bOpMy.]'IBI, CBA3BIBAIOIINC Q)HSHHGCKI/IG BCJIMYHMHBI

(KOJIMYECTBO TEIJIOTHI, TEMIIEpaTypa, yJejibHas TEIUIOEMKOCTh BEIECTBa, yJelbHas TEIUIOTa IUIABJICHUS, YJAEJIbHAs TEIUIOTa MapooOpa3oBaHUs,
yJeNIbHAs TEIJIOTa CrOpaHus TOTUIMBA, KOA(MPHUIIMEHT MOJIE3HOTO JACUCTBHUS TEIUIOBOTO JBUTATENS): HA OCHOBE aHAJIM3a YCIIOBUSI 3a/1a4y 3aIlMChIBAThH
KpaTKO€ YyCIIOBHE, BBIIETATh (PU3MUYECKUE BEIIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE JUIsl €€ PEIICHUs, TPOBOJUTh PAacUeThl U OIIEHUBATh
peabHOCTh MOJYYEHHOTO 3HAYCHUS (PU3UUECKOM BEJIMUMHBI.

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTBCH:

. WCIIOIh30BaTh 3HAHUS O TETUIOBBIX SBJICHUSIX B IMOBCEIHEBHOW JKM3HU JIJIsi 0OeCTIieueHHs] 0€30MacCHOCTH MPU OOpaIleHnH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMM, JIsl COXPAHEHHUS 3I0POBbS M COOIIOJIEHUS HOPM SKOJOTHYECKOTO MOBEACHUS B OKPY)KAIOIIEH cpenie; MPUBOAUTH
MIPUMEPHI SKOJIOTHYECKHUX TOCTIEACTBUN PabOThI ABUTaTeNel BHYTPEHHETO CTOPAHUs, TETIOBBIX U THAPOIIEKTPOCTAHIIU;

® pa3jinuaTtb IrpaHyulibl IPUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB, ITIOHUMAThb BCCOGH_II/Iﬁ XapaKkTep (I)YH,[[aMCHTaJ'IBHBIX (bI/I3I/IquKI/IX 3aKOHOB
(SaKOH COXPAaHCHUS SHCPIUH B TCIIJIIOBBIX HpOI_ICCCB.X) " OI'PaHUYCHHOCTDH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

° HaxXOJUTb aJICKBATHYIO HpCHHO)KCHHOﬁ 3aaa4uc (I)I/I3I/I‘-ICCKyIO MOZCIIb, pa3pCliaThb Hp06J'IeMy KaK Ha OCHOBE HMEIOIIMXCS 3HAHUU O
TCIIOBBIX SABJICHUAX C UCIIOJIb30BAHUEM MATCMATHYCCKOI'O arlrapara, Tak v Ipu oMo MeToJ0B OLICHKH.

3J1eKTpuqec1me U MarHuTHbIC ABJICHUA

BeinycKHUK Hay4uTCH:



. pacro3HaBaTh 3JEKTPOMArHUTHBIC SIBJICHHUS W OOBSICHATH HAa OCHOBE MMEIOUIMXCS 3HAHWI OCHOBHBIC CBOWCTBA HJIM YCJIOBUS
IIPOTEKAHUS 3TUX SIBJICHUM: JIEKTpU3aLUs TEJl, B3aUMOIEHCTBUE 3apA0B, IEKTPUUECKUN TOK U €r0 AeUCTBUA (TEIUIOBOE, XUMUYECKOE, MAaTHUTHOE),
B3aMMOJCHCTBUE MarHUTOB, DJIEKTPOMATHUTHAs MHIYKIMs, IEHCTBUE MAarHUTHOIO IIOJIS HA NPOBOJHHUK C TOKOM M Ha JIBHXKYILYIOCS 3apSIKCHHYIO
YacTULly, JIEHUCTBUE DIIEKTPUYECKOIO IOJS Ha 3apsDKEHHYIO 4YacTULy, 2JEKTPOMAarHUTHBIE BOJIHBI, NPSMOJMHEHHOE pPAaclpOCTPaHEHHE CBETA,
OTpakK€HUE U IIPEIIOMIICHUE CBETA, IUCIIEPCU CBETA.

. COCTaBJISATh CXEMbI AIEKTPUYECKUX LIENEH € IOCIIEJOBATEIbHbIM U MAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jnyas YCIOBHBIE
0003HAYECHHS HIIEMEHTOB JICKTPUYECKHX IIeTel (MCTOYHMK TOKa, KIIF0Y, PE3UCTOpP, PEOCTar, JIAMIOYKa, aMIepMETP, BOJIBTMETP). * HCIOJIH30BATh
OINITUYECKUE CXEMBI JJIsl IOCTPOEHUS M300paXKeHUH B INIOCKOM 3€pKajie U COOMpArOIIe JIMH3E.

® OIMUCBIBATh U3YUCHHBIC CBOMCTBA Tel U QJICKTPOMATHUTHBIC SABJICHUS, HUCIIOJIb3Y: (bPISI/I‘IeCKI/Ie BCINYHNHBI: SHGKTpI/I‘IGCKI/Iﬁ 3apial, Cuiia
TOKa, DJICKTPHUICCKOC HAIPAKCHUC, SJICKTPUICCKOC COIIPOTUBJIICHUC, YICIBHOC COIIPOTHUBIICHUC BCIUICCTBA, pa60Ta QJICKTPHUUYCCKOI'O I10JIs1, MOIMHOCTD

TOKa, (POKYCHOE PacCTOSIHUE M ONTHYECKAs CHJIa JIMH3BI, CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA; TP ONMMCAHUH BEPHO
TPAaKTOBaTh (PU3UYECKHUI CMBICT UCTIOIB3yEMBIX BEJIMYUH, X 0003HAUYCHUS U €IUHHIIBI U3MEPEHUS; HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIIUYHHAMHU.

° AHAJIIU3UPOBATH CBOMCTBa TCJI, JJICKTPOMAIrHUTHBIC SABJICHUA W HPOUCCChI, UCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IC 3aKOHBI: 3dKOH COXPaHCHUA
QJICKTPHUYCCKOIO 3apAaaa, 3aKOH Owma IJId ydacTKa eI, 3aKOH H)KOYJUI'HGHHa, 3aKOH prlMOJ’IHHGﬁHOFO pacrnpoCTpaHCHUA CBETA, 3aKOH OTPAKCHUA
CBCTAa, 3aKOH IMPCIOMIICHUSA CBETA, IIPU 3TOM pa3jinidaTb CJIOBCCHYIO (1)0pMy.]'II/Ip0BKy 3aKOHAa M €T0 MaTCMaTUiYCCKOC BBIPAKCHUC.

® IMPUBOJAUTH MMPUMEPHI IIPAKTHYCCKOT'O MUCITOJIb30BAHHUA (1)H3H‘ICCKI/IX 3HAHWH O OJICKTPOMArHUTHBIX ABJICHUAX

. pelmaTh 3a1a4M, UCNoNb3ys (pU3MYEeCKHe 3aKOHbI (3akoH OMa A yyacTka Lenu, 3akoH JIxoyns-JIeHua, 3akoH NpsSMOIMHEHHOTrO
pacnpocTpaHEeHHUs! CBETa, 3aKOH OTPAKEHMsI CBETA, 3aKOH IPENIOMIIEHMsI CBeTa) U (opMyIbl, CBs3bIBarolIue (U3MUECKUE BEIUYMHBI (CHJIa TOKa,
JIEKTPUUYECKOE HANPSDKEHHE, FIEKTPUUECKOE COPOTUBIICHHE, YIE€IbHOE COIIPOTHBIIEHUE BEIECTBA, pab0oTa 3JEKTPUUYECKOr0 MOJIsl, MOIITHOCTh TOKA,
(oKycHOE pacCTOSHHE M ONTHYEeCKas CHJa JIMH3bI, CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJHBI M 4acToTa CBeTa, (hOpMyJbl pacuera
9JIEKTPUUYECKOTO CONPOTUBJICHUSI MPU MOCIEIOBATEIbHOM M TMapajuleIbHOM COEAMHEHUHM MPOBOJAHMKOB): Ha OCHOBE aHalM3a YCJIOBUS 3aJjaud
3alUCBIBaTh KPATKOE YCJIOBHUE, BBIIENATH (PU3MUYECKHE BEIMYUHBI, 3aKOHBI U (HOpMyIbl, HEOOXOIUMBIE AJIS €€ PelIeHHs], POBOJUTh PacyeThl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEJIMYHMHBI.

BI)IHyCKHl/IK IMOJYYUT BO3ZMOKHOCTD HAYYUTHCH:

. MCIOJIb30BaTh 3HAHUA 00 3JEKTPOMATHUTHBIX SIBICHHUSX B IMOBCEHEBHOMN JKU3HU ISl oOecreueHust 6€301MacHOCTH MPH O0paIeHUH C
npuOopaMy U TEXHUYECKUMHU YCTPOWCTBAMU, JJI COXPAHEHHS 370POBbS M COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO MOBEAEHUS B OKpYXarollel cpene;
IIPUBOANUTH IPUMEPHI BIMSHUSA JIEKTPOMArHUTHBIX U3JIy4€HHUI Ha )KUBbIE OPIaHU3MBI,

8



. pa3nuyath TPAaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAHEHHUS 3JIEKTPUUECKOT0 3apsia) U OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMa JiIs ydacTka Leny, 3aKoH Jxoyns-JIenua u

zp.);
° HCIIOJIBb30BaTh HpI/IeMBI HOCTpOCHI/ISI (I)I/I3I/ILICCKI/IX MOIICHCP’I, IIOUCKaA " q)OpMyJII/IPOBKI/I JOKAa3aTCJIbCTB BBII[BI/IHYTBIX THUIIOTEC3 U
TeOpeTI/I‘{eCKI/IX BBIBOJIOB HA OCHOBE BMHI/IpI/I‘{eCKI/I YCTaHOBJ'IeHHBIX (baKTOB;

. HAXOJUTh A€KBATHYIO IPEATI0KEHHOH 3a1aue (PU3UYECKYI0 MOJENb, pa3peliaTh NpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH 00
3JIEKTPOMArHUTHBIX SIBJICHUAX C UCIOJIB30BAHUEM MAaTEMAaTHUYECKOT0 allapara, Tak ¥ P MOMOIIH METO/I0B OLEHKH.

KBanroBbie siBJIeHUA
BohinycCKHUK HAy4YUTCH:

® PacCIiioO3HaBaTb KBAHTOBLIC SABJICHUA U 00BACHATH HA OCHOBE HUMCIOIIUXCA 3HaHWH OCHOBHBIC CBOMCTBA HJIH YCJI0BUA NPOTCKAHUS 3THUX
SIBIICHHI: €CTCCTBCHHAS U HCKYCCTBCHHAA paJJUOAKTUBHOCTD, O-, B- " Y-U3J1y4CHH, BOSHUKHOBCHUC JIMHEHYaTOro CIICKTpPA U3JIYYCHUA aTOMa,

. OIUCHIBaTh M3YYCHHBbIE KBAHTOBbIE SIBJICHMS, HMCIOJIB3YS (PU3MUECKUE BEIMYMHBI: MAacCOBOE YHCIO, 3apsSA0BOE YUCIO, MEPHOA
noJrypacriazia, SHeprusi GOTOHOB; MPH ONMCAHUH MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICIT UCTIONB3YEMBIX BEIWYHH, UX 0003HAUCHUS U €AMHUIIBI
U3MEpEeHUs; HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEJIMYMHY C IPYTMMH BEJIUYMHAMHU, BBIYUCIATH 3HAUY€HUE (PU3NUYECKON
BEJINYUHBI;

° AHAJIIM3UPOBATb KBAHTOBLIC SABJICHUSA, UCIIOJIL3YA (1)H31/I‘~IGCKI/I€ 3aKOHBI U MOCTYJIAThI: 3aKOH COXPAaHCHHA DHCPIrUr, 3aKOH COXPAHCHUS
QJICKTPHUYCCKOI0 3apsdalid, 3aKOH COXpPaHCHHUA MACCOBOI'0 4HCJia, 3aKOHOMCPHOCTU HU3JIYYCHHA W IMOTIJIOMICHUSA CBETA aTOMOM, IIPHU 3TOM pa3jndaTb
CJIOBCCHYHO (1)0pMy1'II/IpOBKy 3dKOHa U €T0 MaTCMAaTUYCCKOC BBIPAKCHUC,

. pa3InyaTh OCHOBHBIE IPU3HAKH IUIAHETAPHON MOJIENIN aTOMa, HYKJIOHHOM MOJIETIN aTOMHOTO s1/1pa;

. IIPUBOJUTH IMPUMEPHI MPOSBICHHUS B NPUPOAE M IPAKTUYECKOIO HMCIOJIB30BAaHUS PAJUOAKTUBHOCTH, SIEPHBIX M TEPMOSIECPHBIX
peakLuil, CIIEKTPAJILHOIO aHAJIN3A.

BLIHyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBCH:

. UCIOJIb30BATh MOJyYSHHbIE 3HAHNUS B TIOBCEAHEBHOM JKM3HHU MPU 0OpaIleHUH ¢ TPpUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU (CUETUHUK
MOHU3UPYIOUINX YaCTHUII, JO3UMETP), AJI1 COXPaAHEHUS 310pPOBbs U COOITIOACHUS HOPM SKOJIOTMYECKOTO MOBEECHUS B OKpYKAlOIIeH cpere;

. COOTHOCHTB PHEPTHUIO CBSI3U aTOMHBIX si7Iep C Je(EeKTOM MaCChI;

. NPUBOANUTH TPUMEPHI BIUSHUS PAJAUOAKTHBHBIX HM3JIyUY€HHH Ha JKUBbIE OPraHU3Mbl; MOHUMATh MPUHIMII ACUCTBUS JO3UMETpa U

pas3inyaTtsb YCJI0BUA €TI0 UCIIOJb30BaHUAA,



. MMOHUMATh SKOJOTUYECKHE MPOOJIeMbl, BO3HHUKAIOIIUE IPU HCIOJB30BAHUU ATOMHBIX 3JICKTPOCTAHIIMM, M IYTH PEIICHHUS 3THX
po0JieM, IEPCIEeKTUBBI UCTIOIH30BAHUS YIIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

J1eMeHTbI ACTPOHOMMH

BbInyCKHUK HAY4YUTCSH:

. yKa3bIBaTh Ha3BaHUA M1aHeT COMHEYHOM CUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKHU CYTOYHOI'O BpallleHUs 3B€3AHOr0 HeOa, ABMKEHUS
Jlynbl, ConHIla 1 MJIaHET OTHOCUTENBHO 3BE3I;

. MMOHUMATD Pa3INUUs MEXIY TETUOIEHTPUYECKON U F€OLIEHTPUUECKON cCTeMaMu MUpa.

BhINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCS:

. yKa3bIBaTh OOLIME CBOMCTBA M OTJIMYMS IUIAaHET 3€MHOM IPYMIbl M IUIAHET-TMTaHTOB; MaibiX Teld CONHEUHOW CUCTEMbI U OOJIbIINX
IUTAHET; [10JIb30BAThCS KAapTOW 3BE3JHOI0 HeOa Mpu HAOII0ACHUSX 3BE3/IHOTO HEDa;

. pa3auyaTh OCHOBHbBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LIBET, TEMIIEpPATypa) COOTHOCUTD LIBET 3BE3/IbI C €€ TEMIIEPATYPOM; * pa3Inyarh
TUIIOTE3bl O MPOUCX0XkAeHUN COTHEYHOH CUCTEMBI.

Conep:xanue yueOHoro npeamera (7-9 ki.)

®u3uka u pu3nIecKHe MeTOIbI U3YyUYeHUsI MPUPOIbI

®dwusuka — Hayka o pupojae. Pusndeckue Tena u sapineHus. Habnroaenue u onucanue puzndeckux spieHui. Gusnueckuii SKCIIEPUMEHT.
MonenupoBaHue sIBICHUN U 00BEKTOB MPUPOIBIL.

@u3NYECKUE BEIWYMHBI U UX U3MEpeHHEe. TOYHOCTh U MOTPEIIHOCTh U3MEPEHN. MeXTyHapoaHas CUCTEMA €IMHULI.
duznyeckue 3aKOHBI U 3aKOHOMEpHOCTH. Pu3nka u TexHuka. Hayunsiit Mmeton no3Hanus. Ponb ¢usuku B GopMUPOBAHUN €CTECTBEHHOHAYYHON
TPaMOTHOCTH.

Mexanuyeckue siBJCHUSA

Mexanuueckoe ABM)XKEHHE. MarepuanbHas TOYKa Kak Mojenb (usmueckoro teina. OTHOCHUTENBHOCTh MEXaHUYeCKOro nBrkeHus. Cucrema
orcyeta.Pu3NyecKue BEIMYUHBI, HEOOXOIMMBIE AJIsi ONMUCAHUS ABM)KEHHUS W B3aUMOCBSI3b MEXAY HHUMH (IIyTh, NEpEeMEUIeHHE, CKOPOCTb,
YCKOpEHHE, BpeMsl ABMKEHHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. PaBHOMEpHOE IBI)KEHHE 10 OKPYXHOCTH. [lepBoIit
3akoH Hprotona m umnHepiusa. Macca tena. [lnotHocte BemectBa. Cuna. Egununsl cuiibl. Bropoi 3akoH Herorona. Tperuit 3akoH HbroToHa.
CBobOoanoe nmagenue ten. Cuna TspkecTu. 3aKoH BceMHpHOTo Tsrotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBsA3b MEXIY
CUJION TsKeCcTH B Maccol Tena. Jlunamometp. PaBHonelicTBytomas cuina. Cuiia Tpenusi. TpeHue ckosibkeHus. TpeHnue nokos. TpeHue B npupoae u
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texHuke. Mmmynbsc. 3akoH coxpaHeHusi umnyibca. PeaktuBHOe ABkeHHe. Mexanudeckas pabora. MomHocTs. DHeprud. [lorennuanshas u
KUHeTH4eckas sHeprus. [IpeBpamieHne ogHOro BUja MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHUS MOJIHOM MEXaHUYeCKON YHEPTHH.
[IpocTeie MexaHU3MBL. YCIOBUS PAaBHOBECHS TBEPJOrO TeNa, UMEIOIIEro 3aKpEIUICHHYIO OCh JIBIKeHUs. MomeHT cuibl. LleHTp TsbkecTu Tena.
Poruar. PaBHoBecue cun Ha peryare. Poluarm B Texnuke, ObiTy M mpupone. [loaBikHble M HemoJBuxkHbIE Onoku. PaBeHcTBO paboT mpu
MCTOJIb30BAHUH MPOCTHIX MEXaHNU3MOB («30JI0TO€ MPABUIIO MEXaHUKNY). KoappHuimeHT noie3Horo necTBus MexaHu3ma.

HaBnenune TBepAbIX Ten. Eaunuiel m3mepenus nasineHus. CrnocoObl n3MeHeHus nasieHus. JlaBnenue skuakoctedl W razoB 3akoH Ilackans.
JlaBneHune *XHUAKOCTH Ha JHO U cTeHKu cocyna. CoobOmaromuecs: cocyasl. Bec Bo3myxa.AtmocdepHoe masinenue. Vzmepenune arMocqepHOro
nasinenud. OnbiT Toppuueru. bapomerp-anepous. ATmocdepHoe AaBleHHME Ha pa3NUYHBIX BbICOTaX. | 'MapaBIuyeckue MeXaHHU3MbI (ITpecc,
Hacoc). JlaBneHue JKUAKOCTH U ra3a Ha MOTPYKEHHOe B HUX Teo. Apxumenosa cuia. [lnaBanue Ten u cynos Bo3ayxoriaBanue.

Mexanunueckue xonebanus. [lepuon, yactora, ammumnryna konebanuii. Pesonanc. Mexannyeckie BOJIHBI B OJHOPOJHBIX cpenax. JJiMHa BOJIHBL
3BYK Kak MEXaHM4YeCKasi BOJIHA. ' pOMKOCTb U BbICOTa TOHA 3BYKa.

TenyoBble sIBJIEHUS

CTpOGHI/Ie BCIICCTBA. ATOMBI H MOJICKYIJIBI. TennoBoe ABM)KEHHE aTOMOB U MOJICKYIIL. I[I/I(I)(bYSI/ISI B rasax, KHUIAKOCTAX M TBCPAbIX TCJax.
EpOYHOBCKOG IBMKeHHE. B3anmMopeicTBue (HpI/ITH)KeHI/IC u OTTaJ'IKI/IBaHI/Ie) MOIJICKYIIL. AFpCFaTHLIe COCTOSIHUS BellecTBa. Paznuuue B CTPOCHUU
TBEPABIX TCII, JKMJIKOCTEHN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO XAaOTHYECKOTO JIBUXKEHHUs 4YacTHll. BHyTpeHHss sHeprus. PaGora u
Terionepeiada Kak crnocoObl U3MEHEHHUs] BHYTpeHHEN sHepruu tena. TermnonpoBoaHocTs. Konseknus. M3nydenue. [lpumeps! Temionepenaun B
npupoje u TexHuke. KonruecTBo TemnoTsl. Y aenbHas TEIUIOEMKOCTb. Y IeibHas TEIIOTa CrOpaHUsl TOIUIMBA. 3aKOH COXPaHEHMs M IIPEBPAICHUS
SHEPIHH B MEXAHMYECKHUX M TEIUIOBBIX ITporeccax. [lnasinenue u oTBepaeBanne KpUCTAIMYECKUX Tell. Y esIbHAs TeIuloTa IuaBienus. Mcnapenue
u KoHJeHcauus. llornomenue sHepruM Npu HCIAPEHUM >KUJIKOCTH W BbIIENIEHHWE €€ NpU KoHJeHcanuu napa. Kunenwe. 3aBUCHMOCTH
TEMIIEpaTyphbl KUIIEHUS OT JaBJIeHUs. Y IelbHas TeIIoTa MapooOpa3oBaHus U KOHJeHcaluu. Bnaxnocts Bo3ayxa. PaboTa raza npu pacmupeHuu.
[IpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MaIIMHAX (MapoBasi TypOrHa, ABUraTeNlb BHYTPEHHETO CrOpaHus, peakTUBHBIN ABurarens). KI1J] TemioBoit
MAaIlMHBI. DKOJIOTHYECKHE MPOOIEMbl HCTIOIb30BAHMUS TEIIJIOBBIX MAIIHH.

JIEKTPOMAarHUTHBIE SIBJICHUSI

Onexrpuszanus puznyeckux Tea. BzanmoaencTBe 3apsHKeHHBIX Tel. J[Ba poa aeKTpUYecKuX 3apsaoB. J(eaMMOCTb AIeKTPHUYECKOTo 3apsia.
DneMeHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXpaHEHMsI JIEKTPUUECKOT0 3apsaaa. [IpoBoaHNKY, TOTYIPOBOAHUKYU M U30JISTOPBI AIEKTPUUYECTBA.
DNEeKTPOCKOI. DJIEKTPUUYECKOE TOJIE KaK OCOOBIM BUJ MaTepuu. HampsiKeHHOCTHh 3JIEKTpHUecKoro mojis. JleficTBue 3MeKTpUYecKoro mojs Ha
anekTpuyeckue 3apsiabl. KongeHncarop. DHeprust a31eKTpUUYECKOT0 10l KOHIEHcaTopa.
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BHCKTPI/ILICCKI/Iﬁ ToK. McTouHMKN SJICKTPHUYECCKOI'O TOKaA. BHGKTpI/I‘ICCKaH Oerb U €€ COCTaBHbIC YaCTH. HanpaBneHHe u HefICTBI/IH SJICKTPHUYECKOI'O
Toka. Hocurenu SJICKTPUYCCKHUX 3apsAJ0B B METaJlJIax. Cuma Toxa. BHGKTpI/ILIeCKOC HaITpsIXKCHUC. C‘)J’ICKTpI/ILIeCKOG COIIPOTUBJICHUE ITPOBOJHUKOB.
E,I[I/IHI/II_IBI COIIPOTUBIICHHA.

3aBHCHUMOCTh CHUJIBI TOKA OT HaIpsIZKCHUA. 3akoH Oma JJIA y4acCTKa LOCIIN. Y,Z[GJ'II)HOC COIIPOTUBJICHHUC. PeocraTtsl. HOCJ’Ie,Z[OBaTeJ'II)HOC COCIUHCHHUEC
IMPOBOAHUKOB. HapaHHeHbHOG COCAUHCHHUC ITPOBOJHUKOB.

PaboTta 37€KTpUYECKOro MOoJIs MO IMEPEMEIICHUIO AIIEKTPUYECKUX 3apsioB. MOIIHOCTh 3JEKTPUYECKOT0 TOKa. HarpeBaHue MpOBOJHHKOB
AIIEKTPHUYECKUM TOKOM. 3aKkoH [[xoyis - JleHma. DiaekTpuieckrne HarpeBaTeIbHbIe U OCBETHTENbHBIE TPUOOpsl. KopoTkoe 3aMbIkaHHeE.
MaruutHoe nosne. MHayKus MarHuTHOro noss. MarautHoe nosue toka. Onelt Opcerena. MarHuTHOE 10Ji€ MOCTOSHHBIX MarHUTOB. MarHutHoe
noJie 3eMJId. DJIEKTPOMaruuT. MaroHuTHoOe 1oJjie KaTylmKy ¢ TOKOM. [IpuMeHeHne a1neKkTpoMarauToB. JeficTBuE MarHUTHOTO 1OJIs Ha IPOBOJIHUK C
TOKOM M JBIYILYIOCS 3apsDKeHHYH0 yactuny. Cuna Ammnepa u cuwia JlopeHua. DOieKTpoaBHUraTeinb. SIBI€HHE 3JIEKTPOMAarHUTHOM WMHIYKIIHSA.
OnbiTel Papajes.

OnexTpoMaruuTHbele Kosebanus. KonedarenbHblil KOHTYp. OnekrporeHeparop. [lepemennsiit Tok. Tpancopmarop. Ilepenaua anekrpuueckoit
SHEPrUU Ha PAacCTOSIHUE. DJIEKTPOMAarHWTHbIE BOJHBI M MX CBOMCTBA. IIpMHLMIBI paguocBs3u U TeneBUACHUS. BinsHuE 371€KTPOMarHUTHBIX
M3JTy4YEeHUH Ha KUBbIE OPraHU3MBI.

Ceer — anekrpomarHuTHble BosHa. CkopocTh cBera. McTouHUKM cBeTa. 3aKOH MPSMOJIMHEWHOTO pacHpOCTPaHEHUE CBETA. 3aKOH OTPaXKEHHS
ceera. [lnockoe 3epkano. 3akoH mpenomiieHus cBeTa. JInH3bl. DOKYCHOE pacCTOSHWE W ONTHYECKas cujia JUH3bL. M300pakeHune mpenMera B
3epkaiie ¥ muH3e. OnTrueckue mpubopsl. ['na3 kak ontuyeckas cucreMa. Jlucnepcus ceta. Uatepdepenius u audpaxius ceeta.

KBanToBbI€ fABJICHUSA

Crpoenue atoMoB. [InanerapHas mozenb aroma. KBaHTOBBIN XapakTep MOTJIOMEHHUS U UCITyCKaHUS CBeTa aToMaMH. JInHelyaTble ClieKTphl.
OmnsiThl Pesepdopra.

CocraB aromHoro sjapa. [IpoToH, HEHTPOH U 37EKTPOH. 3aKOH DUHINTEHHA O MPOMOPIMOHATIEHOCTH Macchl M dHepruu. Jledekt macc u sHeprus
CBsI3U aTOMHBIX sjep. PagmoaktuBHocTh. [lepuon momypacnana. Anbga-uznydenue. bera-uznydenue. ['amma-uznydenue. SnepHble peakiu.
Wctounuku sHeprun ConHIla M 3Be3N. SlnepHas »HepreTuka. DKOJOTHYECKHE MPOoOJieMbl padOThl aTOMHBIX 3JIEKTpOCTAaHIMUA. Jlo3umerpus.
BnusiHue paguoakTUBHBIX M3JIy4E€HUN Ha JKHUBBIE OPTaHU3MBI.

Crpoenue u 3BoJronust Beesrennoit

['eonenTprueckass u reauomneHTpUUYecKas cucTeMbl Mupa. Dusnueckas npupoma HeOecHbix Ten ComHewuHoW cucTeMbl. [IpomcxoxaeHue
Conneunoii cuctembl. @usnueckas mpupoaa Comuna u 38e31. Ctpoenne Beenennoit. DBomorus Beenennoit. ['unoresa bonbioro B3peisa.
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7 kiacc Pu3zuka u pusnyecKkre MeToAbl U3yYeHHsi MPUPOAbI
dwusuka — Hayka o pupojae. du3ndeckue Tena u sieHus. Habnroaenne u onucanue Gu3ndecKkux sBiieHui. Ou3ndeckuii SKCIIEPUMEHT.
MonenupoBaHue sIBICHUNA U O0BEKTOB MPUPOIBIL.

dusnyeckue BEININHBI H UX HU3MCPCHHUC. TounocTh 1 IOrp€IIHOCTDH H3MepeHHI>i. MemnyHapoz[Haﬂ CHCTEMAa CAUHMUII.
dusznyeckue 3aKOHbI 1 3aKOHOMCPHOCTH. du3uka U TeXHUKA. Hay‘IHHﬁ METOJ Mo3HaHus. Ponb (1)H31/IKI/I B (I)OpMI/IpOBaHI/II/I CCTGCTBGHHOHaquOﬁ
I'paMOTHOCTH.

MexaHuveckue siBJIeHUS

Mexanunueckoe aBmxeHue. Pu3nueckrue BeIMYMHbI, HEOOXO0AUMBIE U1 ONUCAHUS IBUKEHUS U B3aUMOCBS3b MEX/ly HUMH (IIyTh, CKOPOCTb, BPEMsI
IBIOKEHUs). PaBHOMEpHOE M PaBHOYCKOpEHHOE MpsMOJMHENHHoe aABwkeHue. Macca Ttena. ITnotHocts BemectBa. Cuna. Enununst cunbl. Cuna
TsokecTd. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBs3b Mex1y cuiloil TshkecTu U Maccoit Tena. J{lunamomerp. PaBHoaelicTBytomas cuna. Cuia
TpeHus. TpeHue ckonbxeHus. Tpenue nokos. TpeHne B Ipupoie U TEXHUKE.

Mexannueckasi pabora. MomiHocTs. DHeprus. [loTenunansHas u kuHeTH4YecKas sHeprus. [IpeBpalieHre 01HOro BUAa MEXaHUUYECKON SHEPruu B
Jpyroil. 3aK0H COXpaHEHUs OJHOW MEXaHUYECKON SHEPTUH.

ITpoctbie MexaHu3Mbl. MoMeHT cuibl. Peruar. PaBHoBecue cuim Ha pblyare. Peiuaru B TexHuke, ObITy U npupoze. IlogBukHbIe U HETTOABUKHbBIE
65oku. PaBeHCTBO paboOT MpH HMCMOJNB30BAaHUM MPOCTHIX MEXaHU3MOB («30510TO€ MpaBuio MexaHUku»). Koadduuumenr nomnesnoro neicreus
MEXaHU3Ma.

JlaBnenue TBepablx Ten. Enununel mzmepenus nasieHus. CrnocoObl n3MeHeHUs OaBieHus. JlaBneHue xuakocted m ra3oB 3akoH Ilackans.
JlaBneHue XUJIKOCTH Ha JHO U CTeHKU cocyna. Coolmiaronuecss cocynbl. Bec Bo3ayxa.ATMmochepHoe naieHue. M3mepenne aTMocpepHOro
nasnenus. Oneir Toppuuennu. bapomerp-anepoun. ATMocdepHOe MaBICHHE Ha PA3IMYHBIX BBICOTaX. | MIpaBIMYeCKHe MEXaHHW3MBI (IIpecc,
Hacoc). [laBnenune ®KUAKOCTH U Ta3a Ha TIOTPY)KEHHOE B HUX Tello. ApxuMenoBa cwia. [InmaBanue ten u cynoB Bo3myxornaBanue.

TenioBble sIBJICHUSA
Crpoenue BemiectBa. ATOMBI U MOJIEKYJIbI. TernoBoe ABMKEHHE aTOMOB U MoJieKyJl. J{nuddy3us B razax, ;KkUIKOCTIX U TBEPBIX TeNaxX.

BsaumopeiictBue (mpuTskeHHe U OTTAJIKMBaHUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BelllecTBa. Paznuyrie B CTpOEHUU TBEPIBIX TN, )KUJIKOCTEH 1
ra3os.
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8 ki1acce
TenJioBble ABJICHUSA

TemnoBoe ABMKEHHE aTOMOB U MOJIEKYJL.. BpOyHOBCKOE ABHKECHHUE.

TennoBoe paBHOBecue. Temmneparypa. CBsi3b TeMIeparypbl CO CKOPOCTbIO XaOTHYECKOTO IBM)KEHUS YacTHUll. BHyTpeHHss sHeprus. PabGora u
Terulonepeiaya Kak crocoObl M3MEHEHMsI BHYTpeHHe sHepruu tena. TeronpoBogHocTs. Konseknus. M3nydenue. [Ipumeps! Teronepeaayun B
npupoje u TexHuke. KoianuecTBo TemoTsl. Y aenpHas TEIUIOEMKOCTb. Y IeibHasi TEIIOTa CTOPaHus TOIUIMBA. 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPIUM B MEXAHMYECKHUX M TEIUIOBBIX ITpoleccax. Ilnasinenue u oreepaeBanne KpUCTALIMNYECKUX Tell. Y JesIbHAs TeIuloTa IuiaBienus. Mcnapenue
u KoHJeHcanus. llornomieHnue sHepruM NpU MCIAPEHUM KUJIKOCTH U BBIJCIIEHUE €€ INpu KoHJeHcauuu mnapa. Kumenue. 3aBucumocTthb
TEeMIIepaTypbl KATICHHUS OT JAaBJICHHA. Y AeTbHAas TEIUIOTa MapooOpa3oBaHus U KOHIeHcanuu. BinaxkHocTs Bo3ayxa. PaboTa rasza mpu pacmmpeHun.
[IpeoOpa3oBanust JHEPTUH B TEIJIOBBIX MallnHax (mapoBasi TypOWHa, TBUTATENIb BHYTPEHHETO CrOpaHMs, peakTUBHBIN qBuratens). KI1/] remnoBoii
MalIMHbI. DKOJIOTMUYECKHE IPOOIEMBbl HCIIOJIb30BAHUS TEIIOBBIX MAIIMH.

DJIeKTPOMATrHUTHBIE SIBJIEHUS

OnexTpuszanus puzndeckux Ten. BzaumoaeiicTsue 3apsykeHHBIX Tell. J[Ba poja 3JeKTpHUecKUX 3apsiioB. JeaMMoCTh 3JIEKTPUUECKOro 3apsa.
DneMeHTapHBIN JIEKTPUYECKUM 3apsij. 3aKOH COXPAHEHHUs JEKTPUUYECKOro 3apsaa. [[poBoaHMKY, TONTYIPOBOJHUKH U U30JIATOPHI SJIEKTPUUYECTBA.
DAEKTPOCKOIM. DNEKTPUIECKOE TOJIe KaK OCOOBIM BHI MaTepHUH.

DOnektpruyeckuil ToKk. ICTOYHUKH 3JIEKTPUUECKOTO TOKa. DJIEKTpUUYECKas LIeTb U €€ COCTaBHbIe yacTu. HanpaBiieHne u neiCTBUS AIEKTPUUECKOTro
Toka. Hocurenu snekrpuyeckux 3apsaaoB B Metauiax. Cuia Toka. DNEKTPUUYECKOe HANPSKEHHE. DIEKTPUUECKOE COMPOTUBIIEHNE MTPOBOIHUKOB.
EI[I/IHI/IHI)I COHpOTI/IBHeHI/Iﬂ.

3aBHUCHMOCTh CHJIBI TOKA OT HampspkeHus. 3akoH OMa [ ydacTka 1enu. Y aenbHoe conpoTuBieHue. Peocratel. [locnenoBarensHoe coeuHeHne
MpoBOIHUKOB. [lapannenpHoe coeqnHEHNE TPOBOTHUKOB.

PabGora QJICKTPHUYCCKOI'O IIOJd MO TMEPEMCHICHUIO ISJICKTPUYCCKUX 3apdaaoB. MOIIHOCTh QJICKTPHUYCCKOI'0 TOKa. HarpeBaHI/Ie IpOBOAHUKOB
QJICKTPUYCCKUM TOKOM. 3axkoH I[)KOYJ'I}I - JIenua. 3J'ICKTpI/I‘-ICCKI/IC HarpeBaTCJIbHBIC U OCBETUTCIIBHBIC HpI/I60pBI. KOpOTKOe 3aMbIKaHHUC.

MarnurtHoe mojae. MarautHoe noie Toka. OnbIT apCTCI[a. MarsutHoe 1oji¢ MOCTOSHHEIX MarHUTOB. MarHuTHOE Iojie 3eMIIH. SJICKTpOMaFHI/IT.
MarauTHoe I10Jie KaTylIKH C TOKOM. HpI/IMCHCHI/IC OJICKTPOMArHUTOB.

Hcrtounuku cBera. 3aKOH IPSAMOJMHEHHOIO PacIpoCTpaHEHHE CBeTa. 3aKOH OTpaxkeHMs cBeTa. [linockoe 3epkanio. 3aKOH MPEIOMIIEHUs CBETA.
JIun3sl. DOKyCHOE pacCTOSIHME M ONTHYecKas cwia JuH3bl. M300pakeHue mpeamera B 3epkane u jguH3e. Onrtudeckue npubopsl. a3 kak
OINTUYECKas CHCTEMA.
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KBanroBble iBJIeHUSA

Crpoenue atoMoB. [InanerapHas mozens aroma. CoctaB aTOMHOTO siipa. IIpoTOH, HEMTPOH U AJIEKTPOH.

9 KJacc

MexaHHYecKHe sIBJIEHHUS

Mexannyeckoe IBIKCHHE. MaTepualibHas TOYKa Kak Mojaedb ¢u3udeckoro Ttejga. OTHOCHUTEIBLHOCTh MEXaHW4YeCKoro aABvxkeHus. Cucrema
orcueta.du3nyuecKkue BEIMYMHBI, HEOOXOIUMBbIC MAJIs OMHUCAHWS IBMKCHHUS W B3aUMOCBS3b MEXAY HUMH (IIyTh, MEpPEeMEIIEHUE, CKOPOCTb,
yCKOpEHHE, BpeMsi ABUKeHHs ). PABHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOIMHENWHOE IBIKeHue. PaBHOMepHOe ABMKEHHE 110 OKpY>KHOCTU. [1epBbiit
3akoH HprotoHa u mHepuus. Bropoii 3akon Hertorona. Tperuii 3akon Herorona. CBoOOgHOE majeHue Tel. 3aKOH BCEMHUPHOTO TATOTeHHS. Bec
tena. HeBecoMoCTb.

Nmnynbe. 3akoH COXpaHeHUs uMIyJbca. PeakTuBHOE JBUKEHME. 3aKOH COXPaHEHHUS [TOJIHOM MEXaHMYECKON SHEPIHH.

lenTp TsxKECTH TEuA.
Mexanunueckue konebanus. [lepuon, yacrora, amruntyaa koiaebanuid. Pesonanc. MexaHuueckue BOJHBI B OJTHOPOAHBIX cpefax. JlJIMHa BOJHBL.
3BYK Kak ME€XaHM4yecKasi BOJIHA. [ pOMKOCTb U BbICOTa TOHA 3BYKa.

DJIEeKTPOMArHUTHBIE SIBJICHUSI
DnexTpuueckoe Iose Kak ocoObl BUJ Marepuu. HampspkeHHOCTh 3eKTpuyecKoro mnoss. JlefcTBre AIeKTpUYecKoro Imosis Ha 3JEeKTPHYECKHe
3apsaabl. KonpencaTop. DHeprus 3JeKTpUUEcKOro mojisi KOHAEHCaTopa.

MaruutHoe nosne. MHIyKnuss MarHuTHOro mnojs. MarHuTHoe mnosie Toka. OmbIT Opcrenaa. MarHuTHoe moje KaTylIKu ¢ TOKoM. /[leiicTBue
MarHMTHOTIO I0JIs1 Ha MPOBOJHUK C TOKOM M JABIKYILYIOCS 3apspkeHHYo dacTully. Cuna Amnepa u cuna Jlopenna. Dnexkrpoasurarens. SBieHne
NEKTPOMAarHuTHOM HHAYKIMs. OnbiTel Papazest.

OnexkrpoMarHuTHele kKonebanus. KoneOatenbHblii KOHTYp. Dnekrporeneparop. Ilepemennsiii Tok. Tpanchopmarop. Ilepenaya snexrpuueckoit
SHEPTrUU Ha pacCTOSHUE. DJIEKTPOMArHUTHbIE BOJHBI M MX cBOWcTBa. [IpHHIMIBI pannocBsi3u U TeNeBUACHUS. BnusHME 37I€KTpOMarHUTHBIX
M3ITy4YeHUH Ha )KUBbIE OPraHU3MBI.

Caer — anekTpoMarauTHble BoiaHa. CkopocTh cBeta. Jlucnepcus csera. MaTepdepenius u nudpakius ceera.
KBaHToBBIC AIBJICHUSA
Crpoenue atomoB. [InmanerapHas moznens aroma. KBaHTOBBIN XapakTep MOIJIOMIEHUS U UICITYCKaHUs CBETa aToMaMu. JIMHelyaTsle CIIEKTPBI.

Omneiter Pesepdopra.
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CocraB aromHoro siapa. [IpoToH, HEUTPOH M AIEKTPOH. 3aKOH DHUHINTEHHA O MPOMOPIHOHATLHOCTH MacChl U dHepruu. JledekT Macc u sHeprus
CBsI3M aTOMHBIX siiep. PagunoaktuBHOCTh. [lepuon nonypacnana. Anbda-uznydenue. bera-uznyyenue. ['amma-nuznyuenue. SaepHsie peakuu.

Wctounuku sHeprum CoiHIa M 3Be3/A. SlepHas dSHEpreThka. DKOJIOTHYecKHe MpoOieMbl pabOThl aTOMHBIX AJIEKTPOCTaHIUH. [lo3umerpus.
BnusiHue paarioakTHBHBIX M3TTyYCHUN HA KHUBBIE OPTaHU3MBI.
Ctpoenue u 3Bo0NUA Beesiennoi

['eoneHTpUyecKkass M TEIUMOLEHTPUYECKAas CHCTeMbl Mupa. Pusmueckas npupoaa HeOecHbix Ten ConHeuHol cuctemsl. Ilpouncxoxxaenue
Conneunoii cucrembl. ®uznueckas mpupoaa Comnuua u 38e31. Ctpoenne Beenennoii. DBomonus Beenennoit. ['unoresa bonbioro B3peisa.

IIpumepHbIe TeMBbI JJA00PATOPHBIX M MPAKTHYECKHUX PadoT

JlaGopaTopHble paboThI (HE3aBUCUMO OT TEMAaTHUECKOW MPUHAAJICKHOCTH) JEIIATCS CIeIyIOIUE TUIIBL:
1.IIpoBenenue npsMbIX U3MEPEHUN PU3NUECKUX BETUUNH
2.PacueTt 1o noay4eHHbIM pe3yJIbTaTaM MPSMbIX U3MEPEHHUH 3aBUCUMOI0 OT HUX IapamMeTpa (KOCBEHHbIE U3MEPEHHUS).

3.HaOnromeHue sIBIEHUI M TOCTaHOBKA OIBITOB (HAa Ka4eCTBEHHOM YpPOBHE) MO OOHApYKEHHIO (haKTOPOB, BIMSIOIIMX HA MPOTEKAHWE TAHHBIX
SIBJICHUM.

4.MccnenoBanue 3aBUCUMOCTH OJHON (PM3UUECKOM BEIMUYUHBI OT APYToil ¢ MPeACTaBICHUEM Pe3ysIbTaTOB B BUIE IpadKa UM TaOIULIbI.
5.IIpoBepka 3aJaHHBIX TPEANON0KEHUH (IIPsIMble U3MEPEHUs PU3NUECKUX BEIMYUH U CPaBHEHHE 3aJJaHHBIX COOTHOILEHUH MKy HUMH).
6.3HaKOMCTBO C TEXHUYECKUMH YCTPOICTBAMH U X KOHCTPYHUPOBAHHUE.

Jrobas paGouast mporpamma JOJDKHA MpeycMaTPUBATh BBIMOJTHEHUE JTAOOPATOPHBIX pabOT BCEX yKa3aHHBIX THUIMOB. BbIOOp TemaTtwku u ymcliia
paboT KaX/10T0 THUIA 3aBUCUT OT 0coOeHHOocTel pabouelt mporpammsel 1 Y MK.

IIpoBenenne npsaAMbIX u3MepeHuil pU3NYEeCKUX BeJTHIUH
1. 3mepenue pa3mepoB Tel.

N3mepenune pazMepoB MaJIbIX TEIL.

N3mepenune maccel Tena.

N3mepenue oobema Tena.

N3mepenue cusl.

o U A WP

N3mepenue BpeMeHu mpoliecca, nepuoaa KoaebaHui.
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W3mepenue temnepaTypsl.
N3mepenue naBineHus Bo3ayxa B OaJlJIOHE O] TOPITHEM.
W3mepenue cuibl TOKa M €r0 peryinpoBaHue.
10. U3mepenue HanpsHKEeHUsI.
11. M3mepeHue yrioB najgeHus v MpeIOMICHHUS.
12. U3mepenue GOKYCHOTO pacCTOSHUS JTUH3HI.
13. U3mepenue paanoakTUBHOTO OHA.
PacueT no moJiydeHHBIM pe3yJibTaTaM NPSMbIX U3MePeHUIl 3aBUCHMOr0 OT HUX NapaMeTpa (KoCBeHHbIe H3MepeHusl)
1. 3mepeHue mIoTHOCTH BEIIECTBA TBEPOTO TeMa.
Onpenenenne KO3PUITUEHTA TPSHHUS CKOJBKCHHS.
Onpenenenne KeCcTKOCTU IPYKUHBI.
OmnpeneneHre BHITATKUBAIOIICH CUITBI, IEHCTBYIONICH Ha IOTPY)KEHHOE B )KUJIKOCTh TEJIO.
OmnpeneneHre MOMEHTA CUIIBI.
W3mepenne cKOpoCTH paBHOMEPHOTO JABFKEHHSL.
N3mepenne cpenHeil CKOPOCTU JBHKEHUS.

N3mepenne yckopeHus paBHOYCKOPEHHOTO JIBHKECHHUSI.

© ©°o N o gk~ DN

Omnpenenenue pabOTH M MOIITHOCTH.

-
©

OnpeﬂeneHI/Ie YaCTOThI KOJICOaHUMA T'py3a Ha NIPYKUHC U HUTH.

[EY
=

OnpeneneHre OTHOCUTENbHOM BIIaXXHOCTH.

[EY
N

OnpeueneHHe KOJIM4YECTBA TCIIJIOTHI.

[EY
w

Onpenenenne yaeabHOW TEIIOEMKOCTH.

[
>

I/I3MCpCHI/IC pa6OTBI 1 MOIIHOCTHU 3JICKTPUYCCKOI'O TOKaA.

-
o

H3MCpCHI/IC COIMPOTUBJICHHA.

[EY
o

Onpenenenne oNTUYECKON CUITBI TUH3BL.
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17. I/ICCJ'IGI[OBaHI/IC 3aBUCHMMOCTH BI)ITaJ'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BEMA HOpr}I(eHHOﬁ 4JaCcTu OT IINIOTHOCTH KHAKOCTH, €€ HE3aBHUCHMOCTH OT
IINIOTHOCTH U MaCChl TCJIaA.

18. I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TPCHUA OT XapaKTepa MOBEPXHOCTH, €€ HE3ABUCUMOCTH OT IJIOIIaau.

Hao0.1101eH1e siBJIEHUIT U IOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHeE) 10 00HAPYy:KeHNI0 (PaKTOPOB, BJAUSIOIIUX HA MPOTEKAHUE
JAHHBIX ABJEHUI

Habnronenue 3aBucMMOCTH NIepro/ia KojaeOaHuii rpy3a Ha HUTH OT JJIMHBI U HE3aBUCHMOCTH OT MacChl.
HabnroneHnne 3aBUCHMOCTH TIepro/ia KoJieOaHHii rpy3a Ha PY>KUHE OT MACChl M JKECTKOCTH.
HabntoneHue 3aBUCMMOCTH JAaBJICHUS ra3a OT 00beMa U TEMIIEPATYPHI.

HabmroneHue 3aBUCMMOCTH TEMIIEPATyphl OCTHIBAIOILEH BOJbI OT BPEMEHH.

WccnenoBanue siBiieHUs B3aUMOJCHCTBYS KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM HHIYKIIMH.

Habnronenue siBieHUs OTpaKEHUS ¥ IIPEIIOMIICHHUS CBETA.

Ha6J’II-O,[[eHI/Ie SABJICHUS NUCIICPCHUU.

© ©o N o ok wbdhRE

O6Hapy>KeHHe 3aBUCHUMOCTH COMPOTHUBIICHUS IPOBOJAHNKA OT €ro mapaMeTpoB U BCUICCTBA.

-
©

HccnenoBanue 3aBUCUMOCTH Beca Tejla B dKUAKOCTH OT 00beMa MOTPyKEHHON YacTH.

-
=

HccnenoBanue 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUMHBI OT IPYroi ¢ Mpe/ICTaBICHUEM PE3yJIbTaTOB B BU/IE IpadrKa UiIu TaOIHIIbI.

-
no

HccaenoBanne 3aBUCUMOCTH MacChl OT 00beMa.

-
w

HccnegoBaHue 3aBUCUMOCTH YT OT BpEMCHU IIPU PAaBHOYCKOPCHHOM JIBUKCHUU 0e3 HaYaIIbHOM CKOpPOCTH.

[
>

HccnegoBaHnue 3aBUCUMOCTH CKOpPOCTH OT BpCMCHU U IYTU ITPHU PABHOYCKOPCHHOM JIBUKCHHUU.

[EY
o

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CUJIbI TPCHHA OT CHJIbI JABJICHUS.

[EY
o

HccnenoBanue 3aBucUMOCTH AeQOpMAaIIUK PY>KUHBI OT CUJIBL.

[EY
~

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHui Tpy3a Ha HUTH OT JJIUHBL.

-
o

HccnegoBaHnue 3aBUCUMOCTHU nepuona KoJieOaHuit T'py3a Ha NPYKUHE OT )KCCTKOCTHU U MACCHI.

-
©

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA 4Cpe3 MPOBOAHUK OT HAIIPSIKCHUL.

)
©

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JAMIIOUYKY OT HapsKEHUSI.
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21. WccrnenoBaHue 3aBUCUMOCTH YIJIa IPEOMIICHUS OT yrijia MajaeHusl.

IIpoBepka 3alaHHBIX NPEANOJI0KEHU (MPsiMble M3MePeHus (PU3UYEeCKUX BeJIMYMH U CPAaBHEHHUE 32IAaHHBIX COOTHOIIEHUH MeKIy HUMU).
IIpoBepka rumores

1. TIlpoBepka rumotessl 0 TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTU B TPYOKE OT TeMIIepaTyphl.

2. IIpoBepka TUIOTE3bI O MPSIMOI MPOMOPIIHOHATBHOCTH CKOPOCTH MIPH PABHOYCKOPEHHOM JIBIXKEHUU TMPOIICHHOMY TTyTH.

3. HpOBepKa TUIOTE3bI: IPHU IMOCICAOBATCIIbHO BKIIIOYCHHBLIX JIAMIIOYKH W IMPOBOAHHMKA HJIM JABYX IIPOBOJHUKOB HAIIPSXKCHHA CKJIAAbIBAThH
HeNb3s (MOXKHO).

4, HpOBepKa IMpaBHuJia CJIIOKCHHA TOKOB Ha ABYX IapaJlJICJIbHO BKIIFOYCHHBIX PE3UCTOPOB.

TemaTuuyeckoe MJIAHAPOBAHHE

7 knace
Ne
/ HaunmeHnoBanue pasnena, TeMbl Bcero uacos DOPMBI KOHTPOIIS
n/n
1 Omuka W (U3NYECKHe METOJbl H3YYCHUS 5
" | npuposL. nabopaToOpHBIX padoT - 1
2. | TennoBsie ABIECHUS 7 NaGOpaToOpHBIX PaoT - 1
KOHTPOJILHBIX paboT — 6
3. | Mexanuueckue sSBICHUS 56 7a00paToOpHEIX padoT -8
Hroro: KOHTPOJIbHBIX paboT — 6
68 naboparopHbIx pador -10
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8 kiaacc

Ne
o HanmenoBanwue pasnena, TeMbl Bcero wacos DOpPMBI KOHTPOJISL
KOHTPOJIBHBIX paboT — 2
1. TennoBbie  sBICHHUS 25 1a00paToOpHBIX padboT -2
KOHTPOJIBHBIX paboT —3
2. DNEeKTPOMAarHUTHBIE SIBIICHUS 43 1a00paToOpHBIX padoT - 8
Uroro: KOHTPOJBHBIX paboT — 5
68 naboparopHbix padot -10
9 kJ1acc
Ne
i HanmenoBanwue pasnena, TeMbl Bcero gacos DOPMBI KOHTPOJIS
KOHTpPOJbHBIX padboT — 4
1. | Mexanuueckue siBICHUS 58 nabopaTOpHBIX padoT -3
KOHTpPOJBbHBIX padoT —1
2. | DneKTpOMarHUTHBIE SBICHUS 24 1a0opaTopHEIX paboT - 1
KOHTPOJIBHBIX paboT —1
3. | KBanroBsIie sBIICHUS 20 nabopaTOpHBIX paboT - 2
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Hroro:

102

KOHTPOJIBHBIX paboT — 6

nabopaTopHbIX paboT -6
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