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Pabouas nporpamma
no yueOHoMy TipeameTy «DPu3ukay
Ha YPOBEHb OCHOBHOT'O OOIIIET0 00pa3oBaHus, peanu3yromias GpenepanbHblii ToCy1apCTBEHHBIA 00pa30BaTeNbHbIN CTAHAAPT C
UCIOJIb30BaHUEM 000pyI0BaHus LeHTpa « Touka pocTa»
7-9 Kyacchl.
ba30BbIll ypOBEHB.

Pa3zpa6oran: yunrens Qusuku
OI'bOY «benenuxunckas COILLD

Yepnoa M.A.

c. bexenuxuno 2022 r.



IlosicHuTeILHAS 3aIUCKA
B nmporpamme mpeaycMOTpeHO BHEAPEHHS HOBBIX 00pa30BaTEIbHBIX KOMIICTCHIIMN B paMKaX PErMOHAIBHOTO MPOCKTa
«CoBpemenHas mkoja» (B hopme IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOTO U TexXHoJIoTrueckoro npoduseit « Touka poctay).
Hcnons3oBanue o0opynoBanus 1ieHTpa « Touka poctay npu peanuszanyu JaHHON NporpamMMBbl MO3BOJISIET CO3AaTh YCIOBHUS:

. JUIS pacIIupeHHsl COACPKAHUSI ITKOJIBHOTO OMOIOTHYECKOro 00pa3oBaHus;

. JUTSI TIOBBITIICHUS TI03HABATEILHON aKTUBHOCTH 00YYAIONTUXCSl B €CTECTBEHHO-HAYYHOM 001acTH;

. JUTSL pa3BUTHSL JIMYHOCTH peOeHKa B TMporecce OO0ydeHHs OHOJIOTHH, €ro CIOCOOHOCTeH, (OpMHUpPOBAaHUS U
YAOBIIETBOPEHUS COIMAIEHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEH;

. JUTsl pabOThI C OJIApEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIMU WX Pa3BUTHs B PA3JIMYHBIX 00JIACTSIX 00pa3oBaTEIbHOM,

TBOPUYECKOH 1€ATEIBHOCTH.

[Tpumensia nudpossie Jad0OpaTOpUU HA YpoKax OMOJIOTHH, yUalIUECss CMOTYT BBIMOJIHUTH MHOKECTBO JIA0OPATOPHBIX pabOT
Y SKCIEPUMEHTOB 110 IPOrpaMMe OCHOBHOW HIKOJIBI
Pabouas mporpamMmma no ¢pu3MKe OpUEHTUPOBaHA HA yJalluxcs 7 - 9 KJIacCOB U pealin3yeTCsl Ha OCHOBE CIIEIYIOIINX JOKYMEHTOB:

e 3akoHa P® «0O6 obpazoBanum» (o1 29.12.2012 Ne273-®3) u 3akona PT «O06 o6pazoBaHum

e denepanbHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHapTa OCHOBHOTO 0011ero oOpa3zoBaHus no ¢gusuke.,2010 r.

e (OOpa3zoBarelbHON MPOTpaMMbl OCHOBHOIO 0011ero oopazoBanus B cootBeTcTBHE ¢ DI'OC OO0 "Cpennsis
oO1eoOpaszoBarenbHas 1mkoia moc. uM. 25 Oktsaops" (yrBepxkaena mpukaszom Ne 1 ot 28.08.2017 r.);

e [IpumepHoii mporpaMMbl OCHOBHOTO 001Iero oopasoBanus mno ¢usuke. 7-9 knaccsl (B. A. Opnos, O. ®. Kabapaun, B. A.
KoposuH, A. 0. [Tentun, H. C. [lypsiieBa, B. E. ®panxun, M., «IIpocsemnienuey», 2013 1.);

e ABrtopckoil nporpammbl A.B. Ilepsimikuna no ¢usuke ps 7-9 knaccos. [Iporpamma ocHOBHOro oOuiero oOpa3oBaHUS.
®uzuka. 7-9 knaccel ABropsl: A.B. Ileppiukun, H.B. ®unonosuy, E.M. ['yTHUK.

e VYyebHoro mnana MBOY "Cpenusia 061meoopa3oBaTenbHast mkoja noc. uM. 25 Okts0ps" JlanieBcKoro MyHHUITUTAIBHOTO
pationa PecniyOnuku TaTtapcras;

o @enepabHOTO MIEpeUHs Y4eOHUKOB, PEKOMEHYEeMbIX K UCITOJIb30BAHUIO TP PeaTn3allii UMEIOIINX TOCYJapCTBEHHYIO
aKKpeauTaIliio 00pa3oBaTeIbHBIX MPOrPaMM HayaJIbHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPEAHETO 00111er0 00pa3oBaHus
(cniucka yueOHukoB MBOYVY "Cpennsis o6mieoOpazoBaTebHas 1mikoJia noc. uM. 25 Oxtsa6psa" JlaumeBckoro
MyHUIIMNaNbHOTO pailoHa Pecriybnuku TarapcraHn.)

O06ocHOBaHHOCTH padoyeil MPOrpaMMbl



dusuka — pyHIaMeHTalbHaAs HayKa, UMEoIas CBOeH MpeaIMeTHON 001acThio 00IIe 3aKOHOMEPHOCTH IPUPOJIBI BO BCEM

MHOT000pa3uM SIBJICHUI OKpY’Karolero Hac mupa. ®usuka — Hayka 0 IpUpoje, u3ydaromas Hanbosee oOue U mpocTeiIme
CBOMCTBa MaTepuaibHOro Mupa. OHa BKJIIOYAET B c€0s KaK MPOLIECC MO3HAHUS, TaK U Pe3yJbTaT — CyMMY 3HAHHI, HAKOIJIEHHBIX
Ha MPOTSKECHUH HCTOPUUYECKOTO Pa3BUTHUS 00IIIECTBA. DTUM U OTIpeAeIIsAeTCs 3HaueHNe GU3UKH B IIKOJILHOM oOpa3oBaHuu. Pusnka
uMeeT OOJIBIIIOE 3HAYEHUE B JKU3HH COBPEMEHHOTO OOIIECTBA U BIMSET HAa TEMIIBI Pa3BUTHUS HAYYHO-TEXHUUYECKOTO Mporpecca.

O0ocHoBaHMe BHIOOPA Yy4eOHO-METOAUYECKOr0 KOMILIEKTA VISl peaju3aluu pado4eil mporpaMMbl 0 NpeaMeTy
[IpenonaBanue kypca «®u3uka» B 7-9 kiacce OpUEHTHPOBAHO HA UCMOJIb30BaHUE YUCOHUKOB:

o A.B. Ileppiukun ®@usuka 7 kiacc. Y4eOHUK 111 00111e00pa3oBaTeNbHbIX yupexxaenuit.- M.: JIpoda, 2017 r.

e A.B. [leppimikun ®usuka 8 knacc. Y4ueOHUK 7151 00111€00pa3oBaTenbHbIX yupexaennil.- M.: JIpoda, 2018 r.

e A.B. Ileppiukun, E.M. I'ytHuk. ®usuka 9 knacc. YueOHuUk 1u1s1 001ieo0pa3zoBaTeabHbIX yupexaenuid.- M.: Jlpoga, 2019 r.

JlocTtonHCTBOM yueOHUKOB JaHHOTO Y MK SIBIISIFOTCS SICHOCTD, KPATKOCTh U IOCTYTHOCTb U3JIOKEHUS, TOAPOOHO ONMCAHHBIE U
CHA0>KEHHbIE PUCYHKaMH JIEMOHCTPAIIMOHHBIE OIBITHI U AKCIIEPUMEHTAIbHBIE 337aun. Bee riaBbl yueOHMKa coaeprkaT OoraThlid
WUTIOCTpaTuBHBIN Matepuai. B 2012 r. uzgatensctBo «/Ipoda» coBMecTHO ¢ n3narenbcTBOM «BepTukaib» BBITYCTHIIO YUeOHUK
i 7 Kjacca B HOBOM O()OPMIIEHUU U C 3JIEKTPOHHBIM MPHIOKEHHUEM, KOTOPOE pa3MElIeHO Ha cailTe u3naTenbeTBa «/Ipodar.
Y4eOHUKN pacCUuTaHbl HA TAKYI0 CTPYKTYpPY, NPU KOTOPOM Ha MEepBOW CTymneHu mpoduiibHoe oOyueHue He BBoautca. OH
BKJIIOUAET BECh HEOOXOAMMBIN TEOPETUUYECKUH MaTepuan 1Mo (U3MKe ISl U3yuyeHHUs B OOIIe00pa30BaTEIbHBIX YUPEKIACHUSX.
Y4eOHUK OTIMYAeTCsl MPOCTOTOM M JIOCTYMHOCTBIO M3JI0KEHHUS MaTepuania, MpeayCMaTpUBAETCS BBITIOJIHEHHE YIPaKHEHUH,
KOTOPBIE IOMOTAIOT HE TOJIBKO 3aKPEMUTh MPONICHHBIN TEOPETUUECKUI MAaTepUall, HO U HAYUYUThCSI IPUMEHSTh Ha TPAKTHKE.

1. O0mas xapakTepuCcTHKA y4eOHOIo npeamera

[ koabHBIN KypC PU3UKU - CUCTEMOOOPA3YIOIIHI 11 €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, T.K. PU3NUECKUE 3aKOHbI
JIe)KaT B OCHOBE CO/IEP KaHUS KypCOB XUMHH, OU0JIOruH, reorpaduu 1 acTpoHOMUU. OH pacKpbIBaeT poJib HAYKU B 9KOHOMUYECKOM
U KyJIbTYPHOM Pa3BUTHU OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAyUYHOTO MUPOBO33PEHHS.

g pemienus 3aaad (GOpPMUPOBAHMS OCHOB HAYYHOTO MHMPOBO33PEHMsI, Pa3BUTHS HWHTEUIEKTYyaJlbHBIX CIIOCOOHOCTEH WU
MO3HABATEJIbHBIX HUHTEPECOB 00YUYaIOIIMXCsl B MPOIecce U3yueHus: (PU3MKM OCHOBHOE BHUMAHME YJENSIETCA HE Iepeaye CyMMBI



TOTOBBIX 3HAHWH, & 3HAKOMCTBY C METOJaMU Hay4HOTO MO3HAHMS OKPY’KAIOIIEro MUpPA, MOCTAHOBKE MPOoOJeM, TPEOYIOIUX OT
00y4aromuxcsi CaMOCTOSITEIHbHOM A€ATEIbHOCTHU IO UX Pa3peIIeHUIO.

Kypc ¢usuku B mporpamMmme 0OCHOBHOTO O0I1IET0 00pa30BaHUsI CTPYKTYPUPYETCSl HA OCHOBE PACCMOTPEHHSI Pa3IUIHbIX (OpM
JBIDKCHUS MaTEPUU B TOPSIIKE MX YCIOXKHEHHS: MEXAHUYECKUE SIBIICHUS, TEIJIOBBIC SIBJICHUS, 3JICKTPOMArHUTHBIC SIBJICHMUS,
KBaHTOBbIC siBJIcHUsA. DU3MKa B OCHOBHOW IIIKOJIE M3YyYaeTCs HAa YPOBHE PACCMOTPEHHMS SIBICHHU HPUPOJIbI, 3HAKOMCTBA C
OCHOBHBIMHU 3aKOHAMU (DM3HKH U IPUMEHEHUEM ITHX 3aKOHOB B TEXHHUKE M TIOBCETHEBHOM JKU3HH.

B pesynbrate u3ydeHus (QpU3MKH JaibHEHIIEe pa3BUTHE MOJIydaT JUYHOCTHBIC, PETYJISTUBHBIE, KOMMYHUKATUBHBIE U
MO3HABATENIbHBIE YHHUBEPCAJIbHbIE ydeOHble ACUCTBUS, ydeOHas (oOmas v mpeaMmeTHas) W oodmienonb3oBaTeiabckas MKT-
KOMITETEHTHOCTh OOYYaroIIMXCsl, COCTABISIONINE MCUXO0JIOTO-TIEJarOTHYECKYI0 U MHCTPYMEHTAIbHYIO OCHOBBI (hOpMHUPOBAHUS
CIIOCOOHOCTH M TOTOBHOCTM K OCBOCHHIO CHUCTEMAaTUYECKMX 3HAHWUW, HMX CAMOCTOSITEIBHOMY TOIOJIHEHUIO, MEPEHOCY U
MHTErpalliK; CIOCOOHOCTU K COTPYIHHUYECTBY M KOMMYHHUKAIIMHU, PEUICHUIO JTUYHOCTHO U COIMAIIBHO 3HAYMMBIX MPOOJIeM U
BOIUIOIIEHHUIO PEIICHUI B IPAKTUKY; CIOCOOHOCTH K CAMOOPTaHHU3aIli1, CAMOPETYJISAINUA U PEdIICKCUU.

N3yuyenue pu3UKU HA JAHHOM dTane GU3NYECKOT0 00pa30BaHMsl HANIPABJIEHO HA TOCTUKEHHUE CJIETYIOIIUX Heei:

® TTOHUMAaHHWE yYaIUMHUCS CMBICIIAa OCHOBHBIX HAYYHBIX TIOHSITHIA U 3aKOHOB (DM3HWKH, B3AMMOCBSI3H MEKy HIMH,

e (QopmupoBaHUE y YUalTUXCs MPEACTABICHUN 0 PU3NUECKON KapTHUHE MHUpA.

® OBJIaJICHHEC YMCHHUSAMHU IIPOBOJUTH HAOIOACHUS IPUPOIHBIX SBICHUMN, OMUCHIBATh U 0000IIATh pe3yJIbTaThl HAOIIOICHHM,
UCIIOJIb30BaTh IPOCTHIC HM3MEPUTEIbHBIE TPHOOPHI ISl HM3y4YeHUs (PU3MUECKUX SBICHHUM; MPEICTABIATH PE3yJIbTaThl
HaOMIOACHUHN WM U3MEPECHUIA ¢ TTIOMOIIBIO TaOJuI], Tpad)MKOB M BBISBIISTH HA 3TOM OCHOBE AMIUPUYECCKUE 3aBHCHMOCTH;
MIPUMEHSTH IMOTYyYEHHBIC 3HAHUS IJI 00BSICHEHUS pa3HOOOPa3HBIX IPUPOIHBIX SBJICHUH U MPOIIECCOB, IPUHITAIIOB ICHCTBUS
BOKHEHIITNX TEXHUICCKUX YCTPOUCTB, JIJIS pelIeHUs (PU3NISCKUX 3a71aY,

® pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, MHTCIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce PEIICHUS
WHTCJUICKTYaJIbHBIX ~ TPoOJeM, 3ada4 ¢  BBIIOJHEHHS OKCIEPUMEHTAJBHBIX HCCICIOBAaHMM; CIOCOOHOCTH K
CaMOCTOSITEIbBHOMY TPHOOPETCHHIO HOBBIX 3HAHMK MO (PU3MKE B COOTBETCTBHU C >KHU3HCHHBIMH TOTPEOHOCTSIMHU M
UHTEpPECaMH;

® BOCIHUTaHHWE YOCKICHHOCTH B ITO3HABACMOCTH OKPY)KAIOMIET0 MHpa, B HEOOXOJAMMOCTH Pa3yMHOTO HCITOJIb30BaHUS
JTOCTIKCHUM HAYKW M TEXHOJIOTUH JIJIS JAJIbHEHUIIIET0 Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA, YBAKCHUS K TBOPIIAM HAYKH U
TEXHUKHW; OTHOIIICHUS K (PU3HUKE KaK K JIEMEHTY 00IIEeUYeIIOBEUECKON KYIbTYPHI;

® TIPUMEHEHHWE MMOJTYYEHHBIX 3HAHUH U YMEHHUH JJIs PEIICHUS MPAKTHYECKHUX 3a71a4 MTOBCEIHEBHOW JKU3HU, I 00SCIICUCHUS
0€e30MacHOCTH.



B 3apaum o0yvyenuns pusnke BXOAAT:

pa3BUTHE MBIIICHHUS y4almxcs, (OpMUPOBAHUE Yy HUX HaBbIKa CaAMOCTOSITENIbHO MPUOOpETaTh W MPUMEHSITHh 3HAHUS,
HAOII0IaTh ¥ OOBACHATH (PU3UUECKUE SBIICHUS;

OBJIA/ICHUE LIKOJILHBIMU 3HAHUSAMHU 00 SKCIIEPUMEHTAIBHBIX (DaKkTax, MOHATHUIX, 3aKOHAX, TEOPHUIX, METoJaX (U3NIECKOi
HayKH; O COBPEMEHHOW HAyYHOW KapTHHE MUPA; O IMIUPOKUX BOZMOXKHOCTAX MPUMEHEHUs (PU3NYECKUX 3aKOHOB B TEXHUKE
Y TEXHOJIOTUH;

YCBOCHHE MIKOJIbHUKAMU UICH €MHCTBA CTPOCHUSI MATEpUU M HEMCUYEPIIAeMOCTH TpoIiecca ee O3HAHMSI, TOHUMAaHUEe POJIU
MPAKTUKU B IO3HAHUM (PU3MUECKUX SBJICHUM U 3aKOHOB;

¢opMHpoBaHUE MMO3HABATEIBHOTO HMHTEpeca K (U3MKE U TEXHHMKE, PAa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, OCO3HAHHBIX
MOTHBOB YU€HUS; OJMOTOBKA K MPOJOJIKEHHUIO 00pa30BaHUs U CO3HATEILHOMY BbIOOpY Mpodeccuy;

3HaKOMCTBO YYalllUXCsl C METO/IOM HayYHOI'O MTO3HAHUS ¥ METO/IaMU UCCIIEJOBaHMsI OObEKTOB U SIBJICHUM IPUPOJIBI;
MpHOOpETEHUE YUAIIMMUCS 3HAHUH O MEXaHUYECKUX, TETUIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX, PU3NIECKUX
BEJIMUMHAX, XapaKTEPUIYIOIINX ITH SIBICHUS;

dopMupoBaHUE y y4yalluxcsi YMEHUI HaOJt0aTh MPUPOTHBIC SIBJICHHS W BBINOJHATH OMBITHI, TAOOpaTOpHBIE PaOOTHI U
HKCIIEPUMEHTAJIbHBIE HWCCICNIOBAHUS C HCIOJIB30BAaHWEM HW3MEPHUTENBHBIX MPHUOOPOB, MIMPOKO TMPUMEHSEMBIX B
PAaKTUYECKOH JKU3HU;

*OBJIQICHUE YYAIIUMHUCA TaKUMHU OOILEHAYYHBIMU NOHATHUAMHU, KaK IMPUPOJHOE SBJICHHUE, SIMIHPUUYECKH YCTAaHOBJICHHBIN
¢axt, npobiema, rUNOTE3a, TEOPETUUECKUN BBIBOJI, PE3YJIbTAaT SIKCIIEPUMEHTAILHOM TPOBEPKH.

N3y4yenune U3k HANIPABJICHO HA BLIPA0OTKY KOMIIETCHLIMIH:

00ueobpazoeamenbHbix:

YMEHHSI CaMOCTOSITEJIbHO U MOTUBHPOBAHHO OPraHU30BBIBATh CBOIO MO3HABATEIBHYIO JNESITEIBLHOCTh (OT MOCTAHOBKU O
MOJTYUYEHHUSI ¥ OLICHKU pe3yJibTaTa);

YMEHHSI HMCIIOJIB30BaTh JJIEMEHTHI NMPUYMHHO-CIICJICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIBLHOTO aHaln3a, OMPEICIITh
CYIIHOCTHBIC XapaKTEPUCTHUKUA H3Yy4aeMOTO OOBEKTa, Pa3BepHYTO OOOCHOBBIBATH CYXKIICHHUS, JaBaTh OMpEICICHUS,
MIPUBOAUTH JI0KA3aTEIbCTBA;

YMEHHUSI HUCIIOIb30BaTh MYJIbTUMEIUNHBIE PECYpChl U KOMIIBIOTEPHBIE TEXHOJIOTHU JJIsi 0O0pabOTKM W Mpe3eHTalUU
pE3yJbTAaTOB MO3HABATEIILHON U

MPAKTUYECKOU IEATECIILHOCTH;




® YMEHHUsS OLICHHBATh M KOPPEKTUPOBATH CBOE MOBEACHUE B OKPYKAIOLIEH cpejie, BHIMOIHATh 3KOJOTHYECKHE TPeOOBaHUS B
IIPAKTUYECKON AEATEIBHOCTH U IIOBCEAHEBHON KU3HHU.

npeoMemHo-0pUeHMUPOBAHHbIX

® [IOHMMAaTh BO3PACTAOIIYIO POJIb HAYKH, YCUJIICHUE B3aMMOCBSI3H U B3aMMHOI'O BIIMSHHS HAYKU M TEXHHUKH, IPEBPALLCHUS
HayKH B HETIOCPEJCTBEHHYIO POU3BOIUTENBHYIO CHITy OOLIECTBA;

® (0CO3HABaTh B3aMMOJCICTBUE YEIIOBEKA C OKPYKAIOLIEH Cpe10il, BOSMOKHOCTH U CIIOCOOBI OXPaHbl IPUPOJIbI;

® pa3BUBAaTh MO3HABATEIbHBIE MHTEPECHl U UHTEIUIEKTYyaJIbHBIE CIOCOOHOCTH B MPOLIECCE CAMOCTOSATEIBLHOIO MPUOOPETEHUS
du3nYecKuX 3HAHUI ¢ UCTIOIB30BAHUM Pa3TUYHBIX HCTOYHUKOB HH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

® BOCHHTHIBATh YOEXKJIEHHOCTh B MO3UTUBHOM pOJIM (PU3MKHU B KM3HU COBPEMEHHOI'O OOIIECTBA, TOHUMAHUE MEPCIEKTUB
Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEJCTB CBS3U U JIP.;

® OBJa/€BaTh YMEHUSIMHU NIPUMEHSATh NOJyUCHHbIEC 3HAHMS JIs1 TOJIYYEHUS pa3HOOOPa3HbIX (PU3UUECKUX SIBJICHUM;

® [IPUMEHSATH MOJYUYEHHBIE 3HAHUS U YMEHHMS JIJIsl O€30MacHOr0 MCIOJIb30BAHMS BEIIECTB U MEXAHU3MOB B OBITY, CEIBCKOM
XO35MCTBE W MPOMU3BOJCTBE, PELICHUS NPAKTUYECKUX 3a7ad B TOBCEAHEBHOM KU3HH, MPEAYNPEXKICHUS SBICHUA,
HaHOCSIIINX BpeJ 3I0POBbIO YEJIOBEKA U OKPYIKAIOIIEH Cpee.

Hcnonb30BaHue METO0B U MeIarorn4ecCKnX TEXHOJIOTHil, HANIPABJICHHBIX, HA peajn3anuio 0a30Boil 00pa3oBaTeIbHOI
nporpamMmmel no ¢pusuke

DOpMHUPOBAHUIO HEOOXOIMMBIX KIIIOUEBBIX KOMIIETEHLHUN CIIOCOOCTBYET MCIIOJIb30BAHUE COBPEMEHHbIX 00pA308amenbHblx
MexHOI02UlL
® TEXHOJIOTHS MPOOJIEMHOI0 00yUYeHUs,
® TEXHOJIOTHSI HHTETPUPOBAHHOIO 00yUYEeHUS,
TEXHOJIOTHsI UTPOBOT'O O0yUYeHUs,
TE€XHOJIOTHUS MO3TOBOT0 MITYypMa (MMCbMEHHBIM MO3TOBOM IITYPM, HHIWBUIyalbHBIA MO3TOBOM IITYPM);
TEXHOJIOTUS UHTEHCU(PUKALUU 00yUYEHHUSI HA OCHOBE CXEMHBIX U 3HAKOBBIX MOJieliel yueOHOTo MaTepuaa
TEXHOJIOTHS Pa3BUTHS KPUTUUECKOTO MBIIIJIEHUS YEPE3 UTEHNUE U TUCHMO;
TEXHOJIOTHsI 00YUYEHHSI CMBICIIOBOMY YTEHHIO YU€OHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;
TEXHOJIOTUS POBEJICHUS TUCKYCCHI;
TexXHoJorus «J{edaTe»;
TEXHOJIOTHsI 00yUYEeHHsI Ha TPUMepe KOHKPETHBIX CUTYyalUN




MH(GOPMALIMOHHBIE TEXHOJIOTUU: HCIOJb30BaHWE KOMIBIOTEpA ISl TMOUCKAa HEoOXOoauMoW HWH(GOpMalWU, CO3/JaHue
MPOEKTOB, OTYETOB,

TEXHOJIOTHSI PA3BUBAIOIIETO OO0YICHHSI

TEXHOJIOTHSI HHIUBUAYaJIbHOTO 00yIeHHUS

CUTyalus-IipoodieMa — MPOTOTHII PeaIbHOM MPOOIIeMbI, KOTOpasi TpeOyeT ONepaTUBHOTO PEIICHUs (C TOMOIIBIO MOJ00HOM
CUTYaIl¥ MOYKHO BBIpA0AThIBATh YMEHHSI 110 TTOMCKY ONITUMAJIEHOTO PEIICHHUS );

CUTYaIUs-WLTIOCTPAIUS — TMPOTOTUI PEaThbHON CHUTyalldd, KOTOpas BKJIIOYAeTCS B KadecTBe (pakTa B JICKIIMOHHBIN
MaTepuan (BU3yalbHas oOpaszHas cuTyarnwsl, npeacraBieHHas cpeacramu KT, BeipabaTbiBacT yMeHHE BU3YaTU3UPOBATh
uH(OpMaIHIO SIS HAaXO0XKJICHHS 0oJiee MMPOCTOro crocoda e€ peeHus ),

CUTYaIHsI-OlIEHKa — MPOTOTHIT PEaTbHOM CUTYaIlMU C TOTOBBIM MPEIIOJIaraéMbIM PEIICHUEM, KOTOPOE CIIEYET OLEHUTD U
IPEIOKUTH CBOE a/IeKBaTHOE PELICHHUE;

CUTYyalusI-TPEHUHT — TMPOTOTHIT CTAHJAPTHOW WIIM JPYTOW CUTyaIluu (TPEHUHT BO3MOXKHO MPOBOJUTH KaK IO OITMCAHHIO
CUTYAIIMH, TaK U 10 €€ PEIICHUIO).

Ha nosblenne 3¢(p)eKTUBHOCTH YCBOEHHS OCHOB (PU3NYECKON HAYKH UCHOIb3VIOMCA Ce0VIiouue Memooul .

OOBSICHUTENBHO-UJUTIOCTPATUBHBINA, PENPOAYKTUBHBIN, MpOOJIEMHOE H3JIOKEeHHE, Oecena, JIEKIus, padoTa C KHUTOM,

JIEMOHCTPALIUOHHBIN  AKCIIEPUMEHT, TMPAKTHUYECKHUE METOAbl (pelieHue 3aaad, JjJabopaTopHble 3aHATHS: (PpPOHTAIBHBIC
nabopaTopHble padOThI, JOMAIIHUE HAOIIOJEHUS U OMBITHI), CAMOCTOsITEIbHAsT paboTa, KOHTPOJIb (TECTUPOBAHHUE, MUCHMEHHBIC
KOHTPOJIbHBIE pa0OThI, (PU3UYECKUE JUKTAHT, B3AUMOKOHTPOJIb 3a4€T U T.J.) U CAMOKOHTPOJIb.

@opMbI OpraHu3anuu 00pa3oBaTeJLHOI0 Mpoiecca

YPOK-UCCIIEIOBAHUE,

ypoK-nabopaTopus,

YPOK-TBOPUYECKUHN OTUET,

YPOK U300peTaTeIhCTBRa,

YPOK «Y IUBUTEILHOE PAIOMY,
ypOK-paccka3 00 y4EHBIX,

YPOK-3aIlUTa UCCIIEI0BATENBCKUX MTPOEKTOB,
YPOK-IKCIIEepTH3a,

ypoK «llaTeHT Ha OTKpBITHEY,



® YPOK OTKPBITBIX MBICJIEH;

e y4eOHBIN SKCIIEPUMEHT, KOTOPBIM MO3BOISIET OPraHU30BATh OCBOCHHUE TAKUX 3JIEMEHTOB UCCIIEOBATENBCKOU JESTEIHLHOCTH,
KaK TUIAHUPOBAHWE U TIPOBEJICHUE SKCIIEPUMEHTA, 00padO0TKa M aHAJIU3 €0 Pe3yJIbTaToB;

® JOMAIllHEE 3aJlaHHEe HMCCIEI0OBATEIBCKOIO XapaKkTepa MOXKET co4YeTaTh B ceOe pa3HOOOpas3Hble BUIBI, MPUUYEM MO3BOJIIET
IPOBECTH Y4EOHOE UCCIIEI0BAHNE, TOCTATOYHO MPOTSHKEHHOE BO BPEMEHHU.

2. MecTto npeamera B yueOHOM ILIaHe

[Iporpamma paccunTaHa Ha u3ydeHrne 0a30Boro Kypca GU3MKU ydammmucs 7- 9 kimaccoB B TeueHue 204 yacoB (B TOM umciie B 7
KJ1acce - 68 yueOHbBIX YacoOB U3 pacyeTa 2 yaca B HE/IeIIO, B 8 kitacce - 68 yueOHbIX 4acoB U3 pacyeTa 3 yaca B HEJIeNIo U B 9 Kjacce
- 99 y4yeOHBIX YacOB U3 pacyeTa 3 yaca B HEJICNI0) B COOTBETCTBUU ¢ yueOHBIM m1aHoM MBOY "Cpennsis o61eo0pa3zoBaTenbHas
IKOJ1a Toc. M. 25 OkTsa0ps".

3. IMYHOCTHBIE, MeTANPeAMETHbIC U NIPeIMETHbIE Pe3yJIbTATHI OCBOCHUSA Y4e0OHOI0 NpeaMera

JINYHOCTHBIMHM pe3yJibTaTaMM 00y4YeHHS (PU3UKE B OCHOBHOM IIKOJIE SIBIISIFOTCS:
¢ cOpMHUPOBAHHOCTH IICHHOCTEH 00pa3oBaHUs, JTUYHOCTHOW 3HAYMMOCTH (PU3MYECKOTO 3HAHUS HE3aBHUCHUMO OT
npodeccoHanbHON NESITENbHOCTH, HAyYHBIX 3HAHMM M METOAOB IO3HAHHUS, TBOPYECKON CO3MAATEIHLHON
NEeSATENBbHOCTH, 3I0POBOTr0 00pa3a KU3HHU, MPoLEecca AUATOTHYECKOT0, TOJIEPAHTHOTO OOIIEHHSI, CMBICIIOBOT'O YTEHUS;

¢ c(hopMHUPOBAHHOCTH MO3HABATEIBLHBIX UHTEPECOB, MHTEJUICKTYJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN yUaIluxcs;

% yOEXJIEHHOCTh B BO3MOXHOCTHU TO3HAHUSI MPUPOJBI, B HEOOXOJAUMOCTH PAa3yMHOTO HMCIOJIb30BAHUS JOCTHKEHUN
HayKU U TEXHOJIOTUH JIJIsl JaJbHEUIIETr0 Pa3BUTHUSI YEJIOBEUECKOr0 OOIECTBA, YBAKEHUE K HAYUYHOU NEATEIbHOCTH
J0/IeM, MOHUMaHUs (PU3UKY KaK AJIEMEHTA 00IIEeYEeIOBEYECKON KYJIbTYPhl B ICTOPUUECKOM KOHTEKCTE.

¢ MOTHBAIIMsA 00Pa30BaTEILHON ACITSILHOCTH YUAIIMXCS KAK OCHOBBI CAMOPA3BUTHS M COBEPIICHCTBOBAHMS JTUIHOCTH
Ha OCHOBE T'€PMEHEBTHYECKOTO, JIUYHOCTHO-OPUEHTUPOBAHHOTO, (PEHOMEHOJIOTUYECKOTO U IKOJIOTO-IMITATUHHOTO
MoJaxoa.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMHM B OCHOBHOM IIIKOJIE SIBJISIFOTCSI YHUBEpCalbHble yueOHble neicTBus (nanee YY), K
HHUM OTHOCATCS:

1) ruunocmuvie;

2) pecynsimueHvle, BKIIOYAIOIINE TAaKKE JIEHCTBUS camopeyisiyuiL,



3) noznasamenvhvle, GKIIOUAIOWUE IO2UHECKUE, 3HAKOBO-CUMBOIUYECKUE,
4) komMmMyHUKamueHbie.
s JIuunocmuste YV ]| 06ecieunBaroT IICHHOCTHO-CMBICIIOBYFO OPHEHTAITUIO yIaImuXxcst (YMEHUE COOTHOCUTD ITOCTYITKH
U COOBITHUS C MIPUHATHIMU ATUYECKUMU MPUHIIUIIAMU, 3HAHHE MOPAIBHBIX HOPM M YMEHHE BbIJICIUTh HPABCTBEHHBIM
aCIIeKT MOBEACHUSA), CaMOOMPEACIICHHE U OPUEHTALUIO B COLIMAIBHBIX POJISIX U MEXKJIUYHOCTHBIX OTHOIICHUSX,
MPUBOAUT K CTAHOBJICHUIO [IEHHOCTHOM CTPYKTYPbI CO3HAHUS JIMYHOCTH.
s Pezynamusnsie Y'Y ]| 00ecrieunBarOT OpraHU3aluio0 YYaIIMMHICS CBOCH yueOHOM aeaTeabHOCTH. K HUM OTHOCSTCS:
- yenenoJiazanue KaK MOCTAaHOBKA yUEOHOM 3a1a4l HA OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U YCBOSHO YUaIllTUMHMCH,
1 TOTO, YTO €I1I€ HEU3BECTHO;
- NIaHuposanue — ONPEACICHUE MOCJICA0OBATEIBHOCTH IPOMEKYTOUHBIX IIE€JIEd C Yy4E€TOM KOHEYHOI'O0 pe3yjbTara;
COCTAaBJICHUE IJIaHA U MOCJIEI0BATEIbHOCTH JCHCTBUI;
- NPOCHO3UPOBaHUEe — TTPEABOCXUIIICHUE PE3yJIbTAaTa U YPOBHS YCBOCHHS, €TO BPEMEHHBIX XapaKTEPUCTHK;
- Konmpoav B GopMe CIUYEHHUs crocoda ACHCTBHUS U €ro pe3yJibTara ¢ 3aJaHHBIM ATAIOHOM C IIEJIbI0 OOHAPYKEHUS
OTKJIOHCHHMI M OTJIUYMU OT ATAJIOHA;
- KoppeKkyusi — BHECEHUE HEOOXOAUMBIX JOTOJHEHUN M KOPPEKTUB B IUIAH U CIOCOO JMEWUCTBUS B CIIy4ae PAaCcXOXKICHUS
ATAJIOHA, PEAIBHOTO JICUCTBHS U €0 MPOAYKTA;
- OYeHKa — BBIJEJIECHUE U OCO3HAHHUE YYallUMHUCA TOTO, YTO YK€ YCBOEHO M 4YTO €IIE MOJJIECKUT YCBOCHUIO, OCO3HAHUE
Ka4yeCTBa U YPOBHS YCBOECHHUS;
- 8oJ1eBas camopezynayus Kak CliocOOHOCTh K MOOMIM3AIMU CUJT U DPHEPTUH; CITOCOOHOCTH K BOJIEBOMY YCHUJIMIO, K BBIOOPY
CUTYyaIlMd MOTHUBAITMOHHOTO KOH(JIUKTA M K TIPEOIOJICHUIO TIPETATCTBH.
s Io3nasamenvuspie Y'Y ]l BKII0OUYAIOT 001ICYYCOHBIC, JIOTHYECKUE, 3HAKOBO-CUMBOIHYecKre Y /1.
Obuweyyeobnvie Y'Y ]| BKITIOYAOT:
- CAaMOCTOSITEIFHOE BBIICIICHUE U (DOPMYJIMPOBAHHUE TI03HABATEIHLHOM 11€1IH;
- IOMCK U BBIJIETICHHE HEO0X0 MO HHpOpMaIINH;
- CTPYKTYPUPOBAHUE 3HAHUM;
- BBIOOp Hambosiee 3p(HEeKTUBHBIX CITIOCOOOB PEIICHUS 3a]1a4;
- pediexcust ciocoO0B U YCIOBUM JEHCTBUS, KOHTPOJIb M OLICHKA MPOIECca U Pe3yJIbTaTOB JIEITEIbHOCTH;
- CMBICJIOBOE UTEHHE KaK OCMBICIICHUE 11€JIU YTEHUs U BEIOOP BHJIa UTEHUS B 3aBUCUMOCTH OT 1IEJIH;
- YMEHHUE aIEKBAaTHO, OCO3HAHO U MPOU3BOJBHO CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHOW M TUCHbMEHHOM peuu, nepeaanas
COJIep>KaHME TEKCTA B COOTBETCTBUH C 1I€JIbIO U COOJIIOAAast HOPMbI IIOCTPOEHUS TEKCTA;




- MOCTAaHOBKAa W (HOPMYJIUPOBAHUE TPOOJIEMBI, CAMOCTOATEIHLHOE CO3/IaHHUE AJTOPUTMOB JESATEILHOCTH TPU PEIICHUH
po0JIEM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa;
- ICUCTBUE CO 3HAKOBO-CUMBOJIMYECKUMHU CPEJICTBAMU (3aMeleHue, KOJMPOBaHUE, IEKOIUPOBAHUE, MOICIIUPOBAHHUE).
Jloeuueckue Y'Y ]| HanipaBlieHbl HA YCTAHOBJICHUE CBSI3€M M OTHOIICHUI B JIF0OOM 00iacTu 3HaHus. B pamkax HIKOJIBHOTO
oOy4eHHs TOJ JIOTHYECKUM MBIIUICHHEM OOBIYHO TOHMMAETCS CIIOCOOHOCTh M YMEHHE YYalluXcsl MPOW3BOAUTH IMPOCTHIE
JIOTUYECKHE JACUCTBUS (aHATIN3, CHHTE3, CPaBHEHUE, 000O0IIICHUE U JIp.), a TAK)KE COCTABHBIE JIOTHUECKHUE Oomnepanuy (TIOCTPOCHHE
OTpHULIAHHUSA, YTBEPKJICHUE U ONMPOBEPKEHUE KaK MOCTPOCHUE PACCYKIEHUSI C UCIOJIb30BAaHUEM PA3IMYHBIX JJOTUYECKUX CXEM —
WHIYKTUBHOM WJIM JICTYKTUBHOMN).
3nakoso-cumeonuueckue YY]I, obecnieunBaronue KOHKPETHbIE CHOCOOBI IMpeoOpa3oBaHUs Yy4eOHOTO MaTepuala,
MPEACTABISIIOT JACUCTBUS MOOeIUpo8arus, BBITIONHIIONME (GYHKIUA OTOOpaXeHHs Y4eOHOro wmaTepuasa; BbIJCIICHUE
CYIIIECTBEHHOT'0; OTPhIBA OT KOHKPETHBIX CUTYaTUBHBIX 3HAYCHUI; (OpMUpOBaHUE O00OIIICHHBIX 3HAHUM.
¢ Kommynuxamuensie Y'Y ]l 00ecnieunBarOT CONMATBHYIO KOMIIETCHTHOCTh U CO3HATEIIbHYIO OPHEHTAITUIO YIAIIUXCSI
Ha TO3UIIMM JPYTUX JIIOJCH, YMEHHUE CIylIaTh U BCTYIAaTh B JAWAJOT, Y4aCTBOBAaTh B KOJUJIEKTUBHOM OOCY KJICHUU
po0JieM, UHTETPUPOBATHCSA B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICUCTBUE U COTPYITHUUECTBO CO
CBEPCTHUKAMH U B3POCIIBIMHU.

IIpeaMeTHBIMHU pe3yjbTaTaMu 0Oy4YeHHs (U3UKE B OCHOBHOM IIKOJIE SBJISIFOTCA:

% 3HATh U MOHUMATh CMBICIT (PU3NICCKHUX MOHATHHA, PU3NICCKUX BEITUYNH M (PU3HUECKUX 3aKOHOB;

% ONKCHIBATh U OOBSICHATH PU3UICCKUC SBICHUS;

¢ HCIIONTB30BaTh PU3UICCKHE MPUOOPHI U U3MEPHUTEIBHBIC HHCTPYMEHTHI JIJIsl U3MEPCHUS (PH3UICCKIX BEIMUNH;
MIPEICTABIATh PE3YJIbTATHl U3MEPEHUN C MOMOIIBIO TabuIl, TPAUKOB U BBISBIATH HA 3TOW OCHOBE AMITUPUYECKUE
3aBUCHUMOCTH;
BBIPAXKATh PE3YJIbTATHl U3BMEPEHUM U PACUETOB B €AMHHUIAX MEXTyHApOIHONU CUCTEMBI;
NPUBOJUTH TMPUMEPHI TMPAKTUUYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHMM O MEXaHWYECKUX, TEeIJIOBBIX,
ANEKTPOMArHUTHBIX U KBAaHTOBBIX SIBJICHUN;
peniaTth 3a7a4i Ha MpUMEHEeHUE (PU3UUECKUX 3aKOHOB;
OCYILIECTBIISATh CAMOCTOSATENIbHBIN MOUCK HH(POpMaIMK B IpeAMeTHON o0sacTi «Duzukay;
UCIIOJIb30BaTh (DU3NYECKUE 3HAHUS B MMPAKTUYECKON JEATEIbHOCTU U MOBCEAHEBHOM KU3HHU.

[IpeameTHbIEe pe3ysIbTaThl OCBOECHUS OCHOBHOW 00pa30BATENbHOM MPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus ¢ YYETOM
o0mux Tpeboanuii CtaHgapTa U CHEHM(PUKH HU3YyYaeMbIX MPEAMETOB, BXOJSIIMX B COCTAaB MPEAMETHBIX 00JacTei, HOJIKHBI
obecrnieunBaTh yCIeHoe 00yUeHHe Ha CJIETYIONIeH CTYIeHH o0IIero oopa3oBaHusl.

D)

R/
0’0

R/ R/
0’0 0’0

R/ R/
0‘0 0’0

R/
X4

L)
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4. ConepxkaHue TeM y4eOHOI0 NpeaMera.
Pu3uka U pusnyecKue MeToAbl U3YYEeHUsSI IPUPOAbI

dusnka — Hayka o npupoje. Pusznueckue Tena u sisnenus. Habmonenne u onucanue Gpuznyeckux spieHu. Ousnyeckuit
SKCIIepUMEHT. MoenupoBanue BICHUN 1 00bEKTOB MTPUPOIBI.

DU3NYECKUE BEIUYMHBI U UX U3MEPEHUE. TOYHOCTh U MOTPEIIHOCTh U3MEPEHUN. MexXAyHapoAHask CUCTEMA €IUHUII.

dusznueckre 3aKoHbI U 3akoHOMepHOCTH. Pu3nka u TexHuka. Hayunsiit metoa no3Hanus. Pons pusuku B popMupoBanuu
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

Mexanuyeckue siBJICHUA

Mexanudeckoe nBHKeHHE. MarepuanabHas TOYKa Kak Mojenb (usmdyeckoro tena. OTHOCUTETBHOCTh MEXAHHUYECKOTO
aBuxeHus. Cucrema orcuera. Pu3ndeckue BeIMUMHbL, HEOOXO0IMMBIE /17151 ONIUCAHUS IBUKEHUS U B3aUMOCBA3b MEX1y HUMH (I1yTh,
nepeMeIleHe, CKOPOCTh, YCKOpPEHHE, BpeMsi ABMKEHMs). PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHKEHUE.
PaBHOMepHOE nBMkeHHME 1O OKpyKHOCTH. IlepBblii 3axkoH HproroHa m mHepuumsa.Macca tena. IlmotHOocTh BemectBa. Cuia.
Enununel cunel. Bropoit 3akon Hetotona. Tpetuii 3akoH Hetotona. CBoOogHOe maeHue tei. Cuma TsKecTH. 3aKOH BCEMUPHOTO
tarorenus. Cuia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBA3b MEXAY CHUIION TSKECTH M Maccou Tena. JluHaMmoMmerp.
PaBHoneiicTByromas cuna. Cuna tpenusd. Tpenue ckonbxenus. TpeHue nokos. TpeHue B NpUpoJI€ U TEXHUKE.

Nmnynbc. 3aKkoH COXpaHEHHs] UMITyJbca. PeakTuBHOE JBUKeHHME. MexaHunyeckas pabota. MOIIHOCTb. OHEpTrus.
[loreHnmanbHas U KMHETHYECKAs SHeprus. [IpeBpamenne oqHOTO BUAAa MEXAaHMYECKOM DHEPrUU B APYrod. 3aKOH COXPAaHECHMS
ITOJTHOW MEXAHUYECKOW SHEPIUH.

[IpocTeie MEXaHU3MBI. Y CIIOBHSI PABHOBECHUS TBEPIOIO TENA, UMEIOLIETO 3aKPEIUIEHHYIO OCh JBM)KEHHUSA. MOMEHT CHIIBI.
Llenmp masxcecmu mena. Peraar. PaBHoBecue cuit Ha poryare. Peryaru B TexHuke, ObITy U ipupojie. [1ogBruKHbIE U HETIOBUKHBIC
6s10ku. PaBeHCTBO paboT MpH UCIMOJIB30BAHUU TTPOCTHIX MEXAHU3MOB («30JI0TOE TTPaBUIIO0 MeXaHUKNY). KoaddurmenT nonesnoro
JNEUCTBUSI MEXaHU3Ma.

Hasnenue tBepabIx Ten. Eaunuibl usmepenus nasneHus. CrnocoObl U3MEHEHUs AaBieHus. JlaBieHue ®UAKOoCTe! U ra3oB
3axoH [lackans. [laBinenue ®uaKocTy Ha JHO U cTeHKH cocyna. Coobmmaromuecs cocyabl. Bec Bo3nyxa. ATMochepHoe naBieHue.
N3mepenue atmocdeproro nasnenus. OnsiT Toppuueru. bapomerp-anepous. ATmocepHoe 1aBlieHUE Ha pa3IMYHbIX BbICOTAX.
['unpaBnuyeckue MexaHU3Mbl (mpecc, Hacoc). JlaBieHue ®UAKOCTH U ra3a Ha MOTPYKEHHOE B HHMX Tesno. ApXuMMenoBa CHIIA.
[InaBanue Ten u cynoB Bo3ayxomnaBaHue.

Mexannueckue konebanus. [lepuos, yactora, amrmuintyaa kosnedanuii. Pesonanc. MexaHudeckue BOJTHBI B OJJTHOPOJIHBIX
cpenax. [InuHa BonHBL. 3BYK KaKk MEXaHW4YecKasl BOJHA. [ pOMKOCTh M BBICOTa TOHA 3BYKa.

TensioBblie ABJICHUSA
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Crtpoenue BemiecTBa. ATOMBI U MOJIEKYJIb. TemaoBoe ABMKEHHE aTOMOB M Mosiekyd. Juddysus B razax, sKMIKOCTIX U
TBEpPABIX Tenax. bpoynosckoe osudicenue. B3aumonencTeue (IPUTSHKEHUE UM OTTAJIKMBAHHME) MOJIEKYJ. ArperaTtHbleé COCTOSHHS
BellecTBa. Paznuune B CTpOEHUM TBEPABIX TEI, )KUAKOCTEN U Ia30B.

TennoBoe paBHoBecue. TemrepaTypa. CBsi3bp TEMIEPATYPBI CO CKOPOCTHIO XaOTUYECKOTO JIBHXKEHHS YacTUL. BHyTpeHHsA
sHeprus. PaGoTta u Teronepenaya kKak crocoObl M3MEHEHHs] BHYTPEHHEW HSHEpruu Tena. TerionpoBOAHOCTh. KoHBekius.
N3nyuyenne. [Ipumepsl Teronepeaaun B IpUpoIe U TEXHUKE. KOIMYecTBO TEMIOTHI. Y IeNIbHAs TEIUIOEMKOCTD. Y IeJIbHAs TEIUIOTa
CropaHusl TOIUIMBA. 3aKOH COXPAHEHWs W IIPEBPAIlCHMs] DHEPIMM B MEXaHUMYECKUMX M TEIUIOBBIX Ipoueccax. IlnaBieHue u
OTBEPJICBAHNE KPUCTAJUIMYECKHUX TeJ. YenbHas TEIIoTa IutaBieHus. Mcnapenue u koHaeHcanus. llornomenne 3Heprun npu
UCIIAPEHUH >KMJIKOCTH M BBIJICICHUE €€ IIPU KOHAcHcanuu napa. Kunenue. 3aBUCMMOCTD TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
VYaenpHas TemsoTa napooOpa3oBaHusl U KOHAEHcauuu. BrnaxHocTs Bozayxa. Pabora raza npu pacmmpenun. IlpeodpazoBanus
SHEPruM B TEIUIOBBIX MallMHaX (MapoBasTypOuHa, IBUTATeNlb BHYTPEHHETO CrOpaHus, peakTuBHbIN aBurarens). KI1/] rernoBoit
MAaIIUHbI. JKo102udecKue npobremvl UCNOIb308AHUS MENT0BLIX MAULUH.

DJIEKTPOMATHUTHBIE SIBJICHUSA

Onexktpuzauus (Quznyeckux Tei. B3zauMmoneicTBhe 3apsyKEHHBIX Tel. J[Ba poma 3leKTpUYecKuX 3apsioB. JleammocTb
ANEKTPUYECKOTO 3apsAnd. JJIEMEHTAPHBIA JIEKTPUYECKUN 3apsi. 3aKOH COXPAaHEHMS JJIEKTpuyecKoro 3apsana. [IpoBogHukw,
MOJIYITPOBOJJHUKH U U30JIATOPBI JIEKTPUUECTBA. DIEKTPOCKOMN. DIEKTPUUECKOE MOJI€ KaK 0COObIN BUA Matepuu. Hanpsowcennocmo
IneKmpu4ecko20 nois. JIeiCTBUE FNEKTPUYECKOTO NOJIS Ha dJIEKTPUUYECKUE 3apsiibl. Konoencamop.duepeus 31eKmpuiecko20 nos
KOHOeHcamopa.

DJIEKTPUYECKUM TOK. MICTOUHMKH 3JEKTPUUYECKOTO TOKA. DJIEKTPUYECKAsl LIENb M €€ COCTaBHbIE 4yacTW. HampaBiieHue u
NEUCTBUA JJIEKTPUYECKOro Toka. Hocurenn anekTpuueckux 3apsaoB B MeTtaiiax. Cuia Toka. DNEKTPUYECKOE HaNpsLKEHHE.
DNEeKTPUYECKOE CONPOTUBIIEHUE POBOAHUKOB. EIMHULIBI CONPOTUBIIEHUS.

3aBUCUMOCTh CHWJIBI TOKAa OT HampspDkeHus. 3akoH Oma Ui ydacTka Uenu. YJENbHOE CcOonpoTuBieHHE. Peocrarsl.
ITocnenoBarenbHOE COEAMHEHNE POBOAHUKOB. [lapaienbHoe coequHeHne NPOBOIHUKOB.

Pabora 31eKTpuyecKoro moJis 1o nepeMenieHuIo 3JIeKTPUUECKUX 3apsAa0B. MOIIHOCTh aseKTpuyeckoro Toka. Harpesanue
MIPOBOJAHUKOB JIEKTPUUYECKUM TOKOM. 3akoH J[xoyns - JleHna. DinekTpudeckue HarpeBaTeNIbHbIE U OCBETUTENIbHbIE MPUOOPHI.
KopoTtkoe 3ambikanue.

MarnutHoe none. UHAyKIuss MaratuTHOrO nojs. MarautHoe nojie Toka. OneIT Opcerena. MarHuTHOE 1OJi€ TOCTOSIHHBIX
MarHuToB. MarHutHoe mnosie 3eMiu. DJIEKTPOMarHuT. MarHuTHOE MoJjie KaTylmKd ¢ TOKOM. [IpumeHeHHe 3JIeKTpOMarHuTOB.
JlelicTBME MarHMTHOTO MOJIA Ha MPOBOJHHMK C TOKOM U ABWXKYUIYIOCA 3apspKeHHYR0 dactuny. Cuna Amnepa u cuna Jlopenya.
DIIEKTpOIBUTATENb. SIBIEHHE 2JIEKTPOMArHUTHOW HHAYKIMA. OnbiTel @apajes.
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OnexTpoMarHuTHele KoneOauusi. KonebamenvHuviti konmyp. Inekmpocenepamop. llepemennwiti mok. Tpancghopmamop.
[lepenaya 37IEKTPUYECKON IHEPrUM HA PACCTOSIHME. DJIEKTPOMATHUTHBIE BOJIHBI M UX CBOWMCTBA. [lpunyunsvt paouocesizu u
menesuoenus. Biuanue an1exmpomacHumHuIX u3mIy4eHuli Ha HCUsble OP2aHUu3Mbl.

Cset — anekrpoMarHuTHas BosiHa. CKOpOCTh cBeTa. ICTOUHMKHN cBeTa. 3aKOH MPSMOJUHEHHOTO paciupOoCTpaHEHHUE CBETA.
3akoH oTpaxkeHus cBeta. [1nockoe 3epkano. 3akoH npenomiieHus cBeta. JInH3bl. @OKYyCHOE pacCTOSTHUE U ONITUYECKAsl CUIIA JIMH3BIL.
N3o6paxenne mpeamera B 3epkaie U JuH3e. Onmuueckue npubopwl. I'maz xak onrtuyeckas cucreMa. Jlucmepcusi cBera.
Hnmeppepenyus u ougpparxyus ceema.

KBanTOBbBIC sIBIICHUA

Crpoenune aromoB. IlmanerapHas Monenb atomMa. KBaHTOBBIM XapakTep IOIJIOLICHHWS W UCIYCKaHUs CBETAa aTOMaMH.
JluHenyaTeie CIEKTPHI.

OmneiTel Pesepdopra.

CocraB aroMHoro siapa. I[IpoToH, HEUTPOH M HNEKTPOH. 3aKOH ODWHIITEHA O MNPOHNOPUHOHAIBHOCTH MAacChl H
sHepruu./legpexm macc u snepeus cesazu amomuvix s0ep. PagnoaktuBHocTh. llepron nomypacnaga. Anbda-usnydenue. bema-
usnyyenue. I'amma-uznyuenue. SAnepueie peakuuu. ctounuku sneprun CoJiHIa U 3Be311. AAepHas dHepreTuka. Jxonocudeckue
npobaemvl pabomul amomusix daekmpocmanyui. Jlo3uMeTpust. Bausnue paouoakmueHvix usay4eHull Ha HCUble OP2aHUMbl.

Crpoenue u 3BoI01UA BeesieHHOM

['eoueHTpuyeckass U reauoleHTpuyeckas cucteMbl mupa. duznueckas npupoga HeOecHbIX Ten COJIHEYHOM CHUCTEMBI.
[Tpoucxoxnenne Conneunon cucreMbl. @Gusnueckas npupoaa Conxua u 3Be3a. CtpoeHue Beenennoi. DBomtonus Beenennoi.
['unioreza bonbioro B3peiBa.

5. TemaTu4yeckoe NJIAHNPOBAHUE

7 KJ1acc
Hoayroa KosauvecTBo Kouan4ecTBo 1a00paToOpHBIX Ko/in4ecTBO KOHTPOJIBHBIX
Copnep:xkanue nporpamMmmbl

ue 4acoB padort padoT 1 32a4eTOB

1 Beenenue. 4 1 -
IlepBoHaYaNIbHBIE CBEAECHUS O 6 1 1
CTPOCHHUU BEIIECTRA.
B3aumoneiictsue ten. 21 6 1+2

2 JlaBieHue TBEpPAbIX TeE, 23 2 1+2
AKUJKOCTEH U ra3os. 14 2 1+1
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PabGota 1 MOITHOCTB. DHEprus.

Hroro 68 12 4+5
8 kiacc
IMoayron KosuvecTBo KosaunvecTBo J1a00paTopHBIX Koin4ecTBO KOHTPOJIBHBIX
Coaep:xaHue nNporpaMMbl
ue 4acoB padort padoT 1 32a4eToB
1 TermnoBbie SIBICHUS. 23 4 1+2
DNEKTPUUIECKUE SIBIICHHUS. 9 - -
2 DNEKTPUYECKUE SBIICHHUS. 20 S) 1+1
DJIEKTPOMArHUTHBIE SIBJICHUS. 3) 2 1+1
CBETOBBIC SIBIICHUS. 11 3 1+1
Hroro 68 14 445
9 kiIace
Ioayroxa KoauyecTBo KosudecTBO J1a00paTOPHBIX Kosu4ecTBO KOHTPOJIBHBIX
Conepsxkanue nporpaMmmbl
ue 4acoB paodor padoT u 3a4eToB
1 3aKOHbI B3aUMOJCHCTBUS U 33 2 2
IIBUOKCHUS TEN 15 1 1
Mexanuveckue KojaeOaHus u
BOJIHBI. 3BYK.
2 DJIEKTPOMarHuTHOE MOJIE. 24 2 1
CrpoeHue aToMa U aTOMHOTO 19 4 1
sanapa. 5 - -
CtpoeHnue u 3BOTIOLUS
Bceenennoi.
Hroro 99 9 5+1

6. Ilnannpyemble pe3yabTaThl H3y4YeHHUs] Y4eOHOI0 NpeaMeTa

Ilnanupyembie pe3yabTaThl M3YYeHHUsI Kypca (GU3NKHU NPeACTABJIECHbI HA IBYX YPOBHSAX: 0230BOM M NOBBIIICHHOM
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[To okoHuanuu 9 Kacca MpeanonaraeTcs JOCTHKEHUE 00yUYaOIIUMUCS YPOBHS 00pa30BaHHOCTH M IMYHOCTHOU 3pPEIOCTH,

cooTBeTcTByOIMX DeaepanbHOMy 00pa3oBaTEIbHOMY CTAaHAAPTY, YTO TMO3BOJUT OOYYArONIMMCS YCHEIIHO CIaTh
rOCyJapCTBEHHYIO (MTOTOBYIO) aTTECTAIIMIO M IPOUTH coOeceqoBaHue MpH MocTymieHny B 10 kimacc mo BeIOpaHHOMY TIpOodHITio,
JOCTUTHYTh COITMAJIBHO 3HAYMMBIX PE3yJIbTATOB B TBOPYECKOW NEATEIBHOCTH, CIIOCOOCTBYIOMHUX (POPMUPOBAHUIO KadyeCTB
JTUYHOCTH, HEOOXOIUMBIX JIJIsl YCTICIITHON cCaMOpeaTh3atiyH.

Mexannuyeckue siBJIeHUSA

BbInyCKHUK HAYYUTCH:

pacrno3HaBaTh MEXAHUYECKUE SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOUIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSA
NPOTEKAHUsI 3TUX SIBJICHUI: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJECHHE Tell,
HEBECOMOCTb, PABHOMEPHOE JBWKEHHUE 10 OKPYXKHOCTH, MHEPLIUSA, B3aUMOJCUCTBUE TEJl, lepeaya JaBJICHUs TBEPIBIMU
TelaMH, >KUIKOCTSIMU W Ta3aMH, aTMOoc(epHOE AaBJi€HHWE, IUIABAaHUE TEJ, PAaBHOBECHE TBEPHABIX TeEIN, KOJeOATEIbHOE
JIBHKEHUE, PE30HAHC, BOJTHOBOE JIBUKEHHE;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TE€JI W MEXAHMYECKHE SIBJIICHUSA, MCHOJIb3Ys (DU3MUECKUE BEIIMYUHBI: MyTh, CKOPOCTb,
YCKOpPEHHE, Macca TeNa, IIOTHOCTh BEIIECTBA, CHJIA, TABJICHUE, UMITYJIbC Tela, KUHETUYECKash dHEPrus, NOTCHIMAIbHAs
SHEprusi, MexaHuueckas pabora, MexaHnueckas MoImHocTh, KIIJ[ mpocroro mexanusma, cusa TpeHUs!, aMILUIUTY1a, IEPHUOJ
¥ 4acToTa KojeOaHuH, JIMHA BOJIHBI M CKOPOCTb €€ paclpOCTPAHEHHUS; IPH ONUCAHUH NTPABUIIBHO TPAKTOBATh (PU3HUYECKUN
CMBICJT UCIOJIb3YEMBIX BEJIUYMH, UX 0003HAYEHMsI M €AMHMIIBI U3MEPEHUs, HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO
(u3NYECKYyI0 BEIMYUHY C APYTUMHU BEIMUNHAMU;

aHAJIM3UPOBATh CBOWMCTBA TEJ, MEXAaHUYECKUE SIBJIEHUS U MPOLECCHI, UCIOJIb3Ysl (PU3NYECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH
COXpPAaHEHMUSI DHEPTUM, 3aKOH BCEMHUPHOIO TATOTEHMS, paBHoaeucTByromas cuna, [, II m III 3axkonel Herotona, 3akoH
COXpaHEHUsl UMITyJIbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH ApXuMena; Ipy 3TOM Pa3InyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €T0 MaTEMATHYECKOE BBIPAKEHUE;

pa3ianyaTh OCHOBHBIE TPU3HAKU U3YUYEHHBIX (PM3MUYECKUX MOJEIEH: MaTepuaibHasi TOUKa, MHEpPLHUAJIbHAs CUCTEMA OTCUETA;
peliath 3a/1a4, UCHOJb3ys (pU3MUecCKHe 3aKOHBI (3aKOH COXPAHEHUS DHEPIHU, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMII
cynepnosuunu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH coxpaHeHHWs: UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u QopMyJibl, CBSI3bIBAIONINE (PU3NYECKUE BEIMUYMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tejia, MIOTHOCTh
BELIECTBA, CWJIA, JAaBJICHUE, UMIYJbC Tella, KUHETHYeCKas 3HEeprusi, MOTEeHLHUaNbHAs JHEPrus, MexaHudeckas pabora,
MexaHnueckass MomHocTh, KIIJ[ mpoctoro mexanusma, cuia TPEHUS CKOJIBKEHHUS, aMIUINTYy[a, NEPUOJ M YacToTa
KoJe0aHM, AJIMHA BOJIHBI M CKOPOCTh €€ pacIpoCTpaHEHUs): Ha OCHOBE aHAJIM3a YCIOBHS 33/1a4d BbIACIATh (PU3UUECKUE
BEJUYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus], U MPOBOJAUTH PACUETHI.

BblnyCKHuK noiydum 603MONCHOCHIb HAYHUUMDbCA:
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UCNOIb3068AMb 3HAHUS O MEXAHUUECKUX SGNIeHUSX 8 NOBCEOHEBHOU HCUZHU OISl 0becneyeHus 0e30nachocmu npu 0opaweHuu
¢ npubopamu u mexHu4ecKUMU YCmpoucmeamu, 0Jisk COXpaHeHus 300p08bsl U cOON00eHUsI HOPM IKOJIO2UHECKO020 NOBEOeHUs
8 OKpyfcarowel cpeoe;

NPUBOOUMDb NPUMEPbL NPAKMUYECKO20 UCHOIb308AHUSL (DUIUYECKUX 3HAHUL O MEXAHUYECKUX S8NeHUAX U QU3UYeCcKUx
3AKOHAX, UCNONL30BAHUS  B80300HOBIAEMbIX UCMOUYHUKOE JHEp2uu; IKOJOSUHECKUX NOCIe0CMBULl  UCCAe008AHUS.
KOCMUYECKO20 NPOCMPAHCMBA,

PA3Iuuams epanuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb 6Ce00wull xapakmep QYHOAMEHMAIbHbIX 3AKOHO8
(3aKOH COXpaHMeHUsi MeXaHU4ecKol JHepeuu, 3aKOH COXPAHEeHUs UMNYIbCA, 3AKOH 6CeMUPHO20 MAOMEHUS) U
02PAHUYEHHOCTb UCHONb308AHUSL YACMHBIX 3aKOH08 (3aKkoH I yka, 3akon Apxumeoda u op.);

npUEMam RnoucKka u QOPMyIUpoSKU OO0KA3AMENbCME GblOGUHYMbBIX 2UNOMe3 U MeopemudeckKux 6bl80008 HA OCHOB8E
IMAUPULECKU YCMAHOBNIEHHBIX (PAKMO8,

HAxXo0umsv A0eK8amHy0 NPedloAHCeHHOU 3a0aue Yu3uuecKyro Mooelb, paspeuiams npooaemy Ha OCHOBe UMEOWUXCA SHAHULL
nO MeXaHuke ¢ UCNONb30BAHUEM MAMEMAMUYecKo20 annapama, OYeHUsamv peaibHOCMb HOMYYEeHHO20 3HAYeHUs.
@u3zuuecKor 6eruyUHbL.

TensioBble ABICHUSA
BbinycKkHUK HAYyYHTCS:

pacno3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSCHATH HAa OCHOBE HMMEIONIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WIIM YCIOBUS
POTEKaHMs ITHX siBNeHUN: quddy3us, u3meHenrne o0bEMa Te MpU HArPEeBaHUM (OXJIAXKIACHUH), OOJIbIIAs CKUMAEMOCTh
ra3oB, Majas C)KMMAaeMOCThb JKUIKOCTEH M TBEPIBIX TEJ; TEIIOBOE PaBHOBECHE, MCIAPEHUE, KOHICHCAIUs, TUIaBJICHHE,
KpUCTAUIA3AIUS, KATICHHUE, BIIAXKHOCTh BO3/IyXa, Pa3IMYHbIE CIIOCOOBI TEIUIONEepEeaayu;

OMKCHIBATh M3YyYCHHBIE CBOMCTBA TEJN W TEIJIOBBIC SBJIICHUS, WCIIONB3YS (U3MYCCKUE BEITMUYMHBI: KOJUYECTBO TETUIOTHI,
BHYTPCHHSIS SHEPTHSI, TEMIIEPATypa, YeIbHas TeINIOEMKOCTh BEIIECTBA, Y/IeIbHas TeIIOTa TUTABJICHHS U TAp000pa30BaHus,
yACIbHAsI TEIJIOTa CTOPAaHMs TOIUIMBA, KOA(MOUIIMEHT TOJIE3HOTO ACHCTBHS TEIUIOBOTO JBHUTATENS; MPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICIT UCIIOJIB3yEMbIX BEIMUMH, NX 0003HAYCHUS W €IUHUIIBI U3MEPEHUS, HAaXOIUTh
(hopMyJIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJM3UPOBATh CBOWCTBA TEJ, TEIJIOBBIC SIBIICHWUS M MPOIIECCHI, WCIIOJNB3YS 3aKOH COXPAHEHHUS JHEPruu; pas3inyaTh
CJIOBECHYIO (hOPMYIIMPOBKY 3aKOHA M €TO MAaTEMaTHYECKOE BBIPAKECHUE;

pasnuyaTh OCHOBHBIE IPU3HAKH MOJIEJICH CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEIT;

pemaTh 3a/1ayu, UCIONb3ys 3aKOH COXPAaHEHWs DHEPTHU B TEIUIOBBIX Ipolieccax, (hopMyJibl, CBA3bIBAIONTUE (DH3NUYECKUE
BEJUYHMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHsl, TEMIIepaTypa, yJaelbHas TEMIOEMKOCTh BEIIECTBA, YICIbHAs
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TEIUIOTa TJIABJICHUS W MapooOpa3oBaHMsl, yAeTdbHas TEIJIOTa CTOpaHMs TOIUIMBA, KOI(PQPHUIMEHT MOJIE3HOTO AEWUCTBUA
TEIUIOBOTO JBHUTAaTENsl): HA OCHOBE aHAM3a YCIOBUS 3a/1a4M BBIACIATh (PU3NUECKUE BETUUUHBI U POPMYJIIbI, HEOOXOUMBIE
JUIs €€ PElIeHus, U IPOBOAUTD PACUETHI.

Bbll’lyCKHuK noiydium 603MONCHOCHIb HAYHUUMDBbCA:

UCNONIL3068aAMb 3HAHUSL O MENT0BbIX ABLEHUAX 8 NOBCEOHEGHOU JHCU3HU O/ 0becneyeHus: 6e30nacHOCmu npu 0opawjeHul ¢
npubopamu U MexHUYeCKUMU YCmpoUuCmeamu, 0 COXPAHeHUs 300P08bsL U COONI0OEHUSL HOPM IKOIO2UYECKO20 NOBEOCHUSL 8
OKpydHcaroueli cpeoe; NPUGOOUMb NPUMEPbl IKOJOSUHECKUX NOCIe0CmBUll pabomvl 0guecamenell HYMpeHHe20 C2OPaHusl
({BC), mennogwvix u cuopo21eKmpocmarHyuil,

nPpUBOOUMb NPUMEPDL NPAKINUYECKO20 UCHONb308AHUSL DUBUYECKUX 3HAHUL O MENJIOBbIX ABNEeHUSX,

PAaziuuams  epanuybl NPUMEHUMOCMU DUUYECKUX 3aKOHO8, NOHUMAmMb 6ceobwjull xapakmep @OYHOAMEHMANbHbIX
@u3uLecKux 3aKOHO8 (3aKOH COXPAHEHUsl IHeP2UU 8 MENJIO8bIX NPOYeccax) U 02PaHUdeHHOCMb UCNOIb308AHUS YACMHbIX
3aKOHO8,

npUéMam noucka u @QOPMyIuUposKU O0OKA3AMENbCME BbLOGUHYMBIX 2UNOMe3 U MeopemuyecKux 6bl60008 HA OCHO8e
IMAUPULECKU YCMAHOBNIEHHBIX (PAKMO8,

HAxXo0umov a0eKe8amHy10 nPeoyloAHCeHHOU 3a0aye Gu3uuecKyro Mooeb, paspeuiams npooaemy Ha 0CHOBe UMEOWUXCS SHAHULL
0 MEeNnJloBbIX ANEHUAX C UCNOIb30BAHUEM MATNEMAMUYECKO20 Annapama u OYeHu8ams peaibHOCmb NOJLYYEeHHO20 3HAYEHUS
@u3zunecKot 6eruyUHbL.

DJIeKTPUYECKHEe U MATHUTHBIC SIBJICHUS
BbInyCKHMK HAYYHUTCH:

pacrno3HaBaTh MEKTPOMArHUTHBIE SIBJICHUS U OOBACHATH HA OCHOBE MMEIOLUXCS 3HAHUN OCHOBHBIE CBOIMCTBA UJTU YCJIOBUS
IPOTEKAHUS OTHUX SIBICHUW: DJJIEKTpU3alMs Tel, B3aUMOJCHUCTBUE 3apsAl0B, HArpeBaHUE IPOBOJHHUKA C TOKOM,
B3aMMOJEHCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAas WMHAYKLUSA, AEUCTBUE MArHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM,
IPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHUE U NPEIIOMIICHUE CBETA, IUCIIEPCUS CBETA,

OMKCHIBATH M3YUYEHHBIE CBOMCTBA TEJ U 3JEKTPOMArHUTHBIC SIBJICHUS, UCTIONb3YSl (PU3NUECKHE BEIMUMHBL: IEKTPUYECKUN
3apsil, Cuia TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUYECKOE CONPOTHUBIIEHUE, YAECIBHOE CONPOTHUBIIEHUE BELIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE M ONTHUYECKAasl CUJIA JIMH3bI; MPU OMUCAHUU MPABUIBHO TPAKTOBAThH
(U3MUECKUIl CMBICT HUCHOJIb3yEMbIX BEIMYMH, HMX OOO3HAYEHUS W EOUHUIBI HM3MEPEHUS; YKa3blBaThb (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIUYMHAMU;

aHAJIM3UPOBATh CBOMCTBA TeJ, JJIEKTPOMATHUTHBIC SIBICHHUS M MPOLIECCHI, HCHOJIb3ys (PU3MUECKHe 3aKOHBI: 3aKOH
COXpaHEHUs 3JIEKTPUYECKOIo 3apsia, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyns-JIeHna, 3akKOH NpsIMOJIMHEWHOTO
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pacnopoCTpaHEHHs] CBETA, 3aKOH OTPAXXCHUS CBETA, 3aKOH MPEJIOMIJIEHHS CBETA; IPU OSTOM pPa3IU4yaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M €T0 MATEMATHIECKOE BBIPAKEHNUE;

pemiaTh 3ajadd, UCHoNb3ys (usmyeckue 3akoHbl (3akoH OMa myig ydactka nenu, 3akoH [[xoyns - Jlenma, 3akoH
PSIMOJIMHEMHOT O PACIIPOCTPAaHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH NPEJIOMIICHHS CBETA) U (POPMYJIbI, CBA3BIBAIOLINE
dusznueckue BeIMYMHBI (CHJIA TOKA, OJJIEKTPUYECKOE HAMPSIKEHUE, HJIEKTPUUECKOE COMPOTUBIICHUE, YACIbHOE
CONPOTHUBJICHUE BeIlleCTBa, pab0oTa TOKA, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKas CHUJIA JIMH3bI, (POPMYIIbI
pacyéTa IeKTPUIECKOT0 COMTPOTUBIICHUS MTPH MOCIIEI0BATEILHOM U ApAJIJIEIbHOM COSIMHEHUH ITPOBOJIHUKOB); HA OCHOBE
aHajM3a yCJIOBHS 3a/1a4d BBIIETATH (PU3MUYECKHE BETUYMHBI U (HOPMYJIbI, HEOOXOUMBIE ISl €€ pelieHusl, U IPOBOAUTH
PACYETHI.

Bbmycmmx noiydium 603MONCHOCHIb HAYUUMbCA?

UCNOIb308AMb 3HAHUS 00 3JIeKMPOMACHUMHBIX S8IEHUAX 8 NOBCEOHEBHOU JHCU3HU OJisi obecneyerus 6e30nacHoCmu npu
oopaweHuu ¢ npuObOpaMu U MexHUYeCKUMU YCMPOUCcmeamu, 0Jisi COXPaHeHUs: 300P08bsL U COOI00EHUs. HOPM IKON02UUECKO20
NnoBeoeHUsl 8 OKpyicaoweli cpeoe;

npUBOOUMb NPUMeEPbl NPAKMULECKO20 UCNONb308AHUSL (DU3UUECKUX 3HAHULL O DIEKMPOMASHUMHBIX S68/ICHUSX,

Pasauuame epanuybl NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, NOHUMAMb 8Ceobuull xapakmep QyHOAMEeHMAIbHbIX 3AKOHO8
(3aKOH COXpAHeHUsl INeKMPUYECK020 3apsiod) U 02PAHUYEHHOCHb UCNOJIb308AHUS YACMHBIX 3aKoH08 (3akon Oma 0/
yuacmxka yenu, 3axon Jocoyni—Jlenya u op.);

npuémam nocmpoenus: Quzueckux mooenei, NOUcKka U GOpMyIUposKU O00KA3AMENbCME BblOGUHYMbIX cUnomes u
meopemuyecKux 6bl860008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (PAKMO8,

HAxXo0umv a0eK8ammyo npeodyloNHCeHHOU 3a0ade u3U4ecKyo Mooelb, pa3peuams npooiemMy Ha 0CHO8E UMEIOUUXCS 3HAHUL
00 S1eKMPOMACHUMHBIX S8IEHUSX C UCNOIb308AHUEM MAMEMAMULECKO20 Annapama u OYyeHu8amsv peaibHOCmMb NOJYYEHHO20
3HAUeHUsl Pu3UYeCKOol eTUUUHDL.

KBanTOBBIE SIBJICHUS
BbInyCKHMK HAYYHUTCH:

pacno3HaBaTh KBAHTOBBIE SIBIICHUS U OOBSICHATH HA OCHOBE HMMEIOLIMXCS 3HAHWA OCHOBHBIE CBOMCTBA WJIM YCIOBUS
INPOTEKAHUS ATUX SBJICHUN: €CTECTBEHHAs M MCKYCCTBEHHAs PaAMOAKTHUBHOCTH, BO3HMKHOBEHHE JIMHEMYATOrO CIIEKTpa
U3IIyYEHUS,

OTHCHIBATh U3YUECHHbIE KBAHTOBBIE SIBJICHUS, UCTIONB3Y S (PU3NYECKUE BETUUHUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI ¥ 4aCTOTa CBETa, MEPHOJ] MOJIypacnaia; Mpu ONMUCAHUHU MPABIIBHO TPAKTOBAThH (PU3HUECKUN CMBICI UCIIOJIb3YEMBbIX
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BEJIMYMH, X 0003HAUYCHHUS U €IMHUIBI U3MEPEHUS; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BETUUHHY C
APYTUMU BETMYMHAMU, BBIYUCIATH 3HAYCHUE (PU3NUECKON BETTMUMHBI,

aHAJIM3UPOBATh KBAHTOBBIE SIBJICHMSI, UCHOJb3Ys (PU3MUECKHUE 3aKOHBI M IOCTYJIAThl: 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
COXPaHEHUS JJIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHUS MACCOBOIO YHCJA, 3aKOHOMEPHOCTH W3JIy4YEHUs WU MOIVIOUICHUS
CBETa aTOMOM,;

pasnnyaTh OCHOBHBIE IIPU3HAKHU IIJIAHETAPHOW MOJEIIN aTOMa, HYKJIOHHOM MOJIEIN aTOMHOTO S1pa;

IIPUBOJUTH IIPUMEPHI MPOSBICHUSA B MNPUPOAE M IPAKTUUYECKOIO HCIIOIB30BaHUSA PAAUOAKTUBHOCTH, SNEPHBIX M
TEPMOSIIEPHBIX PEAKLNI, TUHENYATBIX CIIEKTPOB.

Bbll’lyCKHuK noiyium 603MONCHOCHIb HAYHUUMDBbCA:

UCNOIL306AMb NOJYHEHHbIE 3HAHUSL 8 NOBCEOHEBHOU JCUZHU NpU 0OpawjeHuu ¢ npudopamu (C4emuyux UOHUBUPYIOUWUX
yacmuy, 0o3umemp), 0si COXpPAHeHUs: 300P08bsl U COONOOEHUST HOPM IKOJ02UYECKO20 NOBEOCHUSL 8 OKPYICalowell cpeoe;
COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep ¢ 0epeKxmom Maccol;

NpUBOOUMb NpUMepPbl GIUAHUAL PAOUOAKMUBHBIX USIYYEHUL HA JCUBbIE OP2AHU3MbL, NOHUMAMb NPUHYUN Oelicmeus
0o3umempa,

HOHUMAMb IKOJI0UUECKUEe NPoOaeMbl, B03HUKAIOWUE NPU UCHONb308AHUU AMOMHBIX IAEKMPOCMAHYUL, U NYMU pPeuleHus
IMUX npoodieM, NepCneKmussbl UCHOIb308AHUSL YAPABILEMO20 MEPMOSOEPHO20 CUHMESA.

JJIeMeHTBI ACTPOHOMHUM
BhInyCKHMK HAYYHUTCH:

pa3iryaTh OCHOBHBIC MPU3HAKK CYTOYHOI'O BpallleHUs 3BE3MHOr0 HeOa, nevxeHus JIyHsl, CoJiHIIA U TUTAHET OTHOCHUTEIIBHO
3BE3;
MOHMMATD PAa3IMYUs MEKTY TEITHOICHTPUICCKON U TEOICHTPUICCKON CHCTEMaMHU MHPA.
Buvinycknuk nosayuum 603M0MCHOCHb HAYYUMbBCA:
YKA3618amb 0Owue ceoUCMea U OMIUYUSL NIIAHEN 3eMHOU 2PYNNbL U NIaHem-2ueanmos, mavix mea Conneunou cucmemvl u
OOLUUX NIAHem,; NOJIb308AMbCS KAPMOU 36E30H020 Heba Npu HaAbOIIOOEHUSX 36€30H020 Heba,
paziuuams OCHOBHblE XAPAKMEPUCmuKu 36€30 (pasmep, uyeem, memMnepamypa), COOMHOCUMb Yeem 36e30bl C eé
memnepamypou,
pazauuams 2unomesvi 0 npoucxoxcoeruu ConrHeuHol cucmembt.
7. MaTepuajibHO-TeXHHMUYECKOe oOeciieyeHre 00pa30BaTeIbLHOIO MpoLecca.
[Tomemenne kabuHeTa PU3NKH YIOBJICTBOPSICT TPEOOBAHUAM JeHCTBYIOIMNX CaHUTapHO-AIHISMUOJIOTHYSCKUX TPABHI U

nopmatuBoB (CaulluH 2.4.2. 178-02).
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Oo6opynoBanue u npudopbI

[TpakTrueckast yacTh y4e€OHOTO COJEp:KaHUs IMpeIMeTa yCUieHa MaTepHallbHO — TeXHUYecKod 0a3oil meHTpa «Touka

POCTa), UCTIOIB3YEMOTO JUISI pean3aui 00pa30BaTEbHBIX TPOrpaMM B paMKax MpernogaBaHus PU3UKH.

Homenknatypa yueOHOr0 000py1oBaHus 1Mo (U3MKE OMPEeeTCs CTaHAapTaMu (PU3NIECKOro 00pa30BaHMsl, MUHUMYMOM

comepkaHusl ydeOHOTro MaTepuayia, 0a3WCHOW TporpamMmoii o6mero oOpazoBanus. JlabopatopHOoe W JEMOHCTPAIIMOHHOE
obopynoBanue ykazano B llepeune yaeOHOTO 000pyI0BaHUs 110 GU3HKE I 001Ie00pa3oBaTENbHBIX Yupekaenuii PO.

JJ1st MOCTaHOBKH IEMOHCTpAIIMI TOCTATOYHO OJTHOTO IK3EMILIsipa 000py10BaHus, Ul PPOHTATBHBIX J1A00PATOPHBIX pabOT

HE MEHEE OJTHOT0 KOMIIEKTa 000pYI0BaHUS Ha JBOUX YUaITUXCSI.
Y4eOHO-MeTOAMYECKOE o0ecredeHue y4eOHOro npeamera

W e

©~No

9.

®dusuka. 7 knace. A.B. Ilepsimkun — M.: JIpoda, 2017.

®dusuka. 8 kinacc. A.B. Ilepsimkun — M.: JIpoda, 2018.

®dusuka. 9 knace. A.B. Ilepeimkun; E.M. I'ytHuk — M.: Jlpoda, 2019.

COopuuk 3amad no ¢usuke s 7-9 kiaccoB obuieoOpa3zoBarenbHbIX yupexaenuid. B.W. Jlykammk, E.B. lBaHnoBa —
IIpocsemenue, 2016.

®usuka. Tectol kK yueOHuKy A.B. [leppikuna. 7 knace. A.B.YeboTapesa - M:Ok3ameHn, 2017.

®uszuka. /lugaktnueckne KapTouku-3aanus K yaeoHuky A.B. Ileppikuna. 7 knacc. A.B.Yeborapesa - M:Ok3amen, 2017.
®u3zuka. OnopHble KOHCIEKTHI U pa3HOYpOBHEBBIE 3a1anus. 7 kiacc. E.A. Mapon; C-I16: Buktopus mtoc, 2016.

®wuszuka. KoHTposbHbIE U camocTosTENbHbIE pa0OThI K yueOHUKy A.B. Ilepsimkuna. 7 knace. O.U. I'pomueBa - M:Dk3amMeH,
2017.

®dwusuka. Tecto k yueOnuky A.B. [leprimkuna. 8 kimacc. A.B.YebGoTtapesa - M:Ok3amen, 2017.

10.®u3uka. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIE 3ananus. § kinacc. E.A. Mapon; C-I16: Buktopus mtoc, 2016.
11.®uzuka. KontposbHbie 1 caMOCTOsITENbHBIC pa00ThI K yueOHuKy A.B. Ileprimkuna.8 kinace. O.U. I'pomiieBa - M:Dk3ameH,

2017.

12.®uzuka. Tectol k yueOnuky A.B. Ilepeimkuna E.M. I'ytauk. 9 knace. O.U. I'pomiiea - M:Ok3amen, 2017.
13.®uzuka. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIE 3ananusl. 9 kiacc. E.A. Mapon; C-I16: Buktopus mtoc, 2016.
14. ®uzuka. KoHTposibHbIE U camocTosATeNbHbIE paboThl kK yueOHuKy A.B. [leprimikuna, E.M. I'ythuk. 9 kinace. O.U. I'poMueBa

- M:Ox3amen, 2017.

15.951eKTpOHHOE MPUIOKEHUE K YUCOHUKAM.

Kpurtepuu u HOpMbI OLIeHKH 3HAHUI, YMEHH 1 HABBIKOB 00Y4ar0IIuXcs
1o Kypcy «®usuka»
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OueHKa yCTHBIX OTBETOB Y4AIIMXCS

OuneHka 5 cTaBUTCS B TOM Cllydae, €CH y4alluiics OKa3bIBaeT BEPHOE MOHUMAaHUE (PU3NYECKON CYITHOCTH PacCMaTPUBAEMBIX
SBJICHMA W 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpPHil, JAET TOYHOE OIPEACIICHHE M HMCTOJIKOBAHWE OCHOBHBIX IOHSTHUH,
3aKOHOB, TEOpHUH, a TakXKe MPaBWIbHOE OMpeesieHne (PU3NYECKUX BEIMYUH, UX EIUWHUI[ U CIIOCOOOB H3MEpEHUS;
MPABUJIBHO BBITIOJIHSAET YEPTEKHU, CXEMBbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHYy, COMPOBOXAAET paccKa3s
HOBBIMH IIPUMEPAMH, YMEET MPUMEHUTH 3HAHUS B HOBOM CHUTyallMH NPU BBINOJHEHUHU MPAKTHUECKUX 3aJaHUM; MOMKET
YCTAaHOBUTh CBSI3b MEXKIY HM3Y4aeMbIM M PAHEE M3YUYEHHBIM MaTepUaloOM IO Kypcy (PHU3MKH, a TaKXKe ¢ MaTepHalioM,
YCBOEHHBIM IIPY U3YUYEHUU APYTHUX IIPEAMETOB.

Ouenka 4 cTaBUTCSA, €CIIM OTBET yUECHUKA YIOBIECTBOPSET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha OLIEHKY 5, HO JaH 0€3 NCIOIb30Ba-
HUSl COOCTBEHHOTI'O IJIaHA, HOBBIX NPUMEPOB, 0€3 MPUMEHEHUS 3HaHUI B HOBOM CHUTYyalllM, O€3 UCIIOJIb30BAHUS CBS3EH C
paHee U3y4YeHHbIM MaTEPUAIOM U MaTepUajIoM, YCBOEHHBIM MPU U3YUEHHUH JIPYTUX MPEAMETOB; €CIIH yUAIUKUCSA JOMYCTUI
OJIHy OLIMOKY WM He OoJiee JBYX HEIOYETOB M MOXKET UX HCIPABUTh CaMOCTOSITEIIBHO WM C HEOOJBIION MOMOUIBIO
YUHTEJIS.

Ouenka 3 cTaBUTCS, €CITU Y4YaIIMWCA TPAaBWIBHO TMOHUMAeT (U3MUECKYI0 CYIIHOCTh PACCMATPUBAEMBIX SIBICHUUA U
3aKOHOMEPHOCTE, HO B OTBETE UMEIOTCSI OT/ICIbHBIE MPOOEIIHI B YCBOSHHH BOIIPOCOB Kypca (DU3HKH, HE MPETSITCTBYIOIIHIE
JaNbHEUIIIEMY yYCBOCHHUIO MPOTrPaMMHOTO MaTepuaia; yMeeT MPUMEHSTh MOTYYCHHbIE 3HAHUS MPU PEUICHUH MPOCTHIX
3aa4 C HCIOJb30BAaHUEM TOTOBBIX (OpPMYI, HO 3aTPyAHICTCS MPU PEIICHWH 3a1ad, TpeOyromux mpeoOpazoBaHUs
HEKOTOPBIX (POpMYJI; TONYCTHII HE 0oJiee OHOM Tpy0OOil OIMOKM M ABYX HEJOUYETOB, HE OoJee 0JHOM rpyOol U OJHOMI
HerpyOoi ommoOku, He Oojiee ABYX-TpPeX HErpyObIX OIMMOOK, OJHOM HErpyOOM OMIMOKH M TPeX HEI0YETOB; JIOIYCTHII
YeThIPE WIH MATh HE0UYETOB.

Ounenka 2 cTaBUTCS, €CIU YUalllUNCs HE OBJIa/1e]l OCHOBHBIMU 3HAHUSAMHU U YMEHHUSMU B COOTBETCTBUU C TPEOOBAHUSIMU
MPOrPaMMBbI U JOMYCTHJI OOJIbIIIE OMTMOOK U HEIOUYETOB, YeM HEOOXOIUMO JIJIsi OTICHKH 3.

OueHka NUCbMEHHBIX KOHTPOJIBbHBIX padoT

Ouenka 5 ctaBUTCS 32 pabOTY, BBIMOJHEHHYIO TTOJIHOCTBIO 0€3 OITMOOK U HEJI0YETOB.

Ouenka 4 craBuTcs 3a paboTy, BHINOTHEHHYO TTOJHOCTHIO, HO MPY HAJTMYKMH B HEMl He OoJiee 01HOI HerpyOoi OMMUOKH U OJTHOTO
HemoveTa, He 0oJiee TpeX HEI0UETOB.

Ouenka 3 cTaBUTCA, €CJIM YYEHUK MPABWIBHO BBIMOIHWI HE MeHee 2/3 Bcel paboThl WM JOMYyCTUI He Oosiee OJHOM rpyOoi
OIIMOKHM U JIBYX HEJ0YETOB, HE Oosiee OJHOM rpy0oil U oJlHON HerpyOoi omuOku, He Oosee Tpex HerpyObIX OHIMOOK,
OJTHOM HerpyOO# OMMOKHN U TpeX HEAOUYETOB, IPU HATMYUHU YETHIPEX-TISTH HEAOUYETOB.

Ouenka 2 CTaBUTCSA, €CIIM YUCIIO OIIMOOK M HEJ0UYETOB MPEBBICKIIO HOPMY JIJISl OLIEHKH 3 WJIM MPABUIILHO BBINIOJIHEHO MeHee 2/3
BCel paboThI.
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Ouenka npakTu4ecKux pador

OueHka 5 cTaBUTCS, €CITM yYAIIUNACS BBITIOHSIET paboTy B MOJTHOM 00bEeMe ¢ COOTIOICHIEM HEOOX0IMMOM TTOCIIeIOBATEIHHOCTH
MIPOBEJICHUS OTBITOB M M3MEPEHUI; CaMOCTOATEIBHO U paIlMOHAIBLHO MOHTHPYET HE0OXOoAuMoe o0OpyaOoBaHUE; BCE
OTBITHl TPOBOJUT B YCJIOBHMSX U PeXUMaX, 0OECICUMBAIOLUIMX MOJIYUYCHHE MPAaBWIBHBIX PE3yJIbTaTOB U BBIBOJOB;
co0roaeT TpeOOBaHUS MPABUI TEXHUKU O€30MacHOCTH; MPaBWJIBHO U aKKYpaTHO BBIMIOJIHAET BCE 3alKCH, TAOJIHUIIBI,
PUCYHKH, YePTEXKH, TpadrKH, BEIYUCIICHNS; IPABMUIHHO BBITIOJHICT aHAJN3 ITOTPEITHOCTEH.

Ouenka 4 cTaBUTCS, €CJIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE 5, HO OBLIO JOMYIEHO ABA-TPHU HEJ0UeTa, He OoJiee OJHOM Herpyoon
OIIMOKHU ¥ OJHOTO HEJOYETA.

Ouenka 3 ctaBuTcs, eciiv paboTa BHINIOJHEHA HE MOJHOCTHIO, HO OOBEM BBIMOJHEHHON YaCTH TaKOB, YTO MO3BOJIAET MOIYYHUTh
PaBUJIBHBINA PE3YIBTAT U BHIBOJ; €CJIM B XOJI€ MPOBEACHUS OIbITA U U3MEPEHUS ObLITU JAOIMYIICHBI OIIUOKH.

Ounenka 2 craBUTCS, €ClM paboTa BHIOJHEHA HE IMOJIHOCTbIO M OOBEM BBIIOJHEHHOW 4YacTH pabOT HE MO3BOJSET CAENaTh
PaBUJIBHBIX BBIBOJIOB; €CIIU OTIBITHI, U3MEPEHMUSI, BBIYUCIICHUS, HAOIIOICHUS TPOU3BOIMINCH HETIPABUIIBHO.

Bo ecex cnyuasx oyenka cnusicaemesl, eciu yueHux He coono0an npasuia mexHuku 0e30nacHocmu.

Ilepeyensb omIMOOK

I'pyOble omunoxu

1. He3nanue omnpeneneHnii OCHOBHBIX MOHATHIA, 3aKOHOB, MTPaBUJl, OCHOBHBIX MOJIOXKEHUI Teopuu, (popmyll, 0OIIETPUHATHIX
CUMBOJIOB 0003HaYeHUS (PU3UUECKUX BEIMYUU, EAUHUI] UX U3MEPEHHUS.

2. HeymeHne BbIIETATH B OTBETE TJIABHOE.

3. HeymeHue npuMeHsTh 3HaHUS JIs1 PEIICHHS 3a/1a4 U 00BbACHEHUs] U3HUECKUX SIBJICHUI; HEMPaBUILHO C(OPMYITUPOBAHHbIE
BOIPOCHI 337a4d UM HEBEpHbIE OOBACHEHUS XOJla €€ pEelIeHUs; He3HAHUE NMPHUEMOB pEIIeHMs 3ajay, aHaJOTHYHBbIX paHee
PEIIEHHBIM B KJ1acce; OUIMOKH, MOKa3bIBaIOIINE HEPABUIIbHOE TTIOHUMaHUE YCIIOBUS 3a/1a4 WM HEMPAaBUIbHOE UCTOIKOBAHHE
peleHus.

4. HeymeHue 4yuTaTh ¥ CTPOUTH TpaUKU U MPUHIUITHAIBHBIE CXEMBI.

5. Heymenue noarotoBuTh K paboTe yCTAaHOBKY HIIM JabopaTopHOE 000pYyaA0BaHME, TPOBECTH OIBIT, HEOOXOAMMBIE PACUETHI,
WJIY UCTIOJIb30BaTh MOJYYEHHbBIE JAHHBIE 111 BBIBOJOB.

6. HebpexxHoe oTHOIIIEHUE K JJa0opaTOpHOMY 000PYI0BaHUIO U U3MEPUTEIBHBIM MPUOOpaMm.

7. HeymeHnue onpeaensTh OKa3aHue U3MEPUTEIBLHOTO MprUoopa.

8. Hapymenue tpeboBaHuii mpaBui 0€30MaCHOrO TPy ia MPHU BHIMOJIHEHUU IKCIIEPUMEHTA.

HerpyObie omunoxu

1. Herounoctu ¢hopmyIHpoBOK, ONMpeACICHUN, MOHITUH, 3aKOHOB, TEOPHH, BBI3BAHHBIE HEMOJHOTON OXBaTa OCHOBHBIX
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MPU3HAKOB OINPEAETISIEMOT0 MOHATHS; OLTMOKH, BHI3BAHHBIE HECOOJIIOICHUEM YCIOBHI MTPOBEICHUS OIbITA WIH U3MEPEHUH.
2. OmuOKH B yCIOBHBIX 0003HAYEHUAX Ha MPUHIIMIHAIBHBIX CXEMaX; HETOUHOCTH YepTexeil, rpaduKkoB, CXeM.
3. Ilponyck uin HETOYHOE HATMCAHUE HAUMEHOBAHHUM €MHUI] (PU3NUIECKUX BEIHUMH.
4. HepanrionanbHbBIN BBIOOP XOJ1a PEIICHHUS.
Henouyersl
1. HepannoHasibHbI€ 3aMHCH MIPH BBIYUCICHUSAX, HEPAIIMOHAIBHBIE PUEMbI BBIYUCIICHUH, MpeoOpa30oBaHMii U pelIeHU 3a1a4.
2. ApudpmeTrueckne OmMOKY B BBIUUCIEHUSX, €CIIU 3T OIIMOKU I'py00 HE HCKAXKAIOT PEAIbHOCTD MOJyUYEHHOTO pe3ybTara.
3. OTnenpHbIE NOTPEMIHOCTH B (POPMYIMPOBKE BOIPOCA UM OTBETA.
4. HeOperkHoe BBIIOJHEHHE 3allMCEN, YEPTEXKEH, CXEM, Tpa(UKOB.
5. Opdorpaduueckre U MyHKTyaIlMOHHBIC OMIHOKH.

IlepeyeHnn 3HaAHMI, YMEHMH U HABBIKOB, IMOJJIEKALIMX NIPOBEPKe:!

I ypoBennb

* YMEHHE ONUCHIBATh X0 (PU3NYECKUX SBJICHUN;

* 3HAaHUE Ha3BaHUI NpUOOPOB, 00JACTH UX IPUMEHEHHUS,

* 3HaHUE OYKBEHHBIX 0003HAaYCHUI (PU3NYECKUX BEIUUMH;

* 3HAaHUE YCIIOBHBIX 0003HAUYECHHI; YMEHHUE N300paXkaTh UX HA YEPTEHkKaX.

II ypoBeHsb

* 3HaHUE U TOHUMaHHe POPMYIHPOBOK (PU3NYECKUX 3aKOHOB, UX MATEMAaTHUYECKOU 3aUCH;

* 3HaHME U TOHUMaHue PU3NYECKUX BEJIUUNH;

* 3HaHHME €IUHUIL] PU3NUECKUX BEITUYMH, UX ONPEICIICHUH.

III ypoBennb

* yMEHHUE NPUMEHSATH TEOPUIO JIJIsl OOBSICHEHNSI HEKOTOPBIX YAaCTHBIX SIBJICHUN;

* yMeHHe rpaguuecku n300paxaTh B3aUMOCBSI3b MEX1Yy (GU3NUECKUMU SIBJICHUSMHU, ONIPEACIIATh XapaKkTep 3TOU CBSI3U;
* YMEHHE NMPOU3BOJIUTH PACUET, MOJIb3YSICh U3BECTHBIMU (POPMYJIaMU;

* cpOPMUPOBAHHOCTH OTAEIBHBIX «TEXHUYECKUX MPUEMOB) YMCTBEHHOM ESITEIbHOCTH (COCTABJICHUE TJIaHa OTBETA, YMEHHUE
HAXOJIUTh HY>KHbIE€ CBEJICHUS B KHUTE, CIIPABOYHUKE U T. II.).
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