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Crartyc nporpamMmmasl

e [Ipumepnas pabogas nmporpamma no ¢usuke s 10-11 kmaccoB Ha 2023-2024 yuebHbIi roj] pa3paboTaHa Ha OCHOBE CIEAYIONINX TOKYMEHTOB:

e OcHoBHas oOpa3oBaTenbHas MporpaMmma cpeanero oduiero oopasosanus MbOY «Kyrtny-bykamickas COLLl», yrBepxkaenHas npukazom Nel34 or
29.08.2020 (10-11 kmaccsr)

e  VuebOnsiii mman MBOY «Kytny-Bykamckas COIL» na 2023-2024 yueOHbIi rof, yrBepkaeHHbIH npuka3zoM Nel 17 ot 29.08.2023r.

o Kanennmapueni yueOHbii Tpadgux padotst MBOY «Kytiny-Bykamckas COIL» na 2023-2024 yueOHBINH TOA, yTBEpXKACHHBIH npukazom Nel6l or
31.08.2023 r

e [IIpuxkazom Munucrepcrsa npocsemieHuss P® or 21.09.2022 Ne858 «O06 yTBepkIeHHH (enepadbHOro IMepeyHs y4eOHMKOB, TOMYLIEHHBIX K
UCIOJIb30BAaHUIO TIPU PEANTH3ALMU MMEIOLIMX T'OCYAapCTBEHHYIO aKKpeIUTalHio 00pa30BaTENbHBIX MPOTrpaMM HauyalbHOTO OOIIEro, OCHOBHOIO
o01ero, cpemHero oO0IIero oOpa3oBaHUsS OpPraHU3AIUSMU, OCYIIECTBISIOMIUMHE O0Pa30BaTEIbHYIO JIEATEIHHOCTh U YCTAHOBJIEHUS TPEACIbHOTO
CpOKa MCIOJIb30BaHMsI HCKITIOUEHHBIX Y4eOHUKOBY. (3apeructpupoano B Muntocte Poccun 01.11.2022 Ne70799)

e [lpumepHOll mporpammbl OCHOBHOTO 00IIEro 0Opa3oBaHus Mo gu3uke aBTopckoit nmporpammel B.A.KacbsHoB «®u3uka » 10-11 kiacchl, OTHOCTBIO
oTpaxaromei conepxanue [IpumepHoil mporpamMmsl, ¢ JOMOJHEHUSMH, HE NPEBBIIIAIOIIUMUA TpPeOOBaHUWEM K YPOBHSAM IOATOTOBKH YyYalllUXCS.
Pabouas nporpaMma pa3paboTaHa B COOTBETCTBUU ¢ TpeOoBaHUAMHU DeiepaabHOr0 rocy1apcTBEHHOI0 00pa3oBarelbHOro cranaapra u [lpumepHoit
OCHOBHOI1 00pa3zoBaTebHON MporpaMMon. YUeOHUKHU TaHHOW JTMHHUM MPOILIN 3KCIEPTU3Y, BKIOUYEHbl B DeepanbHblil IepedyeHb U 00eCeunBaoT
OCBOEHME 00pa30BaTENILHOM MPOrpaMMbl CpeHero oduiero oopazoanus Pusuka. ba3zosslit ypoBenb. 10—11 kiaccsl : paboyast mporpamma K JIMHUU
YMK B. A. KacesiHoBa : yueOHO-MeToauueckoe nocodue / B. A. Kacesnos, U. I'. BnacoBa. — M. : Jlpoda, 2017. — 53, [2] c.

PaGouasi nporpaMMa opMeHTHPOBAHA HA YUYeOHHK:

[opsiaxoBbIit HOMep yueOHMKa | ABTOP/ABTOPCKHIA HasBanue Knacc | U3narens yueOHuKa HopmarusHbIi1
B DenepalIbHOM MEPEYHE KOJUIEKTHB y4eOHUKa

1.1.35.1.6.2 B.A.KaceaH0B dusuka 11




O01mas xapakTepucTuKa y4eOHOro npeamera.

IkonbHBINA Kype (PU3UKU — CUCTEMOOOPA3YIOIINH /711 €CTECTBEHHO-HAYYHBIX IPEMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI, JISKAIINE B OCHOBE
MHUPO3JaHUs, SIBJISIOTCS OCHOBOM coziepKaHMsl KypcoB XUMHUM, OMOJIOTHH, reorpaguu u actpoHoMuu. Pu3nka BOOPYKaeT IIKOJIbHUKOB HAyYHbIM METOJIOM
IIO3HAHUS, T03BOJIAIOLIMM IOJIY4aTh OObEKTUBHBIE 3HAaHUS 00 OKPY)KAIOLIEM MHUPE.

Jns pemienus 3aga4 GopMUpPOBaHUS €CTECTBEHHO-HAYYHON KapTUHBI MUPA, YMEHUS OOBSICHATH OOBEKTHI U MPOIIECCHl OKPY>KaIoIel 1elCTBUTEIHHOCTH,
UCTIONB3YS 7S 3TOro (PM3UYECKHe 3HaHUs, 0c000e BHUMaHHE B Mpoliecce N3ydeHHs (PU3HUKH yJeIeHO 3HAKOMCTBY C METOZOM Hay4HOTO ITO3HAHUS,
MIOCTAaHOBKE MPOOJIeM, TPEOYIOMIMX OT YYAIIUXCS CaMOCTOSITEIbHOMN IEATEIEHOCTH 110 X Pa3pPEIICHUIO.

Oco0eHHOCTSIMHU H3JI0KEHUS COJIEpKaHUs Kypca SBIISIOTCSA:

* €IMHCTBO U B3aMMOCBS3b BCEX Pa3/eNOB KaK pe3ysIbTaT MOCIEI0BATEILHON JeTaN3alUU TPU U3YYSHUH CTPYKTYPHI BElecTBa (0T MaKpO- 10 MUKPO
MmacitaboB). B rimaBe «2neMeHThI acTpodu3uky. DBoonus BeenenHoi» paccmaTpuBaeTcst oOpaTHast MOCIeI0BaTeIbHOCTh — OT MEHBIITUX MacIITa0O0B K
00JbIINM, YTO OOECIIEUnBAET BHYTPEHHEE EAUHCTBO KYypCa;

* OTCYTCTBUE JI€JICHUS (PU3UKU Ha KJIACCUUECKYIO M COBPEMEHHYIO 11 Kilacc: KBaHTOBAsl TEOPHsI ONPEENISIET CIIEKTPhI M3TyUYEHUs U MOTJIOIIEHUS BBICOKUX
4acTOT, UCCIENYET MUKPOMUD);

* I0Ka3aTeIbHOCTh U3TIOKEHUS MaTepuaa, 6asupyromnasics Ha MPOCThIX MAaTEMAaTUYECKUX METOAAaX U KaYECTBEHHBIX OIEHKAaX (ITO3BOJISIFOIINUX MOTYYHTh,
Hanpumep, B 11 kiacce oleHuTh pazMep sA11pa, SHEPTHUIO CBS3U AJIEKTPOHA B ATOME M HYKJIOHOB B A/Ip€, KPUTUYECKYIO MAcCy ypaHa, BETMYMHbI 3aps 0B
KBapKOB, YHUCIIO 3B€3] B ['anakTuke, npuMepHbIN Bo3pacT BeenenHoil, rTemneparypy u npumepHoe BpeMs cBeueHus: ConHila, BpeMsi BOSHUKHOBEHUS
PENUKTOBOTO M3IYYESHHUS], ITIOTHOCTh HEUTPOHHOM 3BE3/Ibl, YUCIIO BEICOKOPA3BUTHIX ITUBUIIHM3AINI Bo BeeneHHOM);

* MaKCHUMaJIbHOE UCII0JIb30BAaHUE KOPPEKTHBIX (PU3HUECKUX MoJesel u ananoruil (mogenu: 11 kiiacc — cBepXIpOBOINMOCTH, KOCMOJIOTHUYECKAsi MOJIENb
®puamana. AHanoruu: 11 kiacc — pacnpoCTpaHEHUs MEXaHUYECKUX U AJIEKTPOMAarHUTHBIX BOJIH);

* 00CyX/IeHHE TpaHUl] MPUMEHUMOCTH BCeX M3ydaeMbIx 3akoHoMepHocTel (11 kmace: 3akoH OMa, Kiaccuyeckasi TeOpHs 3JEKTPOMAarHUTHOTO U3TyUYeHUs ) U
UCIIOJIb3YEMBIX MOJieiell (MaTepualibHas TOUKa, UealbHbIi ra3 u T. 11.);

* CMOJIb30BaHUE U BO3MOXKHAsI MHTEPIPETALIUsI COBPEMEHHBIX HayUHBIX JaHHBIX (11 Kiacc: aHU30TpONUS PEIUKTOBOTO U3ITYyUEHUS CBSI3bIBACTCS C
00pa3oBaHNEM aCTPOHOMUYECKUX CTPYKTYp (1mogoOHbie uccienoBanus J>xona Maszepa u Jxxopmka Cmyta Oputn ynocroensl HoGeneBckoi mpemMun mo
¢uzuke 3a 2006 r.), Ha MECTH PUCYHKAX MPUBEACHBI B pa3HbIX MaciiTabax 3D-kapTUHKU BcenenHoi, moydeHHbIe 3a MOCIeTHUE TOJIbI C TOMOIIBI0
KOCMHUYECKHUX TEJIECKOIIOB);

* pacCMOTpEHHE MPUHIIUIA JEHCTBUS COBPEMEHHBIX TEXHHYECKHX ycTporcTB (11 Kiacce: neTekTopa MeTaJuIMUECKUX MPeIMETOB, T0€3/1a Ha MarHUTHOM
MOJYILIKE, CBETOBO/IA), MPUKJIaIHOE UCTIONb30BaHue (hr3nueckux siBiaeHui (11 kmacc: aJeKTpruuecKkoro pa3psaaa B MJIa3MEHHOM JIUCILIee);

* O0ILEKYIbTYPHBIN acleKT PU3NYECKOT0 3HAHUS, pean3alus UIeH MEeKIpeIMeTHBIX cBsizel (11 kmace: pu3nyeckue MpUHIMIBI 3peHUs, 00bICHEHHUE
MPUYHH BO3HUKHOBEHUS PaJIMallMOHHBIX MOsSICOB 3€MJIM, BHIICHEHHE BKJIaJa Pa3IMUHbIX HCTOYHUKOB MOHU3UPYIOUIETO U3JIYYEHHS B €CTECTBEHHBIN



panuanoHHbIN (OH, UCIIOIB30BAHUE SIBJICHUS PAJMOAKTUBHOTO pacma/ia B U30TOIMHOW XPOHOJIOTHH, (HOPMYIHUPOBKA HEOOXOJUMBIX YCIOBUN BOSHUKHOBEHHS
OpraHMYECKOH JKU3HU Ha IUIAHETE).

Henun nzydenus GU3MKU B CpeAHEH (TTOTHOM) IITKOJIE CIISAYIOIINE:

* popmupoBaHue y 00yUarOMUXCsl YMEHUS BUICTh U IOHUMATh IICHHOCTh 00pa30BaHMsl, 3HAUUMOCTD (DU3UYECKOTO 3HAHUS TS KXKIOT0 YeIIOBEKa,
HE3aBUCHUMO OT €T0 NMpoeCCUOHANBHON AESITEIbHOCTH; YMEHUN pa3inuaTh (GakThl U OLICHKH, CPABHUBAThH OLIEHOYHBIE BHIBOJIbI, BUJIETh UX CBSI3b C
KPUTEPUAMHU OLICHOK, (hOPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3HUILIUIO;

* (hopMupoBaHue y 00ydarOMIMXCs HEIOCTHOTO MPEICTABICHHUS O MUPE U PO (U3UKU B CO3JJaHUH COBPEMEHHOW €CTeCTBEHHO-HAYYHOI KapTHHBI MUPA;
YMEHUS 00BSCHATH MOBEACHNE 0OBEKTOB U IPOLIECCHI OKPYIKAIOIIEH AeHCTBUTEIBHOCTH — MIPUPOJHOM, COLIMATIbHOM, KyJIbTYpHOM, TEXHUUYECKON Cpebl,
UCIOJIb3YS /IS 3TOro (PU3HYECKHE 3HAHUS;

* IpHOOpETeHNE 00YJAIOIMMHUCS OTIBITa PA3HOOOPA3HOM NEATETLHOCTH, OIBITA TIO3HAHUS M CAMOINO3HAHUS; KIIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JUIs PA3JIMYHbIX BUIOB JI€ATEIbHOCTH, — HABBIKOB PELICHUs IPOOIeM, IPUHATHUS PELICHUH,
MIOWCKa, aHAIHM3a U 00pabOTKN HHPOPMAIIUN, KOMMYHHKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHHUYECTBA, 2PPEKTHBHOTO 1 OE30MacCHOT O
WCIIOJIb30BAaHUs PA3JINYHBIX TEXHUYECKUX YCTPOUCTB;

* OBJIa/ICHHE CUCTEMOM HaY4YHBIX 3HAHUH O (PU3MUECKUX CBOMCTBAX OKPYXKAIOLIET0 MUPA, 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX U O CIOCO0ax MX
WCIIOJIb30BaHHUs B IPAKTUYECKOM JKU3HU

[lnanupyemble pe3yJibTaThl 0CBOEHHE Kypca
JIMYHOCTHBIMU pe3yJabTaTaMu 00y4YeHUs1 GU3UKE B CPEIHEH MIKOJIE SIBISIOTCS:

* B cepe OTHONICHUH 00yUJaroIuXcs K cede, K CBOeMY 3/I0POBBIO, K TIO3HAHUIO C€0s1 — OpUEHTAIUS HA JOCTHIYKEHHE JJUYHOTO CYACThS, PEATU3aIHI0
MO3UTUBHBIX )KU3HEHHBIX MEPCIIEKTHB, MHUIIMATUBHOCTD, KPEATHBHOCTh, TOTOBHOCTH M CITIOCOOHOCTH K JIMUHOCTHOMY CaMOOIIPEIEICHHUIO, CIIOCOOHOCTh
CTaBUTH II€JTM U CTPOUTH KU3HEHHBIC TIJIAHBI; TOTOBHOCTh M CTIOCOOHOCTh 00€CTICUNTh ce0e U CBOMM OJIM3KUM JIOCTOMHYIO KU3HB B MPOIIECCE
CaMOCTOSITENIbHOM, TBOPUECKOM M OTBETCTBEHHOU AESITETFHOCTH, K OTCTAUBAHUIO TUYHOTO JTIOCTOUHCTBA, COOCTBEHHOTO MHEHUS, BBIPA0aTHIBATh
COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIICHUIO K OOIIIECTBEHHO-TIOJIMTHYECKUM COOBITHSIM TTPOIIIJIOTO M HACTOSIIETO Ha OCHOBE OCO3HAHMS 1 OCMBICIICHUSI UCTOPHH,
JyXOBHBIX IIEHHOCTEH U JOCTUKCHUIA HAIIeH CTPAHbI, K CAMOPA3BUTHUIO U CAMOBOCITUTAHHUIO B COOTBETCTBHUHU C OOITEUETOBEYECKUMU [IEHHOCTSAMU U
HJealaMy TPaKIaHCKOTO OOIIEeCTBA; MPUHATHE U PEATH3AIIMI0 IIEHHOCTEH 3/I0POBOTO M 0€3011acHOTr0 00pasa KU3HHU, OEpeKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHNE K COOCTBEHHOMY (PM3MUECKOMY M TICUXOJIOTUYECKOMY 3/I0POBBIO;

* B chepe oTHOmIeHUH oOyyaromxcs k Poccun kak k Pogune (OTedecTBy) — poccuiickast HIEHTHYHOCTD, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM
UJCHTUYHOCTHU B MOJUKYJIBTYPHOM COLMYME, YYBCTBO IPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUHCKOTO Hapoaa u cyasoe Poccun,
NaTPUOTU3M, TOTOBHOCTb K CITyX)eHUI0 OTeuecTBY, €ro 3alluTe; YBaXKEHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH mepea PonHoOM, ropaocTu 3a cBoi
Kpaii, cBoto Poauny, npoiioe U HacTosiiee MHOTOHAIIMOHAIBHOTO HapoAa Poccun, yBaxkeHre rocy1apcTBEHHBIX CUMBOJIOB (rep0, iiar, TuMH);
(dbopMUpOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s13bIKY Poccuiickoii Denepaiinm, SBISIOMEMYCs] OCHOBOW POCCUHUCKON HIEHTUIHOCTH



U I'’IaBHBIM CI)aKTOpOM HAallMOHAJIBHOI'0 CaMOOIIPCACIICHH A, BOCIIMTAHUC YBAKCHUSA K KYJIBTYPC, A3bIKaM, TPAOAULUAM U OGBI‘-IaSIM HapOJ0B, IMPOXUBAIOIIUX B
Poccuiickoit ®enepanuu;

* B cepe OTHOLIEHUH 00yJaroIuxcs K 3aKOHY, TOCY/1apCTBY M K I'Pa)kIaHCKOMY OOLIIECTBY — I'pakJJaHCTBEHHOCTh, IPaX/1aHCKas MO3ULUS aKTUBHOTO U
OTBETCTBEHHOI'0 4JI€HA POCCUICKOI0 00ILIECTBA, OCO3HAIOLIEI0 CBOM KOHCTUTYIIMOHHBIE IpaBa U 00A3aHHOCTH, YBa)KAIOILET0 3aKOH U IIPaBOIOPSIOK,
OCO3HaHHO NPUHUMAIOLIETO TPAJUIIMOHHbIE HAIMOHAJIBHBIE U 001eYeI0BeYeCKHE TYMAHUCTHUECKUE U JEMOKPATHYECKHE [IEHHOCTH, TOTOBOIO K YYacTHIO B
00LIECTBEHHOM KM3HU; IPU3HAHNE HEOTUYX/TAEMOCTH OCHOBHBIX IIPaB U CBOOO/I YEJIOBEKA, KOTOPbIE IIPUHAUIEKAT KAXKIOMY OT POXKACHUSI, TOTOBHOCTb K
OCYILECTBIICHHIO COOCTBEHHBIX IIPaB U CBOOO] 0€3 HapylIeHUs IPaB U CBOOOJ IPYTUX JIHIL, TOTOBHOCTh OTCTAUBATh COOCTBEHHBIE IpaBa U CBOOOIbI
YeJIoBeKa U TpaKAaHWHA COTIACHO OOLIePU3HAHHBIM IIPUHLIMIIAM U HOPMaM MEKIYHApOIHOTO MpaBa U B cooTBeTcTBUU ¢ KoHncTutynumeit Poccuiickoit
denepanun, MpaBoBas U MOJUTUYECKAsI IPAMOTHOCTh; MUPOBO33PEHHIE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHOM
IPAKTUKH, OCHOBAHHOE Ha TMAJIOre KYJIbTYp, a TAKXKE Pa3Iu4HbIX (POPM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B IOJIMKYJIBTYPHOM MUPE;
MHTEPUOPU3ALMS LICHHOCTEN JEMOKPAaTUHU U COLIMAIBHOM CONIMIAPHOCTH, TOTOBHOCTD K IOTOBOPHOMY PEr'yJIMPOBAHUIO OTHOUICHUH B IPYIIIE UIIU
COLMAIIBHOW OpPraHU3aIliH; TOTOBHOCTHh O0YUYAIOMIMXCS K KOHCTPYKTHBHOMY yYacTHIO B IPUHSATHH PELICHUH, 3aTParvBalOLINX IpaBa U HHTEPECH], B TOM
Yuciie B pa3sInyHbIX (popMax OOIIECTBEHHOI caMOOpraHu3aliy, CaMOyIpaBiIeHus, OOIECTBEHHO 3HAYMMOM IesTeIbHOCTH; IPUBEP>KEHHOCTh HJIEsIM
MHTEpHALMOHAIM3MA, APYKObl, paBEHCTBA, B3aMMOIIOMOIIN HAPOJIOB; BOCIIUTAHUE YBAKUTEIILHOTO OTHOILIEHUS K HAIIMOHAJIbHOMY JIOCTOMHCTBY JIIOIEH, UX
YyBCTBaM, PEJIUTHO3HBIM YOEXKAECHUAM; TOTOBHOCTh O0YYAIOLIMXCsl IPOTUBOCTOSTh UEO0IOTUU SKCTPEMU3MA, HALIMOHATIM3MA, KCeHO()OoOUH, KOPPYILIHH,
JUCKPUMHUHALIMHU 110 COLUAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U IPYT'MM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSM;

* B cepe OTHOLICHUH 00yJaromuXcs ¢ OKPYKAIOIIKUMHU JIFOJJbMH — HPABCTBEHHOE CO3HAHUE U MTOBEJICHHE HA OCHOBE YCBOCHHUS O0IIEYETIOBEYECKIX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MTOBEACHUS B TOJIUKYITYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTU AMAJIOT C IPYTUMHU JIFOJIbMU, 1OCTUTATh B
HEM B3aMMOINOHUMAaHHUS, HAXOJUTh OOIIME IeNTH U COTPYAHUYATh JJIS UX JOCTHKEHUS; IPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAaHHOE, YBAXKUTEIbHOE
U 100po’KenaTeIbHOE OTHOLIEHHUE K IPYTOMY U€JI0BEKY, €r0 MHEHHIO, MUPOBO33PEHHIO; CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHUIO TO3UTHUBHOTO
OTHOILEHMS K JIFOSM, B TOM YHCJIE K JIUI[AM C OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBBSI M HHBAINIAM; OEpeXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOLIEHHE K (PU3NUECKOMY U IICUXOJIOTMYECKOMY 3/10POBbIO IPYTHX JIIOAEH, YMEHNE OKa3bIBaTh EPBYIO MOMOIIb; (POPMHPOBAaHUE BHIPAKEHHON B
MOBEJICHUH HPABCTBEHHOH MO3UIMH, B TOM YHUCIIE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY /100pa, HPaBCTBEHHOI'O CO3HAHUS U MOBEJCHHS HAa OCHOBE
YCBOEHHUS 00IIEUETIOBEUECKHUX [IEHHOCTE U HPaBCTBEHHBIX YYBCTB (YECTH, JOJTa, CIPABEIMBOCTH, MUJIOCEPIUS U IPYKeTt0o0us); KOMIETEHIINHI
COTPY/ZHHUYECTBA CO CBEPCTHUKAMM, JAETHMH MJIJIIIET0 BO3PACTa, B3pOCIBIMU B 00pa30BaTeIbHOI, 00IIECTBEHHO MOJIE3HOM, yueOHO-HICCIe10BaTeIbCKOH,
IIPOEKTHOM U IPYrUX BUIAX AEATEIbHOCTH;

* B c(pepe oTHOIIEHUH 00yUaIOUINXCS K OKPYXKAIOLIEMY MUPY, K *KUBOW MPHUPOJIE, XYA0KECTBEHHON KYJIbTYpPEe — MHUPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTh HayKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJIcHUE TOCTOBEPHON HH(OpMaIueii o
NEPEIOBBIX TOCTHKEHUAX U OTKPBITUSX MUPOBOM M OT€UECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha MPOTSHKEHUH BCEH )KU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUIHON MpodeccnoHanbHOM U 00I1ECTBEHHON NeSTeIbHOCTH; SKOJIOrHYecKas KyIbTypa, OepeKHOe OTHOIIEHHE K POJIHOM
3emJie, IpUPOAHBIM OoraTcTBaM Poccuu u Mupa, MOHMMAaHUE BIUSHHS COLMATbHO-3KOHOMUYECKHX MPOLIECCOB Ha COCTOSIHUE MPUPOAHOM U COLMAIbHON
Cpenbl, OTBETCTBEHHOCTH 32 COCTOSIHME IPUPOJIHBIX PECYPCOB, YMEHUIN U HABBIKOB Pa3yMHOI'O IPUPOJONOIB30BAHNS, HETEPIIUMOIO OTHOIIECHHUS K



I[CI\/JICTBI/ISIM, MMPUHOCAIINUM BPCJ 9KOJIOTUH; HpI/IOGpeTeHI/Ie OIIbITa 3KOHOFOHaHpaBHCHHOﬁ ACATCIIBHOCTU,; 3CTECTUYCCKOC OTHOIICHUC K MHUPY, TOTOBHOCTD K
ACTETHYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITA;

* B chepe OTHOIIECHUH 00yJaroNUXcs K TPYAY, B chepe COIHaTbHO-9KOHOMUYECKMX OTHOIICHHH — YBa)KEHHUE BCeX (DOPM COOCTBEHHOCTH, TOTOBHOCTD K
3aIIUTe CBOCH COOCTBEHHOCTH; OCO3HAHHBIN BBIOOp OyayIIeH npodeccuu Kak myTh U CIIOCO0 peaan3aiuu COOCTBEHHBIX JKU3HEHHBIX TIAHOB; TOTOBHOCTH
00yJaroImuXCs K TPYIOBOM MPOodeCcCHOHAIBHOMN IeATEIPHOCTH KaK K BO3MOXHOCTH y4acTHsI B PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM; TOTPEOHOCTh TPYAUTHCS, YBOXKECHUE K TPYAY U JIIOJISIM TPYAQ, TPYAOBBIM JOCTHKCHHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE H
TBOPYECKOE OTHOIICHUE K Pa3HBIM BUaM TPYJIOBOU JACATCIbHOCTH, TOTOBHOCTh K CAMOOOCITY)KHUBAHHIO, BKJIFOYass 00yUYEeHHE U BBITOJIHEHNE JOMAITHUX
0053aHHOCTEH.

MeTtanpeaMeTHble pe3yJabTaThl 00yueHUS GU3MKE B CPEIHEH MIKOJIE TPECTABIICHBI TPEMSI TPYIIIIaMU YHUBEPCAIBHBIX YICOHBIX JCHCTBHU.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

BbInyCKHUK HAYy4YUTCS:

* CaMOCTOSITENIBHO ONPEAETATH 1IeNIU, CTABUTh U (hOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON IEATEIHHOCTH U KU3HEHHBIX CUTYaIHUIX;
* OIIEHUBATh PECYPCHI, B TOM YHCIIe BpeMsl U IpYyrue HeMaTepHaabHbIe PeCypChl, HEOOXOAUMBIE TSl TOCTHKEHHUS TOCTABIIECHHOW paHee 1eNH;

* CONOCTABIIATh UMEIOIINECS BOZMOKHOCTH M HEOOXOIUMBIE JUIS TOCTHIKEHUS 1IeNTH PECYPCHI;

* OpraHu30BbIBATh () (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JIJIsI TOCTHXKEHUSI ITOCTABJICHHOM TIEITH;

* ONPENENATh HECKOJIBKO MYTE JOCTHKEHUS OCTABIEHHOM LIEJIH;

* BBIOMpATh ONTHUMAJIBHBIN MTYTh JTOCTHKEHUS LIETU C YIeTOM d(PPEKTUBHOCTH PACX0JI0BAHUS PECYPCOB U OCHOBBIBASICh Ha COOOPaXEHUSX ITHKU U MOPAJIH;
* 33]1aBaTh [APAMETPbl U KPUTEPUH, TIO KOTOPBIM MOKHO OIPEAEIUTD, YTO LENb JOCTUTHYTA;

* COIOCTABJIATH MOJYYEHHBIN PE3YIBTAT AEATEILHOCTH C TOCTABICHHOM 3apaHee LIeIIbIO;

* OIIEHUBATH MOCJE/ICTBUS JOCTHKECHHSI IOCTABICHHOM 1IeNTU B Y4eOHOH JAeITeTbHOCTH, COOCTBEHHOMN KU3HU U KU3HU OKPYKAIOIINX JIFOICH.
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

BbInyCKHUK HAY4YUTCSH:

* KPUTUYECKHU OLIEHUBATh U HHTEPIPETUPOBATH HH(POPMALIUIO C PA3HBIX MO3ULINN;

* pacro3HaBaTh U GUKCHUPOBATH MPOTUBOPEUHSI B MHPOPMALIMOHHBIX UCTOUHUKAX;



* CIIOJIB30BATh PA3IMYHBIE MOJICIBHO-CXEMATHUECKUE CPEICTBA IS IPEICTABICHUS BBIIBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX IPOTHBOPEUHH;

* OCYILIECTBIISATH Pa3BePHYTHII HHPOPMAIIOHHBINH OUCK U CTAaBUTh Ha €ro OCHOBE HOBBIE (yueOHBIC M IO3HABATEIbHBIC) 3a/1a4H;

* UCKaTh M HAXOJUTh 0000IICHHbIE CIIOCOOBI PEIICHHS 3a/1a4;

* IPUBOJIUTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CY)KJIEHUS, TAK U B OTHOLLIEHUH JIEHCTBUM U CY>KJIEHUH IpYyroro;

* QHAJIM3UPOBATH U MIPE0OPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUHBEIE CUTYAIHIH;

* BBIXOJIUTH 32 PAMKH Y4€OHOTO IIPEAMETa U OCYIIECTBIIATH eJICHAPaBICHHbIH MOMCK BOZMOYKHOCTHU IIUPOKOT0 MEPEHOCca CPEACTB U CIIOCOO0B NI CTBHS;
* BBICTPANBATh HHIMBHIYaJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTUX YYAaCTHHKOB M PECYpPCHBIE OTpPaHUYCHHS;

* MCHSATH U yJCPKUBATH Pa3HbIC TIO3UINH B IO3HABATEIFHON JAEITEILHOCTH (OBITh YICHUKOM U yuuTelleM; (POpMYJIMPOBAaTh 00pa30BaTEIBHBIN 3a1poC U
BBITNOJIHATH KOHCYJITaTUBHBIE (DYHKIIMHM CAMOCTOSITENIbHO; CTABUTh MPOOJIeMY U paboTaTh HaJl €€ pelIeHHeM; YIPaBIsSTh COBMECTHON MO3HABATEIILHOM
JESATENIbHOCTBIO M MOAUYUHATHCS).

KoMMmyHuKkaTHBHbBIE YHHBepcaJIbHbIe YUeOHbIe AeliCTBUS
BbINYCKHUK HAYYUTCS:

* OCYIIECTBIIATH JICIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (Kak BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a e¢
npeienamu);

¢ [IpU OCYHICCTBJICHUN rpynn0B017I pa6OTBI OBITh KaK PYKOBOAUTECIIEM, TAK U YICHOM HpOeKTHOﬁ KOMaHbI B Pa3HBIX POJIAX (FeHepaTOPOM I/I,Heﬁ, KPHUTHUKOM,
HCIIOJIHUTCIIEM, TPC3CHTYIOINUM U T. ,[[.);

* pa3BEpHYTO, JOTUYHO ¥ TOYHO M3JIaraTh CBOK TOYKY 3PEHHUA C UCIIOJIb30BAaHUEM aJIEKBAaTHBIX (YCTHBIX U MMCbMEHHBIX) A3BIKOBBIX CPENICTB;

* pacrio3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlMH U IPEIOTBPAIIaTh KOH(DIUKTHI 10 UX aKTUBHOU (pasbl;

* KOOPJIMHUPOBATH U BBINOJHATH pabOTy B YCIOBUSAX BUPTYaIbHOTO B3aUMOJICHCTBUS (MJIM COYETAHUSI PEAIbHOTO M BUPTYaJIBLHOTO);

* COTJIaCOBBIBATh MO3UIMH YWIECHOB KOMaHbl B Iipoliecce paboThl HaJ OOIIUM IPOAYKTOM/pELIEHUEM;

* IPEACTABIATH MYOIUYHO PE3yJbTaThl MHANBUAYAIBHON U TPYNIIOBON AESITEIbHOCTH, KaK Mepe/l 3HAKOMOM, Tak U Mepesl HEe3HaKOMO ayAuTopueil;
* IOI0MpPaTh MAPTHEPOB ISl IEIIOBON KOMMYHHKAIIMH, HCXO/S U3 COOOpaKEHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUSA, a HE IMYHBIX CHMITATHIA;

¢ BOCIIpUHUMATb KPUTHYCCKHUC 3aMCYaHH KaK pEeCypcC COOCTBEHHOTO Pa3BUTHA,



* TOYHO ¥ €MKO ()OPMYIIMPOBATH KaK KPUTUYECKHE, TAK U OJOOPUTEIIbHBIC 3aMEUaHUs B aJ[pec IPYTHX JIIOJeH B paMKax JIeJIOBOW U 00pa3oBaTebHON
KOMMYHHKAIIMH, H30€rasi IPH TOM JITYHOCTHBIX OLEHOYHBIX CYKICHHM.

IIpenmeTHbIe pe3yJbTaThl 00yUcHHS (PU3UKE B CpEIHEH MIKOIE
BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

* IGMOHCTPHPOBATh Ha MPUMEPAxX PoJib U MECTO (PU3UKU B (OPMHUPOBAHUHU COBPEMEHHON HAYYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHHUKH U
TEXHOJIOTHH, B IPAKTUYECKON 1E€ATEIILHOCTH JIFOCH;

¢ ACMOHCTPUPOBATH HA IPUMEPAX B3AMMOCBA3b MCIKIAY (1)1/131/11(0171 " APYI'UMH €CTCCTBCHHBIMH HAYKAMU; * YCTAHABJINBATH B3aUMOCBA3b €CCTCCTBCHHO-
HAayYHBIX SIBJICHUM U IIPpUMCHATbL OCHOBHBIC (I)I/ISI/I‘IGCKI/IC MOACIHN OJIA UX OIIMCAaHUA U O6’b$ICHeHI/I$I;

¢ UCIIOJIB30BAaTh I/IH(i)OpMaI_II/IIO (1)I/ISI/I‘IGCKOFO COACPIKaHUs ITPU PCILICHUN y‘{e6HBIX, IMPAKTHUYICCKUX, ITPOCKTHBIX U UCCIICAOBATCIILCKUX 3a/1a4, UHTCTPUPYA
I/IH(I)OpMaI_II/IIO U3 pa3JINYHbIX HCTOYHHUKOB U KPUTHUYCCKHU €€ OLICHHUBA;

* pa3ynyaTh U yMETh HCIOJb30BaTh B yUeOHO-UCCIIEIOBATEIHCKOM ACATEILHOCTH METOIbI HAYYHOT'O MIO3HAHUS (HA0III0IeHHEe, ONTUCAaHUE, U3MEPEHUE,
9KCIIEPUMEHT, BBIIBI)KEHUE THIIOTE3bl, MOICTTUPOBAHUE U T. 11.) U (POpPMBI HAYYHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEpPaX UX
POJIb U MECTO B HAYYHOM MO3HAHUU;

* IPOBOJUTH NMPSMbIE U KOCBEHHBIE U3MEHEHUS (PU3MUECKUX BEJIIMYUH, BHIOMpasi U3MEPUTENbHbIE TPUOOPHI C yI€TOM HEOOXOAMMON TOUHOCTH U3MEPEHHUI,
IUTAHUPOBATh X0J1 U3MEPEHUM, IOJy4aTh 3HAUEHUE U3MEPSIEMON BETMUHHBI, U OLIEHUBATh OTHOCUTENIbHYIO IOTPEIIHOCTD M0 33/IaHHBIM opMyJiam;

® IPOBOAUTE UCCIICAOBAHUA 3aBHCHUMOCTECH MCXKOY (1)I/IBI/I‘I€CKI/IMI/I BCIIMYHWHAMU: ITPOBOAUTDH U3MCPCHUSA U OMPECACTIATE Ha OCHOBE UCCIICAOBAHUA 3HAYCHHUC
napamMeTpoOB, XapaKTCPUIYIOINIUX JAHHYIO 3aBUCUMOCTb MCXKAY BEJIMUYMHAMU, U JA€JIaThb BBIBOJ C YHC€TOM HNOTPCUIHOCTU I/ISMCPCHI/II\/JI;

® UCIIOJIB30BATh JIA OITMCAHUA XapaKTepa NPOTCKAaHUA (1)I/ISI/I‘I€CKI/IX MponeccoB (1)I/ISI/I‘I€CKI/IC BCJIIMYMHBI U JEMOHCTPUPOBATH B3aMMOCBA3b MCKIY HUMU,
® UCII0JIB30BAaTh AJId OIMMCAHHA XapaKTepa NPOTCKaHUA (1)I/I3I/I‘—IQCKI/IX IponeccoB (1)I/ISI/ILIGCKI/I6 3aKOHBI C YYCTOM I'paHUI] UX IPUMCHHUMOCTH,

® p€uiaTh KA4YCCTBECHHEBIC 3a/Ja4n (B TOM YHUCJIC U MCKITPECAMETHOT'O XapaKTepa): HCIIOJIB3Yys MOJCIIHN, @Hanecxne BCJIMYUHBI U 3aKOHBI, BBICTPANBAaTh
JIOTUYECKH BEPHYIO LIETI0UYKY 00bACHEHUS (JI0Ka3aTeabCTBA) MPEAIOKEHHOT0 B 331a4e npoliecca (SIBIeHUs);

® peuiaTth paCYCTHLIC 3aJa4u C ABHO 3aJlaHHOM (I)PIBPI‘-ICCKOIZ MOZCIIbIO: HAa OCHOBC aHaJIn3a yCJIOBHUA 3aa4U BbIACIIATD (I)I/I3I/I‘-ICCKYIO MOACIb, HAXOOUTh
(I)I/IBI/I‘-ICCKI/IC BCJIIMYMHBI 1 3aKOHBI, HCO6XOI[I/IMBIC " JOCTATOYHBIC IJIA €€ pCHICHUS, IPOBOAUTDL PACUYCTHI U ITPOBECPATH HOJ'Iy‘ICHHLIﬁ pe3yibTar,

* YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UUECKUX MOJIEICH NP pelIeHUu (PU3MUECKUX U MEXKIPEIMETHBIX 3aa4;

* UCTOJB30BATh UH(POPMAIIMIO U IPUMEHSATH 3HAHUS O MIPUHIIUIAX paOOTHl 1 OCHOBHBIX XapaKTEPUCTHKAX U3yYCHHBIX MAIUH, TPUOOPOB U IPYTUX
TEXHUYECKUX YCTPOUCTB JUJIsl pEIICHHsI TPAKTUYECKHUX, YIeOHO-UCCIIeI0BaTEeIbCKIX U MPOEKTHBIX 3a/1a4;



* NCTOJIB30BATh 3HAHMS O (PU3HUECKUX 00BEKTAX U MpoIleccax B MOBCETHEBHOM JKU3HU sl oOecrieueHus: 0€30IacHOCTH MPH 0OpaIeHuy ¢ IpudopaMu 1
TEXHHYECKHMH YCTPOMCTBAMH, /ISl COXPAHEHUS 3/I0POBBS M COOIIOACHHSI HOPM SKOJIOTMYECKOTO OBEICHHS B OKPY)KAIOIIEH cpefie, sl IPUHATHS PeLICHUH
B IIOBCEJHEBHOMW KU3HU

DJIeKTPOAMHAMMKA

[IpeameTHbIe pe3yabTaThl OCBOECHUS TEMBI IO3BOJISIOT: — J1aBaTh ONPEICIICHHS OHITHI: TOUYCYHBIA FJEKTPUUECKUN 3apsl, JJIEKTpU3aLus Ted,
AIIEKTPUUYECKH M30JIMPOBAHHASI CUCTEMA TEJI, JIEKTPUUECKOE OJIe, TMHUN HANIPSHKEHHOCTH JIEKTPOCTATUYECKOT O TIOJIsI, CBOOOTHBIC M CBS3aHHBIC 3apsibl,
SKBUIIOTEHIIMAIbHAS! TOBEPXHOCTh, KOHAEHCATOP, IPOBOJHUKH, TUIIEKTPUKHU, TOJTYIPOBOJHUKH, MOISPU3ALUS JUIIEKTPUKA, HIEKTPUUYECKUH TOK,
VMCTOYHMK TOKA, CTOPOHHHME CHJIBI, CBEPXIIPOBOJAUMOCTD, JbIPKA, IIOCIEI0BATEIBHOE U NAPAIIIEIIBHOE COCAMHEHUS IIPOBOIHUKOB, 3JIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS IUCCOLMALIUSL, CTEIIEHb TUCCOLMALMH, IIEKTPOIN3, MOHU3ALUS, [1J1a3Ma, CAMOCTOSITENIbHBIA U HECAMOCTOSTENIbHBIN pa3psi/ibl, MArHUTHOE
B3aMMOJEHCTBYE, TMHUY MAarHUTHON UHYKIUHU, OJHOPOJHOE MarHUTHOE 10J1€, COOCTBEHHAs! MHAYKLIHS, 2JIEKTPOMarHuTHas: MHIYKIUS, UHTyKIIMOHHBIN TOK,
CaMOUHIYKIIUS, MATHUTOAJIEKTPUYECKAsk MHAYKIIMS, TOKU 3aMbIKaHHs U pa3MbIKaHUs, TpaHCHOpMATOp; COOCTBEHHAS M MPUMECHASI IPOBOUMOCTb,
JIOHOPHBIE M aKIENTOPHBIE IPUMECH, p—N-TIepeX01, 3aUPAIOIINNA CIIOH, BRITPSIMIICHHE IEPEMEHHOTO TOKa, TPAH3UCTOP, KOJIeOaTeIbHbI KOHTYP, PE30HAHC
B KOJIe0ATEIbHOM KOHTYPE, 2JIEKTPOMAarHuTHas BOJIHA, OeryIias rapMOHUYecKas 3JIeKTPOMarHuTHAs BOJIHA, TUIOCKOMOJSIpU30BaHHast (MM THHEHHO-
NOJIIPU30BaHHasl) EKTPOMAarHuTHas BOJIHA, INIOCKOCTh MOJIIPU3ALUU 3JIEKTPOMAarHUTHON BOJIHBI, (PPOHT BOJIHBI, Y4, PaAUOCBSI3b, MOLYJISLUSA U
JEMOAYJISIUS CUTHAIA, BTOPUYHBIE 3JIEKTPOMArHUTHbIE BOJIHBI, MOHOXPOMAaTHYECKasi BOJIHA, KOT€PEHTHBIE BOJIHBI M1 HCTOYHUKH, BPEMSI U JITTUHA
KOT'€pEHTHOCTH, IPOCBETIIEHUE ONTUKN; — JaBaTh ONpeeseHNs (PU3MUECKUX BEIUYMH: JIEKTPUUECKHUN 3apsi/l, HAIPSKEHHOCTh AJIEKTPOCTaTUYECKOTO
I10JIs1, IOTEHIUAJI AIEKTPOCTATUYECKOTO T10JIsI, PA3HOCTDH MMOTEHIIMAJIOB, OTHOCUTEINIbHAS AUAJIEKTPUUECKasl IPOHULIAEMOCTD CPEJIbl, TIOBEPXHOCTHAS
IUIOTHOCTb CPEJIbl, JIEKTPOEMKOCTh YEIMHEHHOTO MMPOBOIHUKA, JIEKTPOEMKOCTh KOHIEHcaTopa, cuiia Toka, J/1C, conpoTuBieHne TPOBOHNKA, MOIIIHOCTb
IEKTPUYECKOTO TOKA, JHEPTHUsI HOHU3ALMHU, BEKTOP MarHUTHOW MHIYKIIMM, MarHUTHBIN IOTOK, cuia Amiiepa, cuia JlopeHna, MHIyKTUBHOCTb KOHTYPA,
MarHuTHas MPOHUIAEMOCTh CpeJibl, KO (HULMEHT TpaHCHOpPMaIUK, ITTMHA BOJIHBI, IOTOK SHEPTUU U TUIOTHOCTH MTOTOKA SHEPTUH 3JIEKTPOMAarHUTHON BOJIHBI,
UHTEHCUBHOCTH 3JIEKTPOMAarHUTHOW BOJIHBI; — OOBACHATH: 3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa OT IUIOIIAH IIACTUH U PACCTOSHUS
MEXJly HUMH, YCIIOBHS CYIIECTBOBAHHUS AIEKTPUUYECKOT0 TOKA, MPUHIHUIIBI IEpEIauy 3JIEKTPOIHEPTUU Ha OOJIbILINE PACCTOSHNUS, 3aBUCHUMOCTb
MHTEHCUBHOCTH 3JIEKTPOMAarHUTHOM BOJIHBI OT PACCTOSIHUSA JJO NCTOYHUKA U3ITyYEHHS U €r0 YaCTOThI, KAYECTBEHHO SIBJICHUS OTPAKEHUS U NPETOMIICHUS
CBETOBBIX BOJIH, SIBJIEHHE TIOJTHOTO BHYTPEHHET0 OTPaXeHUS; — (DOPMYIHpPOBaTh: 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsaa U 3akoH KyrnoHna, rpaHuib! ux
IPUMEHUMOCTH; IPABUIIO OypaBUMKa, IPUHIUI CYNEPIO3ULIMU MArHUTHBIX TTOJIEH, TPaBHUJIIO JIEBOM PYKH, 3aKOH AMIiepa, 3akoH Papanes
(97eKTpOMarHUTHON MHIKINH), TpaBuiio Jlenna, npuniun ['roiirenca, 3akoH OTpa)keHHUs, 3aKOH MTPETOMIIEHUS; — OMMCHIBATh: IEMOHCTPALlMOHHbBIE
9KCHEPUMEHTBI 110 JEKTPU3ALMU TNl U OOBACHATH UX PE3YIbTaThl; SKCIEPUMEHT 110 U3MEPEHUIO 3JIEKTPOEMKOCTH KOHIEHCATOPa; SIBJICHUE
3JIEKTPOCTATHYECKON MHIYKIIUH; IEMOHCTPAIMOHHBINA ONBIT HA MTOCJIEI0BATEIBbHOE U apaJUIEIbBHOE COEAMHEHNUS TIPOBOIHUKOB; TEIUIOBOE JACHCTBUE
JJIEKTPUUECKOTO TOKa, Iepeiady MOIIHOCTH OT UCTOYHHKA K OTPEOUTEII0; CAMOCTOSITEIHLHO MPOBEICHHBIN SKCIIEPUMEHT 110 U3MEPEHUIO CHIIBI TOKA U
HaINpsOKEHUs C TOMOIIIBIO aMIlepMeTpa U BOJITMETpa; (pyHIaMeHTaIbHbIE

buznyeckue onbIThl Jpcrena u Amiepa, 1eMOHCTpallMoHHbIe onbIThl Dapases ¢ KaTylIKaMy U TOCTOSIHHBIM MarHUTOM, SIBJIEHUE 3JIEKTPOMAarHUTHON
WHAYKIHUHW; MCXaHU3M JIaBJICHUA BHGKTpOMaFHHTHOﬁ BOJIHBL;, — MNPUBOAWUTH NPHUMEPHI UCTIOJIb30BAHUS SIBJICHU BHGKTpOMaFHHTHOﬁ WHAYKIWU B
COBPEMEHHOM TEXHHUKE: JETEKTOPE MeTajlla B a3pOIOPTY, B MOE3/I€ HA MArHUTHOM ToayIike, 0pIToBbIX CBU-niewax, 3amucu u BOCIIPOU3BEICHUN
I/IH(l)OpMaI_II/II/I, B I'CHCPATOpAX NCPEMCHHOI'O TOKA; — U3Yy4YaTb ABUKCHUC 3aPSIKCHHBIX YaCTUI] B MAIrHUTHOM I10JIC; — HCCJIICAOBATH: 3JICKTPOJINU3 C TIOMOIIBIO



3akoHOB Dapajes, MexaHu3M 00pa30BaHUS U CTPYKTYPY PaIUAIIMOHHBIX TIOSCOB 3€MJIH, POTHO3UPOBATH U AHAJTU3UPOBATH WX BIHUSHUC HA
JKU3HEAEITEIBHOCTD B 36MHBIX YCIIOBUSIX; — MCIOJb30BaTh 3aKOHBI OMa 111 OJHOPOAHOTO MPOBOJAHMKA U 3AMKHYTOM LienH, 3aK0oH J[xoyns—IJlenna nus
pacdera dJIeKTPUIECKUX Ieneil; — Kiaccu(puImMpoBaTh quana3oHbl YaCTOT CIIEKTPa SJEKTPOMATHUTHBIX BOJIH; — JIEIaTh BEIBOJIBI O PACIIOIOKECHUN
TUdPaKIUOHHBIX MUHUMYMOB Ha 3KPaHE 332 OCBEIICHHOI 1IeIbl0; — MPUMEHSThH MOJy4YeHHbIE 3HAHUS JUIsl 0€30I1aCHOT0 UCIOIb30BaHUs OBITOBBIX IPHOOPOB
U TEXHUYECKUX YCTPOMCTB — CBETOKOMHPOBAIBHON MAllIMHbI, 00bICHEHUS! HEU3BECTHBIX paHee dJEKTPUUECKUX SBJICHUIM, PeIICHUS] IPAKTUYECKUX 3a/1a4.

KBanToBas ¢puzuka. @®usuka aromMa 1 AaTOMHOI0 si/ipa

ITpenmeTrHble pe3ynbTaThl OCBOCHUS TEMbI I03BOJIAIOT: — J1aBaTh ONpPEeNCHUs MOHATUI: poTo3(ddeKT, paboTa BbIX0/a, (POTOINEKTPOHBL, (OTOTOK,
KOPIYCKYJIAPHO-BOJIHOBOW Jyalli3M, SJHEPreTUYECKUN YPOBEHb, TMHENYATBIN CIIEKTP, CIOHTAHHOE U MHIYLIMPOBAHHOE U3JIy4E€HUE, JIa3ep, UHBEPCHAs
HACEJICHHOCTb YHEPIeTUYECKOr0 YPOBHS, METACTAOUIBHOE COCTOSTHUE, IPOTOHHO-HEUTPOHHASI MOJIENb A/Ipa, U30TOIIbI, PAJUOAKTUBHOCTS, ajlb(a- 1 OeTa-
pacrmaj, raMMa-u3JIydeHue, NCKyCCTBEHHAs paIMOAKTUBHOCTD, TEPMOSIZICPHBIN CHHTE3, JIEMEHTApHBIC YaCTHUIIb, (PyHIaMEHTaIbHBIC YaCTUIIbI, AaHTUYACTHIIA,
AQHHUTWIIALUS, JICIITOHHBIN 3apsijl, HEPEHOCUUK B3aUMOIEHCTBHSL, OAPHMOHHBIHN 3apsil; — JaBaTh ONpe/eseHUs] PU3NUECKUX BEIUYUH: Yy/elIbHas SHEPTus
CBSI3H, TIEPHOJ] ITOJTypaciaja, akTHBHOCTh PAJAHMOAaKTHBHOTO BEIIECTBA, JHEPTETHUECKUI BBIXO SACPHON peaknu, KOAQPHUIUEHT pa3MHOKECHHUS HEUTPOHOB,
KPUTHYECKAs Macca, 103a NOIVIOUICHHOIO U3IyYeHHs; — Ha3blBaTb OCHOBHBIE TI0JIO’KEHUS BOJIHOBOW TEOPUU CBETA, KBAaHTOBOM runoressl 1nanka, reopun
aToMa BOJ0poja; — (HOpMyJIUpoBaTh: 3aKOHBI (oTo3dhdeKTa, moctynarsl bopa, 3aKk0H coxpaHeHHsI 0apHOHHOTO 3apsA/a; — OLCHUBATh JAJIMHY BOJHBI 1€
Bpoiiss, cCOOTBETCTBYIONIYIO IBMKEHUIO 3JIEKTPOHA, KUHETHUECKYIO SHEPIHIO AIEKTPOoHA NpH (oTo3ddeKTe, VIMHY BOJHBI CBETA, HCITyCKAEMOTO aTOMOM
BO/IOPO/Ia; — OMUCHIBATh MPUHIMIIMAIIBHYIO CXeMy ombITa Pezepdopaa, mpenoKuBLIETo MIIaHETAPHYIO MOJIENb aTOMa; — OOBSICHATh PUHIUI 1EHCTBUS
Ja3epa, SAepHOr0 PeakTopa; — CPAaBHUBATH M3JIyU€HHE Ja3epa ¢ U3IyUeHHUEM JIPYTUX UCTOUHUKOB CBETa; — OOBSACHATH CIOCOOBI 00ecieueHH s
0€30MacHOCTH sIepHBIX peakTopoB U ADC; — MPOrHO3UPOBATh KOHTPOJIUPYEMBIN €CTECTBEHHBIN paJlallMOHHBIA (DOH, a TaKKe palliOHAILHOE
IPUPOIONOIb30BaHKE IPU BHEPEHUH yIpaBisieMoro tepmosiaepHoro cuaresa (YTC); — kinaccupuuupoBarh JIeMEHTapHbIE YaCTUIIbI, TIOAPA3IeIsis UX Ha
JIENITOHBI U aJPOHBI; — OMMUCBIBATH CTPYKTYPY apPOHOB, IIBET U apOMAT KBAPKOB; — IPUBOJUTH IIPUMEPBI ME30HOB, THIIEPOHOB, TNIFOOHOB.

IBosronusa Beeaennoi

[IpeameTHBIE pE3yIBTATHI OCBOSHUS TEMBI TIO3BOJISIOT: — J1aBaTh OMPEACIICHUS] TIOHATHI: aCTPOHOMHYECKUE CTPYKTYPHI, TFIAHETHAsI CUCTEMA, 3BE3/1a,
3BE3JJHOE CKOIUICHUE, TaJJaKTUKU, CKOTIIEHUE M CBEPXCKOIUICHUE TaTaKTHK, Beenennas, 6emnblii KapuK, HEUTPOHHAs 3Be3/a, YepHasi AbIpa, KpUTUYECKas
MJIOTHOCTh BCeNeHHON; — WHTEepIPETHPOBATh PE3YNIbTaThl HAOMIOAeHUH Xa00ia 0 pa30eraHny TaIakTHK;, — KJIACCU(UIIMPOBATH OCHOBHBIE MTEPHO/IBI
sBomoIK BeenenHoii mocne bonbiioro B3peiBa; — MPEACTABIATH MOCIEI0BATEIFHOCT 00pa30BaHus IEPBUYHOTO BelleCTBA BO BeeneHHOi; — OOBIACHATD
IIPOLIECC 3BOJIOIMH 3B€3]1, 00pa30BaHus U 3BOOLNU COTHEYHONM CUCTEMBI; — € TOMOIIbI0 MoJenu PpuiMaHa NPeCTaBIATh BOZMOXKHbBIE CLIEHApUHU
sBotonnu BeenenHow B Oymyem. (3Be3109KOH OTMEUEH MaTepurai, Heo0s3aTeIbHBIN JTsI H3YUCHUSI. )

BbinyckHuK Ha 0230BOM yPOBHE MOJIYYHT BO3MOKHOCTD HAYUYHMThCS:
* IOHUMATh U OOBSICHATH IIETIOCTHOCTh (PU3MUECKON TEOPUH, pa3IHyaTh IPAHUIIBI €€ IPUMEHIUMOCTH U MECTO B ALY APYTUX (GU3NUECKUX TEOPUIA;

* BJIAJICTh PUEMAMH ITOCTPOEHUS TEOPETUYECKUX TOKA3aTENbCTB, a TAKXKE MPOTHO3UPOBAHUS OCOOCHHOCTEH NMpoTekaHus (PU3NYECKUX SBJICHUI U MPOLIECCOB
Ha OCHOBE MOJTYYEHHBIX TEOPETUUECKIX BBHIBOJIOB U JI0Ka3aTEIbCTB;



* XapaKTEpU30BaTh CUCTEMHYIO CBSA3b MEXK/Y OCHOBOIIOJIATAIOIIMMY HAyYHbIMU MOHATUSIMU: IPOCTPAHCTBO, BPEMsl, MaTEpUs (BELIECTBO, MOJIE), IBUKEHUE,
CUJIa, DHEPIUS;

¢ BbIABUI'aTh T'MIIOTC3blI HA OCHOBC 3HAHW OCHOBOIIOJIararomux (1)I/I3I/I‘-IGCKI/IX SaKOHOMepHOCTeﬁ " 3aKOHOB;
¢ CaMOCTOATCJIbHO INIAHUPOBATH U ITIPOBOAUTDH (1)I/I3I/ILICCKI/IC OKCIICPUMCHTHI;

* XapaKTepU30BaTh INI00ATBHBIC TPOOJIEMBI, CTOSIIHME MIEPE] YSTIOBEUSCTBOM: SHEPTETHUECKHUE, ChIPHEBBIC, SKOJIOTUYCCKHUE U POJIb (PU3UKH B PEIICHUH ITHX
npooIieM;

¢ peuiaTh IMPAKTHKO-OPUCHTUPOBAHHLIC KaYCCTBCHHBLIC 1 PACUYCTHLIC (1)I/I3I/I‘leCKI/IC 3aJa4diu C BBI60pOM (1)I/ISI/I‘ICCKOI‘/‘I MOZCIIN, UCITIOJIB3Yyd HECKOJIBKO
(1)I/ISI/IIIGCKI/IX 3aKOHOB HJIN (bOpMyj'I, CBA3BIBAIOIINX N3BCCTHBIC (1)I/I3I/I‘IGCKI/I€ BCJIIMYKMHBI, B KOHTCKCTC MCKIIPCIAMCTHBIX CBHSGﬁ;

* O0BSCHATH IPUHIUIBI PAOOTHI M XapaKTEPUCTHKHN U3YUYEHHBIX MAIIMH, TIPHOOPOB M TEXHUYECKUX YCTPOMCTB;

* 0OBSCHATD YCIOBUA IPUMCHCHUS (bHSH‘leCKI/IX MO,HeHeﬁ IIpHu pCIICHUHA Q)HSI/IHGCKI/IX 3ala4, HaXOAUTh aACKBATHYIO HPCHHOH(CHHOﬁ 3a4a4c q)HSquCKYIO
MO/JICJIb, pa3pCllaTh HpO6HCMy KaK Ha OCHOBC UMCIOIIUXCS 3HaHPII>i, TaK W IIpXU ITIOMOIIHU METOAO0B OLCHKH.

O6ecneunTh TOCTHKEHUE TUIAaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl, CO34aTh OCHOBY JJISl CAMOCTOSITEIEHOT O
YCIIEIIHOTO YCBOEHUS 00Y4atoLMMKCS HOBBIX 3HaHUI, yMEHUI, BUJIOB U CIIOCOOOB AEATEIBHOCTHU JI0JKEH CUCTEMHO-ESTeIbHOCTHBIN noaxo/. B
COOTBETCTBUU C 3TUM MOJXOJ0M UMEHHO aKTHBHOCTb 00YYarOIIMXCsl IPU3HAETCS OCHOBOM TIOCTHKEHHUS Pa3BUBAIOIIUX IieJiel 00pa30oBaHUsI — 3HAHUSA He
NEPEeAA0TCsl B TOTOBOM BUJIE, a TOOBIBAIOTCS yYAIlUMUCS B IIPOLIECCE TIO3HABATENIbHON JEATEIbHOCTH.

OpHMM U3 MyTeH MOBBILIEHUS MOTUBALUU U 3PPEKTUBHOCTH yUeOHOU AESITENbHOCTH B CPEIHEH IIKOJIE SIBISIETCS BKIIIOUEHUE yJallluXcsl B y4eOHO-
UCCIIEI0BATEIbCKYIO U MIPOEKTHYIO ESATEIbHOCTh, KOTOPAsi UMEET CIEIYIOIUE OCOOCHHOCTH:

1) HCJIM U 3a1a4¥ 3TUX BUAOB ACATCIBbHOCTH YUAIIUXCA ONIPCACIAOTCA KaK UX JIMYHOCTHBIMHU MOTUBAMH, TaAK U COLITMAJIbHBIMU. 910 O3Ha4yacT, 4ToO
TaKas JCATCIbHOCTD JOJIKHA OBITh HaIrpaBJICHA HEC TOJIBKO HAa MOBBIICHUEC KOMIICTCHTHOCTH ITOAPOCTKOB B npeleeTHoﬁ o0nacTh OMMpECACIICHHBIX y‘IG6HBIX
JAUCHUIIIIMH, HE TOJIBKO HAa Pa3sBUTHUC UX CHOCO6HOCTCI\/'I, HO W Ha CO3JAaHUC MPOAYKTA, MMCIOIICTO 3HAYNMOCTD IJIA JPYTUX;

2) y4eOHO-HCCIIeIOBaTENbCKas M IPOCKTHAS ACATEILHOCTh JOJDKHA OBITh OPraHW30BaHa TAKUM 00pa3oM, 4YTOOBI yJaliecsi CMOTJIM peaji30BaTh CBOU
NOTPEOHOCTH B OOIIEHUHU CO 3HAYUMBIMU, pe(PepEeHTHBIMU IPYIIIAMU OJTHOKJIACCHUKOB, yuuTenen u T. 1. CTpos pa3nMyHOro pojia OTHOIIEHHUS B X0/
L[€JICHAIIPABJIICHHON, TOMCKOBOM, TBOPYECKON U IIPOJYKTUBHOU AEATEIBHOCTH, IIOAPOCTKH OBJIAJEBAIOT HOPMAaMH B3aUMOOTHOILIEHUN ¢ Pa3HBIMU JIFOAbMU,
YMEHMSIMH NIEPEXOAUTH OT OAHOIO BUJIA OOIIEHUS K JPYTOMY, TPHUOOPETAIOT HAaBBIKM MHIWBUIYaJbHOM CaMOCTOSTENbHON pabOThI U COTPYIHUYECTBA B
KOJUIEKTHUBE;

3) opranuzanus y4eOHO-HUCCISIOBATEILCKUX M MPOSKTHBIX PA0OT MIKOJIBHUKOB 00ECIIEYNBACT COYCTAHUE PA3IMIHBIX BUIOB MIO3HABATEILHON
NesITebHOCTH. B 3THX BUJaX AEATENbHOCTH MOTYT OBITH BOCTPEOOBAaHBI IPAKTUYECKH JHOObIE CTOCOOHOCTH MOAPOCTKOB, PEATU30BaHbI INYHBIC
MPUCTPACTUS K TOMY UM HHOMY BUJTY I€ATEIbHOCTH.



B pe3ynbraTe yueOHO-HCCIe10BaTENbCKONW U IPOEKTHOM EATEIbHOCTH BHIYCKHUK MOJIYYHUT NMpeacTaB/IeHue:

* 0 GUIOCOPCKUX U METOIOJIOTUYECKUX OCHOBAHUSX HAYYHOU JCSITEILHOCTH U HAYYHBIX METOAAX, IPUMEHSEMBIX B UCCIIEIOBATEILCKOM M MPOCKTHOM
JIeSTCIIEHOCTH;

* 0 TaKHX MOHSTHUAX, KAK KOHIICTIINS, HAyYHas TUTIOTE3a, METO/I, SKCIIEPUMEHT, HaJIE)KHOCTh THITOTE3bI, MOJIE)Ib, METOJI COOpa M METO]T aHaJIH3a JTaHHbIX;
* 0 TOM, YeM OTIMYAIOTCSI UCCIICAOBAHUS B TYMaHUTAPHBIX 00JIaCTAX OT UCCIICAOBAHHUI B €CTECTBEHHBIX HAYKAX;

* 00 UCTOPUHU HAYKH;

* 0 HOBEWIUX pa3paboTKax B 00JIACTH HAYKU U TEXHOJIOTH;

* 0 MMpaBUJIaX U 3aKOHAX, PETYIUPYIOLIUX OTHOLICHHUS B HAYYHOH, HU300pEeTaTeIbCKON U NCCIIEOBATENLCKUX 00IACTAX AEATEIbHOCTH (MIAaTEeHTHOE MPaBo,
3aIMTa aBTOPCKOTO Mpasa M T. 11.);

* 0 1€ATEIbHOCTU OpPraHU3alUi, COOOILECTB U CTPYKTYP, 3aMHTEPECOBAHHBIX B PE3yJIbTaTaX MCCIIEIOBAaHUI U MTPEIOCTABIIAIOMINX PECYPCHI I IPOBEACHUS
UCCIIEIOBAaHHI U pealIn3aliui MPOEKTOB ((hOHIIBI, TOCYIaPCTBEHHBIE CTPYKTYPHI, KpayA(QaHIuHTOBbIE CTPYKTYPHI U T. II.).

BBINYCKHUK CMOXKET:
* pemarhb 3aJa4u, HaXOJSIIUECs Ha CTIKE HECKOJIBKUX YU€OHBIX AUCLUUIUIMH (MEXIpEeIMETHbIE 3a/1auH );
* HCTOJIb30BATh OCHOBHOM aJIrOPUTM HCCIIEIOBAHUS MIPH PEILICHUH CBOUX Y4e€OHO-TI03HABATENIbHBIX 3a/1a4;

* UCIOJIb30BATh OCHOBHBIE IPUHLIUIIBI IPOEKTHOM NEATEILHOCTH MIPU PELICHUH CBOUX Y4e€OHO-TI03HABATENbHBIX 3a/1a4 U 3a/1a4, BO3HUKAIOIINX B
KYJIbTYPHOH U COLIMAJIBHOM KU3HH;

¢ UCTI0JIB30BATh 3JICMCHTBI MAaTCMATUYCCKOI0O MOACITIUPOBAHUS ITPU PCHICHUHN UCCIICAOBATCIILCKUX 3a/1aY;
¢ UCII0JIB30BATh 3JICMCHTBI MAaTCMATUUYCCKOI'O aHAJIN3a AJId UHTCPIIPETAUU PE3YJIbTATOB, IIOJTYYCHHBIX B X01€ y‘-IC6HO-I/ICCJ'ICI[OBaTCJ'IBCKOI71 pa6OTLI.

C Touku 3pCHUA (I)OpMI/IpOBaHI/I}I YHUBCPCAJIBHBIX y‘-IC6HLIX I[Cf[CTBHfI, B X0I€ OCBOCHMU ITPUHIIUIIOB yqe6HO-HCCHeZ[0BaTCHBCKOﬁ )51 HpOCKTHOfI
JIesTeIbHOCTEM BBIMTYCKHUK HAYYHUTCH:

* opmMyIMpoBaTH HAYYHYIO THIIOTE3Y, CTABUTH LIE€JIb B paMKax MCCIEAOBAHUS U TPOEKTUPOBAHUSA, UCXOAS U3 KYJIbTYPHOU HOPMBI U COOOPa3ysch ¢
MpeACTaBICHUSAMHU 00 001IeM Oare;

* BOCCTAHABJIMBATh KOHTEKCTHI U IIyTH PAa3BUTHUSA TOTO WIM MHOI'O BUJIa HAYYHOU JAEATEIbHOCTH, OIIPEAEIIsAsl MECTO CBOErO UCCIEA0BAaHUS WU IIPOEKTa B
00111eM KyJIbTYPHOM NPOCTPAHCTBE;



¢ OTCJIC)KUBATh U IPUHUMATh BO BHUMAHUC TPCHABI U TCHACHIWU Pa3BUTUSA PA3JIMYHBIX BUIOB ACATCIbHOCTHU, B TOM YUCJIC HAYYHbIX, YUUTBIBATh UX IIPU

IIOCTAaHOBKE COOCTBEHHEBIX IIEIIEN;

* OICHHUBATb PCCYPChI, B TOM YUCJIC U HCEMATCPUAJIbHBIC, TAKHUC KAK BpCMH, HCOGXO[[I/IMBIG I JOCTUKCHU A MMOCTaBJICHHOM Ocun,

® HaXOUTb Pa3JIMYHbIC HCTOUHHUKU MAaTCPHUAJIbHBIX U HCMATCPUAIIBHBIX PECYPCOB, MPCAOCTABIIAOIINX CPCACTBA I IPOBCACHUA I/ICCJ'IeI[OBaHI/If/'I u

pcaim3anuu NpOCKTOB B PA3JIMYHBIX o0JracTsax JACATCIIBHOCTH YCJIOBCKA,

¢ BCTyllaTb B KOMMYHHKAIUIO C ACPKATCIAMU pa3JINdHBIX TUIIOB pECYPCOB, TOYHO U 00BEKTUBHO IMPE3CHTYA CBOI IIPOCKT HUJIM BO3MOXXHBIC PE3YJIbTAThI

HCCIICAOBaHUsA, C LCJIBIO obecneyeHus MMPOAYKTUBHOI'O B3aMMOBBITOAHOTO COTPYIHUYICCTBA,

* CAMOCTOSATEIEHO M COBMECTHO C IPYTUMH aBTOpaMU pa3padaThiBaTh CUCTEMY ITapaMeTPOB U KPUTEPUEB OLIEHKU 3(PPEKTUB HOCTH U MPOIYKTUBHOCTH

pcain3anuu NpoCKTa NI UCCICIOBAHUA HAa KaXXJ10OM 3TaIlC pCajin3aliy U 110 3aBCPUICHUHN pa6OTI)I;

¢ aJICKBATHO OLICHUBATH PUCKHU pCaJIM3alluU IIPOCKTA U IIPOBCACHUA UCCIICAOBAHUA U IPCAYCMATPUBATL ITYTH MUHUMHA3ALIUN OTUX PUCKOB;

¢ AACKBATHO OLCHUBATD ITOCIICACTBUS PCAIN3alINH CBOCTO IIPOCKTA (I/ISMCHCHI/IH, KOTOPBIC OH ITOBJICUCT B JKU3HU APYTUX J'IIO,Z[GIZ, COO6H.I€CTB);

* aJICKBaTHO OLICHMBATh JaJbHEUIIIeE Pa3BUTHUEC CBOCTO IIPOCKTA NI UCCIICAOBAHNA, BUACTH BO3BMOKHBIC BAPUAHTBI IPUMCHCHUA PE3YJIbTATOB

ConeprxaHue Kypca

OcHoBHoe coaep:kanue 11 kiacca Jladboparopubsie | KOHTpPO/IBH
padoThI bIe padoThI

ITocTosiHHBII 3/1eKTPUYECKNH TOK DJIEKTPUYECKUI TOK. Y CIIOBUSI BOBHUKHOBEHUS AekTpudeckoro Toka. Cuna | 1. MccnenoBanue | 1.
TOKa. CBsA3b CHJIBI TOKA C HAIIPaBJIEHHON CKOPOCTHIO. [I0CTOSHHBIN 21EKTPUUECKUI TOK. Y CIIOBHE CYHIECTBOBAHUS | 3aBUCUMOCTH [TocTosiHHBI
MIOCTOSIHHOTO TOKa B MpOBOAHUKE. McTOUHMK TOKa. ['anpBaHnueckuil 3sieMeHT. CTOpOHHUE CWIIBL. J[BHKEeHHE CWJIBI TOKA yepe3 | U
3apsHKEHHBIX YacTHll B ucTouHuKe Toka. JJIC ucrounuka toka. Hanpskenue. O1HOpOIHBIN IPOBOJHUK. CIIUPAJIb JIAMIIBI INEKTPUUYECK
3aBUCHUMOCTh CHJIbI TOKa B IPOBOJHUKE OT MPUJIOKEHHOTO K HeMY HarpsbkeHHs. COpOTUBIICHHE TPOBOAHHKA. HaKaJlMBaHUs OT | UM TOK.
3akoH OMa 711 OTHOPOAHOIO IPOBOAHKKA. BobT-aMIiepHasi XapakTeprUCTUKA IPOBOAHHUKA. 3aBUCUMOCTh HaIpsDKEHUS Ha 2. «3akoH
CONPOTHUBIIEHUS OT T€OMETPUUECKUX Pa3MEPOB U MaTepuaia MPOBOAHUKA. Y JEIbHOE CONPOTUBIICHHE. Pe3ucTop. Hel. 2. U3ydenne | Oma s
[IpoBogHMKHN. 3aBUCUMOCTD YAEIBHOTO CONIPOTUBIIEHUS IPOBOJHUKOB OT TeMIiepaTypsl. CBEpXIpPOBOIUMOCTb. 3akoHa OMa 1711 | 3aMKHYTOM
[TomynpoBOTHUKM. 3aBUCUMOCTD YAEIBHOTO COMPOTUBIIEHNUS MTOJIYIIPOBOIHUKA OT TeMIiepaTypbl. CoeMHEHUS TIOJTHOW LIETIH. LET»

npoBOHUKOB. OOIIIee CONPOTUBIICHUE MTPH MTOCIIEI0BATEILHOM COeIMHEHHH TPOBOIHUKOB. [TapannensHoe
COEIMHEHHE NPOBOIHUKOB. [ MApOAMHAMUYECKask aHAJIOTHS MTOCIEN0BATEIBHOIO U NapalIeIbHOTO COCINHEHUN
IPOBOAHMKOB. CMEIIaHHOE COEIMHEHUE. 3aMKHYTasl LIeTlb ¢ UICTOYHUKOM TOKa. 3akoH OMa /17151 3aMKHYTO! LENH.
Cwita Toka KOpOTKOTO 3aMbIkaHus. [[udpoBbie 1 aHATIOTOBBIC dNIeKTpUYeCKre MpuOopbl. AmmnepmeTp. BoasT™merp.
BrutoueHue amnepmerpa M BOJIBTMETpA B 11enb. PaboTa anekTpuyeckoro Toka. MexaHu3M HarpeBaHHsI




KPUCTAIIMYECKON PELIETKU IPY IPOTEKAHUU 3JIEKTpUUEcKoro Toka. 3akoH /[xoyns—IJlenna. MomHocTth
JIEKTPUUECKOr0 TOKA. DIEKTPOIUTHI. DICKTPOIUTHYECKAs Juccoluanus. Jnekrpoians. 3akon Dapanes.
[IpumeHeHue 1eKTposIn3a B TEXHUKE.

MaruuTtHoe noJjie [locrosHubie MarHuThl. MaruutHoe noje. CHiIoBbl€ IMHUM MAarHUTHOTO noJig. OnbIT JpcTrena.
Bekrop marauTHO#M nHAYKIMu. [IpaBuna OypaBurKa U PaBOM PyKH JJIs IPSIMOTO TOKa. [IpHHIMIT Cynepo3UIIHH.
[IpaBuno OypaBumKa AJi1 BUTKA C TOKOM (KOHTYPHOTO TOKa). JIMHUYM MarHUTHOW MHAYKIIUU. MarHUTHOE T0JIe —
BUXpeBoe nojie. ['unoreza Amnepa. 3emHoi maruetusMm. 3akod Amnepa. [IpaBuso neBoii pyku. Mojysib BeKTOpa
MarHuTHOW MHAYKUUK. EnrHuna MarauTHON MHAYKIUK. OAHOPOJHOE MarHuTHOE moJie. Cuiibl, IEUCTBYIOLIME HA
pPaMKy ¢ TOKOM B OJTHOPOJIHOM MarHUTHOM noJie. CoocTBeHHas uuaykuus. [IpuHuunuansuoe ycTpoicTBo
3JICKTPOU3MEPUTENBHOTO pubopa u nekrpoapurareis. Cuna Jlopenna. Hanpasnenue cuibl Jlopenna. [1paBuno
neBol pyku. [Imockue TpaeKTOpUM ABMKCHHS 3apsSKEHHBIX YaCTHUI] B OJTHOPOTHOM MarHUTHOM ToJie. [|Bukenue
3apsOKCHHBIX YaCTHII B OJJHOPOJHOM MarHUTHOM Tosie™. OCoOOCHHOCTH JBUKEHUS 3apsOKCHHBIX YacTHIL B
HEOJHOPOJHOM MarHUTHOM nojie®. OnbIT AMIiepa ¢ mapajiebHbIMUA MPOBOAHUKAMHU. [I0TOK MarHUTHOM
uHAyKuud. Pabora cuiibl AMiiepa npu nepeMenieHny POBOJHUKA C TOKOM B MATHUTHOM ToJie. THAyKTUBHOCTh
KOHTYpa ¢ TOKOM. DHEPrusi MAarHUTHOTO MOJIs. ['eomeTprdeckast MHTEPIpETaIHs SHEPTUU MarHUTHOTO OIS
KOHTYPa C TOKOM.

3.«MargutH
o€ II0JIE)

duexkTpoMarHeTu3m Pa3zeneHre pa3HOMMEHHBIX 3apsiI0B B MPOBOJAHUKE, ABUKYILEMCS B MATHUTHOM I1OJIE.
OJ1C uHAYKIMU. DNEKTPOMArHUTHASI HHAYKIIHS. 3aKOH dJIeKTpoMarHuTHOM HAyKiuu. [Tpasuio Jlenna. OnbiTe
®dapanes ¢ KaTymkaMu U ¢ ocTossHHBIM MarHuToM. Camounaykuus. 9JIC camonnaykiuu. Toku 3aMbIKaHUs U
pa3Mmbikanus. Tpancpopmatop. Kosddumment tpanchopmanuu. IToBblmarommii 1 MTOHUKAIOIIHIA
TpaHchopMaTophl. DIEKTPOMAarHuTHAs UHIYKIIUS B COBpeMeHHOU TexHuke. DJ]C B paMke, Bpalaromieics B
OJIHOPOJIHOM MarHUTHOM 1oJje. ['enepaTop nepemeHHoro Toka. [lorepu 3nekTpo- SHEpruu B JIMHUSX
anekTponepenadn. Cxema nepenadu dJIeKTPOIHEPTUM MoTpedurtento. 3apsiaka KoHaeHcaTopa. Tok cMeleHusl.
Marnurtosnektpudeckas HHIyKIus. EMkocTHOe conpoTuBieHue. KonebaTensHblil KOHTYp. DHEPrOOOMEH MEXKAY
AJICKTPUIECKUM U MarHUTHBIM ToJisiMH. [leprnoa coOCTBEHHBIX TAPMOHHYECKUX KOJIEOaHUH.

N3yuenne
SIBJICHUS

3JIEKTPOMArHUTHO

1 MHIYKLIUU

4.9nekTpom
arHeTH3M

QJIEKTPOMATI'HUTHOE U3JIYYEHHUE

HN3nydenue U mpueM 3JIeKTPOMATHUTHBIX BOJIH paano- u CBUY-gunanazona CpaBHUBaTh MEXaHHUECKHUE U
3JIEKTPOMArHUTHBIE BOJIHBI O UX XapakTepucTukam; OnsIT ['epua. DiekTpoMarauTHas BosiHa. M3inydyenue
3JIEKTPOMArHUTHBIX BOJIH. [[TOTHOCTH SHEPTrUU 3MEKTPOMArHUTHOTO noJist. berymias rapMonnyeckas
3JIEKTPOMAarHUTHasA BOJIHA. [[JTMHA BOJIHBI. Y paBHEHUA [JI HAMPSHKEHHOCTHU AJIEKTPUYECKOTO MOJS U UHAYKIUSA
MarHUTHOTO ToJs Oeryieil rapmonndeckoil BoHbI. [lomsipusanust BoaHbl. [11ockocTh nonsipuzanuu
3JIEKTPOMArHUTHOM BOJHBI. DpoHT BoJHBL. JIyd. UHTEHCMBHOCTH BOJHBL. [10TOK SHEPrUM M MIOTHOCTH MOTOKA
SHEPTUU JIECKTPOMArHUTHON BOJIHBI. 3aBUCHMOCTh MHTEHCUBHOCTHU AJIEKTPOMATHUTHON BOJIHBI OT PACCTOSIHUS 710
HMCTOYHUKA U3JIYYEHHUS U €r0 YaCTOThI. J[aBieHue 3eKTpOMarHuTHON BOJIHBI. CBS3b AaBJICHUS 3JIEKTPOMArHUTHOM
BOJIHBI C €€ MHTEHCUBHOCTHIO. MIMMYJIbC 3J1IEKTPOMAarHuTHOM BOJIHBI. CBSI3b UMITYJIbCA 3JIEKTPOMArHUTHOM BOJIHBI
C IEPEHOCUMOMH €10 dHeprueil. J{nama3on yactot. ['paHuIlpl [uana3oHOB JUIMH BOJIH (YacTOT) CIIEKTpa

5
«3nyuenne
U TIpUeM
3JIeKTpOMarH
UTHBIX BOJIH
panuo u
CBY
JanazoHa»




SJICKTPOMAIrHUTHBIX BOJIH U OCHOBHBIC UCTOYHUKHA U3JTYYCHHA B COOTBECTCTBYIOIINX AHUAIIA30HAX. HpI/IHLII/IHBI
panuocBszu. Bunel paguocsssu: paguorenerpaduas, paguorenedoHHas U paidoBellaHue, TeJIeBUIeHHE,
panuonokauus. Panuonepenaya. Monyisaius curnana. Paguonpuem. JleMonyiisaius CUrHaia.

BoaHoBble cBolicTBa cBeTa BojiHa Ha MMOBCPXHOCTH BOABI OT TOYCYHOTI'O UCTOYHHUKA. q)pOHT BOJIHBI. HpI/IHI_[I/IH

4. zmepenue

6 «BomHoBas

I'tolirenca. HanpaBnenue pacnpocTpaneHus: GppoHTa BOJTHBL. 3aKOH OTpa)keHHs BOJIH. [IpuHITMI 00paTUMOCTH JUTMHBI CBETOBOM | ONTHKA»
ayueil. 3epkanbHoe U AuQdy3HOE OTpakeHHe. 3aKOH MPesIOMIICHUs BOJIH. AOCOIIOTHBIN MOKa3aTelb BOJIHBI C

IpeOMJIEHUS cpelibl. 3aKOH mpenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. BonokonHas ontuka. lucnepcus IIOMOILBIO

cBera. Bocnpusitue n BoctipounsBeieHre upeta. CI0KEHUE BOJIH OT HE3aBUCUMBIX TOYEUHBIX HCTOYHUKOB. TG paKIMOHHON
WNurepdepennus. KorepentHoie BoaHbl. Bpemst u JyiHa KOrepeHTHOCTHU. Y CJIOBUSI MUHUMYMOB U MAaKCUMYMOB PELIETKH.

npu uHTepdepeniuu BoaH. ['eomerprueckas paznocts xoja BosH. OnbIT FOHra. CriocoOs! nmosydeHus

KOI€pEHTHBIX UCTOUHUKOB. HTEpdepenius cBeta B TOHKUX IuieHKaX. [IpocBetiienne ontuku. Hapymenue

BOJIHOBOTO (ppoHTa B cpene. Audpakuus. [punuun [toiirenca—®penens. Judpakuus cBera Ha menu. 30Ha

Openens. YcnoBus 1u(pakIMOHHBIX MUHIMYMOB U MAaKCUMYMOB. /IndpaknnonHas pemerka.

KBaHTOBas1 TEOPUSA 2JIEKTPOMATHUTHOIO U3J1y4yeHus: W BemecrBa KsanrtoBas runoresa Ilnanka. @orToH. 5.Habmronenune 7
OcHosuble puznueckue xapakrepuctuku potona. orosaddext. OnbiTel CToseroBa. 3akoHb! hoTodrdhdexTa. JMHENHYaToro u «KBaHToBas
Pabora Beixoma. Ypaaenue DitHITeiHA U1st PoTodhderTa. 3aBUCUMOCTh KHHETUICCKOW SHEPTUU CIUJIOLITHOTO TEeOpHs
(OTO37EKTPOHOB OT YaCTOTHI cBeTa. KopmycKysipHble U BOTHOBBIE cBOMcTBa oTOHOB. KopmyckymnspHo- CIIEKTPOB JJIEKTpOMarH
BOJTHOBOM nyanu3Mm. Judpakius oTaenbHbix GotoHoB. ['umoresa ne bpoitns. J{nuna BonHb! ne bpoitns. HWCIyCKaHUS. HUTHOTO
CootHomenue Heonpeaenennoctel ['eitzendepra. OnwiT Pezepdopna. [nanerapuas moaens atoma. Pazmep U3ITY9CHUS
aTomHoro siapa. [lepsbrit mocrynat bopa. I1paBuio kBanToBaHust opouT bopa. DHepreTnyeckuii ypoBeHb. BELIECTBA»
CBOOOIHBIE U CBSI3aHHBIE COCTOSIHUA AIEKTpOHA. DHeprus noHu3auuu. Bropoii nocrynar bopa. Cepun usnydenus

aToMa Boopoja. Bunbl usnydyennii. JInnenuarsiii ciektp. CrieKTpanbHbIN aHAIN3 U €r0 IPUMEHEHHUE.

[Hornomenue u n3nyuenue ceera aromamu. CHOHTaHHOE U UHAYLIUPOBAaHHOE M3NydeHue. [Ipunnun nefictBus

na3epa. IHBepCHAsI HACEIEHHOCTh DHEPTETUUYECKUX YpOoBHEH. [IpuMenenue nazepos.

®uzuka atoMHOro sapa [Iporon u HelTpoH. IIpoToHHO-HENTpOHHAs Moaenb aapa. M3oTonsl. CuibHOE 8 ®uzuka
B3auMOJIeicTBUE HYKJIOHOB. COoCTaB M pa3Mep sapa. Y IeiabHask YHEPTHs CBS3H. 3aBUCHMOCTD yI€JIbHON YHEPTUU aTOMHOTO
CBSI3M OT MaccoBoro uucia. CuHres u aenenue saep. PannoaktuBHOCTb. BUbI paiioaKTUBHOCTH. sapa

PannoaktuBHbIM pacnian. Anbda-pacnan. bera-pacnan. 'amma-uznydenue. [lepron momypacmnana. 3akoH
paZoaKTUBHOTO pacnana. AKTUBHOCTh paJUOAKTUBHOIO BenlecTBa. Jlenenue saep ypana. Llennas peakuus
nenerusi. CKopocTh 1enHou peakuu. Kputndeckas macca. SnepHsiii peaktop. ATomHas anektpoctanims (ADC).
SAnepnas 6e3onacHocts ADC. TepMmosaepHble peakliuu. Y IpaBisieMblil TepMOsIepHbIi cuHTe3. SnepHoe
opyxue*. AToMHast 1 BogopogHasi 6oMObI*. Bo3nelicTBue paquoakTUBHOTO U3Ty4yeHuUs Ha BemlecTBo. [lo3a
HOTJIOIIEHHOTO M3JIydeHHs U ee equHnia. Ko uiueHT oTHOCUTeNbHON OMOTOTHYeCKOi aKTUBHOCTH

(ko3¢ dunmeHT kauecTBa). DKBUBAJICHTHAS J03a MOTJIONIEHHOTO u3lydeHusi. EcrecTBeHHBIN paaraimoHHbINA (HOH

DJieMeHTapHble YacTULbI DlIeMeHTapHas yacTula. OyHaaMeHTaIbHble YacTHIIbl. DepMUOHBI U O030HBI.
[Tpunnun [Maynmu. Aatuyactuniel. [Iporneccer B3anMonpeBpaiienus yactuil. Jlentonsr*. Cnaboe B3auMOACHCTBIE




aenronoB*. Knaccudukarnus agponos*. Me3onsl u 6apuonsr®. [Toarpynmnsl 6aprHoHOB: HYKJIOHBI M THIIEPOHBI™.
3akoH coxpaHeHus: baproHHOTrO 3apsna*. Ctpykrypa aapoHoB*. KBapkoBas runoresa ['ennimana u L{Beiira™®.
KBapku n anTukBapku™. XapakTepuCTUKA OCHOBHBIX THIIOB KBapPKOB: CITMH, AJICKTPUUYECKHM 3apsi, OaprOHHBIN
sapsan®. Apomat®. [[BeT kBapkoB*. DyHIaMeHTAIbHBIC YaCTHIILI*. B3anmonelictBue kBapkoB™. [ Tr0oHBI™.

SJIEMEHTBI ACTPOPU3UKH

IBomonus Beesennoii Actponomuueckue CTpykTypbl. Pas0eranue ranaktuk™®. 3akon Xab6ma*. Kpacnoe
CMeIIeHUE CeKTpaIbHbIX TUHUN*. Bo3pacTt Beenennoit™*. bombioi B3psiB*. OCHOBHBIE IEPHUOIBI SBOIOINH
Bcenennoii*. O6pazoBanue rajakTuk. Bo3HUKHOBEHHE 3Be3/]. DBOIIONHA 3BE3]1 PA3NTU4HON Macchl. CHHTE3
TSDKEJIBIX XUMMUYECKUX 3JIEMEHTOB. XMMHUECKUI COCTaB MeX3Be3JHOro BeecTBa. ObpazoBanue nporo-CoaHua u
ra3oIbUICBOrO AUCKA. DBOJIOLHS Ta30MbUIEBOTO MucKa. [Imaneresumanu. OOpazoBaHHE U SBOIONHUS TUIAHET
3eMHOM IpymIibl U MIaHeT-rurantoB. Monens @puamana*. Kpurnueckas miotHocTs Beenennoii™. byaymee

Bcenennoit*
IMoBTopenue (13 1) Hrorosas.
Pezeps
TeMaTnuyeckoe NJIAaHMPOBAHUE
Ha3Banue Tembl KosmnuecTBo yacos KoanuectBo KoanuecTBo
KOHTPOJILHBIX PadoT | Ja0opaTopHbIX padoT
11 kaace
DNEKTPOINHAMIKA 38 3 4
DIIEKTPOMarHUTHOE U3TyUeHUE 42 2 4
OeMeHThl acTpO(hU3UKH 6 - -
[ToBTOpEeHue 13 - 1
Peseps 3
Hroro 102 5 9
PBII «MBOY Kyrny bykamckas COILL»
Ha3Banue TeMbl Kou- BocnuraTtebHbII MOTEHIHA
BO
4ac0B
11 kaacce
DNEeKTPOINHAMUKA 38 YCTaHOBJICHHE JJOBEPUTEIBHBIX OTHOIICHUN MEXK/TY IMeJarOTHYeCKUM PabOTHHKOM
1 ero 00yJaromuMHCs, CIIOCOOCTBYIOIINX MO3UTHBHOMY BOCIIPHSATHIO O0YJarONTUMUCS TPEOOBAHHUI M MPOCHO




NeIarOrn4ecKoro pabOTHHUKA, IPUBJICYCHUIO UX BHUMAHUS K 00CYKJJaeMOil Ha ypoke HH(popMaImu,
AKTUBU3ALMH UX [IO3HABATEILHON JEATEIbHOCTH;

noOyxeHre 00yJatoIMXCs COOMIONATh Ha ypOKe OOIICTIPHHATHIE HOPMBI TTOBEICHHSI, TPaBUia OOIICHNUs
co cTapmuMu (TIearornyecKuMy paboTHUKAMK ) U CBEPCTHUKAMH (00YJarOITUMUCS ), TPUHITUITBI YIeOHOH
JUCLUTUTMHBI U CAMOOPTaHU3aIHH;

[IPUBJICYCHUE BHUMAHUS O0y4aIOLIMXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax sBJICHUH,
opraHu3zaiys ux paboThl ¢ TOTY4aeMOi Ha YPOKE COIMAIbHO 3HAYMMON HH(opManuel — MHUITMUPOBAHUE €
00CYX/IeHHsI, BBICKa3bIBaHHSI 00yYarOIMMUCS CBOETO MHEHHUS I10 €€ IOBOAY, BEIPAOOTKH CBOEro K Hel
OTHOIIICHHS;

HCIOJIb30BaHUE BOCIIMTATENBHBIX BOZMOXHOCTEH cofiepkaHusl ydeOHOTro IpeMeTa uepes
JIEMOHCTPAIHIO 00yYaroIUMCs IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBE/ICHUS, IPOSIBIICHUS
4eJI0BEKOII0OUS U 100pOCepAeUHOCTH, Yepe3 Mo00p COOTBETCTBYIOIIMX TEKCTOB AJIS UTCHMS, 3a1a4 JJIs
pereHusi, MpoOIeMHBIX CUTYAIMi U1 00CYKJICHHS B KJIacce;

IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM paboThl ¢ 00y4atOIMMHCS: HHTEIUIEKTYaIbHbIX U,
CTUMYJIMPYIOUINX TO3HABATEIBHYIO0 MOTHBAIINIO O0YJAIOIIUXCS; TUAAKTUIECKOTO Tearpa, I NOITyYeHHbIC Ha
YPOKE 3HaHUs OOBIIPBIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX; IUCKYCCHI, KOTOpBIE TAI0T 00yYaroIIMMCs
BO3MO)XHOCTbH ITPHOOPECTH OTIBIT BEACHUSI KOHCTPYKTUBHOTO JIUAJIOTa; TPYNTIOBOI pabOTHI MK paboThI
B IIapax, KOTOpbIe yyaT 00y4aroIuxcs KOMaHIHOH paboTe U B3aUMOJECHWCTBUIO C IPYTUMH 00yYaroIUMUCS;

DIEeKTPOMarHUTHOE 42 YCTaHOBIICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEX/Ty IMeAarornyecKuM paboTHUKOM

U3Iy4YeHue U €ro 00y4JaroLUIMMHUCS, CIIOCOOCTBYIOIUX TO3UTUBHOMY BOCHPUATHIO OOYYaIOLIMMHUCS TPeOOBaHUM U POCHO
MEeIaroTHIecKoro padOTHHKA, IPUBJICYCHUIO UX BHUMAHUS K 00CYKJaeMoil Ha ypoke HH(popMaIuH,
AKTUBU3AIMM UX [TO3HABATEILHON JAEATENbHOCTH;

MOOYKJIeHHE 00yJaronIuXcs CoOO0aTh Ha YPOKE OOIIECTIPUHATHIC HOPMBI TIOBEJICHUS, TTpaBUiia OOIIEHUS
CO CTapIIMMHU (TI€AarornyecKuMm pabOTHUKAMH) U CBEPCTHUKAMU (00yJaroIMMUCS ), TPUHIIUIIBI yueOHOM
JVICIIATUTMHBI X CAMOOPTaHU3aIHH;

MIPUBJICYCHNE BHUMAHUS OOYyUYaIOIIMXCS K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax sIBJICHHUH,
OpraHu3anys ux padoThl C MOJy4aeMOU Ha ypoKe COIMaIbHO 3HaUMMOM HH(pOopMalueit — MHULIMMPOBaHUE €€
00CYXJIeHHsI, BBICKa3bIBAaHHSI 00yJarOIMMHICS CBOETO MHEHHUS IO €€ IMOBOAY, BEIPAOOTKM CBOETO K Hel
OTHOIIICHHS,

HCIOJIb30BaHNE BOCIIUTATENFHBIX BOZMOXHOCTEH cofiep kaHusl ydeOHOTo IpeiMeTa yepes
JIEMOHCTPAIIHIO 00yYarOIIUMCS IIPUMEPOB OTBETCTBEHHOTO, TPAYKJAHCKOTO TIOBEICHUS, IPOSIBIICHUS
4eJI0BEKOJII00US U I00pOCepaAeUyHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB IS UTECHHS, 3a1a4 JUIs
peleHus, IPOOIEMHBIX CUTYallMH 1J1s 0OCYKIEHHUS B KJacce;

MPUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (hOpM paboThl ¢ 00yHaIOIMMHCS: HHTEIUIEKTYaIbHbIX U,
CTUMYJIMPYIOLINX MO3HABATEIbHYIO0 MOTHBALMIO 00YYaIOIUXCS; TUAAKTUYECKOrO Tearpa, Iie NOIy4YeHHbIe Ha
YpPOKE 3HaHUS OOBITPHIBAIOTCS B TEATPAIBHBIX TOCTAHOBKAX; IMCKYCCHI, KOTOPBIE TAIOT 00y4YaroIuMCs




BO3MO)KHOCTb ITPUOOPECTHU OTBIT BEACHUSI KOHCTPYKTUBHOTO JAUAJIOra; TPYNIIOBOI paboThl Ml paboThI
B M1apax, KOTOpbIE yyar 00y4yaroluxcs KOMaHIHOUW paboTe U B3aUMOJIEHCTBHUIO C APYTUMH 00YYarOIIUMHUCS;

DNEeMEHTHI 6 YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOMICHUI MEX/Ty MeAarornyeCKuM paboTHUKOM

acTpo(U3UKH U ero 00y4aroUIMMHUCS, CIIOCOOCTBYIOIUX TO3UTUBHOMY BOCHPUATHIO OOYYaIOLIMMHUCS TPeOOBaHUM U POCHO
NeIarorn4ecKoro pabOTHHUKA, IPUBJICYCHNIO UX BHUMAHUS K 00CY)KJaeMoil Ha ypoke HH(pOpMaIu,
AKTUBU3ALMH UX [TO3HABATEILHON JEATEIbHOCTH;

noOyxJeHre 00yJatoIMXCs COOTI0NaTh Ha YpOKe OOIICTTPUHATHIE HOPMBI TTOBEICHHSI, TPaBUiIa OOIICHNUS
co cTapmuMu (TIeAarornyecKuMu paboTHUKAMK ) U CBEPCTHUKAMH (00YJarOITUMUCS ), TPUHITUIBI YIeOHOH
JVICIIATUTMHBI X CAMOOPTaHU3aIHH;

[IPUBJICYCHUE BHUMAHUS O0yYaIOIIMXCsl K IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YPOKax sIBICHUMH,
opraHu3zaiys ux paboThl ¢ TOTYYaeMOi Ha YPOKE COIMAIbHO 3HAYMMO HH(opManuel — MHUITMUPOBAHUE €€
00CyXJIeHHsI, BBICKa3bIBaHHsI 00yUarOIMMUCS CBOETO MHEHHUS IO €€ IOBOAY, BEIPAOOTKHU CBOEro K Hel
OTHOIIICHHS;

HCIOJIb30BaHUE BOCIIMTATENBHBIX BOZMOXHOCTEH cofiepKaHus y4eOHOro IpeaAMeTa uepes
JIEMOHCTPAIHIO 00yYaroIUMCs IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, TPOSIBIICHUS
4eJIOBEKOII0OUS U 100pOCepaAeUHOCTH, Yepe3 Mo00p COOTBETCTBYIOIIMX TEKCTOB AJIs UTCHMS, 3a1a4 JJIs
pereHus, MpoOJIeMHBIX CHTYaIUi U1t 00CYKIEHHs B KJIacce,

MPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (hOpM paboThl ¢ 00y4atOIMMHCS: HHTEIUIEKTYalbHbIX U,
CTUMYJIMPYIOUINX TTO3HABATEIHHYI0 MOTHBAIINIO O0YJAIOIINXCS; TUAAKTUIECKOTO Tearpa, /1€ OJTyYeHHbIe Ha
YpOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX; IUCKYCCHI, KOTOpBIE Aal0T O0yJarOIMMCs
BO3MO)XHOCTbH ITPHOOPECTH OTIBIT BEACHUSI KOHCTPYKTUBHOTO JUAJIOTa; TPYNTIOBOI pabOThI MK padoThI
B Ilapax, KOTOpbIe yyaT 00yJaroImuxcs KOMaHIHOH paboTe U B3aUMOJCHCTBUIO C IPYTUMH 00yYaroIUMUCS;

[ToBTOpEHUE 13 WHULUUPOBAaHUE U MOJAEPHKKA UCCIIEI0BATENIbCKON JESTeIbHOCTH 00y4aroLIXxcs
B paMKax pealu3allid HMU WHIUBUAYAJIbHBIX M TPYIIIOBBIX HCCIIEJOBATENBCKUX IPOEKTOB, YTO JacT
o0yyaronMcs BO3MOKHOCTh MPHOOPECTH HAaBBIK CAMOCTOSITEIbHOTO PELIEHUsI TEOPETUYECKOH MpoOiIeMsbl,
HaBBIK TeHEPUPOBAHUS U 0(OPMIICHHS] COOCTBEHHBIX HJIeH, HABBIK YBAXKUTEIHLHOTO OTHOIICHUS K UY)KUM HJIESM,
oQopMIIEHHBIM B paldoTax Jpyrux HccieaoBaTesiel, HaBbIK MyOJMYHOrO BBICTYIUICHHS IEpes ayluTopuei,
apryMEHTHUPOBAHHUS U OTCTAaUBaHUS CBOEH TOUYKHU 3PEHMSI. -

Peseps 3

Hroro 102

Kpurepun onenuBanus
PaGoThI 1 OTBETHI yJaIIUXCcs OIEHUBAIOTCSI B COOTBETCTBUH C TIOJIOKEHUEM 00 OIIEHKE KadyecTBa 001ieo0pa3oBaTeabHON MoAroToBKY ydanmxcss MbOY «
Kytny Bykamickas COlLL», yreepxnenHsiM npukazom [Ipuka3 Ne194 o/m ot 29 aBrycra 2015 rona .
Kputepuu u HOpMBI OLICHKY 3HAHHWM, YMEHUN U HABBIKOB YYaIIUXCS 10 (HU3HKE.



OneHka yCTHBIX OTBETOB y4YalIMXCH.

OneHka 5 cTaBUTCs B TOM Cllydyae, €Clld yJallluiicsl T0OKa3bIBaeT BEpHOE NOHUMaHKUE (PU3NYECKON CYIIIHOCTH PacCMAaTPUBAEMBbIX SIBJICHUHN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHI, Ja€T TOUHOE ONPEECIICHNE U UCTOJIKOBAHUE OCHOBHBIX ITOHITUH U 3aKOHOB, TEOPUH, a TAK)KE IPABUIIBHOE
ornpeeneHue GU3NUecKuX BEeIUYHMH, UX €AUHUIL U CIIOCOOOB U3MEPEHUS; IPAaBUIIBHO BHIMOIHSAET YEPTEKH, CXEMbI U TPaQUKH; CTPOUT OTBET IO
COOCTBEHHOMY IIaHY, COIIPOBOKIAET PACCKa3 HOBBIMU IIPUMEPAMU, YMEET IIPUMEHATh 3HaHUS B HOBOW CUTYAllMU IPU BHIIOJIHEHUN [TPAKTUUYECKUX 3a/laHU;
MOYKET yCTaHaBJIMBATh CBSI3b MEXKAY U3y4aeMbIM U paHee N3Y4YEHHBIM MAaTE€pPHAIOM 10 Kypcy (GU3MKH, a TAK)KE C MaTEepHaIOM YCBOSCHHBIM IIPH U3Y4YE€HUU
JPYTUX IPEIMETOB.

Onenka 4 craBUTCs B TOM Cllydae, €ClIi OTBET YUEHUKA yJJOBJIETBOPSIET OCHOBHBIM TPEOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 NCIOIb30BAHMS
COOCTBEHHOTIO IJIaHAa, HOBBIX IPUMEPOB, O€3 IPUMEHEHUS 3HaHUN B HOBOW CUTYalluu, 0€3 UCII0JIb30BAHUS CBA3EH C paHee U3YUEHHBIM MaTepUalioM,
YCBOEHHBIM IIPH U3YUYE€HUH JIPYTUX MPEIMETOB; €ClIU YUallUiics JOMyCTHII OJIHY OLIMOKY MM He OoJiee ABYX HEJ04YETOB U MOXKET UCIPABUTh UX
CaMOCTOSITENIbHO MJIU C HEOOJIBIIONW OMOUIBIO YUUTEIS.

Onenka 3 cTaBUTCS B TOM Cllydae, €ClId yJallluics PaBUJIbHO NOHUMAET (PU3NYECKYI0 CYIIIHOCTh PacCMaTpUBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OT/CIBbHBIE TPOOEIBI B YCBOCHUH BOIIPOCOB Kypca (PU3UKHU; HE MPETATCTBYET JAIbHEHIIEMY YCBOSHHIO MPOrPAMMHOTO MaTeprana, yMeeT
IPUMEHSTh [OJyYEHHbIE 3HaHUS NP PEILIEHUH IPOCTHIX 3ajjau C UCIOIb30BAHUEM FOTOBBIX (POPMYJI, HO 3aTPyIHACTCSA IPU PELICHUH 33134, TPeOYIOInX
peoOpa3oBaHus HEKOTOPBIX GOPMYIT; JOMYCTUI HE 0oJiee OJHOM IpyOoit 1 0HON HerpyOoii ommoOKH, He O0iee ABYX-TPeX HETPyOBIX HEIOUYETOB.

OneHka 2 CTaBUTCS B TOM CJIy4ae, €CIM ydallluiicsi He OBJIaie]] OCHOBHBIMU 3HAaHUSIMH B COOTBETCTBUU C TPEOOBAHUSMHU U JIOIYCTUII OOJIbIIE OIINOOK U
HE0YETOB, YeM HEOOXOANMO JIJI OLIEHKH 3.

Onenka | craBUTCS B TOM Cilydae, €CJIM YYEHHUK HE MOKET OTBETUTh HU HAa OJMH U3 MIOCTaBJICHHBIX BOIIPOCOB.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT.

KoHTposbHbIe paboThI SIBIAIOTCS TeMaTHUeCKUMH. OHHM pacCUMTaHbl HA OIMH YPOK U COCTABJICHBI B UEThIPEX BapuaHTax. Kax/plii BApUaHT COAEPIKUT
0JIOKM 3a71a4 pa3HbIX YPOBHEH CI0XKHOCTHU, KOTOPbIE ONpeeeHbI APYT OT JIpyra ueptoil. [lepBoiif u Bropoil ypoBHu cioxHoctu (I u II) coorBercTBYIOT
TpeOOBaHUAM 00s13aTETLHOIO0 MUHUMYMa COJIep KaHus (PU3NYEeCKOro 0Opa3oBaHus B OCHOBHOM U cpeAHel 1Kokl Tpetuit ypoens (I1I) mpenycmarpusaer
yriay0ieHHoe u3yueHue pu3nku. Tak kak paboTa paccuMTaHa Ha OJUH YPOK, YUUTEIb UMEET BO3MOKHOCTh COCTaBUTh UH/IMBUyaJbHbIE 3a/JaHUS, BBIOpaB
HE00X0/IMMbIe KOJTMUECTBA 3a/1a4 U3 IpeJlaraéMoro BapuaHTa

[Ipennaraemblie BapuaHThI B3SThl U3 yueOHO-TuIaKTHYeckoro Matepuana (aBropbl A.E.Mapon, E.A.MapoH), KOTOpbIif BXOJUT B y4eOHO-METOAMUECKOE
obecnieuenne yueOHuKoB B.A KacesnoBa «®uzuka 10-11 knace», 3agaHus, Ipesio>KeHHbIE B KOHKPETHOM 3aaue, CUCTEMaTU3UPOBAHbI IO TPEM YPOBHSIM
CJIOKHOCTH:

3aganus | ypoBHs- IPEICTaBISAIOT cO00M HECIOKHBIE 3a7]aui, OTBETHI HA KOTOpPhIE MOTPEOYIOT OT yJaluxcs 3HaHUs TEOPUH 110 JTaHHOH Teme, U
YMEHMH peliaTh IpocThie 3a7aud. DTOT YPOBEHb CIOKHOCTH MPEAHAa3HAUEH AJIs TeX PeOsAT, KOTOPhIE UCTIBITHIBAIOT TPYJHOCTH IIPU PEILIEHUHU PacueTHBIX
3aja4, TpeOyeMbIX HAJIMUMS Y HUX XOPOIINX MaTeMaTHYeCKUX 3HAHUN U YMEHUH.

3ananus 2 ypoBHSL - BKIIIOYAIOT B ce0sl 3a/lauM, pelieHue KOTOPBIX MpeAyCMaTpUBAET HAIMYUE Y yJalIuXcs TIyOOKUX 3HAHUM 110 TaHHOU Teme, U

YMEHHMSI IPUMEHSATH MOJIYyYEHHBIE 3HAHUS AJIs PEILIEHUS pPAaCUETHBIX 3a/1a4, a TAK)KE YMEHUS IPUMEHATh CBOM 3HAHUS B HECTAHJAPTHOM CUTyalluH. 3aaun
paccuMTaHbl Ha YYalIUXCsl, THTEPECYIOUINXCS (PU3UKON U MPOSBIIAIONINE CIIOCOOHOCTH ITPU €€ U3YYEHUH, BIAJCIOIIMMU XOPOLIUM 3a1acoM
MaTE€MaTU4YeCKUX 3HaHUN U YMEHHUM.
1 3agaun 1 ypoBHS CIOKHOCTH MO3BOJIAIOT BBIABUTH 3JIEMEHTBI 3HAaHUH ydaIuXcs 0 PU3MUECKUX BEIUUYMHAX, IBJICHUAX, IOHATUAX HA YPOBHE y3HaBaHUs U
BOCIIPOM3BECHMUS.



B xoze pemenns 2 3ama4 | ypoBHS CII0)KHOCTH IPUMEHSIETCSL OJJHA-BE (POPMYJIIbI, HECIIOKHBIE TIPE0OPa30BaHUS U PACUETHI.
B kauecTBe 371€MEHTOB, YCIOKHAIOIINX PEUICHUE, UCIIOIb3YOTCS IIEPEBO €AUHUL] U3MEPEHNS U YMEHUS IPUMEHATH OCHOBOIIOJIATAIOIYI0 3aBUCUMOCTD
(popmyny) B perieHnu KOHKPETHOM 3a/1auH.
3agauu 2 ypoBHS CII0)KHOCTH, 3TO 33aJjauH, pellieHHe KOTOPbIX BO3MOKHO IPU UCIIOJIb30BAaHUM JBYX, TPEX (POPMYII M YETKOM IPEICTABICHUH O CYLTHOCTH
($u3nUeCKUX SBICHHA, X B3aUMOCBS3EH.

3agauu 3 ypoBHS CII0)KHOCTHU TPEOYIOT [UIsl CBOETO PELIEHUs YIi1yOJeHHbIX 3HaHUH IO TEOPETUYECKUM BOIpocaM, c(hOPMUPOBAHHBIX YMEHHUH U HABBIKOB.
HNHcTpykus K IpOBEIEHUIO:
1.Vyammmcs npeaocTaBiseTcs IpaBo CaMUM BbIOPATh YPOBEHb CIOKHOCTH, KOTOPbII OHM CYMTAIOT BO3MOXKHBIM BBINOIHUTE. Eciy ydyeHuk xoporio
CIPABUJICS C PEIIEHUEM 3a]1a4 JaHHOTO YPOBHS CIOXKHOCTH, TO MOYKET MEPEXOUT Ha APYroi, 6ojiee BBICOKUN YPOBEHb, €CIIM HE UCTIPABIISETCS, TO
NIEPEXOUTh HA HU3KUH YPOBEHb
2.TekcT KOHTPOJIBHOM padOThI BHIAETCS YYALIUMCS B OTIIEYaTaHHOM BHJIE
3. KoHTponbHas paboTa MpOBOAUTCS B YCIOBHSX ILIKOJIBHOTO YpoKa
4. KonTtpoabHas paboTa IpOBOAUTCS B IPUBBIYHOMN I IETE 00CTaHOBKE.
5. Ilepen HayamoM paboThI yUUTENIb HHCTPYKTUPYET ydalluXcs 0 IMOJHOIO IOHUMAaHUS UM 3a/laHHi, a TaKXKe 0 TOM, YTO B cilydae HeyJaud Ha 3a4eTHOM
YpOKE 110 MaTepuay 00s13aTeIbHOI0 KOHTPOJIS, YYEHUK UMEET BO3MOXHOCTD IIOCJIE I0NOJHUTEILHOTO U3yUeHHUsl y4eOHOTro MaTepuana, 10/ej1aTh
KOHTPOJIBHOE 33JJaHHUE 110 HEOCBOCHHBIM €IMHUIIAM KOHTPOJIS.
TakuMm 00pa3oM KakJbplii YUEHUK MOKET JOCTUYb YPOBHS MOJTOTOBKU HE HI)KE YCTAaHOBJIIEHHOT'O CTaH/IapTOM 00pa30oBaHMs 110 (QU3HKE.
VYuyamuecs: ObUIH 03HAKOMIIEHBI U C KPUTEPUSMH OLIEHOK, KOTOpBIE Oy IyT MOCTaBJIEHBI OCIIE BBIMOIHEHUS UMU KaXJI0T0 U3 ABYX MPEUIOKEHHBIX YPOBHEH
CJIO’KHOCTHU MaTepHana:
Ecnu 1 ypoBeHb CIIOKHOCTH, YUEHHK MOIY4aeT OLIEHKY «3» BBIIOJHEHHYIO Ha 2/3 Bcell paboThl MPaBUIBLHO WK MU JOMYIEHUH He Ooiee OAHON rpyOoit
omnOKu, He OoJiee Tpex HEerpyObIX OMHUOOK, OJHON HErpyOol OMMOKH U TPEX HEJI0UETOB, IPU HATMYUH YETHIPEX -MIATH HEI0UETOB.
Ecnu ypoBens Il ¢10:KHOCTH, YIEHUK MOKET MOJIYYUTh OLEHKY «4» 3a JIB€ MPABUIBHO BBIIOJHEHHYIO 3a/1a4y, HO IIPH HAIUYMK He OoJiee OHON OIMOKU U
OJIHOTO HeJloueTa, He 0oJiee TpeX HEeJJOUETOB OLIEHKY «5» 3a TpU MPABHJIbHO BBIIIOJIHEHHYIO paboTy 0e3 OmMOO0K U HETOUETOB
Onenka 2 ctaBUTCs 32 paboTy, B KOTOPOI YMCIIO OIIMOOK U HEJJOYETOB MPEBBICKIIO HOPMY ISl OLIEHKHU 3 MIJIM IPaBUIIBHO BBITIOJIHEHO MeHee 2/3 paboThl.
VYuuteiBas HEOTHOPOAHOCTH KJlacca M MHAWBUyalIbHbIE CTIOCOOHOCTH JI€TEH, YUUTENIh MOXKET J1aBaTh 3TH 33JaHUs BBIOOpOUYHO. B TeueHne yueGHOro rosa
YUEHHK MOXET MepeX0AUTh C OJIHOTO YPOBHS CIOKHOCTH Ha JIPYToii, 60s1ee BEICOKUI
OueHnBaHue TECTOBBIX 3aJaHUI
[Ipennaraemslii BapuaHT KOHTPOJIBHOM paboThl B3ATHl U3 nmocobus ['ogosa M.B.®du3uka 10 xnace. 11 kinace. KontposabsHbie paboThl B HOBOM ¢dopmare.-M.:
«uTenexr-Lentpy,
Onenka «5» cTaBUTCSA, €CITU Y4eHUK BRIMOJHIIT 80%0T MaKCUMaJIbHON CyMMBI 0ajlsioB
Omnenka «4» cTaBUTCSA, €cl y4eHUK BoimoHmT 60-80%
Onenka «3» cTaBUTCA, €ClU Y4eHUK BbinosHui 40-60%
OreHKa «» CTaBUTCSA, eciu yueHUK BoimoaHui 0-40%
Ounenka 1a6opaTopHbIX padoT.
OneHka 5 cTaBUTCS B TOM Cllydyae, €ClId y4Jallluicsl BHIIOJIHUI paboTy B MOJIHOM 00BbEME ¢ COOIIIOACHUEM HEOOXOJUMOM MOCII€A0BATEIbHOCTH NTPOBEICHUS
OTIBITOB M U3MEPEHUI; CAMOCTOSITEIHLHO M PallMOHATIbHO MOHTHPYET HEOOX0IMMOEe 000pYAOBaHHE; BCE OIBITHI TPOBOJUT B YCIIOBHSIX U PEXKHMAX,



o0ecreynBaroIUX MOJyYeHHE MPaBUIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIOAAET TpeOOBaHUS MTPABUI OE30IIaCHOTO TPY/Ia; B OTYETE MPABHILHO M AaKKYPaTHO
BBITOJIHSET BCE 3alUCH, TAOIUIIbI, PUCYHKH, YEPTEKH, IPaPUKHU, BBIYUCICHUS, IPABUIBLHO BBIOIHSAET aHATN3 MOTPEIIHOCTEH.
Onenka 4 cTaBUTCS B TOM CIIydae, €CJIM y4Yalluicsl BRIIOIHUI paboTy B COOTBETCTBHHU C TPEOOBAaHUSAMU K OLIEHKE 5, HO IOIYCTHJI JIBa-TPU HEJl0UYeTa, He
OoJiee 0THOM HErpyOOii OITMOKK U OJTHOTO HEJ04eTa.
Orenka 3 cTaBUTCS B TOM CITydae, €CJIM YYalIUiCs BBITOJHUI padOTy HE TIOJHOCTHIO, HO 00BEM BBIITOJIHEHHOW YaCTH TaKOB, YTO IMO3BOJISET MOTYIHTh
MPaBUJIbHBIE PE3YJIbTAThI U BBIBOJIBI, €CJIM B X0J1€ IPOBEACHHUS ONBITA U U3MEPEHUN OBLIN IOMYIICHBI OLIIUOKY.
Orenka 2 cTaBUTCS B TOM CITy4ae, €CJIA YYalUiics BBITOJHUI pad0Ty HE IOJHOCTHIO U 00EM BBIMOTHEHHON paOOThI HE MO3BOJISIET CCNATh PABHILHBIC
BBIBO/IbI, BEIYHUCIICHHS; HAOIIOACHHSI IPOBOIMIINCH HEIIPABUIIBHO.
Onenka | craBUTCS B TOM Cilydae, €CJIM yYalUIicsl COBCEM HE BBIIOJIHUI padoTy.

Bo Bcex ciyyasx olieHKa CHHKAeTCs, €CIIU yJalluics He co0ro1an TpeboBaHuil mpaBuil 6€301acHOro Tpy/Ia.

[lepeuenp ommbOK.
L. I'pyObie ommbkwu.
1. He3nanue omnpeesieHiii OCHOBHBIX MTOHATHH, 3aKOHOB, TTPABUJI, TOJIOKEHUN TEOPUH, POPMYII, OOIEHPUHATHIX CHMBOJIOB, 0003HAYCHHS (HPU3NIECKUX
BEJIMYMH, €IMHUILY U3MEPEHUSI.
2. HeymeH#ue BBIJEIATH B OTBETE TJIABHOE.
3. HeymeHue npuUMeHATh 3HAHUA JUIS PEIICHUs 331a4 U 00BbsICHEHUS (PU3NUECKUX SBIICHUI; HEPABUIHHO C(HOPMYIMPOBAHHBIE BOIIPOCHI, 3a/1aHUS WIH
HEeBEepHBIE OOBSICHEHHS X0/1a UX PEIICHUs, He3HAHNE IPUEMOB PEIICHHS 33/1a4, AHAJTOTMYHBIX PaHee PEIICHHBIM B KJIacce; OMIMOKH, TOKA3bIBAIOIINE
HEMpPaBUJILHOE IOHUMaHKE YCIIOBUS 3a]]a4i WM HETIPaBUJIbHOE UCTOJIKOBAHHUE PEIICHUSI.
4. HeymeHue yuTaTh U CTPOUTH TPadUKA U TPUHITUTTHATBHBIE CXEMBI
5. HeymeHune noAroTOBUTH K paboTe yCTaHOBKY HIIM J1a00OpaTOpHOE 000PYI0BAHKE, TPOBECTH OIBIT, HEOOXOUMBIEC PACUETHI UIIH UCIIOJIb30BATh MOTYYCHHbBIE
JAaHHBIC JJIsT BEIBOJIOB.
6. HeGpexHoe oTHOIIEHHE K J1a00paTOpHOMY 000PYOBAHUIO U U3MEPHUTEIbHBIM ITPHOOpaMm.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTETHLHOTO Tprodopa.
8. Hapymienue TpeboBaHMii TpaBuil 0€30MACHOTO TPY/ia IPU BHITIOTHEHUH SKCIIEPUMEHTA.
II. HerpyOsbie ommOKu.

1. HerouHnoctu ¢popMyarpoBOK, ONpeiesieH i, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJHOTONH OTBETA OCHOBHBIX IMPU3HAKOB ONPEIEISIEMOr0 MOHSTHUS.
OmnOku, BEI3BaHHBIE HECOOIIOJEHUEM YCIOBUN ITPOBEJCHUS OIBITA UM U3MEPEHUH.

2. OmubKy B yCIOBHBIX 0003HAYEHUAX HA MPUHIMIUAIBHBIX CXeMaX, HETOUHOCTH YepTexei, rpadukoB, cxeMm.

3. [Ipomyck miy HETOYHOE HaNMCcaHNe HaUMEHOBaHUM eTUHUI] PU3NYECKUX BEIHUNH.

4. HeparnmonanbHelii BEIOOp X012 perieHusl.

ITI. HegouerTsl.

HepannonanbHble 3a1TUCH PU BBIYUCIICHUSX, HEPAIIMOHATBHBIC TIPUEMbI BBIYHCICHUH, MPEe0Opa30BaHUM U PEIICHUS 3a/1a4.
Apudmernueckre OmMOKN B BEIUMCICHUSIX, €CIIU 3TU OIINOKK ITpy00 HE HCKaXaloT pealbHOCTh MOJYyYEHHOTO pe3ybTaTa.
OTnenpHBIC TOTPEIIHOCTH B (DOPMYITHMPOBKE BOTIPOCA UM OTBETA.

HeGpexHoe BBITIOJIHEHHE 3anicei, YepTexel, CXeM, rpapuKoB.

Opdorpaduueckre U MyHKTyallMOHHBIE OIIUOKH.

agrwdE



YuedHo-meToquuecknii kommiaekce 10- 11 kiaace
KacpsnoB B.A. ®usnka. bazosiii ypoBeHs .11 knacc: yueonuk /B.A.KacbsHoB.-9-0¢.,cTpeTun.-Ilpocsemenne, 2021.-288 c.

A.E.Mapomn, E.A.Mapon Jlunakruueckue Matepuansl K yueouukam B.A.KacesHoBa, [Ipoda ,2019
PeivkeBuy A.I1. 3agaunuk o ¢usuke mis 10-11 k1. o6meoOpa3zoBarenbHbIX yupexaeHui. — M.: [Ipoda, 2014.

KOHTpOHbHO-I/I3M€pI/ITeJ'IBHLIe MaTCpHUaJIbl MPOLUIBIX JICT

HNuTepHeT-pecypcen:

1. bubnnoreka — Bcé mo npeamety «Pusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. Enunas kosuiekius nupoBeIX 00pa3oBaTeabHbIX pecypcoB. — Pexxum poctyma: http://school-collection.edu.ru
3. MaTepecHble MaTepUalibl K ypoKaM (DU3UKH IO TEMaM; TECTHI IT0 TEMaM; HarJIsAHbIE TOCOOUS K YPOKaM, BHIEOOIBITH Ha YpoKax — PexuM 1ocTyma:

http://class-fizika.narod.ru
4. udpossie oOpazoBaTenbHble pecypebl. — Pexum noctyna: http://www.openclass.ru

5. DnekTpoHHBIE YIEOHUKH TIO (PU3UKE.



