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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o ¢usuke mis 10-11 kmaccoB coctaBieHa B COOTBETCTBHH C:

®enepanbHbIM 3aKOHOM 00 oOpazoBanuu B Poccuiickoit @enepauun (ot 29.12.2012 N
273-®3 (pen. ot 29.07.2017)), TtpeboBanusiMu DenepaJbHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHaapTa cpeaHero odmero oopazosanus (PI'OC COO);

TpeOOBaHUSIMU K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa30oBaTENIbHON MPOrpaMMbI
(IMYHOCTHBIM, METAIPEAMETHBIM, IPEIMETHBIM);

OCHOBHBIMHM TOJXOJaMH K Pa3BUTUI0O U (HOPMUPOBAHHUIO YHHUBEPCAIbHBIX YUEOHBIX
neiictuit (YVY /1) nns cpennero obmiero oopa3zoBanus, ¢ MporpaMMon Jutst cTapiueit mkoist 10-
11 xnacc 6a30BsIif ypoBeHsb I.S1.Mskuies.

Cobmroniena npeeMcTBEHHOCTh ¢ DenepanbHbIM IOCYAapCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJapTOM OCHOBHOTO OOIIIer0 00pa3oBaHus;

YUUTBIBAIOTCSI MEXIIPEIMETHBIE CBSI3H, a TaK)K€ BO3PACTHBIE U TCUXOJIOTUYECKHE
0COOCHHOCTH IIKOJIHHUKOB.

HopmaTuBHO- IpaBoBbIe T0KYMEHTbI

o  @enepanbHblii 3akoH Poccuiickoit @enepamnuu ot 29 nexadps 2012 r. Ne 279-03
«O06 obpazoBanuu B Poccuiickoir deneparum»

e ®denepanbHbIN rOCy1apCTBEHHBIN o0pa3oBaTeNbHBIHI CTaHJAPT
http://MuHOOpHAYKH.pd/documents/336.

e [IlpumepHas ocHOBHasg oOpa3oBaTelbHas MpOrpaMMa CpPEJHEro  OOIIero
obpa3zoBanus (Ogobpena pemrenneM ot 12 mas 2016 roxa. [Iporokom Ne2/16).

e Ilporpamma s crapueit mkodsl 10-11 kinace 6a30Bbiit ypoBens I'.51. Mskuies

e basucHsrii yueoHsiil tuian MAOY «COUI» c.I'py3uno Ha 2022 — 2023y4.ron

KoauuecTBo yqeﬁﬂmx qyacoB

[To 2 yaca B Hegento Ha 70 yueOHbIX Henenb. Beero 140 yacos. U3 Hux:
10 xmacc- 2 yaca B Henento, 72 yaca B rof.(36 y4eOHBIX HeelNb)
11 kiacc- 2 yaca B Henento, 68 yacoB B roi.(34 yueOHBIC HEEIH)

Hensamu peanuszai OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBbl MO (PU3HKE SIBISIFOTCS:
® JIOCTH)KEHME BBITYCKHUKaMH IJIAHUPYEMBIX pPe3yIbTaTOB OCBOEHUS Kypca (PU3HKHY;

[TpenycmaTpuBaeTcs pelieHue CleayonX 3a1a4:

e o0ecreyeHue COOTBETCTBUS OCHOBHOW 00pa3oBaTelbHON IporpaMMbl TpeOOBaHHIM
@denepanbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTAaHAApTa OCHOBHOTO  OOIIEro
o0Opa3oBaHus;

e oOecrieueHue ApPEKTUBHOIO COUETAHUS YPOUHBIX U BHEYPOUHBIX ()OPM OpraHU3aLUH
y4eOHBIX 3aHATUH MO (QUBHKE;

® OpraHuW3alMi0 HHTEIUIGKTYaJIbHBIX  COPEBHOBAaHMW, TIPOGKTHOH ®  y4eOHO-
UCCIIEIOBATEIbCKON AEATEIbHOCTH;

® COIMabHOE U Y4eOHO-HCCIEI0BATENbCKOE MPOSKTUPOBaHUE, MpodecCHOHATIbHAS
OpHUEHTAIUsl O0yJaroIUXCs, COTPYAHHYECTBO C 0a30BBIMU MPEINPUATHAMH, YIPESKICHUIMU
npodecCHOHATBLHOr0 00pa3oBaHMs, LICHTpaMU MPO(eCcCHOHANTBHOM paboThI;

® COXpaHEHHE M YKpemsieHHe (U3NYECKOTr0, ICHXOJOTHUYECKOr0 M  COLMAIBHOTO
3I0POBBsT O0OYJAIOIINXCSI, 00ECTICUeHHE UX O€30MacCHOCTH.


http://минобрнауки.рф/documents/336

PE3YJIbTATBI OCHOBEHMUSA KYPCA

JINYHOCTHBIE PE3YIbTATHI

e [OTOBHOCTP M CHOCOOHOCTH K CaMOpPa3BHTHIO M CaMOOOpa30BaHHIO, K OCO3HAHHOMY
BBIOOPY M TIOCTPOCHMIO JajbHEHIIEHl WHAWBUIYalbHOW TpPAaeKTOpuH oOpa3oBaHMs Ha
0a3e OPHEHTUPOBKHU B MUpe npodeccuii 1 npodecCHoHANBHBIX TPEANOYTEHHH, ¢ y4eTOM
YCTOWYMBBIX ITO3HABATEIBHBIX HHTEPECOB.

e C¢opMHPOBAaHHOCT  OTBETCTBEHHOTO OTHOIICHHMS K  YYEHHUIO; YBaKUTEIHHOTO
OTHOIIEHHS K TPYAY.

e CdopMHUPOBAaHHOCTH LIETOCTHOI'O MUPOBO33PEHHUS.

e TOTOBHOCTP M CIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIIOABMH W JIOCTUTaTb B HEM
B3aUMOIIOHHMAaHHS

MeTanpeaMeTHbIE Pe3YJabTAThI

[Ipu m3ydeHun ydeOHOro ImpeaMera 0OydaroIIKMecs YCOBEPIIEHCTBYIOT IMPUOOpPETEHHbBIE
Ha MEepBOM YPOBHE HaBBIKM PabOThl ¢ MHpopManuedl u nonoiHar ux. OHM cMoryt paboTath
TEKCTaMH, PEOOPa3OBBIBATH M UHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX MH(POPMALIUIO, B TOM
qucie:

® CHCTEMaTH3UpPOBaTh, CONOCTABIATH, AHAJIU3UPOBATh, 0000ILATH W HMHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
®  BBIICNATH IVIABHYIO U W30BITOUYHYIO HH(OPMAIUIO, BHIIOJIHATH CMBICIIOBOE CBEPTHIBAHHE

BBIJICJIEHHBIX (DAKTOB, MbICIIEH; IPEICTaBIATh HHPOPMALIUIO B CKAaTON CIIOBECHOM (opme

(B BHJE TUIaHA WJIM TE3MCOB) M B HArJSIHO-CUMBOJIMYECKOUM (dopme (B BUAE TaOJIHII,

rpadpuyecKux CXeM M JuarpamM, KapT MOHSATHM — KOHLENTYaJbHBIX JUarpamu,

OIOPHBIX KOHCIIEKTOB);

®  3aMOJHATH U JOMOJHSITH TaOJIULbI, CXEMBI, IUarPaMMbl, TEKCTHI.

OOyuaromyecss MpUOOPETYT OMNBIT MPOEKTHOM IEATENILHOCTH, PAa30BBIOT COCOOHOCTH K
MOMCKY HECKOJbKMX BapUaHTOB pPEIICHHUH, K TMOUCKY HECTaHJApPTHBIX pPEIIEHUH, MOUCKY U
OCYILECTBIICHUIO HanboJee MPUEMIIEMOT0 PELICHHUS.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNATh eI 00y4eHMs, CTaBUTh U (HOpMyIHpOBAThH
HOBBIE 3a/1a4M B yueOe U N03HABATEJIbHOM AESITeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
MO3HABATENbHOM JesTebHOCTH. OOyUaromMics CMOXKET:

® aHaJIM3UPOBATh CYIIECTBYIOLIME U IUIAHUpOBaTh Oyaymue oOpa3oBaTeibHbIE
pE3yJIbTaThI;

® JIeHTU(PULIUPOBATH COOCTBEHHBIE TPOOIEMBI M ONPEAEIATH INIaBHYIO IPOOIIeMYy;

® BBIJBUIaTh BEPCUU pEIIEHUs MPoOsieMbl, (HOPMYITUPOBATh THIIOTE3BI, IPEIBOCXUILATH
KOHEUHBIN pe3ysbTarT;

® CTaBUThH LIEJb JACSITEILHOCTH HAa OCHOBE OMNpPENEICHHON MPOOJIEMBl U CYHIECTBYIOIIUX
BO3MOXKHOCTEH;

e (QopmynupoBaTh y4yeOHbIE 3aJaud KaK MIard JOCTHXKEHHS TIIOCTABICHHOM IeH
JeSITEIbHOCTH;

e 00OCHOBBIBaTh II€JIEBbIE OPUEHTUPHI W MPHOPUTETHl CCHUIKAMHU Ha LEHHOCTH,
yKa3bIBas U 000OCHOBBIBAS JIOTHUYECKYIO ITOCIIEA0BATEILHOCTD I1IATroOB.

2. YMeHHe caMOCTOSTENbHO TUTAHUPOBATh MYTH JOCTIDKEHHS IIeNie, B TOM YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI peleHus y4eOHbIX U
MO3HABATENbHBIX 3a7a4. OO0yJarOIIHIICs CMOXKET:

® OmnpenensiTh HEOOXOAWMBbIE JEUCTBUE(S) B  COOTBETCTBMHM € Y4YeOHOW W
MIO3HABATEJIBHON 3a7aueil U COCTABIISTh aJITOPUTM UX BBIIIOJIHEHUS;



e 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hanbosee 3(h(hEeKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U M03HABaTEIbHBIX 33/1ay;

® OIpenensiTh/HaX0IuTh, B TOM YHUCIIC U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBHS JUIS
BBINOJIHEHUS Y4€OHOH U O3HABATENbHOM 3a1auu;

® BBICTpauBaTh XXM3HCHHbIE IUIaHBl Ha KpaTKOCpOuHOe Oynyiiee (3asBISATh LEJIEBbIE
OpPUEHTHUPBI, CTABUTH aJICKBaTHBIC UM 33/1a4M U MIpeiaraTth JeCcTBUS, yKa3biBas 1 000CHOBBIBAsS
JIOTMYECKYIO MI0CIIEeI0BATEIbHOCTD 1aroB);

e BbIOMpaTb U3  NPEAJIOKEHHBIX  BapUAaHTOB M CaMOCTOSATENIILHO  HCKaTb
CpeACTBa/pecypChl Uil PELICHHUS 3a1a4H/TOCTHKECHUS 1EIIH;

® COCTaBIATh IUIAH PEIICHHS TNPoOIeMbl (BBIIOJIHEHUS MPOEKTa, IPOBEACHUS
HCCJICIOBAHMS);

® OIpEeNeATh NOTEHIHAIbHBIE 3aTPYAHEHHS IPU PELICHUH Y4eOHOM U 1T03HABATENbHOM
3a/1a4i U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

® OIUCHIBATH CBOW OMNBIT, OQOpPMIISS €ro i MepeJadyd IpyrdM JIIOASM B BHIC
TEXHOJIOTHH PELICHUs MPAKTUUYECKHUX 3a]a4 OIPEEIIEHHOT0 Kilacca;

® IUIAHUPOBaTb U KOPPEKTHUPOBaTh CBOK HWHAMBHUAYAJIbHYI0 00pa30oBaTENIbHYIO
TPACKTOPHUIO.

3. YMeHHE COOTHOCHTHh CBOM JICHCTBHA C IUJIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYILIECTBIIATH KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE NOCTHXKEHUS PE3YJIbTaTa, OIIPEIEIISTh
CHocoObl IEUCTBUN B paMKax NpPEIOKEHHBIX YCJIOBUI M TpeOOBaHUM, KOPPEKTHUPOBATh CBOU
JIeicTBUS B COOTBETCTBUHU € U3MeHsoLIeics cuTyareid. OOyyaroImuiicss CMOXeT:

® OINpEeAcHATh COBMECTHO C IIENaroroM M CBEPCTHUKAMU KPUTEPHUU IUIAHUPYEMBIX
Pe3yJIbTaTOB U KPUTEPUH OLICHKU CBOEU yueOHOM AESITEbHOCTH;

e CHUCTEMaTHU3HpoBaTh (B TOM 4YHCI€ BbIOMpaTh IPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JESATEIbHOCTH;

e OoTOMpaTh HMHCTPYMEHTBHI Ui OLEHHBAHUSA CBOEH JEsITEeIbHOCTH, OCYLIECTBIAThH
CaMOKOHTPOJIb CBOEH JESITEILHOCTU B paMKaXx MPEII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIICHUBATh CBOI JIEATEIbHOCTb, AapPryMEHTHPYs NPUYUHBI JIOCTHIKEHUS WJIIU
OTCYTCTBHUS IUNIAHUPYEMOTO PE3YJILTATA;

® HAXOOUTh JIOCTATOYHBIE CpEACTBA JJS BBINOJHEHUS Yy4eOHBIX JEHCTBUI B
U3MEHSIOIIENCS CUTYalluy U/WIHM IPU OTCYTCTBUH IIJIAHUPYEMOT'O pe3yJibTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO IEATEIbHOCTh Ha
OCHOBE aHajJM3a W3MEHEHUN CUTyaluu JUIsl TOJYy4YeHHUS 3allJlaHUPOBAHHBIX XapaKTEPUCTHK
NPOAYKTa/pe3ynbTara;

® YCTAaHABIMBaThb CBA3b MEXAY IIOJYYCHHBIMH XapaKTEpUCTHUKAMU MPOLyKTa U
XapaKTepUCTHUKaMU IIpoliecca JESTeNIbHOCTH M IO 3aBEpIICHUU JIEATENbHOCTH Ipeaiaratb
M3MEHEHHNE XapaKTEPUCTUK MTpoLiecca s OJIYyYEHUS YIYUIIEHHbBIX XapaKTEPUCTUK MPOIYKTa;

® CBEpATb CBOM JCWUCTBUS C IIENbI0 M, NPU HEOOXOAMMOCTH, MCIPABIATH OIIMOKH
CaMOCTOSITENIbHO.

4. VYMeHHe OLEHHMBAaTh NPAaBMWIBHOCTb BBINOJHEHUs Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH e¢ pemieHns. O0ydarommiicss CMOXKET:

® OmpeAensiTh KPUTEPUHU MPaBUIBLHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHUS y4eOHOU 3a1auH;

® aHAJIM3UPOBaTh U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
JUISL BBITIOJIHEHUSI yueOHOM 3a/1auu;

e CBOOOJHO TOJB30BAThCA BHIPAOOTAHHBIMU KpPUTEPUSMHU OLIEHKH U CaMOOLIEHKH,
MCXO/S U3 1IeJIU U UMEIOIIUXCS CPECTB, pa3iinyas pe3yabTaT U CIocOObl ACHCTBHIA;

® OIICHUBATh MPOAYKT CBOEH JEATENBHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITEIBHO
oTpezieNIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEIBIO €S TENbHOCTH;

e 00OCHOBBIBaTh JOCTUKUMOCTH 1I€JTM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (QuKCHpOBaTh M AaHAJM3UPOBATh JUHAMHKY COOCTBEHHBIX 0O0pa30BaTEIbHBIX



pe3yJbTaTOB.

5. Brnanenme ocHOBaMHM CAMOKOHTPOJS, CAaMOOLIEHKH, WPUHATHS pPELUICHUH H
OCYIIIECTBIICHUSI OCO3HAHHOTO BhIOOpa B y4eOHOIl 1 mo3HaBaTenbHONH. OOy4aromuicss CMOXKET:

e HabmoOJaTh Y aAHANU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  TO3HABATEIbHYIO
JESTENIbHOCTD U IEATENIbHOCTD IPYTHX 00ydaroluXxcs B MPOLIecce B3aUMOIIPOBEPKU;

® COOTHOCUTH  peajbHble M  IUIAHUPYEMble  Pe3yJbTaThl  UHAMBUAYyAIbHOU
00pa30BaTeIbHON 1€ATEIbHOCTH U JIE1AaTh BHIBOJIBI;

® MPUHHUMATH PEIICHUE B YIeOHOH CUTYallMy M HECTU 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO ONPENENATh NPUUMHBI CBOETO yCIEXa WM HEyCIeXa U HaXOJIUTh
CIoCOOBI BBIX0/1a U3 CUTYAllUU HEYCIIeXa;

® DPETPOCIEKTUBHO OMpPENeNsITh, Kakhe ACUCTBUS MO PEUICHUIO y4eOHOW 3adaud WU
napaMerpsl 3TUX JEWUCTBUM MPUBEIM K IIOJIYYEHHUIO HMEIOLIErocss MpOAYyKTa Y4deOHOM
NeSITEIbHOCTH;

® JIEMOHCTPUPOBATH MPHUEMBbI PETYISIIUU MCUXO(DU3HOIOTHUECKUX/ 3MOIUOHAIBHBIX
COCTOSSHUM Uil JOCTMOKEHHS  d(PQeKxra ycrnokoeHus (yCTpaHEHUs  3MOLMOHAJIbHOMU
HANPSDKEHHOCTH), (P deKTa BOCCTaHOBICHUS (OCNablieHus MPOsBICHUN yTomileHus), 3ddexra
AKTUBU3AIMH (TIOBBIIIECHHS ICUXO(PHU3NOIOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbubie YY /|

6. VYMeHHe ompenensaTh TMOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTAaHABIWMBATHL AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIILHO BBIOUPATh OCHOBAHHS U KPUTEPUU JUIs KiacCUpUKALUY,
yCTaHaBIMBaTh MPUYUHHO-CIECJICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE  pacCyKICHHE,
YMO3aKIIo4YeHne (MHAYKTUBHOE, JIeTIYKTUBHOE, 10 aHAJOTHH) U AeNaTh BbIBOIbl. OOydaromuiics
CMOJKET:

¢ 1oAOUpPATH CIIOBA, CONOAUYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEICISIONINE €ro MPU3HAKH
1 CBOICTBA;

e BBHICTpaMBaTh JIOTMYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOUYEBOTO CIIOBa U
COTOAYMHEHHBIX EMY CIIOB;

® BBHIIEIATH OOWIMH TMPU3HAK JBYX HIM HECKOIBKHUX TMPEAMETOB WU SIBICHUNA U
OOBICHSTH UX CXOACTBO;

® OOBEAWHATH TPEAMETHl W SBJICHUS B TPYNIBl 10 ONPEACICHHBIM IPU3HAKaM,
CpaBHUBATh, KJIaCCU(YUIUPOBATH U 0000IATh (PAKTHI U SABICHHUS;

® BBIJCIATH SBJICHHE U3 OOIIEro psja IPYrUx sIBICHUIH;

® OmpenensiTh OOCTOATENbCTBA, KOTOpbIE MPEALIECTBOBAIM BO3HUKHOBEHUIO CBS3H
MEXy SBIECHUSIMHU, U3 3TUX OOCTOSTENbCTB BBIJIEIATH ONpPEACISAIONINE, CIHOCOOHBIE OBITH
MPUYUHON TAHHOTO SIBIICHUS, BBISABIIATH TPUUUHBI U CIICJICTBUS SBJICHMUIA,

® CTPOUTh pacCyXAeHHe OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBIEHUSIM U OT
YAaCTHBIX SBJIEHUN K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXJECHHE Ha OCHOBE CpPaBHEHHS NPEIMETOB U SIBICHUH, BBIIACNAS NPU
3TOM OOILI1e PU3HAKH;

® y3Jjarath IMOJYYEHHYI0 HH(OPMALNIO, UHTEPHPETUPYS €€ B KOHTEKCTE pelIaeMoil
3a/1a4u;

® CaMOCTOSITETIbHO yKa3blBaTh Ha HHGOpMAIMIO, HYXKIAOUIYIOCS B IPOBEPKE,
npejiaraTh ¥ MPUMEHSITH CIIOCO0 IPOBEPKHU JOCTOBEPHOCTU MH(OPMALINH;

e BepOanM30BaTh SMOIMOHAIBHOE BIIeYaTIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSACHATH SBJEHMS, MPOLIECCHl, CBA3M M OTHOUICHMS, BBISBISEMbIE B XOJ€
MIO3HABATEILHOM U HCCIIEA0BATENBCKOM JIEATENbHOCTH (IPUBOJAUTH OOBSCHEHNE C U3MEHEHUEM
(dbopMBI TIpeICTaBICHHS; OOBICHSTH, NETATU3UPYS WK 0000111ast; OOBACHATH C 3aIaHHOU TOYKH
3peHus);

® BBLUIBISITH M HA3bIBATh MPHYMHBI COOBITHS, SIBICHHS, B TOM YHCJIE€ BO3MOXHBIE /
HaubOosee  BEpPOATHbIE  MPUYMHBI, BO3MOXKHBIE  IOCJIEJICTBUS  3aJaHHOW  TIPUYUHBL,
CaMOCTOSITENIFHO OCYIIECTBIISAS PUUNHHO-CIIEICTBEHHBII aHaN3;



e JenaTh BBIBOJ HA OCHOBE KPUTHYECKOIO aHalU3a pasHbIX TOYEK 3peHus,
MNOJATBEPXKIaTh BBIBOA COOCTBEHHOW apryMeHTalMed WIM CaMOCTOATENBbHO IOTY4YeHHBIMU
JAHHBIMHU.

7. YMeHue co3ziaBarh, IPUMEHATh U IPEOOPA30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIHU U
CXEMBbI JIJIsl pelIeHHs Y4eOHbIX U IT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET U/WUJIH SIBIICHUE;

® OMpeAeNsATh JOTMYECKHE CBSI3U MEXIy MpeAMEeTaMH W/WIU SBICHUSMH, 0003HAYaTh
JTaHHBIE JIOTMUECKUE CBSA3H C IIOMOLIbIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHBII 00pa3 mpeaMeTa U/WiH SIBICHHUS;

® CTPOHUTH MOJICIIb/CXEMY Ha OCHOBE YCJIIOBUU 33J]a4M U/UIIHU CIIoco0a ee peIIeHNUS;

e co3JaBaTh BepOajbHbBIC, BEUIECTBEHHBIE U MH(POPMALIMOHHBIE MOJIEIN C BBIJICICHUEM
CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa MJsi OmpeleleHus crocoba penieHus 3agadu B
COOTBETCTBUU C CUTYaLIUEM;

e 1peoOpazoOBBIBATE MOJIENU C LENbIO BBIABICHUS OOIIMX 3aKOHOB, ONPEIEISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TICPCBOAUTH CIOXKHYKD 10 COCTaBy (MHOTOACIEKTHYI) HHpopMmamumio w3
rpadguueckoro win (QOpMalM30BAHHOTO (CHMBOJBHOTO) TMPEACTABICHUS B TEKCTOBOE, H
Ha000poT;

® CTPOUTH CXEMY, AJITOPUTM JICHCTBHSI, UCIIPABIISTH WM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJIroOpuTM HAa OCHOBE HMEIOMIErocsl 3HaHHs 00 00BEKTe, K KOTOpOMY MpPHUMEHSETCS
QITOPUTM;

® CTPOMTb JI0Ka3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/PEQIIEKCUPOBATH OIBIT Pa3padOTKU U peaTu3alui y9eOHOTO MPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOr0, SMIIMPUYECKOr0) Ha OCHOBE MPEINIOKEHHON MPOOIeMHOMN
CHUTYaIlUH, TIOCTABJICHHOH 1IN W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTaTa.

8. CwmpicnoBoe ureHue. OOyJaromuics CMOXKET:

® HAXOAWTh B TEKCTe TpeOyemyro HHpOpMAIHiO (B COOTBETCTBUU C ILIENSMU CBOEH
JESITENIbHOCTH);

® OpUEHTHPOBATHCS B COAEPKAHUM TEKCTa, MOHMMATh LEJOCTHBIA CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

® YCTaHaBJIMBAaTh B3aWMOCBS3b ONMCAHHBIX B TEKCTE COOBITUM, SIBJICHHM, IPOLIECCOB;

® KPUTHYECKU OIIEHMBATh CO/EpKaHHUE U (OpMY TEKCTa.

9. ®opmHpoBaHUE U PA3BUTHE SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHE TPUMEHSTh €ro B
MO3HABATEJIIbHON, KOMMYHHMKaTHBHOM, COLMAJbHOM TMpaKkTUKE U  [podeccroHalIbHON
opueHTtaruu. OOyyJaronMics CMOXKET:

® OIpEAeIATh CBOE OTHOUIEHHE K PUPOIHON CPELE;

® AHAJIM3UPOBATh BIIMSHUE DSKOJOTMUYECKHX (AKTOPOB Ha Cpely OOMTaHUS KHUBBIX
OpraHU3MOB;

® TIPOBOAWTH NPUIMHHBIA M BEPOSATHOCTHBIN aHAJIHM3 SKOJIOTUIECKUX CUTYaINH;

® [IPOrHO3UPOBATh M3MEHEHHS] CUTyallMd IpU CMEHEe AeMcTBHUsS OJHOro (axTopa Ha
neiicTBue Ipyroro GaxkTopa;

® PpacHpOCTPAHATH HKOJOTHUECKHE 3HAHHMS M Y4acTBOBATH B IMPAKTHMUYECKUX Jenax IO
3allUTE OKPYKAIOLIEH CPEbl;

KommyHnukatusubie YY /|

11.  VYmMeHue opraHu30BbIBaTh yueOHOE COTPYJHHUUYECTBO M COBMECTHYIO JESITEIHHOCTD
C YYUTEJIEM U CBEpCTHUKAMU; pabOoTaTh MHAMBHUIYAJIBLHO U B IPYIIE: HAXOAUTh O0IIee pelieHne
U paspemiatb KOH(DIMKTBI HAa OCHOBE COIJIAaCOBAaHHUS MO3UIMA M y4yeTa HMHTEPECOB;
bopMyIHUpOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE. O0yJarOIIHIICS CMOXKET:

— ONpEeIeNsITh BO3MOXHbBIE POJIM B COBMECTHOMU JESITENbHOCTH;

— WrpaTh ONPEENIEHHYIO POJIb B COBMECTHOM J€ATEIBbHOCTH;

— MpUHUMATh MO3MUIMI0 cOOECeAHHKAa, MOHMMAsl MO3UIHI0 IPYroro, pa3jiuydaTb B €ro



peun: MHEHHE (TOYKY 3pEHHs), JOKA3aTelbCTBO (apryMeHThI), (PaKThl; THMOTE3bl, aKCHOMBI,
TEOpUU;

— OmpeneNniaTh CBOM JICHCTBUS M JCUCTBHUS HapTHEpa, KOTOPbIE CHOCOOCTBOBAIM HIIU
IPENSITCTBOBAIN NIPOTYKTUBHOW KOMMYHHKAIIUH;

— CTpOWTH TIO3WTHBHBIC OTHOIIEHHWS B Ipolecce Y4eOHOW U IO3HABATEIbHOMN
JeSITeIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHHUS, B IUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPryMEHTHI, MepedpasupoBaTb CBOIO MbICHb (BIAJCHUE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh
OMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— Tpeiarath allbTePHATHBHOE PEIICHHE B KOH(QJIMKTHOW CUTYallUu;

— BBLAEIATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCUMU;

— JIOTOBapMBaThCS O MpaBWJIaX M BONPOCAX Uil OOCYXKIEHHS B COOTBETCTBUH C
IIOCTaBJICHHOM Mepe]l IPyIIoN 3a1a4ei;

— OpraHM30BBIBaTh Y4eOHOE B3aUMOCHCTBHE B rpymme (OnpeAensTh OOLue ey,
pacrpenesaTh poJii, 10roBapuBaThCs APYr ¢ APYTrOM U T. 11.);

— YCTpaHATh B paMKax Juajiora pas3pblBBl B KOMMYHHUKAaIUH, OOYCIIOBJIEHHBIE
HETIOHMMAaHNEM/HETIPUATAEM CO CTOPOHBI coOeceqHHKa 3amadd, (OpMBI WM COAEpIKaHUS
Jasora.

12. VYMeHue OCO3HAHHO MCIOJIB30BATh PEUYEBHIC CPEJCTBA B COOTBETCTBUH C 3a7ayeii
KOMMYHHKAIMM JJIS1 BBIPAXKEHUS CBOUX YYBCTB, MbICJIEH U MOTPEOHOCTEN AJIs IJIAHUPOBAHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M IHCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU peubto. O0ydaroluiics CMOXKET:

e OmIpenenaTh 3a7adyy KOMMYHHUKAIlMM M B COOTBETCTBMM C HEil OTOMpaTh peueBble
CpEJCTBA;

e 0TOMpPATh U UCIIOJIB30BATh PEUEBBIE CPE/ICTBA B MPOLIECCE KOMMYHUKAIUU C IPYTUMU
JFOIBMU (JIMAJIOT B Mape, B MaJlol TPyIIe U T. 11.);

® [IpPE/ACTaBIATh B YCTHON WJIM NMMCbMEHHOW (opMe pa3BEpHYTHIM IJIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e Co0MIOaTh HOPMBI MYOJIMYHOW pEYM, pEriiaMeHT B MOHOJIOT€ W JIMCKYCCHU B
COOTBETCTBUHU C KOMMYHUKAaTUBHON 3a/1a4eii;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CY)KIEHHE) U 3alpallliBaTh MHEHUE MTapTHEpa
B PaMKax JUaJlora;

® [PUHHUMATH PEIICHUE B XOJI€ JUAJIOTa U COTJIACOBBIBATh €r0 C COOECEeTHUKOM;

® CO3/1aBaTb IHCBMEHHBIE «KJIMLIMPOBAaHHBIE» M  OPUTMHAJIBHBIE TEKCTBl  C
HCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

® UCIOJb30BaTh BepOalbHbIE CpPeACTBA (CPEACTBA JIOTUYECKOW CBSI3U) JUISl BBIAEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

® CIIONIb30BaTh  HeBepOaJbHBIE  CpeACTBA  WJIM  HarJIAgHblE  MaTepuasbl,
MOJIFOTOBJIEHHBIE/OTOOPAaHHBIE MTOJT PYKOBOJICTBOM YUHUTEIIS;

e JenaTh OICHOYHBIH BBIBOJA O JOCTH)KEHUHU L€ KOMMYHMKAIIMH HEMOCPEICTBEHHO
10CJIe 3aBepIIeHUs] KOMMYHUKAaTUBHOT'O KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHMEe W pa3BUTHE KOMIIETEHTHOCTH B 0O0JAacTH HCIIOIB30BAHHS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoru# (nanee — MKT). OGyuaromuiics cMOXeT:

® [ICJICHANPABIEHHO MCKAaThb M  HCHOJb30BaTh  HMH(OpPMAIMOHHBIE  PECYpPCHI,
HE0OXOIMMBIE /TS peIlIeHUs] YUeOHbBIX U MPAaKTHUECKUX 3a7au ¢ nomoibio cpeacts UKT;

® BBHIOMpaTh, CTPOUTh M HCHOJIb30BATh JEKBATHYIO HMH(OPMAIIMOHHYIO MOJENb IS
nepesayd CBOMX MBICIEH Cpe/icTBaMU €CTECTBEHHBIX U (POPMAIbHBIX S3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIIUH;

® BBIJCIATh MHPOPMALMOHHBIA aCHEKT 3a7a4yH, ONEpUPOBATh JaHHBIMHU, HCIIOJIb30BATh



MOJIEITb PEIICHUS 3a/1a4H,

® JCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYAsh BBHIOOP aJCKBAaTHBIX 3ajade
UHCTPYMEHTAJBHBIX ~ MPOTPaMMHO-AMIAPATHBIX CPEACTB M CEPBHCOB) ISl PEIICHUS
WH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3aJad, B TOM 4YHUCIIC: BBIYUCIICHUE,
HaIKMCaHUEe MMMCeM, COYMHEHUH, TOKIIAJI0B, pedepaToB, CO3aHHe IPE3CHTAIMNA U JIp.;

® JCIIOJIb30BaTh HH(POPMAIIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e co3naBaTh MH(OPMAIMOHHBIC PECYPChl Pa3HOTO THIMA M IS PasHbIX ayJAUTOPHi,
coOiroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBWIa HH(OPMAIIMOHHON 0€3011aCHOCTH.

IIpeaMeTHBIE PE3YJIbTAThI

BbInyCKHHK HAYYUTCS:

e cobOmogaTe mpaBwia O€30MacCHOCTH M OXpaHbl TpyAa Mpu padore ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYIOBAaHUEM;

® TIOHMMATh CMBICII OCHOBHBIX (PM3WYECKUX TEPMHHOB: (U3NYECKOE TeJo, (PU3HUecKoe
SIBIICHHE, (PU3NYECKasi BEIIMYMHA, CIUHHUIIBI H3MEPEHUS;

® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIM (U3NIECKHX
METOJIOB; aHATU3UPOBATh OTJIEIbHBIC ITAIbl MPOBEICHUS HCCIEAOBAHUN M UHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

® CTaBUTh OMBITHI 10 WCCIIEAOBAHUIO (DPU3MUYECKHUX SBICHUA WM (PU3HMUECKUX CBOMCTB
Ten 0e3 HMCMHOJb30BAaHUS MPSIMBIX H3MEPEHHIi; Mpu 3ToM (QOpMYyIUpOBaTh Mpodiemy/3anady
y4eOHOTO KCIIEPHUMEHTA; COOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYAOBaHUS; TPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBI.

[Tpumeuanue. Ilpu mpoBeneHUN UCCIENOBAaHHUS (PU3MUECKUX SIBICHUH H3MEPUTEIbHBIC
npuOOpbl UCHONB3YIOTCS JIMIIb KaK JaTYUKH H3MEpPEeHHUs (PU3MYECKUX BEIMYMH. 3alucu
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B MOJIyYCHIH HAyYHOH HH(OpMaImm;

® TPOBOAWTH NPSMbIE U3MEPEHUS (PU3MUECKUX BEIWYHH: BPEMs, PACCTOSHUE, Macca
Tena, o0beM, cuiia, TeMIlepaTypa, aTMOC(epHOe JIaBJIeHUE, BIAKHOCTh BO3yXa, HAIpsUKEHHE,
CHJIa TOKa; TIPH 3TOM BBIOMPATH OMTUMANBHBINA CITOCO0 M3MEPEHHUs U UCTIONB30BaTh MPOCTEHIIINE
METO/IbI OLICHKH MOTPEIIHOCTEH N3MEpEeHNUH.

® IPOBOAMTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYUH C HUCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUIl: MpH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPE3yNbTaThl
MIOJTYYeHHOW 3aBHCHUMOCTH (PM3WYECKHUX BEJWYHMH B BHJE TaONHIl U TpadUKOB, JIENaTh BHIBOIBI
10 pe3yNbTaTaM HUCCIIEIOBAHUS;

® IPOBOAMTH KOCBEHHBbIE H3MEPEHUS (PU3MUECKUX BEJIMYMH: TPH BbINOJIHEHUH
U3MEpeHuil coOMpaTh SKCIEPHUMEHTAIFHYIO YCTAaHOBKY, CIENys NpPEAIOKEHHONW HWHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJIM3UPOBATh MOJIy4YEHHBIE Pe3yJbTaThl C YUeTOM 3aJaHHON
TOYHOCTH U3MEPEHMI;

® aHAIM3MPOBATH CHUTYaIlMH NMPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
OPOSIBIIEHUE M3YYEHHBIX (U3MUECKUX SBJICHUM WJIM 3aKOHOMEPHOCTEH M IPHUMEHSTh
UMEIOIINECS 3HAHUS ISl X OOBSICHEHHS,

® [OHUMATh TPUHIMIIEI JCWCTBUS MAaIlWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIIOBHA UX 0€30M1acCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

® JCIIOJIb30BAaTh MPH BBHIMOJIHEHUH Y4EOHBIX 33[a4 HaAyYHO-TIOMYJISAPHYIO JIUTEPATYPY O
(GU3NIECKUX SIBIICHUSIX, CITPABOYHBIC MaTepHAaIIbl, pecypchl IHTEepHEeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® OCO3HaBaTh IICHHOCTb HAYYHBIX HCCICAOBAHUM, pOib (U3MKK B paclIMpeHUH
NpeJICTaBICHUI 00 OKPYXKAFOIIEM MUPE U €€ BKJIAJ B YIyYIICHUE Ka4eCTBa KU3HHU;

® JCIIOJIB30BATh MPHEMBI IOCTPOCHHS (U3NIECKUX MOJIENIEH, MTOMCKa U (OPMYITUPOBKH
JIOKA3aTeIbCTB BBIABHHYTHIX THUIIOTE3 M TEOPETHYECKUX BBIBOJIOB Ha OCHOBE AMITMPUYECKU



YCTaHOBJICHHBIX (DAKTOB;

® CpaBHMBAaTb TOYHOCTb M3MEpEeHHs] (U3MUECKUX BEJIUYMH TI0 BEIMYMHE HX
OTHOCHUTEJIbHOM NOTPEIIHOCTH MPU IPOBEICHHUHU MPSMBIX U3MEPEHUM;

® CaMOCTOSITENIbHO TPOBOJUTH KOCBEHHBIE M3MEPEHHUS U HCCIeIOBaHUS (HU3HUECKUX
BEJIMYMH C MCIIOJIB30BAaHUEM PA3JIMYHBIX CIIOCOOOB M3MEpeHUs (PU3NUECKUX BEINYHH, BEIOUPATH
CpeICTBAa M3MEPEHHUS C Y4YEeTOM HEOOXOJMMON TOYHOCTH H3MepeHUi, 0OOCHOBBIBATH BBHIOOP
crocoba U3MEpEeHus, aJeKBATHOrO IMOCTABJIEHHOH 3ajauye, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

e BOCIpUHUMATh HH(OpPMALNIO (U3UUECKOTO COACpKAHHUS B HAYYHO-TIOMYJISPHOMN
JUTEpaType W CPEACTBaX MAacCOBOM HMHQPOpPMALUU, KPUTHUYECKH OLIEHUBATH IOIYYECHHYIO
nH(pOpMalLIMIO, aHATU3HUPYS €€ COJIepKaHre U TaHHbIe 00 UCTOUYHUKE HH(OpMaLIUK;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHUS O PU3NUECKUX SIBICHUAX
Ha OCHOBE HECKOJIbKMX MCTOYHMKOB MH()OPMAIIMH, COTIPOBOXK/IATh BBICTYIUJICHUE MTPE3CHTAIUEH,
YUUTBIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

MexaHn4yeckue siBJIeHUSA

BbInyCKHUK Hay4YuTCH:

® pacro3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBACHATH HA OCHOBE MMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS ITUX SBJIICHHUI: pAaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHUS, CBOOOHOE Ma/IeHUuE TeJl, pPABHOMEPHOE JBMKEHHUE IO OKPYKHOCTH,
WHEpLUsl, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE JBWKEHUE, Iepeadya JaBiIeHUsl TBEPAbIMU TEJIAMU,
KUAKOCTAMU M Ta3aMH, aTMOC(EpHOE [aBJiEHUE, IUIAaBAHWE TEJ, PAaBHOBECHE TBEPJIBIX TEIl,
UMEIOIINX 3aKpeIICHHYI0 OCh BpallleHUs, KoliedaTenpbHOE [BUIKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

® ONUCBHIBATh H3Y4YEHHBIE CBOMCTBA TE€I M MEXaHUYECKUE SIBJICHHS, HCIIOIb3Ys
buznyecKkue BeTUYHUHBI: MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, IeprUo oOpalleHus, Macca
TeNa, IJIOTHOCTh BEIECTBA, CUJa (CUJa TSDKECTH, CHJIa YNPYroCTH, CUila TPEHUs ), JaBJICHUE,
UMIIYJIbC Tejla, KUHETUYecKas SHEeprus, MOTEHIUalbHas DJHEprusi, MexaHudeckas pabota,
Mexanudeckas MorHocTh, KIIJ mpu coBepmieHnn paboThl € HCHOJB30BAaHUEM MPOCTOTO
MeXaHU3Ma, CHJia TPEHUs, aMIUIUTY/1a, IEPUOJI U YacTOTa KoJeOaHUi, IJIMHA BOJIHBI U CKOPOCTh
€€ pacHpoCTpaHEHHUs; IMpU ONUCAHUM TPABWIBHO TPAaKTOBAaTh (U3MUECKUH  CMBICIT
UCMOJIb3YEMBbIX BEIMYMH, UX OOO3HAYEHHS M E€AMHUIBI H3MEpeHHs, HaXOAUTh (OPMYIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIUUYMHY C JIPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAYECHUE
(bu3n4ecKoil BETUUNHBL;

® AHAIU3MPOBATh CBOMCTBA TEJI, MEXAaHUYECKHUE SBIECHUS U IIPOLECCHI, MCIOIb3Ys
(¢u3nyecKue 3aKOHBI: 3aKOH COXPAHEHHUS HSHEPruH, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHLIHUII
CYTIepHO3UINH cUll (HaxoxaeHue paBHoeicTByromeit cuibl), I, II u III 3akonst HetoToHa, 3aKk0H
COXpaHEHHMs MMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxuMmeza; Mpu 3TOM pPa3InyaTh
CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U €r0 MaTEeMaTH4ECKOE BhIPAXKECHUE;

® pasnuuyaThb OCHOBHBIE MPU3HAKM HM3YYEHHBIX (U3MUECKUX MOJEeNel: MaTephaibHas
TOYKa, HHEPLHAJIbHAS CUCTEMA OTCUYETA;

® periaTth 33Ja4M, UCHOJIb3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPaHEHHs SHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHUun cyneprnosumuu cwi, [, II m III 3akonsl HeroToHa, 3aKkoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmynsl,
CBs3bIBAIONIME (PU3NYECKUE BEIUYMHBI (ITyTh, CKOPOCTb, YCKOpPEHHE, Macca Telsa, IMIOTHOCTh
BEIIECTBA, CUJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKasl DHEPrus, NOTCHIMAIbHAS JHEPIUs,
MexaHuuyeckas paborta, mexaHuyeckas mourHocTh, KIIJ[ mpocrtoro mexanusma, cuiia TpeHUs
CKOJIBXKEHUS, KO3 (PULIMEHT TpeHus1, aMILTUTY1a, IEpUOJ] M YaCTOTa KoJeOaHH, JUIMHA BOJIHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHs): Ha OCHOBE aHajM3a YCIOBHUS 3aJauyd 3alUChIBATh KpaTKOe
yCIIOBHE, BBIIENATH (U3UUYECKUE BEIMYMHBI, 3aKOHBI M (OPMYNbI, HEOOXOIUMBbIE I €€
pelleHus, MPOBOJUTh pacueThl U OILEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYeHUs (pu3nvecKon
BEJINYUHBI.



BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® 1CIIOJIb30BaTh 3HAHMS O MEXAHWYECKHUX SBJICHUSAX B IOBCEIHEBHON >KHU3HU JUIs
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpPaHEHHS 37J0POBbS U COOIOJICHHS] HOPM 3KOJOTMYECKOTO MOBEJICHHS B OKPYKaIOIIeH cpee;
IPUBOUTH NPUMEPHl MPAKTUUYECKOTO HCIOIb30BAHUSA (U3UUECKUX 3HAHUH O MEXaHHYECKHX
SBIICHUAX M (PU3MUECKUX 3aKOHAX; MPUMEpPbl HMCHOJIb30BaHHUA BO30OHOBISEMBIX HCTOYHHKOB
SHEPI'UH; HIKOJOTMUECKUX NOCIEICTBUM UCCIIE0BAaHUS KOCMUYECKOTO IIPOCTPAHCTB;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHMMAaTh BCEOOLIMI
xapakTep (yHIAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS MEXaHMYECKOW HHEpPIuu, 3aKOH
COXPaHEHMsI UMIIYJIbCA, 3aKOH BCEMHMPHOI'O TSTOTEHHs) M OIPaHMYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HAXOOUTh AaJeKBATHYIO TPEJIOKEHHON 3amade (U3MYECKYI0 MOJENb, pa3pemarhb
npobieMy Kak Ha OCHOBE MMEIOIIUXCA 3HAaHUM 1O MEXaHHMKe C HCIOJb30BaHUEM
MaTEMaTUYECKOT0 annapaTa, Tak U IIp1 IOMOLIU METO/I0B OLICHKH.

TemioBble sABJICHUS

BbinmyckHUK HayuuTCs:

® pacrio3HaBaTh TEIUIOBBIC SIBICHUA M OOBSICHATh Ha 0aze HMMEIOUINXCS 3HaHUIM
OCHOBHBIC CBOMCTBA WJIM YCIOBHUS MPOTEKaHMs 3TUX sBICHUN: nudQy3us, u3MeHeHue oobema
Tel NpU HarpeBaHUU (OXJAXJEHUH), OoJiplIas CKMUMAEMOCTh TIa30B, Majlasi CKUMAEeMOCTh
KHUJKOCTeH M TBEpIbIX TEJ; TEIJIOBOE pPABHOBECHE, HCHApEHUE, KOHJEHCAlus, IUIaBJICHHE,
KpUCTAJIIIM3alUs, KHUIIEHHE, BIAXKHOCTh BO3[yXa, pa3MUHbIE CIOCOOBI TeIIoNepesauu
(TerIoNpOBOJHOCTb, KOHBEKIIMS, M3JIyU4€HHE), arperaTHble COCTOSHUS BELIECTBA, MOIVIOIIEHUE
SHEPruM MpU UCHAPEHUU KUIKOCTU U BbIIEJICHHE €€ MPU KOHACHCALMHU I1apa, 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs OT 1aBJICHHUS;

® OIUCHIBATh U3YYCHHbIC CBOWCTBA TEJl U TEIJIOBBIE SIBICHUS, UCHONb3Ys (pU3MUEcKue
BEJIMYMHBI: KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPrUsl, TEMIIEpaTypa, yJeibHasl TEII0EMKOCTh
BEIIECTBA, YJAEJIbHAs TEIUIOTAa IUIABJICHMs, YylelbHas TEIIoTa HapooOpa3oBaHUs, yJelibHas
TEIUIOTa CropaHus TOIUIMBA, KO3(D(PUIMEHT MOJE3HOro AEMCTBUS TEIUIOBOTO JIBUTATENs; MpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaYeHUsI U €TUHUIIBI U3MEPEHUS], HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BETMUMHAMM, BEIYUCIATH 3HaUYCHUE (PU3NUECKOM BETMUNHBI;

® aHAJINM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJIEHUS U IIPOLIECCHI, UCIIOIb3Ysl OCHOBHBIE
MOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHMM BEIIECTBA U 3aKOH COXPAaHEHUs
DHEPIuy;

® pasauyaThb OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3UUECKUX MOJIENel CTPOEHUs ra3os,
KUJKOCTEN U TBEPBIX TEI;

® [PUBOJUTH NPHUMEPHl MPAKTUYECKOTO UCIHOIb30BAaHUS (DPU3MUECKUX 3HAHUH O
TEIUIOBBIX SBJICHUSX;

e pemaTh 3aJa4M, HCIOJIb3Yysl 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Ipolleccax U
dopMynbl, CBs3bIBalOIIME (U3UUECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIeparypa,
ylenabHas TEIJIOEMKOCTh BELIECTBa, YJAeNbHas TEIUIOTa IUJIABJICHMS, YyJeJIbHAas TeloTa
napooOpa3oBaHus, YAeTIbHas TEIIOTa CTOPaHMs TOIUIMBA, KO(P(UIMEHT IMOJIE3HOTO JeHCcTBUS
TEIUIOBOTO JIBUTaTels): Ha OCHOBE aHajdW3a YCJOBHS 33Jaud 3alMChIBaTh KPAaTKOE YCIOBUE,
BBIJICJIATE (PU3NYECKHE BEIMYUHBI, 3aKOHBI M (OpPMYIbI, HEOOXOIMMBIE JUIS €€ pPEeLIeHHUS,
IIPOBOJMTH PacueThl U OLIEHUBATh PEAILHOCTD MOJIyY€HHOT0 3HaUeHUs (PU3HUECKON BEIIUYUHBI.

BbIyCKHHK MOJIY4YHT BO3MOKHOCTD HAYYHThCH:

® UCIOJb30BaTh 3HAHUSA O TEIUIOBBIX SIBJIEHUSAX B IIOBCEJHEBHOM JKHU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU o0pallleHnuH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpPaHEHHMs 37I0POBbS U COOJIIOJIEHHUS] HOPM 3KOJIOTMYECKOT0 MOBEJICHHS B OKPY’KalOIIel cpeie;
MPUBOJIUTH MPUMEPHI FIKOJIOTMUYECKUX TOCIEeICTBUN paboThl JBUTATEe BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THJIPO3JIEKTPOCTAHIINN;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (HU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIHIA



xapaktep (yHIaMEHTAIbHBIX (PU3NUYECKHX 3aKOHOB (3aKOH COXPAHEHMs SHEPTrUU B TEIUIOBBIX
npoueccax) ¥ OrpaHUYeHHOCTb MCIIOIb30BaHMsI YACTHBIX 3aKOHOB;

® HAXOJIUTh AaJIeKBATHYIO TPEAJIOKECHHON 3amade (U3NYECKYI0 MOJENb, pa3pemaTh
npo0iieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHWM O TEIJIOBBIX SIBJIEHUSX C HMCIOJIb30BAaHUEM
MaTeMaTU4YeCKOT0 anmnapaTa, Tak U IPHU MOMOIIH METO/I0B OLICHKH.

DJIeKTprYecKre 1 MATHUTHBIE SIBJICHUS

BbINyCKHUK HAYYUTCS:

® pAaCIIO3HABaTh JJIEKTPOMArHUTHbBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS
3HAHUM OCHOBHBIE CBOMICTBA WJIM YCJIOBHUSl NPOTEKAHWs 3TUX SBICHUM: AJIEKTpU3ALUS Tell,
B3aMMOJICHCTBHE 3apsJOB, AJIEKTPUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE), B3aUMOJICIICTBHE MAarHUTOB, IEKTPOMArHUTHAs UHAYKLUS, 1€HCTBUE MarHUTHOIO
MoJjis Ha MPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYIO 4YacTHILy, JeHCTBUE
AIIEKTPUYECKOTO I0JI1 Ha 3apsUKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTPaKeHUE U MPEIOMIICHHE CBETA, IUCIIEPCHsI CBETA.

® COCTaBJISATh CXEMBbI JJEKTPUUECKUX IIeTel C MOCIEeIOBATEIbHBIM M IMapallielbHBIM
COEIMHEHUEM BJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AIEKTPUUYECKUX LiETel
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIEPMETP, BOIbTMET)).

® UCIOJb30BaTh ONTHUECKUE CXEMBI JIJIsl TOCTPOCHUS M300paKeHU B IJIOCKOM 3epKalie
U coOuparomeii TuH3e.

® ONUCHIBATh M3YyUYCHHBIE CBOMCTBA TEJI W DJIEKTPOMArHUTHBIC SIBJICHUS, HUCIOJb3Ys
dbusznyecKkue BEJIMYMHBL: JJIEKTPUYECKUI 3apsiji, cuila TOKa, SJIEKTPUYECKOe HampsKeHUe,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIBbHOE CONPOTUBICHNE BEIIECTBA, pab0OTa AIIEKTPHUECKOTO
MOJIs, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYeCKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPU ONMCAHUU BEPHO TPAKTOBATh
buznyecKuil CMBICT HCIOJB3YEMBbIX BEIHYMH, WX OOO3HAYEHHUS M EIUHUIBI H3MEPEHUS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHUYUHAMU.

® aHAJIM3UPOBATh CBOMCTBA TEJI, 3JEKTPOMArHUTHBIE SIBJICHUS U IMPOLIECCHI, UCTIOIb3YS
(bu3nueckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Liend,
3akoH J[xoyns-JIeHna, 3aK0oH HPSAMOJMHEMHOTO PACIPOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMJICHHs CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOE BbIPaKEHUE.

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO MCHOIb30BAaHUS (U3MUECKUX 3HAHUU O
3JIEKTPOMArHUTHBIX SBJICHUSAX

® pelaTh 3a/1a4M, UCTIONb3Ys PU3NUECKUEe 3aKOHBI (3akoH OMa 11 yJacTKa LEeMnH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH NPSMOJMHENHOTO pacHpOCTPAHEHUS CBETAa, 3aKOH OTPaKCHMs CBETA,
3aKOH MPETOMJICHHsI CBeTa) W (HOPMYJIbI, CBSI3bIBalONIME (PU3MUYECKHE BEJIMYMHBI (CHJIA TOKA,
IIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE COINPOTUBIIEHUE, YAEIbHOE CONPOTHUBIICHUE
BElIEeCTBa, paboTa AMEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBeTa, (OPMYIIbI
pacuera JIEKTPUYECKOT0 COPOTUBIIEHHUS ITPH MOCIIEI0BATENLHOM U MTapaJljIeIbHOM COESIUHEHUH
IPOBOJHUKOB): Ha OCHOBE aHaJM3a YCJIOBMA 33Ja4yM 3alMChIBaTh KPAaTKOE YCIOBHUE, BBIICISATH
¢buznyeckue BENUYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJIsi €€ pPELIeHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAbHOCTH IMOJTYUYEHHOTO 3HAaUeHUs! (PU3HMUECKON BEITUYHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® JCIIOJIb30BATh 3HAHUS 00 DJEKTPOMArHUTHBIX SIBICHUSX B TMOBCEAHEBHOM KU3HH JUIA
oOecrieyeHns 6€30MACHOCTH MPH 00paIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 37J0POBbS U COOIIOIEHUSI HOPM KOJOTMUECKOr0 MOBEACHHS B OKpYKalollei cpene;
IPUBOIUTH MPUMEPHI BIUSAHUS JIEKTPOMArHUTHBIX M3JIy4€HHUH Ha )KUBbIE OPraHU3MBI;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHMATh BCEOOLIHA
xapakTtep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUsS »JJIEKTPUYECKOro 3apsja) Hu
OTPaHUYEHHOCTh HCIOJb30BAHUS YAaCTHBIX 3aKOHOB (3akoH Oma s y4yacTKa IeNu, 3aKOH
Hxoyns-Jlenna u np.);



® JCIIOJIB30BATh MPHUEMBI IOCTPOCHUS (U3NUECKUX MOJIENIEH, MOMCKa U (POPMYIUPOBKH
JI0Ka3aTeNNbCTB BBIIBUHYTBIX T'MIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTAHOBJICHHBIX (DAaKTOB;

® HAXOJIUTh AaJeKBATHYIO IPEAJIOKEHHON 3ajaue (PU3HYECKYI0 MOJENb, pa3pelaThb
npobjeMy Kak Ha OCHOBE UMEIOIIMXCA 3HAHUH 00 SJIEKTPOMAarHUTHBIX SBJICHUSX C
MCII0JIb30BaHUEM MAaTeMaTUYECKOTO aIlapara, Tak ¥ IpY IOMOIIY METOI0B OLICHKH.

KBanToOBbI€ siBJICHUSI

BbINyCKHUK HAYYUTCS:

® pacro3HaBaThb KBAHTOBBIC SIBICHUS U OOBACHATh HAa OCHOBE MMEIOUIMXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA MJIM YCJIOBMS IIPOTEKAHUS 3THUX SBJICHUMI: €CTECTBEHHAs U UCKYCCTBEHHAas
pPaMOAaKTUBHOCTb, O-, - W Y-W3JIy4ECHUs, BOSHUKHOBEHME JIMHEHYATOro CHEKTpa H3JIy4eHMs
aToma;

® ONUCHIBATh HM3yUYCHHBIC KBAHTOBBIC SIBJICHHUS, HWCHOJIB3Yysd (DU3MUYECKHE BEITUYMHBI:
MaccoBO€ YMCIO, 3apsAJ0BOE YHUCIO, NEpUOJ MOIypacnaaa, 3Heprus (OTOHOB; MPU ONUCAHUU
IPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HUX OOO3HAYeHUS U
€IMHUIBI U3MEPEHUs; HaXOAUTh (HOPMYJbl, CBSI3bIBAIOILINE JAaHHYIO (PU3UUECKYIO BEJIUUUHY C
JIPYTUMH BETMYMHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKOIN BETMUNHBL;

® aHAJIM3UPOBATH KBAHTOBBIC SIBJICHUS, MCMONB3YS (DU3MYECKHE 3aKOHBI M TOCTYIIATHI:
3aKOH COXPAHEHUs DHEPIUH, 3aKOH COXPAHEHMS IEKTPUYECKOrO 3apsija, 3aKOH COXPaHEHUs
MacCOBOTO YHMCJAa, 3aKOHOMEPHOCTH H3JIy4EHMsS W IIOIVIOLICHUS CBETa aTOMOM, IIPU 3TOM
pas3nyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUUECKOE BhIPAaXKECHUE;

® pa3IMyaThb OCHOBHBIC NPU3HAKYU IIJIAHETAPHOM MOJEIM aTOMa, HYKJIOHHON MOZENIn
aTOMHOTO S/1pa;

® [PUBOJUTH IPUMEPHI MPOSIBICHUS B HPUPOJIE U MPAKTUYECKOTO HCIOIb30BAHUS
PaZMoOaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKLIMM, CIEKTPAJIILHOTO aHAIN3a.

BbIyCKHUK MOJIYy4YHT BO3MOKHOCTD HAYUHThCSH:

® JCIIOJIb30BATh IIOJNyYEHHBIC 3HAHUS B TOBCEAHEBHOM JKM3HHM IPH OOpaIIEHUH C
npuOopaMu ¥ TEXHUYECKUMH YCTPOUCTBAMHU (CUETUUK MOHU3UPYIOMIMX YACTHIL, JO3UMETD), JUIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

® COOTHOCHUTB SHEPTHUIO CBSI3U aTOMHBIX SEp € Ae(PEKTOM MaCChI;

® NPUBOJUTH IIPUMEPHI BIMSHMUS PAaJUOAKTHBHBIX M3IYyYCHHM Ha >KMBBIE OpPraHU3MBI;
ITOHUMATh IIPUHIUII ACUCTBUS JO3UMETPA U Pa3jIMyaTh YCIOBHS €r0 UCIOJIb30BaHU;

® TIOHMMATh IKOJIOTUYECKUE MPOOJIEMbI, BOSHUKAIOIINE MPHU MCIOJIb30BAaHUU ATOMHBIX
AJIEKTPOCTAHLUH, U IyTHU PEIIEHHsI 3TUX NMPOOIIeM, MEPCIEKTUBBI NCIOIb30BAHUS YIIPABIAEMOIO
TEPMOSIAEPHOIO CHHTE3A.

DJIEeMEeHTHI ACTPOHOMMH

BbinmyckHUK HayuuTCs:

e yKa3blBaTh Ha3BaHMs MaHeT COJHEYHOH CHUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOT'O BpallleHHs 3Be3AHOoro Heba, nBwkeHus Jlynol, ColHIA M TUIAHET OTHOCHTEIBHO
3BE3];

® [IOHMMAaTh DPA3JIU4Ms MEXKIY TEIMOLEHTPUYECKON M TI'EOLICHTPUYECKOW CHUCTEMaMU
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHThCS:

e YyKa3bIBaTh OOIME CBOICTBA M OTJIMYMUS IUIAHET 3€MHOM TPYIIBI U MJIaHET-TUTAHTOB;
MainbIx Tea CoTHEYHON CUCTEMBI U OONBIINX IJIAHET; MOJIb30BaThCS KapTOM 3BE3HOr0 Heba npu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;

® pasnuuaTh OCHOBHBIE XapaKTEpPUCTHKH 3Be31 (pa3Mmep, LBET, TeMIleparypa)
COOTHOCHUTB IIBET 3BE3/IbI C €€ TEMIIEPATYpPOH;

® pa3nMyYaTh TMIIOTE3bI O MPOUCXOKAECHUN COTHEYHON CUCTEMBI.

COILEPKAHHUE



dusnyeckoe 0Opa3oBaHWE B OCHOBHOW IIKOJE JIOJDKHO OOecneuuTh (HOopMHpOBAHHE Y
00y4aromuxcsi MPEACTABICHUH O HAYYHOW KapTWHE MHUpa, O3HAKOMJICHHE OOYYaIOUIMXCS C
(GU3MYECKUMU U aCTPOHOMHYECKHMH  SIBJICHHSIMH, OCHOBHBIMU TPUHIUIAMH  PabOTHI
MEXaHU3MOB, BBICOKOTEXHOJIOTHMYHBIX YCTPOHCTB M MNPHOOPOB, pa3BUTHE KOMIICTCHIMI B
peIIeHNN UH)XCHEPHO-TEXHUUECKUX M HAyYHO-UCCIICIOBATEIbCKUX 3a/1a4.

OcBoeHne y4eOHOro TpeIMETa HANpaBlICHO HAa pa3BUTHE Yy  OOydaroIuxcs
MPEJICTABICHUIA O CTPOCHWH, CBOMCTBAaX, 3aKOHAX CYIISCTBOBAHHS W JBWKCHHS MaTepUU, Ha
OCBOCHHE 00YUYAIONIMMUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBJICHUMN, CO3IaHHE
ycrmoBud it (OpMHpOBAHUWS — WHTEUICKTYaJIbHBIX,  TBOPYECKHX,  TIPaXKTAHCKUX,
KOMMYHHKAIIHOHHBIX, UHPOPMAIMOHHBIX KOMITeTeHIIMHA. OOyJaromuecsi OBIaCIOT HayYHBIMU
METOJIJaMU  PEIICHUS Pa3UYHBIX TCOPETHUECKUX U MPAKTUYCCKUX 3a7a4, YMEHUSIMHU
(bopMyIHpOBaTh THIIOTE3bl, KOHCTPYHPOBATh, NPOBOJUTH OSKCIEPUMEHTHI, OICHHBATH U
AHATM3UPOBATH MOJTYYCHHBIE PE3YIIbTATHI, COTIOCTABIISATH UX C OOBEKTUBHBIMU PEATTUSMU YKH3HU.

VYueOHbIi mpeaMeT croco0cTByeT (GopMUPOBaHUIO Y 00yJaIONUXCsl YMEHUN 0€3011acHO
UCTIOJIB30BAaTh J1a00paTopHOE 000PYIOBaHHE, TPOBOIUTH €CTECTBEHHOHAYYHBIC UCCIICOBAHUS U
OKCIICPUMEHTBI, aHAJIM3UPOBaTh IOJIYUYCHHBIC pE3YJbTAaThl, MPEIACTABIATh M  HAYYHO
apryMEHTHUPOBATH ITOJIYICHHBIC BHIBOJIBI.

W3yuenne mpeamera B 4YacTH  (OPMHPOBAHUS Yy  OOYyYarOMIMXCS  HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB (HAOIIOJCHHE, MU3MEpPEHHUE, IKCICPHUMEHT,
MOJICIIMPOBAHKE), OCBOCHHUSI MPAKTUYECKOTO MPUMECHEHUSI HAYYHBIX 3HAHUH (PU3MKH B >KU3HU
OCHOBaHO Ha MEXIIPEAMETHBIX CBS3SIX C IMpeJAMETaMHU: MaTeMaThkKa, WH()OpMATHKA, XUMUS,
Ouosorus, reorpadusi, SKOJIOTHsI, OCHOBBI 0€30MIACHOCTH JKU3HECSITEIBHOCTH.

Du3uka 1 pu3nYecKue MeToAbl U3yYeHUs NPUPOIBI

dusuka — Hayka o mpupoje. Pusndueckue Tena M sBieHUs. HabmoneHwne u onmcaHue
buznueckux sBneHuil. Ounveckuii sKcrepuMeHT. MojaenupoBaHuE SBICHUNH U OOBEKTOB
npupoabl. PU3NYECKUE BEIWYMHBI U UX U3MEpeHHe. TOYHOCTh M MOTPEIIHOCTHh HW3MEPEHHI.
MexnynapoaHass cucreMa enauHul. Pu3nMyecKue 3aKOHbl M 3aKoHOMepHocTU. Dusuka u
TexHuka. Hayunbiii Meron nosHanus. Ponb usuku B (GopMuUpOBaHHM €CTECTBEHHOHAYYHOMN
TPaMOTHOCTH.

MexaHnnuyeckue siBJCHUSA

Mexanuueckoe JBIKEHHE. MarepualbHas TOYKa Kak MOJAENb (DU3MYECKOro Tena.
OTHOCUTEIHPHOCTh MEXaHMuYeCKoro nBrkeHus. CucremMa otcuera. DU3HUECKUE BEIUYHHBI,
HEOOXOIUMBIC NJIsi OMHCAHMS JABM)KCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpEMEIICHUE,
CKOPOCTh, YCKOPEHHE, BpeMs JBHKEHUs). PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBuxkeHue. PaBHOMepHOe [BMXeHHE 1O OKpykHOcTU. IlepBeii 3akoH HerooToHa u
uHepis.Macca tena. [InmotHocTh BemecTBa. Cwna. Enunanist cuibl. Bropoii 3akon HeroToHa.
Tperuit 3akon Herotona. CBobogHoe mnagenue Ttena. Cuna TsDKeCTH. 3aKOH BCEMHUPHOTO
taroreHus. Cuna ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocth. CBsi3b MEXIy CHIION
TSXKECTH U Maccod Tena. /lunamomerp. PaBHopeiicTBytomasi cuna. Cuna tpenus. Tpenue
cKoJpxkeHus. Tpenue nokos. TpeHue B IpUpoae U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITyNbca. PeakTuBHOE ABMKeHHE. Mexanndeckas padora.
MouHocte. OHeprus. [lorenuuaneHas U kuHeTHYecKast 3Heprus. [IpeBpanienre ogHOTO BHAA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXPaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUH.

[TIpocTeie MexaHU3MBI. Y CIIOBHSI PaBHOBECHUSI TBEPAOTO TeJd, UMEIOLIET0 3aKPEIJICHHYIO
och JBWXKEHUA. MomeHT cuibl. LleHTp Tspkectm Tena. Peruar. PaBHOBecue cuim Ha pelyare.
Peryaru B TexHuke, ObiTy u mipupoje. [loaBrkHble U HEMOABUKHBIC OJI0KH. PaBeHCTBO paboT
IPU WCIOJB30BAHUU TMPOCTHIX MEXaHM3MOB («3070TOe MpaBuiIo MexaHukuy). Koaddunuent
MOJIE3HOT'O IEUCTBUS MEXaHU3Ma.

JHlaBnenue TBepAbIX Ted. EnuHuinel u3Mepenus aasineHus. CrnocoObl W3MEHEHUS
napieHus. JlaBieHne sxuakocTed u ra3oB 3akoH Ilackans. JlaBmeHne >KUIKOCTH HA JHO M CTEHKH



cocyma. CooOmaromuecss cocyapl. Bec Boszmyxa. AtMmochepHoe pamieHue. I3mepenue
atmochepHnoro nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATMOchepHOE NaBlIeHUE Ha
pa3INyYHbIX BbICOTax. ['MapaBnuyeckue MexaHu3Mbl (Iipecc, Hacoc). [laBieHue »KUIKOCTH U ra3a
Ha MOrpy>KEHHOE B HUX Teso. ApxumenoBa cuia. [InaBanue ten u cynoB Bo3nyxomuasanue.

Mexannyeckue kosiebanus. Ilepuon, dacrora, amruiuTyna kosiebanuid. Pe3onanc.
MexaHuueckre BOJHBI B OJHOPOJHBIX cpenax. [[nrHa BoiaHbL. 3BYyK Kak MEXaHHWYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TenJioBble sIBJIEHUA

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. T€IuioBoe IBHKEHHE aTOMOB U MOJIEKYJI.
Huddysus B razax, KHIKOCTAX U TBEPIBIX Tenax. bpoyHoBckoe nBmkenue. BzanmoneiicTBue
(mpuTsSKEHHE M OTTAJIKHMBAHUE) MOJEKYJ. ATrperatHble COCTOSHHUSI BellecTBa. Pasziunuue B
CTPOEHUH TBEPBIX TEJ, )KUAKOCTEH U T'a30B.

TennoBoe paBHOBecue. TemmepaTrypa. CBA3b TEMIEPATYPbl CO CKOPOCTHIO XaOTHUYECKOTO
JBWDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenaya Kak CrocoObl M3MEHEHUS
BHYTpEHHEH HdHepruu Tena. TemionpoBogHocTh. KouBekiusa. Mzmyudenue. [Ipumepsi
TEIUIoONepeaul B MpUpoAEe U TexHuke. KonmuecTBO TemiaoThl. YielnbHas TEIIOEMKOCTb.
VYienbHas TemsoTa CropaHvs TOIUIMBA. 3aKOH COXPAHEHHS U TIPEBPALLECHUS HSHEPIUH B
MEXaHMYECKUX U TEIUIOBBIX Ipoueccax. [lnaBieHne u oTBepAeBaHUE KPUCTAIUIMYECKUX TEJl.
VYnenbHas Ttemnora ruiaBieHus. Mcnapenwme u konpeHcauus. llorjomeHue sHeprum npu
UCIAPEHUN >XKUJAKOCTH U BbIACIIEHUE €€ IpU KOHJeHcaluu mnapa. KumeHue. 3aBUCHUMOCTb
TEMIEpaTypbl KUIEHUS OT JaBlieHUs. YJelbHas TeljaoTa MmapooOpa30BaHUS M KOHICHCAIIUU.
Brnaxxnocts Bo3nyxa. Pabora rasa mpu pacmmpenuu. I[IpeoOpazoBaHusi HEPrUH B TEIJIOBBIX
MalMHax (mapoBasi TypOWHa, IBUTATENb BHYTPEHHETrO CrOpaHus, peakTUBHbIN ABUrarens). KI1/]
TEIJIOBOM MaIlIUHBI.

JJIeKTPOMArHUTHBIE SIBJICHUS

Onexrpuzanyst  ¢usndeckux Ten. B3ammopeiicTBue 3apspkeHHBIX Ten. J[Ba pona
3JIEKTPUYECKUX 3apsiioB. JeTMMOCTh 3JE€KTPUYECKOro 3apsja. DJIEMEHTApHbIA 3JIEKTPUUYECKUI
3apsAl. 3aKOH COXPAaHEHHUs JJIEKTpUYecKoro 3apsana. I[IpoBOIHUKM, MOJYNPOBOJHUKU U
U30JISITOPBl DIIEKTPUYECTBA. DJIEKTPOCKOMN. DIIEKTPUYECKOe MoJie KaK OCOOBIM BHJI MaTepuu.
HanpsoxeHHOCTh 351eKTpuyeckoro mnosis. JIeMCTBHE 3JIEKTPUYECKOrO MOJS Ha AJIEKTPUYECKHE
3apsiabl. KongeHncaTop. DHeprus 3JIeKTpUUECKOro MoJjsl KOHAEHcaTopa.

OnexTpuueckuid TOK. VMCTOUHHMKHM S3JEKTpUUECKOTO TOKa. DJIEKTpUYecKas LEeNb U ee
cocTtaBHble yacTh. HampaBieHue u JeHCTBUA 3IE€KTpUUYecKoro Toka. Hocurenu snekTpuyeckux
3apsaa0B B Metauiax. Cuia Toka. DJIEeKTpUYeCcKoe HaNpsKeHHE. DIEKTPUIECKOe COMPOTUBIICHNE
MPOBOJIHUKOB. EJIMHUIIBI COPOTUBIIEHUSI.

3aBUCUMOCTh CHUJIBI TOKa OT HampsbkeHus. 3akoH Oma Juisl yyacTKa Lenu. Y IeIbHOe
conpotuBnenue. Peocratel. IlocnenoBarenbHOoe coenMHEHHE NPOBOAHUKOB. IlapamnenbHoe
COEIMHEHUE MPOBOIHUKOB.

PaboTa 37eKTpUYecKOro moys Mo MEePEeMELICHUI0 AIEKTPUUECKUX 3apsiioB. MOIIHOCTh
aNIeKTpudeckoro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUYECKUM TOKOM. 3akoH JDxoymns -
Jlenma. DnexkTpudecKre HarpeBaTeIbHbIE H OCBETUTENbHbBIE MPUOOPHL. KOpoTKoe 3aMbIkaHuE.

MaruauTHoe noje. Muaykuuss MarHuTHOTO nosisi. MarauTHoOe noje Toka. OneIT Opcrena.
MarnutHoe TmOJ€ TMOCTOSHHBIX MAarHuTOB. MarHutHoe moje 3eMiu. OJEKTPOMAarHur.
MaruutHoe 1oJjie KaTylmKu ¢ TOKOM. [IpuMeHeHue 3JeKTpoMarHuToB. [[elicTBuE€ MarHUTHOTO
MoJIsl Ha MPOBOJHUK C TOKOM U JBIXKYIIYIOCS 3apsbDKeHHYI0 vacTtuily. Cuia Ammepa U cuiia
Jlopenna. DnekTpoasurarens. SBiaeHue 351eKTpoMarHuTHON nHAyKnus. OnsiTel @apanes.

DOnekTpoMarHuTHele — KoneOanus. KoneGarenpHBIE  KOHTYp.  DIEKTPOTEHEPATOP.
[Tlepemennbiit Tok. Tpanchopmarop. Ilepegaua >IeKTpUUECKON SHEPrUM Ha PACCTOSIHHE.
DNIeKTPOMarHuTHbIE BOJHBI U UX CBOMCTBA. [IpMHIMNBI paguoCBs3u U TeneBUIeHUA. BiausHue
AJIIEKTPOMATHUTHBIX U3TyYE€HUHN Ha )KUBbIC OPTaHU3MBI.

CBer — »nanekrtpomarHutHass BoJiHAa. CkopocTh cBera. lcTouHuku cBeTa. 3aKkoH
MPSIMOJIMHEMHOTO pacipoCTpaHEeHUE cBeTa. 3aKOH OTpakeHus cpera. [Imockoe 3epkano. 3akoH



npenoMieHus cBera. JImHa3pl. @OKYyCHOE PacCTOSHHUE M ONTHYECKas cuiia JIMH3bI. M300paxkeHue
npenMera B 3epkanie W auH3e. OnTudeckwe mnpubopsl. [7a3 kak oONTHYECKas CcHCTeMa.
Hucnepcus ceeta. Untepdepenuns u audpakius cBera.

KBaHTOBbBIC IBJICHUS

Crpoenue aromoB. IlnanerapHas mozxens aroma. KBaHTOBBIN XapakTep MOIVIOIIEHUS U
UCIyCKaHMsI cBeTa aToMaMu. JInHeiyaThie CIIEKTPHI.

OmsiTel Pesepdopaa.

CoctraB aromHoro snapa. IIpoTOH, HEUTPOH W HIEKTPOH. 3aKOH OWHINTEHHA O
IPONOPIHUOHATBHOCTH Macchl W 3Hepruu. Jlehekr macc M SHEprus CBS3M ATOMHBIX SEP.
PamnoaktuBHocTh. Ilepmon momypacnama. Aunbda-usznydenue. bera-uznydenme. ['amma-
uznyuyenue. Snepueie peakuuu. Mctounuku sHeprum CosHua U 3Be3[. SlnepHas sHEpreTHka.
Okosnoruyeckue mpodremMbl pabOThl aTOMHBIX dJeKTpocTtaHiuil. Jlozumerpus. Brnushue
PaAMOAKTUBHBIX U31y4YECHUN Ha KUBBIE OPraHU3MBI.

Crtpoenue u 3BoJionus Beenennoit

l'eonenTpruueckass M renvoUeHTpUYEcKass cUCTeMbl Mupa. Dusnuueckas NpuUpoAa
HeOecHbix Ten ComneuHoil cucteMmbl. [Ipoucxoxnenue ConHeuHoi cucteMbl. Dusznueckas
npupona Connua u 38e31. Ctpoenue Beenennoil. OBomouusa Beenennoit. I'unoresa bonbiioro
B3pbIBA.

IIpuMepHbIe TeMbI JJA00PATOPHBIX U MPAKTHYECKUX PaboT

1. Onpeoenenue kosghghuyuenma mpenusi CKOIbIHCEHUSL.

2. Onpeoenenue y0enbHoU MenioemKoCmu.

3. U3mepenue pabomwl u MOWHOCIU INIEKMPULECKO20 MOKA.

4. Uzmepenue conpomuenenus.

KoHTpoJb ypoBHsI 00y4eHHOCTH.

Konrpons 3a pe3ynbraTaMu OOydeHHs OCYLIECTBISICTCA Yepe3 HCIOIb30BAHUE
CIIEYIOIINX BUAOB: TEKYIUN, TEMAaTUIECKUI, HTOTOBBINA. 1Ipn 3TOM MCHIONIB3YIOTCS pa3IuvHbIE
(GOopMBI KOHTPOJISI: KOHTPOJIbHAsA paboTa, paKkTU4YecKasi KOHTPOJIbHAs paboTa, CaMOCTOATEIbHAsS
pabota, naboparopHas paloTa, JOMAaIlHAsA MpakTH4Yeckas paboTa, TeCT, YCTHBIA ompoc,
BU3YyallbHasl IPOBEPKA, 3alUTa IPOEKTA.

ITpomerxyTouHas aTTecTalnys MPOBOAUTCS B COOTBETCTBHM C Y CTaBOM 00pa30BaTeIbHOIO
yupexJieHus B GopMe IK3aMeHa.

Y4eOHO-MeTOAHYECKHE TOCOOUS NIl yUNTeJIs

B cocTtaB yue6HO-MeTOIMYECKOrO KOMILIEKTa 1o 6a30BoMy kKypcy «Pusuka» 10-11 kmacca
BXOJISIT:
—  yueOHuk ['.S.Mskumes, b.b.byxoBues, H.H.Corckuit «®u3uka» Kiaccuyeckuil Kypc.
10 xmacce» — Mockaa, [Ipoceemenue, 2018 r.
—  yueOHuk ['.Sl.Mskumes, b.b.byxosues, H.H.Cotckuii «®usnuka» KiIacCU4ecKHil Kypc.
11 knace» — Mockaa, [Ipocsemenue, 2018 r.

DJIEKTPOHHbBIE Y4eOHbIe M0co0us
1. http://www.metod-kopilka.ru Meroauueckas Konuika
2. http://fcior.edu.ruhttp://eor.edu.ru  denepanbHbii  HEHTp  HHPOPMAIMOHHBIX
oOpa3zoBartenbHbIX pecypcoB (OMC)
3. http://pedsovet.su I[Tenaroruveckoe cooOIIECTBO


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/

4. http://school-collection.edu.ru Enunas komaekiuss mudpoBbIX 00pa3oBaTeIbHBIX
pecypcos.


http://school-collection.edu.ru/

CucremMa OlEHKH [OCTH:KEHUS] NJAHMPYEMbIX pPe3yJabTATOB OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

Cucrema OLIEHKH BKJIIOYAET NPOLEAYpbl BHYTPEHHEN U BHELITHEN OLICHKHU.
BHyTpeHHS OLICHKaBKIIIOYAET:

® CTapTOBYIO AMATHOCTHUKY,

® TEKYLIYIO U TEMATHUYECKYIO OLICHKY,

® BHYTPHIUKOJIbHBI MOHUTOPHHT 00pa30BaTEIbHBIX JOCTHKEHHA,

® TIPOMEXYTOUYHYIO U UTOTOBYIO aTTECTALIUIO O0YJaIOIIUXCS.

K BHEmHUM npornenypaM OTHOCSTCS:

L4 ToCyAapCTBCHHAA UTOroBasd arreCraiusi,
L4 HE3aBUCHMas OLICHKA Ka4yeCTBa O6pa30BaHI/I5[
L4 MOHHUTOPHUHI'OBBLIC HCCICOIOBAHUH MYHHUIUIIAJIBHOTO, PEruoHaIbHOI'O u

benepanbHOrO ypoOBHEH.
KomrmuiekcHbINM MOaX0/] K OIIEHKE 00pa30BaTelIbHBIX JOCTUKEHUN Pealiu3yeTcs MyTeM

L4 OLCHKU TPECX I'PYIII PE3YyJIbTATOB: MPEAMCTHBIX, JUYHOCTHBIX, MCTAIIPECAMCTHBIX
(pel"y.HHTI/IBHbIX, KOMMYHUKATHUBHBIX U ITIO3HABATCJIBHBIX YHUBCPCAJIbHBIX y‘le6HBIX ﬂeﬁCTBHﬁ);
L4 HCIIOJIb30BAHUA KOMIIJICKCA OHCHOYHBIX IIPOHCAYP (CTapTOBOﬁ, TeKymeﬁ,

TEMaTUYeCKOM, IPOMEKYTOYHOH) KaK OCHOBBI IS OLEHKH JUHAMUKH WHIHBHIYATbHBIX
00pa30BaTeNbHBIX TIOCTHKCHUH (MHAUBUIYAIBHOTO MIPOTPECCa) U I UTOTOBOM OIICHKH;

. UCIIONIb30BaHUsl KOHTEKCTHOM uH(opMmanmu (06 0coOEHHOCTIX O00ydaroIuxcs,
YCIIOBUSAX U TIpOIecce OOyUeHUsS M Jp.) JUTSl MHTEPIPETAIIMHA TIOTYYSCHHBIX PE3YJIbTATOB B IENISIX
yIIpaBJICHUS] KAYECTBOM 00pa30BaHUS,

o UCIIOJIB30BaHUSI  PAa3HOOOpPA3HbIX METOJIOB ©  (OpPM  OICHKH, B3aMMHO
JOTIOTHSIFOIIMX JIPYT Apyra (CTaHIapTU3UPOBAHHBIX YCTHBIX M MHCHBMEHHBIX Pa0dOT, TPOCKTOB,
NPaKTUYECKUX PaOOT, CAMOOIICHKH, HAOIIOICHUS U JIP.).



Bgenenne (1 yac)

KanennapHo-TemaTnyeckoe IJiaHHPOBaHUe
10 kaacc (72 yacoB —2 yaca B HeJleJII0)

Ne | Jlara Tema ypoka DJIeMEHTBI CO/IePKAHUSA TpeGoBanus K YpOBHIO OcHOBHBIE BUAbI JlomamHee
pasnaeJ NMOATOTOBKH 00Yy4aI0IIUXCsA AeSiTeJIbHOCTH YYeHUKA (Ha 3ajJaHue
a/ypok YPOBHe y4eOHBbIX AelCTBHI)

a
1/1 Uro uzydaer GpusukKa. UYt0 Takoe Hay4YHbI METOJ 3HATBH CMBICI IOHATHUII: DopMHUpOBATh YMEHUS Beenenne
dusnvecKue SBICHHS. no3Hanus? YTo u Kak u3yyaer (bu3HIecKoe SIBICHHUE, TUIIOTE3A, IIOCTAaHOBKH IIejIeH
HabnroneHust v OmbITHI. ¢dusnka. 3aKOH, TEOPHS, B3AUMOJICHCTBHE; | MEATEIbHOCTH, INIAHUPOBAThH
['panuLbl TPUMEHUMOCTH BKJIaJ] POCCUIMCKUX U 3apYOEKHBIX | COOCTBEHHYIO J€ATEIbHOCTD
(U3HYECKUX 3aKOHOB. YVUEHBIX B Pa3BUTUE PU3UKH. JUISL TOCTHUIKEHHMS TTOCTAaBIICHHBIX
CoBpemeHHas KapTUHA MUpa. YMeThb OTJINYATh TUIIOTE3EI OT 1eJIeH, pa3BUBATh CIIOCOOHOCTH
Hcnonb3oBanne GU3HUECKUX HAy4HBIX TEOPUH; YMETh SICHO ¥ TOYHO M3J1araTh CBOU
3HaHUUI MIPUBOJIUTH TPUMEPHI, MbIcu. [Tpon3zBoauTh
1 METOJIOB. MOKA3BIBAIONINE, YTO HAOIIOCHUS | U3MEPEHUS PUINICCKUX
Y SKCIIEPUMEHT SIBJISIOTCS BeIMYUH. BRICKa3bIBaTh
OCHOBOM JIJI51 BBIJIBHIKCHUS THUIIOTE3BI I OOBSICHCHUS
TUIIOTE3 U TEOPHUIA. HaO0JII01aeMbIX SIBICHUM.
IIpennarate MOJENN SABIECHUM.
YKka3bIBaTh IPaHUILIbI
MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB.
Pazen 1. Mexanuka (25 yaca)
Kunemaruka (9 yacoB)
1/2 Mexanudeckoe nBmxkeHuH. | OCHOBHas 3a7ja4a MEXaHUKH. 3HATDH pa3IUUHBIE BUJIEI [IpencraBnste Mexanndeckoe | 81, 3,
Cucrema oTcuera. Kunemaruka. Cucrema OTCU€TA. | MexaHHUECKOTO JBUKCHIS, JBUKEHUE TeJla YPAaBHEHUSIMU | 3aJlaHUE
MexaHn4eckoe JBHKEHUE, (pM3MYECKNMIi CMBICT IOHSTHS 3aBUCUMOCTH KOOPJAUHAT U ctp.14, 19
€roBUJIbl 1 OTHOCUTEIbLHOCTb. CKOPOCTH; 3aKOHBI PABHOMEPHOro | IIPOCKIIHIT CKOPOCTH OT
1/3 PasromepHoe nBikenue | [IpsiMoMHEHOE PABHOMEPHOE | mpsAMOIMHEHHOTO ABHIKEHHUS; BpeMeHH. [Ipeacrasnars §4, 3amanue
ten. CKOpOCTb. nBrkeHue. CKopocTh CKOPOCTH; CpEeJIHEH CKOPOCTH, MeXaHu4deckoe aBxkenue tena | Crp.23
YpaBHeHI/IC PaBHOMEPHOI'O| paBHOMEPHOT'O JABHUKCHMA. HyTB, MTHOBEHHOM CKOPOCTH, YPaBHEHUSA Fpa(l)I/IKaMI/I 3aBUCUMOCTH
JABMIKCHU. Pemenne NEPEMECIICHUE, KOOpJAUHATa IIpu 3aBUCUMOCTH CKOPOCTHU OT BPEMEHY KOOpAUHAT U HpOCKL{I/Iﬁ
3aaad. PAaBHOMCPHOM JABWKCHUU. npu HpHMOHHHCﬁHOM CKOpPOCTH OT BPpEMCHHU.
1/4 I'padpuxu I'paduku 3aBUCHMOCTH PaBHOIIEPEMEHHOM JIBUKECHUU Ormpenensars KOOPAMHATEI, Ctp.24-26
MPSMOJIMHENHOTO CKOPOCTH, IEPEMEIICHUS U IIPOMIEHHBIN ITyTh, CKOPOCThH 1




PaBHOMEPHOTO JBH)KCHUS.
Pemenue 3amau.

KOOpPAMHATHI OT BPEMEHU IIPU
paBHOMEPHOM JIBI>KeHUU. CBSI3b
MEXK]1y KHUHEMAaTUYECKUMU
BEJIMYMHAMHU.

YMeThb CTPOUTH U YNTATh TpaduKu
PAaBHOMEPHOTO TPSIMOJIMHEHHOTO
JBWDKEHUS, UCIIOJIB30BATh 3aKOH
CIIOJKEHHUSI CKOPOCTEH MpH peIIeHHY,

YCKOpEHHE Teja 1o
YpaBHEHUSIM 3aBUCUMOCTHU
KOOpAMHAT U IPOEKLUI
CKOPOCTH OT BPEMEHHU.

1/5 CxopocTh 1Ipu MrHoBeHHast CKOPOCTb. 3aj1a4, pelarhb 3a1a4d Ha [Ipunobpectu onbIT pabOTHI B §6, cTp.28
HCPAaBHOMECPHOM CpGI[HSISI CKOpPOCTh. BCKTOpHBIe OIpEAEIIEHUE CKOPOCTH TEJIA U €r0 TpYIIIC C BBIIIOJIHCHHUEM
JIBUXKEHUH. MTHOBEHHAs! | BEJIMYMHBI U UX MPOEKIIHH. KOOPJMHATEI B 000 MOMEHT Pa3TUYHBIX COIIHMAIbHBIX
ckopocTb. ClioxeHue CnoxxeHue CKOpoCcTeH. BPEMEHH I10 33JJaHHBIM HA4aIbHBIM poJieid.
CKOPOCTEH. YCIOBUSAM, IPUMEHATH IIOJy4YECHHBI]
1/6 [TpsimonuHeitHOE Y ckopeHue, eIMHULIBI 3HAHUS [IPU PELICHUH 33124 89, 10,
PaBHOYCKOPEHHOE n3mepenusi. CKopocTb npu cTp.4l.
JIBUKCHHE. MPSMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBI)KEHUU.
1/7 PaBHOMepHOe nBmxkeHue | LleHTpocTpemMuTenbHOe 815,
TOYKH 110 OKPY>KHOCTH. YCKOpEHHE
1/8 KunemaTtuka abconrotHo | BpamarensHoe u §16, cTp.61
TBEPJOTO Tela MOCTYIATELHOE ABIKEHHE.
Yrnosas ckopocts. Hacrora.
ITepuon BpaiieHusl.
1/9 Pemenwne 3anay no teme | Pernenue 3amau 3amaun 1o
«KunemaTtuka». TEeTpaay.
1/10 Konrponsnas pabora Nel | Pemenue 3agau [ToBTOpEHN
«Kunemarukay. € TeOpUu
JAunamuka (8 uacos)
1/11 OcHoBHOe yTBepkaeHUE | UTO M3yyaeT TMHAMUKA. 3HATH/IIOHUMATH CMBICIT N3mepsaTe maccy Tena. 818,19
mexanuku. Cuna. Macca. | BzaumoneiictBue ten. Mepa MOHATUI «MHEPLUHAIBHAS U N3mepsTs cuitbl
Enunuiia maccel. WHEPIUH Te. HEWHeplLraibHas cucTeMa B3aMMOJICHCTBHS TEI.
1/12 [TepBeiii 3akoH HptoToHa. | B3aumoneiictBue. Cuia. CBsi3b | OTCUETA», «B3aUMOJCHCTBHEY, Beruncnares 3nauenns cun no | 820, ctp.73
CWJIBI M YCKOPCHUSI. «UHEPTHOCTBY, KHHEPIIUS, W3BECTHBIM 3HAYCHHSIM MacC
1/13 Bropoii 3akon HpetoToHa. | 3aBUCUMOCTBH YCKOPEHHUSI OT «CHIIa», «yCKOPEHHEY, CMBICIT B3aMMOJECHCTBYIOIINX Tel U UX | §21,22,23

Tpernii 3akoH HproTOHA.

JercTByromen cuisl. Macca
tena. |l 3akon HeroToHa.
[IpuHIMI cynepno3unuu Cuil.
ITpumeps! npumenenus |l
3akoHa Herotona. |1l 3akon

3akoHOB HploTOHa,
«TPaBUTALIMOHHBIE CHIIBIY,
«BCEMHMPHOE TATOTEHUEY, «CHUJIA
TSKECTH, KYTIPYTOCTHY,
«aedopmanus», «KTpeHue;

YCKOpPEHHU. Beruucisatob
3HAQ4YEHHS] YCKOPEHUH Tel 10
H3BECTHBIM 3HAYEHUSAM
JENUCTBYIOINX CHJI U MAcC TeJl.
BoruucnaTe 3HaueHus




Hrrorona. CBoiicTBa Tell,
CBSI3aHHBIX TPETHUM 3aKOHOM.
[Tpumepsr nposiBiaenus Il13axkona
B IIPUPOJIC.

CMBICTI BEJTMYHH <OKECTKOCTB»,
«KO3(hUIUEHT TPEHH»; 3aKOH

I'yka.
YMers WUTIOCTPUPOBATH TOUYKHU

YCKOPEHUH TeJl 110 U3BECTHBIM

3HAQYCHUAM JACUCTBYIOIIMX CHII
U Macc Tell.

IIpuMeHATH 3aKOH BCEMUPHOI'O

1/14 [TpuHIMI OTHOCUTENBHOCTH|l [pUHIIUTT TPUYUHHOCTH B IIPWJIOKEHUS CUII, UX TATOTEHUS IpU pacueTax cui u | §26.
["asmnes. Mexanuke. [IpuHnun HaIlpaBJICHUE, HAXOQUTh YCKOPEHMI
OTHOCUTEJIbHOCTH. PaBHOJICHCTBYIOIIYIO HECKOJIIBKMX | B3aUMOJICHCTBYIOIIUX TEJI.
1/15 Cuna TspKecTH U cuia 3aKOH BCEMUPHOI'O TATOTEHHUS. CUJI, pelaTh 3a7a4d Ha N3mepsaTh cuiibl §28, c1p.95.
BCEMHPHOI'O TAT'OTCHUS. ['paBuTaniMoHHast NOCTOSIHHASA. BBIMHCJIICHUC CHUIL. B3aUMOJICHCTBHS TEIL.
YckopeHue cBOOOTHOTO Bprunciisite 3HaUeHU CUII U
MaJCHHUSL. YCKOpPEHUH.
1/16 Bec. HeBecomocTs. Bec. HeBecomocTs. §33, ctp.
106
1/17 Jedopmaruu 1 cuitsl DnekTpoMaruuTHas npupoaa 834,
ynpyroctu. 3akoH ['yka. | cun ynpyroctu. Cuna ctp.109
ynpyroctu. 3akoH ['yka.
1/18 Cuibl TpeHHS. DNeKTpOMarHuTHas pupoIa 836,
JlaboparopHas paboTa cui Tpenus. Cuia TpeHusl. crp.117.
Nel «M3mepenue Tpenue nokosi, TpeHUE
K03 puLMeHTa TpeHus nsxeHus. Koapduunent
CKOJIb)KEHUS» TPEHMUSI.
3akonwsl coxpanenus @ mexanuke (8 uacos)
1/19 Nmnynbe. 3akoH [Tepenaya nBMKEHHS OT OJJHOTO | 3HATH/MOHMUMATH CMbICT MOHsTHH | [IpuMeHsTh 3aKkoH coxpaHenus: | 838
COXpaHEHHUsI UMITYJIbCA. Tea Ipyromy npu «UMITYJIbC TEJAY, «UMITYJIbC HMITYJIbCA JJIs1 BBIUMCICHUS
B3auMojieiicTBuU. Mmynbe CHJIBI»; 3aKOHA COXPaHEHUS MU3MEHEHUIN CKOPOCTEH Tel Npu
TeJa, UMIYJIbC CUCTEMBbI UMITyJIbCa, «paboTay, ux
1/20 Pemrenwne 3a1a4d Ha 3akoH | Pemenue 3am1a4 Ha 3aKOH «MEXaHMYECKask SJHEPTHs», CMBICH | B3auMoJelcTBUAX. Beruucnats  §39, crp.129-
COXPAaHECHHsI HMITYJIbCA. COXPAHEHHUS UMITyJIbCa MIOHATUS SHEPTUH, BUABI SHEPTHH U| paboTy CHJI U U3MEHEHUE 140
1/21 Mexanungeckas padora Mexanndeckas padbora 3aKOHA COXPaHEHMs DHEPrHU KHHETUYECKOM dHeprun Tena.  (§40, crp.134
UMOIIHOCTb CHUJIBI. MorttHocTh. BeipakeHue YMeTh BbIUUCIATH U3MEHEHHE BbIauciaTe noTeHIHaIbHYIO
MOILHOCTH 4Y€pPe3 CUILy U UMITyJIbca Telia MpH yaape o SHEPTUIO TEN B
CKOPOCTb. MOBEPXHOCTh, BEIYUCIATH paboTy, | PaBUTALMOHHOM IIOJIE.
1/22 Kunernueckas sHeprus Kunernueckas sneprusi. NOTEHLMANIBbHYIO U KUHETUYECKYIO0 | HaxoauTs noTeHnuaisHyro §41, ctp.139
1/23 Pabota cunbl Tsxkectu 1 | PaGota cuitel Tsbkectr. Pabota SHEPTHIO TCIIA, OITUChIBATL 1 SHEPTHIO yIIpYyro 843

YIPYTOCTH.

CWJIBI YIIPYTOCTH.

OOBSCHATH MMpoHEeCChbl UBMCHCHUA

ne(OpMUPOBAHHOTO Tela 10




KoncepBarushusbie cuibl. CBs3b
pabOThI CHITBI M H3MEHEHHSI
KHHETHYECKON YHEPTUH.

KHUHETUYECKOU U ITOTEHIINAILHON
SHEPTUu Teja MPU COBEPIICHUN
paboThI, IPUMEHSTH TOJyYCHHBIC

U3BECTHOM JiehopMalvy U
*kecTkoctu Tena. [IpuMensTs
3aKOH COXPaHECHMS

1/24 [TotenuumanbHas sHeprus. | [lorennuanbHas sHeprusi. 3aKoH | 3HAHUS U YMEHMS IIPU  PEILIEHUH MEXaHUYECKOW SHEPTUHU IIPU 8 44, 45,
3aKOH COXpaHEHHUs COXpAaHEHUS SHEPTUHU B 3ajad4. pacuerax pe3yJabTaToB cTp.145, 148
SHEPIUU B MEXAHUKE. MEXAHHUKE. B3aUMOJICVCTBUI TEI
1/25 JlaGopaTtopHnas pabora Ne2.| [TpakTHueckoe u3ydeHue 3aKoHa rPaBUTAMOHHBIMU CUJIaMU U [loBTOpEeHHE
«M3yuenue 3akoHa COXPAHEHHUS MEXaHUUECKON CWJIAMHU yIIPYTOCTH. TeOpUU
COXpaHEHHUS SHEPrUn
MEXaHUYECKON YHEPTUM.
1/26 Konrtponsnas padora Ne2. | Korrposibnas padora [ToBTOpeHUE
«/Ilunamuka. 3aKOHBI TEOpUU
COXPaHEHHUS B MEXAHUKE
Pasnen 2. OcHOBBI MOJIeKYJIIPHO-KHHeTHYecKoi Teopuu (10 yacoB)
OcHO06bl MONEKYNAPHO-KUHemuuecKoi meopuu (8 uacos)
2127 (OCHOBHBIE TIOJIOKEHUS OcHoBHble nonoxenuss MKT. 3HaTH/MIOHUMATH CMBICII Paznuuars OCHOBHBIE §53, cTp.179
MKT. OnbITHBIE TOATBEPIKICHUS MOHSTHH «BEIIECTBOY, «aTOM, MPU3HAKU MOJEJIEN CTPOCHUS
MKT. Pa3zmep «MoJIeKyNay, «1udpdy3us», ra3oB, )KUIKOCTEH U TBEPABIX
moutekyin.IlocTosiHHAs «MEXMOJIEKYIISIPHBIE CUIIBI», ten.Pemats 3a1auu ¢
ABoraapo. Yuciao MoJeKyi. ocHOBHBIE nonoxeHust MKT, MPUMEHEHUEM OCHOBHOTO
2/28 BbpoynoBckoe nBmxkenue. |BbpoyHoBckoe CTPOCHUE M CBOMCTBA Tra30B, yYpaBHEHUS MOJICKYIISIPHO- 855, 56
Cuitbl B3aUMOJIEUCTBUS | ABMKeHUE.B3aumonelictBue KUAKOCTEN U TBEPBIX Tell, KMHETHYECKOU TEOpUHU
MOJIEKYII. Mouiekyn. CTpoeHue TBEpAbIX, CMBICT MOHATUHN «TeMIeparypa», | razoB.Onpenensars napamerpsl
KHUJKUX U Ta3000pa3HbIX Tell. «a0CoI0THAS TEMIIEPATypay, BEIllECTBA B ra3000pa3HOM
2129 OcnoBHoe ypaBHeHne MKT | CBsi3p naBiieHus co cpenHeit CBA3b MEXKTY a0CONIOTHOM COCTOSIHUM Ha OCHOBaHUU §57, ctp.192
KBaJPaTUIHON CKOPOCTHIO TEeMIIepaTypoH ra3a u cpeiHen ypaBHEHUS UJCANBHOTO rasa.
JIBUOKCHHSI MOJICKYJI. KMHETUYECKOU dHEepruei [IpencraBasaTs rpapukamu
2/30 TemnepaTtypa. DHeprus Tennonepenaua. Ternosoe ABUXCHHSA MOJIEKYJI, OCHOBHOE U30IPOLECCHI. 859,60,
TEIIOBOTO JIBUKEHUS paBHOBecue. 3Mepenne ypasuenue MKT, ocHoBHOE cTp.203

MOJIEKYII.

TemnepaTypbl. AGCOTIOTHAs
temneparypa. CooTHoIlIeHue
Mexay mkanou Lenbcus u
KenbBuHa.

ypaBHeHue UI'; 3aBucUMOCTh
MEXK]1y MaKpOCKOITUYECKUMU
napametpamu (p, V, T),
XapaKTEPU3YIOINMHU COCTOSIHUE




2/31 VYpaBHEeHUE COCTOSHUS AOcoiroTHas Temmeparypa, rasa, CMbICJI 3aKOHOB bois — §63, ctp.211,
UJIeaIbHOTO ra3a abCoTFOTHAS TEeMITepaTypHAs Mapuorra, ['eit-Jlroccaka u 213
mkana. COOTHOIIEHUE MEKY [Tapss.
mkanoi Lenscusa u KensBuna. YMeThb 00BACHATH (puzndeckue
CpenHsisi KHHETHUECKasi SHEPTUs | SIBJICHUS HA OCHOBE
JIBUKCHHSI MOJICKYJT. MPEJICTABICHUI O CTPOCHUU
BEIIECTBa, peliaTh 3a7aun Ha
ONpeJIeJICHUE Y1 CIIa MOJICKYII,
KOJIMUECTBA BEILIECTBA, MacChl
BEILIECTBA U MACChI OJTHOU
MOJIEKYJIbI, OOBSICHIATH CBONCTBA
ra30B, KUJAKOCTEH, TBEP/IBIX TEIl
HAa OCHOBE MX MOJIEKYJIIPHOTO
2132 ["a30BbIe 3aKOHBI TemnoBoe ABUKEHHE MOJIEKYIL. CTPOSHIA, TIPUMELATS § 65, cTp.
MOJTy4YEHHBIC 3HAHUS TSI
penieHuns 3a7a4, yKa3bIBaTh 220,223
2/33 JlaGopaTtopHnas pabota 9KcnepHMf:HTaanaﬂ mpoBepka | PUYHHHO-CITE/ICTBEHHBIE CBA3H [ToBTOpEHME
Ne3 3akoHa ['eii-Jltoccaka MEXITY (DH3HUeCKHME TEOpUu
«SKCHepHMeHTaﬂbHafI BEJIMYMHAMU, BBIYUCIISTD
npoBepka sakoHa I'eii- CPEIHIOI KHHETHYECKYIO
Jroccakay SHEPTHUI0 MOJIEKYII TPH U3BECTHOU
2/34 Kontponsnas padora Ne3 | KorrposibHas padora Temmeparype. [ToBTOpeHUE
«OcHoBbl MKT» [reopuu
B3aumnvie npeepawenun sncuoxkocmei u 2azoe (2 uaca)

2/35 Hacpiennslii nap. HacpiienHblil 1 HEHACHIIIEHHBIN | 3HATH/MOHUMATDH CMBICI OHATHH «KUIeHUueY», | U3mepsTh 868, 69
JlaBnenue HacwiieHHOro | nap. Kunenue. 3aBUCUMOCTh «UCIapeHue», «napooOpa3zoBaHUe», BJIQ)KHOCTh Crp.227
napa. TEeMIIEPaTyphl KUTIEHUS OT «HACBIIIEHHBIN Map»,«0THOCUTEIbHAS BO3/yXa.

JTABJICHHUS. BIIQYKHOCTBY, «IapIHAIBHOE JaBICHUEY,
2/36 BrnaxnocTs BO3ayXa [TapumansHOE NaBICHUE. YCTPOMCTBO U MPUHIIUI ICUCTBUS TUTPOMETPA §70, cTp.
AOCOIIOTHAS 1 OTHOCHUTEIbHAS | U IICUXPOMETpa 234.

BJIAXKHOCTh BO3/TyXa.
3aBUCUMOCTD BIQJKHOCTH OT
TEMIIEPATYPHI, CIIOCOOBI
OTIpe/IeTICHUS BIIAKHOCTH.

YMeTh onuChIBaTh U OOBSICHITH MPOLIECCHI
UCIIapEeHUsl, KUIICHUS U KOHACHCALUH,
O0O0BSACHATH 3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUS OT J1aBJICHUS,U3MEPSITh
OTHOCHUTEJIBHYIO BIAKHOCTB BO3/lyXa




Pazoen 3. Ocnosvt mepmoounamuxu (8 uacoe)

3/37 Buytpennsis sueprus. Buyrtpennsis sueprusi. CriocoObt 3HATH/MIOHUMATH CMBICIT PaccuuteiBaTh kKOMYyecTBO  [§73, cTp.245
M3MEpEHUs] BHYTPCHHEH SHEPTHUH. MOHATHIA «BHYTPCHHSIS TEIUIOTHI, HEOOXOTUMOM ISt
BHyTpeHHss sHEprus uaeaabHOro SHEPTUNN, KKOJIUYECTBO OCYIIECTBIICHUS 3aJJaHHOTO
rasa. TEIJIOTBI», «yJleNbHAs rpoliecca ¢ TerJionepeaavei,
3/38 Pabora B TepmoanHamuke. | Beraucienue paboTel mpu TEIJIOEMKOCThY, (hopMyIry JUTSL OCYIIICCTBIICHUS §74, cTp.248.
u3ornporeccax. ['eomerpuyeckoe JUTSL BRIYMCIICHUS] BHYTPEHHEH | Mpoiiecca mpeBparicHust
TOJIKOBaHHE PaOOTBHI. SHEpPruy, rpapuuecKkuit BElIeCTBa U3 OJTHOTO
3/39 KonnuecTBo TEIIOTEHL. KomuuectBo TemnoTel. Y aeapHast Croco0 BBIYHCIICHUS pa0OThI | arperaTHOrO COCTOSHUS B 876
YpaBHEHHE TEIIOBOTO TEIUIOTa NapooOpa3oBaHus. Y IesibHas | Ia3a,CMbICII IICPBOT'O 3aKOHA apyroe. PaccunThiBath
Oananca. TeruioTa riaBneHus. TermnoéMKOoCTb. TEPMOJANHAMHUKH, U3MEHEHHS BHYTPEHHEH
3/40 Pemenue 3a1ay Ha Pemenwue 3a1a4 Ha ypaBHEHHE (GopMyIHpPOBKY IIEPBOTO SHEPIUH Tel, paboTy U 877,
YpaBHEHHUE TEIIOBOT0O TEIJIOBOTO OaslaHca 3aKOHa TCPMOJMHAMUKHA IJI | IIEPEAAHHOC KOJIMICCTBO cTp.256
Gastanca M30IPOIECCOB,CMBICIT TEIUIOTHl HA OCHOBAaHUU
3/41 [TepBrrIit 3aKoH [TepBrIit 3aKOH TEPMOTMHAMHUKH. BTOPOI'0 3aKOHA MepBOro 3aKoHa 878, 81,
TepMoauHaMHKU. Bropoii | [ToHsATHE HEOOPATUMOTO IIpoLECcCa. TEPMOJMHAMHUKH,YCTPOUCTBO | TepMOAMHAMUKH. OOBSICHATE | c1p.259.
3aKOH TEPMOJIMTHAMUKHI Bropoii 3ak0H TepMOJITMHAMUKH. Y IPUHIAT JEHCTBUS IPUHIIAIIBL ICHCTBUS
3/42 [Ipunnuun neicTBus u [IpuHuuMn nefcTBUS TETIOBBIX TCILIOBOI'O ABHIaTECIIA, TEIUIOBBIX MAIIHH.Y METh §82, ctp.
KIIJI TemioBeIX nBurareseii. Poip XoJIoguiIbHUKA. (Gopmyiy st BeIUKCIIEHUS BCCTH IHAJIOT, BBICTYIIUBATL | 273
JIBUTATEJIEH. KIIJI TenmoBOro aBUTaTes. KIIA. MHCHHEC OIIIIOHCHTA,
MaxkcumaibHoe 3Hauenne KITJ] Ymerbpemiate 3a1a4u ¢ y4acTBOBATh B JIUCKYCCHSX,
TEIIOBBIX JBUrATENIEi. BBIYHCIICHHEM KOJTMYECTBa OTKPBITO BBIpaXaTh U
3/43 Pemenue 3amayd mo teme Pemenue 3amau nmo temMe «OCHOBEI TEIIOTHI, pabOTHI U OTCTarMBaTh CBOIO TOYKY 3agaun B
«OCHOBBI TEPMOJUHAMUKN» M3MEHEHHS BHYTPEHHEH 3peHuA. TeTpau
TEPMOINHAMHKI SHEPTUU Ta3a, BEIYUCISITH
3/144 KontponbHast pabota Ne 4 na| KontposbHas padora Ne 4 Ha Temy KIIJT rennioBpix npuratene. [ToBTOpEeHN
reMmy «OCHOBBI «OCHOBBI TEPMOJTUHAMHUKI» € TeOpHH
TEPMOTTHAMHKH)
Paznen 4. OcHOBBI 2JIEKTPOAUHAMHUKH (26 YacoB)
Inekmpocmamuxa (10 uacog)
4/45 3apsa. 3aKoH cOXpaHeHusl | DJIEKTPUYECKHI 3apsiy, JBa 3HaKa 3HATH/IOHMMATH CMBICT GU3NYECKUX | BHIUHUCIATH CHITBI §84, ctp.281
Bapsiia. 3aps/I0B. DJIEMEHTAPHBIHN 3apsijl. BEJTUYHH: «JICKTPUYCCKHHA 3aps», B3aMMOJICHCTBHS
DneKTpu3aIus Tel. «QJIEMEHTAPHBIN INEKTPUIECKUN TOYCYHBIX
4/46 3axoH KynoHna. 3aMKHyTas cucTema. 3aKOH 3apsi»; CMBICI 3aKOHA COXPAHEHUS AIEKTPUUYECKUX §85, cTp.285




COXpPaHCHUA SJICKTPHUICCKOI'0 3apsaa.

3apsaa, (bHSH“IGCKHfI CMBICJI 3aKOHAa

3apsA10B. Berancnars

Omnsitel Kynona. Bzaumopeiicrsue Kynona u rpanunel ero HaIPSKEHHOCTD
AIEKTPUICCKUX 3apsA0B. 3aKOH MIPUMEHUMOCTH, CMBICIT TTIOHSATHI AIEKTPUIECKOTO
Kynona — ocHOBHOI 3aKOH «MaTepusi», «BEIIECTBOY, «IIOJIEM, T10JIs1 TOYEYHOTO
AJIEKTPOCTATUKHU. EnnHMIIa HaIpsHKEHHOCTH CHIIOBBIX JIMHUM AIEKTPUIECKOTO
AIEKTPUYECKOTO 3apsijia. 3IEKTPUUYECKOTO TOJIA, 3apsana. Beraucnarsb
4147 DIIEKTPUUYECKOE TTOJIE. DnekTpuyeckoe nojie. OCHOBHBIE SHEPreTUYECKON XapaKTepUCTUKU MMOTCHILIN A 888-89,
HamnpsokeHHOCTD CBOMCTBA 3JIEKTPUUYECKOTO MOJIS. ANEKTPOCTATUYECKOTO MOJISI, CMBICIT AIEKTPUYECKOTO cTp.294, 297
HarmnpsokeHHOCTB AJIEKTPHYECKOTo BEJIMYUHBI «QJICKTPUYECKAsi EMKOCTbY, | IMOJISl OJTHOTO U
11oJ1s1. CHIIOBBIC JIMHUM TTOJISI (U3HUYECKUX BEIIMYNH «TIOTESHITUAI, HECKOJIbKHX
4/48 [Tosie Toueunoro 3apsaa, Onuopoanoe noJie. [lone Toueunoro «paboTa MEKTPUIECKOro OIS TOYCYHBIX §90, ctp. 302
cdepsl. [Tpuaimn 3apsna, cepst Hpunimn YMeTb 00BSACHATH ITpoLECC JIEKTPUYECKUX
CYIECPIIO3UIIHH. CYIEPIIO3UIMH TTOJIEH. ANEKTPU3ALNU TEJN, BEIUUCIATH CUITY 3aps10B. Berauciste
4/49 [ToTeHmanpHas YHEPTUS Pabota npu nmepemMenieHnu 3apsa B KYJIOHOBCKOT'O B3aUMOJEUCTBUS, SHEPIUIO §93, ctp. 310
3apspKeHHOro Tena B D11 OJHOPOJHOM DJICKTPOCTATHUYCCKOM IIPUMCHATD IIPHU PCIICHHMH 3a/1a4 3aKOH | 3JICKTPUYCCKOTO
1oJje. HOTGHHI/IaJII)HaH SHEPIUs I0JIA COXPAHCHUS SJICKTPHUICCKOIr'0 3apsdaa, I1OJIA 3apsAKCHHOT'O
4/50 [Torennman. PasHocTh [Morenunan nois. [Torenuuan. Pasnocts | 3aKOH KyiioHa, onpenensiTh BEIMYUHY | KOHIEHCATOPA. §94, cTp.313
IOTEHIUAJIOB. MOTEHIIUAJIOB. W HallpaBJICHUEC HAIIPAKCHHOCTHU
AJICKTPUICCKOTO TOJISI TOYCUHOTO
4/51 CBs3p MeXxy CBs13bp MEXly HANIPSKEHHOCTBIO U 3apsia, PHMEHSTh TPHHTIHI §95, c1p.320
HaIpPsKEHHOCTHIO U Pa3HOCTHIO MOTEHIIHAJIOB. CyTIEPIIOBHIIAM HITEKTPUHECKHX TOel /1S
Pa3HOCTHIO MOTEHUUANIOB. | DKBUIIOTEHIIMATIbHAS TOBEPXHOCTb. PACUETA HATISIKCHHOCTH, BHIUHCIIATS
OKBUIOTEHIMATbHbIE paboTy Mo U MOTEHIIUA OIS
TOBCPXHOCTH TOYEUHOTO 3apsi/ia, BEIYUCIATh EMKOCTh
4/52 Pemenne 3amau nmo reme Brruucnenune xapakTepucTuk TIOCKOTO KOHIEHCATOPA, §96, 3amaun B
«[loTeHIManbHas SHEPTHUS. | STEKTPUUECKOTO MO NPHMEHSITh MOy EHHbIE SHAHHS 1 TeTpaau
Pa3HOCTh NOTEHIIMAIIOBY» YMEHHS TIpH pelIeHAN
4/53 DNEKTPOEMKOCTb. OnexTpuyeckas eMKOCTh IIPOBOJIHUKA. KCHePUMEHTABHBIX, [PadHUEcKuX, §97, ctp.329
Konnencarop. Konpaencarop. Bunibl KOHIEHCATOPOB. KaYeCTBEHHBIX U PACUETHBIX 3/
EMKOCTh MJI0CKOTO KOHJEHCaTOopa.
4/54 DOHeprus 3apsHKEHHOTO DHeprusi 3apspKeHHOTO0 KOHEHCATOPa. §98, ctp.330
KOHJIEHCATOpa [IpuMeHeHne KOHJIEHCATOPOB.
3akonvl HOCMOAHHO020 MOKa (8 uacos)
4/55 OnexTpuueckuid Tok. Cuiia | DIeKTpUYEeCKUH TOK. Y CIIOBHS 3HATBH/TIOHMMATB CMBICIT IOHATUN BrimonHATh 8100,
TOKa CYIIIECTBOBAHUS JIEKTPUIECKOTO (QIIEKTPUYECKUHN TOK», «HUCTOYHHUK pacyeTsl Cuil ctp.334
toka. Cuita Toka. JleiicTBue Toka. TOKa», YCJIOBHSI CYILIECTBO-BAHMS TOKOB U




4/56 3akon Oma 1 yyacTka Conporusnenue. 3akon Oma aJist 3JIEKTPUYECKOI0 TOKA; CMbBICIT BEJTMYUH HanpsHKEHUN Ha §101, ctp.
nenu. ConpoTuBieHUE ydacTka nenu. Enquanma «CHuja TOKay, «HAPSHKEHUE. CMBICIT y4acTKax 337
COIPOTHUBIICHUS, YACIBHOE 3akoHa OMa JJis yyacTKa [EenH, YMEThb ANEKTPUUYECKUX
COIIPOTUBIICHHUE. OIIPEACIIATH COIIPOTUBIIEHUE uenen. M3mepAars
MIPOBOJHUKOB, POPMYITY 3aBUCUMOCTH MOIIHOCTb
COIPOTHUBIICHUS IPOBOJIHUKA OT €TO AIEKTPUUYECKOTO
TreOMETPUUYECKUX Pa3MEpPOB U poJa ToKa. M3MepsTh
4/57 DIEKTPUUYECKUE LICTIH. [TocnenoBarenbHOE U MapaJLIEIBbHOE BEIIECTBA, U3 KOTOPOTO OH U3rOTOBJIEH, OJCu §102, cTp.
[TocnenoBarenbHOE U COEIMHEHHE MPOBOTHUKOB. 3aKOHOMEPHOCTH B LIETISAX C BHYTpEHHEe 340
MapajuieIbHOE COeTMHEHUE | 3aKOHOMEPHOCTH B LETISAX C MOCJIeI0BATEIBHBIM U MapaljIeIbHBIM COIPOTUBIICHUE
[TPOBOJHHUKOB. MOCJICOBATEIbHBIM U HapaICIbHBIM | COEAUHEHUEM IIPOBOJHUKOB, CMBICII HMCTOYHHMKA TOKA.
COCJIMHEHUEM MPOBOTHUKOB. MOHATHIA «MOITHOCTH TOKa», «paboTa
4/58 Pemenue 3aga4 Ha 3aKOH BrlunciieHue CUibl TOKa, HapsDKeHUs | TOKa», GopMyaupoBKy 3akoHa OMa Juis 8103,
OMa u coeTMHeHNE Y CONIPOTHUBIICHUS B TETISX TIOJTHOM 1IETIH, TIIIAaHUPOBATH cTp.342
[TPOBOIHHUKOB. 9KCIIEPUMEHT U BBIMOIHITh U3MEPEHUS U
4/59 Pabora 1 MOIIHOCTE PaGora Toka. 3akon [[xoyns — Jlenna. | BBIYUCICHHUS. 8104,
IMOCTOSIHHOTO TOKA. MomHocTh TOKa. Ymers COGI/IpaTL SJICKTPUYICCKHUEC LCIIU C CTp.345
4/60 S]1C. Hcroununk Toka. CTOPOHHHE CHIIBI. MOCJICI0BATEILHBIM 1 TIApAJIJICIbHBIM 8105, 106,
3axon Oma 1S TTOJTHOM [Ipupona croponnux cui. IJC. COCAMHCHUCM ITPOBOJHUKOB, MPUMECHATH cTp.350
11(S0078 3akon OMa J1st TOJTHOM I1eTH. TIpy peIICHNH 3a/1a9 3aKOHBI
4/61 UlaGoparopHast pabota Ned. | [Ipaktuueckoe nzmepenue JC u IOCJIEAOBATEIBPHOTO U I1apaJUIEIBHOTO yrp.19
«N3mepenne D/1C n BHYTPEHHETO CONPOTHUBIICHUS COCAMHCHNUA TIDOBOTHUKOB, pEIIaTh (5,9,10).
BHYTPEHHETO HMCTOYHMKA TOKA 3a/la4y¥ ¢ MpUMEeHeHneM 3akoHa Oma st
CONPOTUBIICHUS HCTOYHUKA y4JacTKa LT U TIOJIHOM LeTH; yMeTh
TTOKaY. OTIpeeTATh PA0OTY U MOIIHOCTh
4/62 KonrponbHas pabota Ne 5. | KonTposnbHas pabora Ha TeMy SJICKTPHICCKOr0 TOKA ITPH I1aPAIICIEHOM
«3aKOHBI TIOCTOSTHHOTO «3aKOHBI IOCTOSTHHOTO TOKa». 1 IOCIIENOBATCILHOM COCTMHCHNH
TOKa. IPOBOAHUKOB, U3MepATh DJC n
BHYTpPEHHEE COMPOTUBICHUE UCTOYHUKA
TOKa, 3HaTh POPMYIHPOBKY 3akoHa Oma
JJIA IIOJIHOH IIEIIH.
Inekmpuueckuil mok ¢ paziuunuix cpeoax (6 uacos)
4/63 DIeKTpudecKast [TpoBOTHHUKH AIEKTPUIECKOTO TOKA. 3HaTh 3HaUEHUE CBEPXTPOBOAHUKOB| Vcmonp30BaTh 8108
MPOBOAMMOCTS pa3nuyHbIX | [Ipuposa 271eKTpuuecKoro Toka B METaJljlaX. | B COBPEMEHHBIX TeXHOJIOTHSIX, 3HAHUS 00




BemecTB. [IpoBoarMOCTh
METaJJIOB.

4/64 3aBUCHMOCTh 3aBUCHMOCTB CONPOTHUBIICHUS METAJIOB OT
COIIPOTHBIICHUS IPOBOIHUKA| TeMIepaTypbl. CBEPXIIPOBOAMMOCTD.
OT TeMIEpaTyphl.

4/65 Tok B OIynpoBOJHUKAX. [TonynpoBOIHUKH, UX CTPOEHUE.

DNeKTpOHHAs U ABIPOYHAS] IPOBOIUMOCTb.

4/66 DIIEKTPUUYECKHUI TOK B TepModIeKTpOHHAS IMUCCHSI.
BaKyyMme. DJIEKTPOHHO- OAHOCTOPOHHSIS MPOBOAUMOCTD. J(noz.
iTydeBasi TpyOKa.

4/67 (DNEKTPOHHO-TTyYeBast DNIEKTPOHHO-TTy4YeBasi TpyOKa.
TpyOKa.

4/68 DIEKTPUIECKUN TOK B PacTBOpBI 1 pacIiaBel 3JIEKTPOIUTOB.
PKHIKOCTSIX. DnekTpous.

4/69 3aKoH JIeKTPOoIIn3a. 3axon Dapanesi.

4/70 DIEKTPUYECKUI TOK B razax.| DIeKTpHUECKU pa3psi B raze. Monuzanus

HecamocTOsITENbHBIN U
CaMOCTOSITEIILHBIN Pa3psbl.

ra3a. [IpoBoquMocTs ra3os.
HecamocrosTensHblil pazpsaa. Buabt
CaMOCTOSITEIILHOTO AJIEKTPUUYECKOTO
paspsza.

YMeTb 00BACHATH IPUPOTY
JIEKTPUYECKOTr0 TOKA B METalIax,
3HaTh/ MIOHUMATh OCHOBBI
3JIEKTPOHHOU TEOPUH, YMETh
OOBSICHATh IPUYHHY YBEJITUYEHUS
COIPOTUBIIEHUS METAJJIOB C POCTOM
TeMIIepaTypbl, ONUCHIBAThH U
OOBSICHATH YCIIOBUS U MIPOLECC
HPOTEKAHUS HIIEKTPUYECKOTO
paspsia B OIYIPOBOIHUKAX,
BaKyyMe, ®KHUJKOCTH, I'a3ax, 3aKOHBI
dapazes, IPoLECC AMEKTPOIU3A U
€ro TeXHUYECKOe IPUMEHEHHUE.

ANEKTPUIECKOM
TOKE B
Pa3IMYHBIX
cpenax B
IIOBCEIHEBHON
SKU3HHU IS
obecrieueHus
0e30IMacHOCTH

pU OOpaIICHUH C

npubopamu u
TEXHUYECKUMU
YCTPONCTBAMH,
JUTSI COXpaHEHUS
3I0POBBS U
cOOIroIeHUSA
HOPM
9KOJIOTHYECKOTO
ITOBEJICHUS B
OKpY’Karoleu
cperne.

8109,
cTp.361

8110,

8112

8112

§113, ctp. 379

§113

8114

Pe3seps 2 yaca
HUTOTIO : 72 yaca



KanennapHo-TemaTnyeckoe IJiaHHPOBaHUe
11 kaacc (68 yacoB —2 yaca B HeJ1eJ110)

Jara Ili1anupyeMble pe3yjabTaThbl 00yUeHUs -
Ne Tema ypoka Onucanue npeagMeTHbBIX Kourtpousb q;; =
ypoka | ILnan | dakr P 3Half“§l yyi P 2 =
=
OCHOBBI 2JIEKTPOJIUHAMMKMU (16 uacos)
1/1 B3auMopeiicTBIE TOKOB. 3HAIOT OCHOBHBIE MOJIOKEHUS | PerynsatuBHble:  mpoOyroT 81,2
TEOpUU Makcgeiia. | CaMOCTOSITENTEHO
QOopMYyIUPYIOT U TPUMEHSIOT | GOPMYIHPOBATH
npu pelIeHnn 3a/aq | onpeaecHus MTOHSTHIA;
3aKOHOMEPHOCTH BBIOMPAIOT OCHOBAaHUA H
B3aMMO/ICHCTBHS KPUTEPUU Il CPaBHCHHS
napayuieNbHbIX TOKOB. | OOBEKTOB; y4daTcs
DOopMYyTUPYIOT W TPHUMEHSIOT | KIaccu()HUIIMPOBATH
MpU PEIICHUU 3a7a4 MPaBHIO | OOBEKTHI
OypaBUHKa. [To3HaBaTeNbHBIC:  CTaBAT
yueOHYI0 3a7ayy Ha OCHOBE
COOTHECEHHSI TOTO, UTO YKE
M3BECTHO M TOTO, YTO eIle
HE YCBOEHO
KoMMyHHKaTHBHBIE:
MO3UTUBHO  OTHOCATCS K
nporeccy OOIIEHUsS; YMEIOT
3aJaBaTh BOIIPOCHI,
dbopMynupoBaTh CBOM
MBICITH, JIOKa3bIBaTh CBOIO
TOUYKY 3pEHUS
2/2 Bektop MarauTHOM [IpumensitoT npaswio | [lo3HaBaTtenbHbIe: Ouznyeckuit 83
uaaykuuu. Cuna Amrepa. | OypaBuMKa U MPaBUIIO 00XBaTa | BRIACISIOT XapaKTEPUCTUKU | TUKTAHT,
DJIEKTPOU3MEPUTETBHBIE COJICHOMIA. [IpuMeHsIOT | 00BEKTOB, 3a/1aHHbIe | (PPOHTATBHBIN
prOOpHI. MIPABHUJIO JIEBOW PYKH ISl CHITBI | CIIOBAMU orpoc
AMnepa mpu pemeHud 3anad | PerynsTuBHbIE:
pa3HbIX TUTIOB. OTIPECISIOT




I10CJIEI0BATEILHOCTD
IIPOMEKYTOUHBIX LENeH C

y4eToM KOHEYHOT'O
pe3yJibrara
KoMMyHHKaTHBHBIE:

OCO3HAIOT CBOH JCHCTBUI,
y4aTcs CTPOUThH TOHSTHBIE
IRIE: OKpY>KaroIMX
BBICKQ3bIBAHMS

3/3

Pemenne 3amau.
Bxopgsamuit TECTOBBIN
KOHTPOJIb 3HAHUM.

[IpumensAroT npaBuna JIeBOU
pyku u OypaBuMKa, 3aKOH
AmMIiepa Ipu peleHnu 3aaad.

Ilo3naBaTenbHbIE:
BBIJICNIAIOT ~ OOBEKTHl U
IPOLIECCHl C TOYKHU 3PEHUS
LEJIOr0 U YacTel
PerymaruBuele:  cau4aroT
crnoco0 M pe3yabTaT CBOUX
JEUCTBUM € 3aJaHHBIM
3TaJIOHOM
KoMmMmyHHKaTUBHBIE!
UCMOJB3YIOT BepOalbHbIE U
HeBepOaIbHbIE cpencTsa
OOIIEHHUs;  OCYILECTBIISIOT
KOHTpPOJIb U B3aMMOIIOMOIIIb
IIPY BBIIIOJIHEHUM 331aHUN

TecToBbIi
KOHTPOJIb

83

4/4

Jladboparopnasi  paora
Nel «Habnwoenue
oelicmeuss  MAazHUMHO20
noONA HA MOKY.

OnuceiBaroT NENUCTBUSA
MarHMTHOIO 0JIsA Ha
IIPOBOJHUK C TOKOM Ha OCHOBE
3HaHUN [paBUIl JIEBOM PYKHU
JUIs cuiibl AMIiepa W MpaBuia
OypaBuHKa.

Ilo3HaBaTenbHbIC:  ydaTCs
IPUMEHATh  IOJIyYE€HHBIE
paHee TEOPETUYECKHE
3HaHUS ~ HAa  IPaKTHKe,
JIeNaTh TEOPETHUYECKHE
BBIBOJBI M3 TNPAKTHUECKUX
pe3ynbTaToB J1ab0paToOpHOt
paboThI
KoMMyHHKaTHUBHBIE: YMEIOT
IIOJIHO U TOYHO BBIpaXkaTb
CBOHU MBICITN B
COOTBETCTBUU C 3a7a4yaMU U
YCIIOBUSIMU

OtyeT o WTOTaM
BBITTOJTHEHUS
nabopaTopHOi
paboThI




KOMMYHHUKATHBHOTO
nporecca

5/5

Cuna Jlopenua.

[IpumeHsAOT TpaBWIO JIEBOM
pyku s cwisl  JlopeHna.
XapakTepus3ylT KayeCTBEHHO
JIBHKCHUE 3apsKEHHOU
YacTUIbl B OJHOPOJHOM
MarHuTHOM TIOJIE.

ITo3HaBarenbHBIE:
BBIAEISIIOT  OOBEKTHI |
MPOLIECChI ¢ TOYKH 3PCHHS
LICJI0T0 U Belleit
PerynsTuBHBIC:  BBIICIISIOT
U OCO3HAIOT TO, YTO YK€
YCBOGHO, COOTHOCSI C TeEM,
9TO TPEJICTOUT IIO3HATh,
YMEIOT OOOCHOBBIBATh |
JIOKa3bIBaTh CBOIO  TOYKY
3peHus, IUIAHUPOBATh
obmme crmocoObl  paboTHI
HaJ [IOCTaBJIEHHOM
po0IeMoil, 3a1aueit

NuauBunyanbHbIN
KOHTPOJIb

84,5

Tema ypoka

Ilianupyemblie pe3yabTaTbl 00y4eHUs

Konrtpoisb

Ev:"#




ypoka

ITnan

dakr

Onucanue npeaMeTHBIX
3HAHUH

YV

6/6

I'unoresa
Maruurtasie
BEIIECTBA.

Awmrepa.
CBOKCTBA

3HaT CyTh TUIOTE3bI
Awmrnepa. Kmaccudunupyror
BElIeCTBA [0 MAarHUTHBIM
CBOMCTBaM. 3HaT
buznueckuit CMBICTT
TeMIiepatypsl Kropu.

[lo3HaBarenbHbIE:
BBIPAXKAIOT CMBICII
CUTyallud  Pa3IU4YHBIMU
CpeacTBaMu
PerynaruBHble: BbIIENAIOT
U OCO3HAIOT TO, YTO YK€
YCBOEHO, COOTHOCS C TEM,
YTO MPEACTOUT O3HATh
KommyHuKaTHBHBIE!
yMEIOT OOOCHOBBIBATH U
JIOKa3bIBaTh CBOIO TOYKY
3peHus, IUTAHUPOBATh
obmue cnocoObl paboThI
HaJl IIOCTaBJIEHHON
npoOJeMoii, 3agaue

@poHTaTIBHBINA OITPOC

86

717

Pemenue 3agau.

[IpumensAroT  mpaBwia U
3aKOHBl  DJIEKTPOJMHAMUKU
IIpY pELIEHUM 3a4ad pPa3HbIX
TUIIOB U BUJIOB.

Ilo3HaBareapHEBIC:
aHAIIM3UPYIOT
HabJt01aeMble (baxThI,
0000IIalOT W JIENIafoT
BBIBOJFBI, HpI/IHI/IMaIOT 158
COXPAaHSIOT
MTO3HABATEIHHYIO 1ETIb,
YETKO BBIIOIHSIOT
TpeOOBaHMS
Mo3HaBaTEeIbHOM 3aauM
KoMMyHHUKaTHUBHBIE:
pa3BI/IBaIOT HaBBIKHN
KOHCTPYKTUBHOTO
o0IIeHMS,
B3aMMOIIOHHUMAaHUS,
B3aMOIIOMOIIN

8/8

DJIeKTpOMarHuTHas

WHIAYKIOUS.

MarautHei

3HAIOT XapaKTepUCTHKY H
UCTOPUIO OTKPBITHUS SIBJICHUS

Tlo3HaBartenpHbIE:
BBIOMPAIOT 3HAKOBO-

NuauBunyanbHbIe
TECTOBBIC 3aJaHUS

87




MOTOK. AJIEKTPOMArHUTHON CHUMBOJIMYECKHE CpEICTBa
WHTyKIIWH. Brianeror | a1si OCTPOEHHST MOJIEIH,
XapaKTePUCTHKON BBIJICISIIOT ~ 0000IICHHBIN
MarHUTHOTO  IOTOKA  KakK | CMBICI HaOJIF0JTaeMBIX
(U3NYECKOI BETMYNHBI. SIBJICHWI, TIPUHUMAIOT |
COXPaHSIOT
NIO3HABATEIIHYIO  LIEJb,
YETKO BBITIOJTHSIIOT
TpeOOBaHMS
[I03HABATEIbHOU 3aa4n
KommyHUKaTHBHBIE:
CTPOSIT ~ MOHATHBIC  JUIs
napTHepa BBICKA3bIBAHHMS,
TIAHUPYIOT obmue
CrocoObI paboThI
9/9 [TpaBuio Jlenna. | 3HaroT ¢dbopmymupoBky | [To3HaBarenbHbIE: Pemenne 18
Pemrenue 3anau. npaBuia Jlenna. [IpuMeHsIOT | onpenenstoT T hepeHITMPOBAHHBIX
NpaBWIO  OpPU  PCIICHUU | CyObEKTUBHBIC 3a7a4
3ajad. XapaKTEPUCTHKH SIBIICHUH,
MPUCYIIHUE OT/ICIbHBIM

BHUJIaM SIBJICHHM, HaXOMIST
oOuiye 4YepTel SBICHU,
OTHOCSILIUXCSA K OOHOMY H
TOMY K€ TUITY
PerynsTuBHbIe: CIUYAIOT
Croco0 W pPe3yJIbTaT CBOUX
JEHUCTBUH C  3aJaHHBIM
TIPaBUIIOM aHajn3a
CUTYyaIluu, OOHAPYKUBAIOT
OTKJIOHCHHS W OTJIUYHS OT
YCTaHOBJICHHBIX  MPaBUII,
BHOCST KOPPEKTHBBHI B
CII0CO0 CBOUX JCHCTBUM,
JIeTa0T 00001IIeHHBIC
BBIBO/IBI
KoMmMmyHHKaTHBHBIE!




BJIAJICIOT BEpOATBHBIMU U
HeBepOaTbHBIMH
CpeACcTBaMU OOIICHHSI

10/10 JlabopaTopnass pa6ora | Bnaneror teoperndeckuM | Ilo3naBatenbHble: ydarcs | OTYeT 11O UTOram
Ne2 «H3yuenue sgnenusn | MaTepuaioM O  croco0ax | MPUMEHATh  IMOJyYCHHbIEC | BHIIIOJTHEHUS
INEKMPOMACHUMHOTL HaO0AeHUS ABJICHUS | PaHee TeopeTuyeckue | 1abopaTopHOi paboThI
UHOYKUUUY. AJIEKTPOMAarHUTHOM 3HaHUA Ha  IPAKTHKE,

MHIYKIIWH, OIMCaHUs | JeNaTh TEOPETUUECKHE

JTAHHOTO SIBJIEHHS HAa OCHOBE | BBIBOJBI U3 MPAKTHUYECKHUX

3HAHUS IIPaBWJI | PE3YJITATOB

ANEKTPOAUHAMUKH. 1abopaTopHOil pabOTHI
KoMMyHMKaTUBHBIE:
YMEIOT IOJIHO M TOYHO
BbIpaXKaTb CBOU MBICIU B
COOTBETCTBUM C 3aJjauaMu
U YCIOBUSIMU
KOMMYHHUKaTHUBHOTO
npouecca

11/11 3akoH 3naror xapakrepuctuky J/IC | [To3HaBarenbHbIE: 88
IIEKTPOMAarHUTHOU UHAYKIUM Kak (U3n4YecKol | aHaTU3UPYIOT yCIIOBUS
VHIYKIUU. Pemenue | BenmuunHbL.  XapakTepU3YIOT | OCTABJICHHOU 3a/1a4y,
3az1ad. 3aKOH JJIEKTPOMAarHUTHOM | ONIPENENSAIOT HaIpaBJICHUE

WHIYKIUN o IUTaHYy | Xofa pelieHus,

XapaKTEPUCTUKU IPUMEHSIOT

(h13MYECKOTo 3aKOHa. TEOPETUYECKHE 3HAHUA
pu peleHnn
MPaKTUYECKUX 3ajad,
AHAJIN3UPYIOT
MTOJIyYEHHBIM PE3yJbTaT C
TOUYKH 3peHus
PEATUCTUYHOCTH
KoMMyHMKaTHBHBIE:
pa3BUBaIOT HaBbIKU
KOHCTPYKTUBHOI'O

o0IIeHMS,




B3aMMOIIOHUMAaHMUAI,

B3aMMOITOMOIITI
12/12 DJ1C WHIYKITUN B | BeBogsar  dopmyny s | [lo3HaBaTenbHbBIE: 89, 10
JBUKYIIIHXCSI pacuera DJIC HMHAYKIMH B | aHAIU3UPYIOT
MPOBOJAHUKAX. JNBUKYIIMXCA TMPOBOJHUKAX. | HAOIIOJaeMble  SIBICHUSA,
Pemator 3a7auu c | 0000maT u  JenarT
UCIOJIb30BaHWEM  (OpPMYIBI | BBIBOABI, NPUHHMAIOT U
SC B JBIKYIIUXCS | COXPAHAIOT
MIPOBOJHHUKAX, HHTETPUPYIOT | O3HABATEIHHYIO ()1
MOJIYYCHHBIC 3HAHMSI. YETKO BBITIOJTHSIOT
TpeOOBaHMS
IIO3HABATEJILHOM 3a/1a41
KoMMyHHKaTHUBHBIE:
pPa3BHBAIOT HABBIKH
KOHCTPYKTHBHOTO
OOIIEHMS,
B3aMMOIIOHUMAHUS,
B3aMMOITOMOIITN
13/13 Camounaykuus. XapakTepus3yroT Ilo3naBareabHbBIE: 811,12
NHAyKTUBHOCTD. CaMOWHTYKITUIO KaK | aHAJIM3UPYIOT YCIIOBUS
DHeprus MarHuTHOTO | (hu3nueckoe SIBIICHUE. | TOCTABICHHOU 3a/1a4u,
TIOJISI TOKA. XapakTepusyroT OTIPE/ICIISAIOT HAIMPABJICHHE
WHIYKTUBHOCTH KaK | Xxofa pelieHus,
(bu3HIECKyIO BEIUYHHY. | IPUMCHSIOT
[IpoBOAAT aHAIOTUIO MEXIY | TEOPETUUYECKUE 3HAHUSA
CaMOMHAYKIMEH U WHEpPLUEH. | IIpU pelIeHnn
Bnageror unbopmanuelr 00 | mpaKTHYECKUX 3amad,
SHEPTrUU MATHUTHOTO TOJIS M | aHAJTU3UPYIOT
MIPUMEHSIIOT €€ MPHU PEUICHUH | TOJTYYSHHBIH pe3yabTaT C
3azad. TOYKH 3peHUS
PEATUCTUIHOCTH
KommyHuKaTHBHBIE!
pa3BHUBAIOT HABBIKU
KOHCTPYKTHBHOTO
00IIIeHHS,

B3aMMOIIOHUMaHUs,




B3aMMOITIOMOIIIN

14/14 DNIeKTPOMArHuTHOE ToJje. | YCEIT yCTaHaBIMBaTh CBs3b | [lo3HaBaTenbHbBIE: PaznoypoBHeBas 81-12
BuxpeBoe 31eKTpUYecKoe | MeXIy BO3HUKHOBEHUEM | aHAIHM3UPYIOT ycIIoBUS | TecToBas paboTa
noJe. MarHuTHOTO  TOJS ~ TpPHU | HOCTaBJICHHOU 3ajauu,

W3MEHEHUU JJIEKTPUYECKOTrO | ONpPENessioT HallpaBlIeHUE

OIS 3HaT 0 | xoza pelieHus,

CYLIECTBOBaHHUH €IMHOTO | IPUMEHSIOT

AJIEKTPOMArHUTHOTO  TIOJIA. | TEOPETUYECKUE 3HAHUS

3HaT 0 BUXPEBOM | IIpH pelieHun

AIIEKTPHYECKOM noJie, | MPaKTHYECKUX 3ajad,

MOPOKJIEHHOM B pe3yJbTaTe | aHATU3UPYIOT

M3MEHEHHS BUXPEBOTO | MOJMYYCHHBIH pE3yabTaT ¢

MarHMuTHOTrO moJjs. BnageroTt | Touku 3peHHs

nHpopManueii 00 OCHOBHBIX | PEATMCTUYHOCTH

TOJIOXKEHUAX teopun | KoMMyHUKaTHBHBIE:

Makcseia. pPa3BUBAIOT HAaBBIKU
CaMOKOHTPOJIS u
CaMOTIPOBEPKHU
MOJIyYEHHBIX PE3yIbTaTOB

15/15 Pemenue 3amau. [Ipumensiror Teoperudeckue | [lo3HaBaTeabHBIC:

3HaHUS TPHU pelIeHUM 3ajay | aHAJTU3UPYIOT

10 JAaHHOU TEME. HaOJIOJaeMble  SIBICHMS,
o0o0mawT W  JenaroT
BBIBOJIBI, TNPHUHUMAIOT H
COXPaHSIOT
MO3HABATEIBHYIO 1eb,
YETKO BBIMOJIHSAIOT
TpeOOBaHMS
MO03HaBATENbHOM 3a/1aun
KommyHuKaTHBHBIE!
pa3BUBAIOT HABBIKU
KOHCTPYKTHBHOTO
00IIIeHHS,
B3aMMOIIOHIMAaHUS,
B3aMMOIIOMOIIH

16/16 Koutpoabnas  pabdora | [Ipumensaror Tteopetndeckue | PerynsarusHeie: PasHoypoBHeBas




«Ocnoent
IIeKMPOOUHAMUKU).

3HaHUS TPU PEIICHUU 3aaad
0 JaHHOU TEME.

COCTaBJISIOT I1aH
JNEUCTBUM IIpU PpELICHUU
3a1a4y KOHTPOJIbHOM
paboThI

KOHTpOJIbHAs paboTa

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS TEMBI: YOEKICHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHUPOJBI, B HEOOXOIUMOCTH WCIOIB30BAHUS JOCTUKCHHIMA
HAyKH ¥ TEXHUKH 715 JabHEHIIero pa3BUTHs Y€JIOBEUECKOTr0 O0IIECTBa, YBKUTEIBHOE OTHOIICHHE K YYEHBIM, TBOPLIAM; OTHOIIEHUE K (pU3MKe Kak
JJIEMEHTY OOIIEeYeNIOBEUYEeCKON KYJIbTYphl; YMEHHE BECTH JHAJIOT HAa OCHOBE PABHOIPABHBIX OTHOIICHWN W B3aUMHOTO YBAXKCHHS;, MOTPEOHOCTH B
CaMOBBIPAKEHUU CaMOpeasin3allii, B COLMAIbHOM IPU3HAHUM; T0OPOKENIaTeIbHOE OTHOIICHHE K OKPYKAIOIIUM

KOJIEBAHUA U BOJIHBI (14 yacoB)

1/17 Mexannueckue 3HaT ycnoBust | [To3naBaTenbHbIE: 813
KoJie0aHusl. BO3HHUKHOBEHHUS, AHAIIU3UPYIOT
oTnpeJieiIeHHeE, HaOJMIOaeMbIe  SIBJICHHUS,
XapaKTEPUCTUKA CBOOOJHBIX | 0000IIAIOT W JIe]aroT
Y BBIHY)KJCHHBIX KOJICOAHUH. | BBIBOJABI, NPHUHUMAIOT U
3HaT OTIIMYUTEIIHLHBIC | COXPAHSIOT
OCOOCHHOCTH  3aTyXaloUIUX | MO3HaBATEIbHYIO EJb,
KoJIeOaHuH. [IpuBogsaT | 4yeTKO BBIIIOJIHAIOT
MIPUMEPBI KoJe0aTeNbHbIX | TpeOOBaHUs
CHUCTEM. JlaroT | mo3HaBaTeNbHONM  3a/1a4H,
XapaKTePUCTHKY y4daTcsi MHTEPIPETUPOBATh
KoJIeOaTeIbHOMY JBHKCHUIO, | TIOJYYCHHBIH  pe3yibTar,
OCOOCHHOCTSIM  Koyie0aHUi, | COOTHOCS ero c
3HAIOT BUBI KOJEOATEIHHBIX | H3BECTHBIMH (DaKTaMH
CUCTEeM, TPUBOAAT mpumepsl | KoOMMyHHKAaTUBHBIE:
CWJIOBBIX XapaKTEPHUCTUK IS | Pa3BUBAIOT HABBIKH
KoJIeOaTeTbHBIX CUCTEM. KOHCTPYKTHBHOTO
o0IIeHMS,
B3aMMOIIOHUMAHHSI,
B3aMMOITOMOTITH
2/18 Matrematnaeckuit YMmeror gaBath  cuiioBylo | [lo3HaBarenbHBIC: 813
MasiITHUK. JluHamuKa | XapaKTepPUCTUKY BBIICTISIOT u
K0J1e0aTeIbHOTO K0J1e0aTeNnbHOr0  JBUXKEHHS | POPMYIUPYIOT Mpoliemy,
JIBHKCHHUS. MaTEeMaTHYECKOTO MAsTHHKA. | BBITOJHSIOT OINEPAIHH CO
OnuceBatlOT QUHAMHKY | 3HAKAMU U CHMBOJIAMH,
KOJICOATEIPHOTO  JIBVIKCHHS | 3aMEHSIOT TEPMUHBI




IPHU PEUICHUH Ka4eCTBEHHBIX
3a1a4. YMEKT  BbIBOJUTH
ypaBHEHUE KoJIeOaHui
MaTEeMaTHYeCKOr0 MasiTHUKA.

OTIPENICTICHUSAMU,  YMCIOT
(wn Pa3BUBAIOT
CIOCOOHOCTH) C TTOMOIIBIO
BOIIPOCOB OOBIBATH
HEJI0CTAIOIIYIO
uH(pOpMaIIHIO u
MIPUMEHSTH €€
PerynarusHsie:
MPEIBOCXHUIIAIOT
pe3ylbTaT U ypOBEHB

ycBOoeHUs (Kakoil Oyner
pe3ynbTat?)

3/19

JlaGoparopnass pabora
Ne3 «Onpeoenenue
YCKOpeHus  c80000H020
naoeHus npu noOMouwU
MAAMHUKA).

OnpenensttoT yCKOpEeHHe
CBOOOJHOIO TMaJeHUsi IpH
TIOMOIITH MasiTHUKA.
PaccuntreiBaror MOrpCIHOCTU
JUISL TAHHOM BEJINYHHBI.

[To3HaBarenbHbIC: y4arcs
IMPUMCHATH IMMOJIYYCHHBIC
paHee TEOPETUYECCKHE
3HAHUA Ha IIPAaKTHUKE,
JeNaTh TEOPETUYCCKHE
BbIBOAbI M3 HNPAKTHYCCKHUX
pe3yJIbTaToB
nabopaTopHOI pabOTHI
KoMMyHHKaTHBHBIE:
YMEIOT TIOJIHO W TOYHO
BBIpaXXaThb CBOU MBICIH B
COOTBETCTBUH C 3aJa4aMH
u YCIOBUSIMU
KOMMYHHKAaTHUBHOT'O
npoliecca

Crmaua oTueTa K
nabopaTopHo# paboTe

4120

I"apmonunyeckue
Ko1e0aHusl.

Brnagetor wunbopmarnuein u
MPUMEHAIOT TpPH PELIEHUU

3a1a4y 1o TeMe
«I"apmonmnueckue
KoneOaHus». O0COOEHHOCTH,
XapaKTEPUCTHUKHU. Ymeror
BBIBOJIUTH ypaBHEHHUE,
OIMCHIBAIOLIEE

TapMOHHMYECKHE KOJIeOaHHS.

[To3naBaTenbHbIE:

BBIJICJIAIOT u
bopMynupyoT npodaemy,
BBIMOJIHAIOT OINEpaluu co
3HakKaMul W CHMBOJIaAMU,

3aMEHSIOT TEPMUHBI
OTIPENICICHUSIMH,  YMEIOT
(nmm pa3BUBaIOT

CIOCOOHOCTH) C TTOMOIIBIO

814, 15




3HaroT bopmymny u
¢usnueckuir  cmbicn  (asbl
KoJeOaHuH.

BOIPOCOB JOOBIBaThH
HEJO0CTAIOLIYIO
uHpopMaIuio u
MIPUMCHSITH €€
PerynstuBnsle:
MPEIBOCXHUILAIOT
pe3yibTaT U ypOBEHb
ycBOeHHs (Kakod Oyzaer

pe3yibTaT?)

5/21 3aryxaromue XapakTepusyror mporeccel u | [lo3HaBarenbHBIC: 815, 16,
BBIHY)K/ICHHBIC OIUCHIBAIOT MPOIIECCHI, | BBIIEISIOT u 23
Kosiebanus1. Pesonanc. CBSI3aHHBIE C  3aTyXaHHeM | GOPMYIHPYIOT Mpodemy,

KOJICOATEIHbHOTO JIBI)KCHHS U | BHIIMOJIHSAIOT OINEpaluu CO
c BHIHY)KJICHHBIMH | 3HAKAMH W CHMBOJIAMH,
KOJICOAHUSIMU aHAJTUTUYCCKH, | 3aMCHSFOT TEPMHUHBI
OOBSICHAIOT NPEBPAICHHUE | OTIPEICICHUSMH,  YMEIOT
SHepruM B cucTemax 0Oe3 | (wim pa3BUBAIOT
TPEHHUS. XapakTepusyloT | CIOCOOHOCTh) C MOMOIIBIO
pE30HAaHC KaK (HU3MUECKOE | BOIIPOCOB NOOBIBAThH
SIBJICHHE. 3HaroT 0 | HEJOCTAOIIYIO
BO3JICWCTBUU pE30HaHCa U | HHPOPMAIHIO u
060pb0E ¢ HUM. MIPUMEHSITH €€
PerynstuBHbie:
MPEIBOCXHUIIAIOT
pe3yibTaT M yYpOBEHb
ycBOeHUsI (Kakou Oyner
pe3yiabTar?)
6/22 Pemenue 3amau. [TpumensroT panee | [lo3HaBaTeabHBIC:
MOJIyYEHHbIE  3HAHHUA  TI0 | AHATU3UPYIOT u

JAHHOM TeMe IpU pEelIeHUU
3a/1a4 Pa3HbIX TUIIOB.

00001IaI0T TEOPETUUECKUA
MaTepual, NPUHUMAIOT H
COXPaHSIOT

MO3HABATEIbHYIO  IIETIb,
y4yaTcsi UHTEpPIPETUPOBATH
MOJTyYeHHBI  pe3yJbTart,
COOTHOCS ero C




HN3BCCTHBIMU (baKTaMI/I

KommyHuKaTUBHBIE!
pa3BUBAIOT HaBBIKH
KOHCTPYKTUBHOTO
o0IIIeHMS,
B3aMMOIIOHIMAHWSI,
B3aUMO/JICHCTBUS npu
W3YYCHHUH HOBOTO
mMarepuasa
7/23 DNeKTPOMAarHUTHBIE XapakTepusyroT [To3HnaBarenbHbBIE: 817,18
KOJICOAHUSI. AJIEKTPOMATrHUTHbBIE CaMOCTOSITEIILHO
konebanus. [Ipumensitor 3CD | hopmyaupyroT
L cilydasi | TIO3HaBaTeIIbHbIC 1eJH,
ANEKTPOMArHUTHBIX HOPOCKTHPYIOT MYTH HX
KOJICOQHHI. [IpoBouAT | TOCTHXKEHHUS, PAOOTAIOT TTO
AQHAJIOTHIO MEXIy | KOPPEKTHPOBKE
MEXaHUYECKUMHU U | TIOJIy4E€HHOTO pe3yJibTaTa
ANEKTPOMArHUTHBIMH KoMMyHWKaTHBHBIC:
KOJICOAHUSIMHU. PUMEHSFOT HaBBIKH
KOHCTPYKTHBHOTO
oOmeHuss mpu pabore B
rpymnmnax
8/24 I"apmonunueckue VYMerT BEIBOIUTH | Ilo3HaBaTeNLHEIE: NunuBuayanbHbie 819, 24,
JJIEKTPOMArHUTHBIC YpaBHCHHE,  OIKCHIBAIOIICE | aHATU3HPYIOT YCIIOBUS | pa3HOYPOBHEBBIE 25
konebanus. [lepeMenHsIil | mporiecchl B KoJeOaTeIbHOM | MOCTABIEHHOM 3a/laud, | TECTOBBIC 3aJJaHUS
IIEKTPUICCKHUI TOK. KOHTYpE. 3HAIOT | ONPENETAIOT HAIPaBJICHUE
XapaKTePUCTHKY nepuoja | xoaa pelieHus,
CBOOOJHBIX  AJICKTPUUYCCKUX | IIPUMEHSIOT
KoJeOaHu. [TpuMeHSIIOT | TeOpeTUYECKUE 3HAHUSA
dbopmyny Tomcona. YmeroT | nmpu pereHnn
MIPUMEHSITh (bopMyIBI, | MPAKTUYECKUX 3amad,
OITHCHIBAIOTITHE AHATM3UPYIOT
TapMOHHYECKHE  KOJIeOaHUs | MOTYYSHHBIH pe3ylabTaT C
3apsia U TOKA TPU PENICHUH | TOYKH 3peHUS
3ama4. 3HAIOT OIpeaeieHue | peaTuCTUYHOCTH
MIEPEMEHHOTO TOKA. KoMMyHHKaTHBHBIE:




pPa3BUBAIOT HaBBIKU
CaMOKOHTPOJIS 31

CaMOTIPOBEPKH

MOJIYYCHHBIX PE3yIbTaTOB

9/25 Pemenue 3amay. | [IpumensroT nonydeHHble | [lo3naBarenbHbIE: 8§20, 21,
Konzgencarop, Karylika, | 3HaHUS IPU PELLIEHUU 33/1a4. | BBLACISAIOT u 22
COTNPOTUBJICHUE B IICMH dhopmynupyrT mpobiaemy,

MEPEMEHHOTO TOKA. BBITIOJTHSIOT OMEpalyu Co
3HaKaMd W CHMBOJIAMH,
3aMEHSIOT TEPMUHBI
ONpeAeNeHUsIMU,  YMEIOT
(i Pa3BUBAIOT
CIIOCOOHOCTH) C TIOMOIIBIO
BOITPOCOB TOOBIBATH
HEIOCTAIOMIYIO
UH(POPMAIIHIO u
IPUMEHSTH €€
Perynarusneie:
MPEABOCXHUIIAIOT
pe3ysibTaT ¥ ypOBEHB
yCcBOGHHUs (Kakoil Oyner
pe3ynbTat?)

10/26 [IpousBoacTso, 3HaT 0 npuHiunax | Ilo3naBarenbHble: ®poHTaIbHbIE 826, 27,
nepeaya, TeHEpUPOBAHUS AHAIN3UPYIOT pa3HOYpPOBHEBBIE 28
HCIIOJIb30BaHHE ANEKTPOIHEPTHH. JaroT | HabmolaeMble  SIBJICHHUSI, | TEOPETUUYECKUE
AJIEKTPOIHEPTHH. XapaKTePUCTHKY TEeHepaTopy | 0000MaloT W JIENAloT | 3aJaHus

NEPEMEHHOI0  TOKa  Kak
YCTPOWCTBY. XapaKTEpPU3YIOT
paboty TpaHchopmaTopa Kak
YCTPOMCTBA, 3HAIOT  BHJbI
TpaHncpopmaropoB. Brazgeror
dbopmymoit s pacueta
KodpunreHTa

TpaHchOopMaIiu. 3HarT
OPUHLMUIBL,  JIeXalue B
OCHOBE  TPOW3BOACTBA U

BBIBOJIBI, TMPHHUMAIOT U
COXPaHSIOT
MO3HABATEJIbHYIO  IIEJIb,

YETKO BBITTOJIHSIFOT
TpeOoBaHUS
Mo3HaBaTeIbHOM 3aauu
KoMMyHHKaTHUBHBIE:
pPa3BUBAIOT HaBBIKH
KOHCTPYKTUBHOTO
o0IIeHMS,




WCIIOJIb30BAHUS B3aWMOIIOHUMAHMUS,
ANEKTPOIHEPTHH, MEepPeIadll U | B3aUMOIIOMOIIIH
3¢ pexTUBHOTO
WCIIOJIb30BAHUS
JIEKTPOIHEPT HH.
11/27 MexaHu4eckre BOJTHBI. 3HaT ompexaeneHue BouHBL, | [To3HaBarenbHbIE: §29-34
XapaKTEPUCTHKH BOJIHBIL. | aHATH3UPYIOT YCIIOBHS
PaznuyaroT BUABI BOJH. MOCTABIICHHOM 3aJlauH,
OTIPENIENIAIOT HAIpPaBICHHUE
xoJa pelIeHus,
PUMEHSFOT
TEOPETUICCKHEC 3HAHUS
npu peleHIH
PaKTHYCCKUX 3ajad,
aAHATTU3UPYIOT
IIOJIYYECHHBIA pE3yJIbTaT C
TOYKH 3peHHS
PEATUCTUIHOCTH
KommyHUKaTHBHBIE:
pPa3BHBAIOT HaABBIKH
KOHCTPYKTHUBHOTO
o0IIeHMS,
B3aWMOIIOHUMaHHUS,
B3aMMOITOMOIITH
12/28 DNIEeKTPOMarHUTHBIE 3HaT onpenenenue | [lozHaBaTenbHbIE: 835, 36,
BOJIHBI. CBOWMCTBA BOJIH. | BJIEKTPOMAarHUTHOW  BOJIHBL. | aHATM3UPYIOT YCIIOBUS 39
3HaT YCIIOBUS | TOCTABICHHOU 3ajauu,
pacmipocTpaHeHus BOJIH. | OTIPECIISIOT HAIPAaBJICHHE
Bnageror wuHbopMmarueit o | xona pelieHus,
BuOparope 'epua. MIPUMEHSIOT
TEOPETUIECKHE 3HAHUS
npu pelIeHIH
MPAKTHYECKUX 3ajad,
AHATM3UPYIOT

MIOJIYYEHHBIM pe3yibTaT C
TOUYKH 3peHHst




PEATNCTUYIHOCTH

KommyHuKaTUBHBIE!
pa3BUBAIOT HaBBIKH
KOHCTPYKTHBHOTO
o0IIIeHMS,
B3aMMOIIOHHUMAaHUS,
B3aWMOIIOMOIIH
13/29 [Tpuniune! paguocBs3u. | 3HalOT cxeMy mnpocreimiero | [To3HaBarenbHbIe: 837, 38,
N3o6perenue panuo A.C. | paaronpueMHHKa. 3HAIOT | aHAJTU3UPYIOT YCIIOBHSI 40-43
[TorroBBIM. OCHOBHBIE MPUHIUIBI | TIOCTaBICHHON 3aja4u,
panuotenerpadHO  CBSI3H. | ONPEACISIIOT HAIlpaBIICHHE
XapakTepu3yloT MOAYIALUIO | X0Aa pereHus,
KaK MPUHIUI | IPUMEHSIIOT
panuorenerpadHO  CBS3H. | TEOPETUYECKHE 3HAHUS
XapakTepusyroT npu peleHIH
JeTeKTUPOBAaHUE KaK | MPaKTHYECKUX 3ajad,
MPUHIUI paxuoTrenerpadHol | aHATU3UPYIOT
CBSI3U. NOJYYCHHBI pe3yabTaT ¢
TOYKH 3peHHS
PEaTMCTUIHOCTH
KoMMyHHKaTHBHBIE:
pa3BUBAIOT HaBBIKH
KOHCTPYKTUBHOTO
o0IIeHMS,
B3aMMOIIOHUMAHUS,
B3aMMOIIOMOIIH
14/30 Koumponvnasn paboma | llpumenstor Teopetruueckue | PerynsaTuBHble: TectoBasi KOHTpOJIbHAS
«Konebanus u 6onnbly. | 3HaHUS TIO TaHHOW TE€ME TIPU | COCTABIISIOT T1aH | pabora
peleHnH 3a/ay. NEUCTBUI TIpH  pELICHUH
3a/1a4 KOHTPOJILHOU
paboThI

JInuyHOCTHBIE PE3YyIbTATBl OCBOCHUSA TCMBI: Y6C)KI[GHHOCTL B BO3MOXHOCTHU IMO3HAHHUA NPUPOJBI, B HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ
HAayYKH U TCXHUKHW IJIA )Iﬁ.]'[];HGfIIHGFO Pa3BUTHA YCITIOBEYCCKOT'O O6II_ICCTBa, YBAXXUTCIIbHOC OTHOLICHNWEC K YUCHBIM, TBOPLAM; OTHOIICHHUEC K (1)I/I?>I/IKe KakKk
QJICMCHTY OGH.IC‘ICJIOBC‘IGCKOﬁ KYJIbTYPbI; YMCHUC BCCTHU AUAJIOI HA OCHOBC PABHOIIPABHBIX OTHOIIIEHUH M B3aHUMHOTO YBAXKCHUS; HOTpC6HOCTB B
CAMOBBIPAXKCHNU CaMopCain3dallvii, B CONUAJIBHOM IMPU3HAHUU J106p0)KeJIaTeHI)HOe OTHOIICHHUE K OKPYKAIOIIUM







Jara

Ils1anupyemMble pe3yjabTaThl 00yUeHUs

]
Ne T 0 K T
ypoxa | ILian | ®akt eMa ypoka 1114cam‘:fI ;}F;;MeTﬂmx VI OHTPOJIb 5 E
=
OIITHKA (10 uacos)
1/31 3aKOHBI TEOMETPUYECKON | 3HAIOT Ba crnoco0a | [TosHaBarenpHbBIE: 844-47
OIITUKH. rnepeaayu BO3JICHCTBUI. | BBIACIAIOT (HOPMATBHYIO
Ymerot XapaKTepu30BaTh | CTPYKTYPY 3a/1a4i;
KOPITYCKYJISPHYIO U | BBIPAXKAIOT CTPYKTYpPY
BOJIHOBYIO TEOpUU CBETa. | 33/1a4u pa3HBIMU
3HaroT npuHUMI [lolireHca. | cpeacTBamy; YMEIOT
3HaroT XapaKTepUCTHUKY | BBIOUpAaTh  0OOOIIEHHbIE
3aKOHa NPSIMOJIMHEHHOTO | CTpaTeruu pereHus
pacmpocTpaHEeHHUs CBeTa U | 3a7ad
3aKOH OTPaXXCHHUS. Perynsarusnsie:
COCTaBISIOT  IUIaH |
II0CJIEIOBATEIBHOCTD
NeuCcTBUN
KommyHuKaTHBHBIE:
yCTaHaBIUBAIOT paboune
OTHOIIICHWSI, y4arcs
3¢ PEeKTUBHO
COTPYAHUYATH "
CIOCOOCTBOBATh
MIPOYKTUBHOU
KOOIepaluu
2/32 3aKOHBI TEOMETPUYECKON | 3HAIOT xapakTtepucTtuky | [lo3HaBaTrenbpHbIE: CamocTrosTenbHas 848, 49
ontuku. [TonHoe 3aKOH IPEIOMIICHUS. | BBLACTSIOT u | paboTa 1o Teopuu
OTpaKEHUE. XapakTepus3yroT MoKazareian | GopMyIupyroT
peIOMIICHUS Kak | mpo0JieMy,  BBITIOJHSIOT
buznveckne BEJIMYMHBI. | OTIEpallii CO 3HAKaMH W
3HaT XapaKTepUCTHKY | CAMBOJIAMH,  3aMEHSIOT
MOJTHOTO OTPaKEHUSI CBETa | TEPMHUHBI
KaK (pU3MYECKOrOo SIBJICHUS. OTIpeIeIEHUsIMH,
pPa3BUBAIOT CIOCOOHOCTH




C TOMOIIBIO BOIPOCOB
JNOOBIBaTh HEIOCTAOIIYIO

uHpopMaIuio u
MIPUMCHSITH €€
PerynstuBHble:
COCTaBISIOT  IUIAH |
MOCIIEI0BATEIbHOCTh
JEUCTBUI
KoMMyHMKaTHUBHBIE:
yCTaHaBJIMBAIOT paboune
OTHOIICHHUSI, yuatcs
3 PEeKTUBHO
COTpYIHUYATH u
CI0COOCTBOBATH
IPOJYKTUBHOU
KOOIIEpaluu
3/33 Jlabopamopnas paboma | VI3mepsior nokasarensb | [lo3HaBarenbHble: yyarcs | OTueT 1O  WUTOram
Neq «HM3mepenue | IpenoMieHUs CTCKJIA, | MPUMEHSTh TOJyYSHHBIC | BBHITTOJHEHUS
nokasamensn HPOBOJAT pacuer | paHee TEOpeTUYECKHe | labopaTOpHO paboThI
npenomieHus CmeKkaay. | OTPEITHOCTe  M3MEpeHWi | 3HaHWS Ha  MPaKTHKE,
JAHHOW BEJTMYUHBI. nenaTb  TEOpPETHYECKHe
BBIBOJIBI M3 TTPAKTUIECKIX
pe3yIbTaToB
nabopaTopHOI pabOTHI
KoMMyHHKaTHBHBIE:
YMEIOT TIOJIHO M TOYHO
BbIpaXXaTh CBOU MBICTH B
COOTBETCTBHUH C 33aJauaMH
u YCIOBUSIMU
KOMMYHHKATHBHOTO
mporecca
4/34 Jlunzel. Pemenne 3amau. | Ctpost  m3oOpaxenus B | [lo3HaBarenbHbBIE: 850-52
pa3HbIX TUTIAX JIVH3. | BBIIEISIOT u
[IpumensroT bopmyny | hopMyIUpYIOT
TOHKOW JIMH3BI IPU PELICHUU | IpodiieMy, 3aMEHSIOT

3a1ad.

TEPMUHBI




OIIpEACICHUSIMHU, YMEIOT C
IIOMOLIBIO BOIIPOCOB
N00BIBaTh HEIOCTAIOILYIO
nH(pOpMaIIHIO u
IIPUMEHSATH €€
PerynarusHeie:
IIPEIBOCXHIIAIOT
pe3yibTrar u
YCBOCHUS

YpOBEHb

5/35

Jlabopamopuaa paboma
Ne5 «Onpeoenenue
onmuyeckou  cuivl U
dokycnozo paccmosanusn
cobuparoweit TUH3bLY.

Ornpenenstor
cCHITy u
paccrosiHue
JIH3bBI

ONITUYECKYIO
dboxycHoe
cobupatomien

[lo3naBaTenbHbIE: ydaTcs
IPUMEHSATh T0JyYeHHbIE
paHee TEOPETUUECKUE
3HaHUS HA  IPAKTUKE,
JieNaTh  TEOpPETUYECKUe
BBIBOJIbI U3 IPAKTUYECKUX
pe3yJIbTaToB
nabopaTopHOI PabOTHI
KommyHuKaTHBHBIE!
YMEIOT TOJIHO M TOYHO
BBIpaXKaThb CBOU MBICIU B
COOTBETCTBHUH C 3a/layaMu
u YCIOBUSIMU
KOMMYHHKaTHBHOTO
npolecca

Otyer 1O
BBIMIOJTHEHUS
nabopaTopHOI pabOTHI

uToram

6/36

Hucnepcus.
WnTepdepenius.

3HaroT XapaKTePUCTHKY
SBIICHUST JHCIIEPCUU CBETA.
OnuchIBalOT CIIOKEHUE BOJIH.
3HaT ornpezeneHne
UHTEpEPEeHIIMOHHON
KapTHHBI, KOT€PEHTHBIX
HCTOYHHKOB. OOBACHSIOT
pacripesielieHue SHEPTHH TIPH
UHTEpEPEHITNH BOJIH.
3HalOT O  TNPUMEHEHHUH
UHTEpEPEHIIHH.

[To3HaBaTebHBIE:
BBIJICIISIOT u
opmynupyroT
npobsieMy,  BBIIOTHSIOT
olepali CO 3HaKaMu |
CHMBOJIAMH,  3aMEHSIOT
TEPMHHBI
OTIpeIeIICHUSIMH,
pa3BUBAIOT CHOCOOHOCTH
C TOMOIIBIO BOIIPOCOB
N00BIBaTh HEIOCTAIOIIYIO
nH(pOpMAITHIO u

CamMmocTosTenbpHas
paborta

§53-55




IPUMEHSTH €
PerynarusHsie:
IPEIBOCXUIIAIOT
pe3ysibTaT U YpPOBEHb
ycBOoeHUs (Kakoi Oymer
pe3ynbTat?)

7/37 Hudpakmus BOJIH. | Xapaktepu3yioT audpakuuto | [TosnaBarenpubie: yuarcs | Otyer 1o urtoram | 855
JudpaknuoHHas KaKk (U3NYECKOE SIBIICHUE. | IPUMEHSATh TIOJYYCHHBIC | BBIMOJHCHUS
pemieTka. Bnanmeror  TeopeTMdyecKuMMH | paHee TeopeTudeckue | 1abopaTopHOil paboThI
Jlabopamopnas paboma | ocHoBamu Teopun DpeHens. | 3HaHUS HA  NPAKTHUKE,
Ne7 «Ouenka | 3HAIOT ~ KOHEYHBIA  BHJ | JeJaTh  TEOPETHUECKHUE
UHGoOpMmayuoHHoU dbopMynel  TH(PAKIIMOHHON | BBIBOABI U3 MPAKTUYCCKUX
émrkocmu KOMRAaKm- | peleTKy. pe3yJIbTaToB
oucka (CD)». n1abopaTopHOit pabOThI
KomMMmyHUKaTHBHBIE:
YMEIOT TIOJIHO W TOYHO
BBIPAKaTh CBOM MBICIH B
COOTBETCTBUHU C 3a/1auaMu
u YCIOBUSMU
KOMMYHHUKATHBHOT'O
npoiiecca
8/38 Jlabopamopnas paboma | 3mepsitor muHy cBetoBoii | [To3naBatenbubie: yuarcs | Otrder mo  uroram | 8§60

Ne6 «H3mepenue Onunwt
c6emoeoii 60JIHBLY.
ITonepeunocTs u
TIOJISIPU3AIUS CBETA.

BOJIHBI. 3HAIOT BOJIHOBBIE
CBOWCTBA  CBETA. 3HaT
OCHOBHBIE OJIOXKEHUS

JJIEKTPOMATHUTHOM  TEOpUU
CBETA.

IMPUMCHATH IMOJTYYCHHBIC

paHee TCOPECTUUCCKUC
3HaHUA Ha IMPAKTHKE,
J€J1aTh TCOPCTUUCCKHE

BBIBOJIbI U3 IPAKTUYECKUX
pe3yIbTaTOB
nabopaTopHOil paboThI
KommyHuKaTHBHBIE!
YMEIOT IOJIHO U TOYHO
BBIpaXKaTh CBOU MBICIU B
COOTBETCTBHHM C 3a/ladyaMH
u YCIOBUSIMU
KOMMYHHUKaTHBHOTO
mporecca

BBITIOJTHEHUS
nabopaTopHOI pabOTHI




9/39

WznyyeHuss M CHEKTPHI.
Jlabopamopuaa paboma

Ne§ «Habnooenue
CHIIOUWIHO20 u
JUHENYUaAmoz0
CHEeKmposy.

YMerT  omMyYaTh  BHJBI
U3JIydeHU. XapaKTepU3yroT
THUIIBI CIICKTPOB.
XapakTepusyroT LKLY
JIEKTPOMAarHUTHBIX BOJIH.

[To3HaBaTesbHbIC: y4aTCs
NPHUMCHATL IMOJTYYCHHBIC
panee TEOPETHUYCCKUE
3HaHUS HA  MPAKTHKE,
Jenath  TEOPETHYCCKHE
BbIBOJIbI M3 TTPAKTUYCCKHX
pe3yJIbTaToB
n1abopaTopHOil pabOTHI
KomMyHHKaTHBHBIE:
YMEIOT TMOJIHO M TOYHO
BBIPAXKATh CBOM MBICIIH B
COOTBETCTBHH C 3a7auaMH
u YCIIOBHSIMU
KOMMYHUKATHBHOT'O
npoiecca

Otuer mo wuroram | 866-68
BBITTOJIHCHUS
nabopaTopHOI PabOTHI

10/40

Koumponsnaa paboma
No3 «Onmukay.

IIpuMeHAIOT TeopeTudecKue
3HAHUA 10 JJaHHOW TeMe IIpH
pellIeHnN 3a1a4.

Perynarusneie:
COCTaBJISIOT I1aH
JEUCTBHM IpU PpELICHUU
3a1a4 KOHTPOJIbHOM
paboTsl

Pa3znoypoBHeBas
KOHTpOJIbHAs paboTa

JImgyHOCTHBIC PE3YIbTATEI OCBOCHUSA TCMbI: OTHOIICHUEC K (1)I/I3I/IK€ KaK 3JICMCHTY O6HI€‘~I€J'IOBG‘-I€CKOI>1 KYJBbTYPBI; YMCHUC BECTU JHUAJIOT HA OCHOBC

PaBHOIIPpAaBHBIX OTHOIIIEHHM M B3aMMHOTO YBAXKCHUS;

HOTpe6HOCTL B CaMOBBIPpAKCHUHU CaMoOpeain3aluvu,

B COLOUAJIBHOM TIPpU3HAHHHU;

I[O6pO)K€J'IaT€J'II>HO€ OTHOHICHHUE K OKPYKAIOIIHUM,; YMCHHUEC OTCTaMBas CBOIO TOYKY 3PCHUA YBAXKUTCIIBHO OTHOCUTBHCA K LIy)KOI\/’I.

QJIEMEHTBI TEOPUHN OTHOCHUTEJBHOCTH (3 uaca)

1/41

[Toctynartet TEOpUHU
OTHOCHUTEJIbHOCTH.
OcCHOBHBIE CINEACTBUS U3
MOCTYJIATOB.

3naror mocrynatel  CTO.
VYMET NpUMEHATH  IpH
pelIeHnn 3a1ad  CIEACTBUS
M3 TOCTYJIATOB. 3HAKOMSITCS
¢ napagokcamu CTO.

PerynarusHsie:
JNEUCTBYIOT 110  IUIAHY,
AQHAJIM3UPYIOT YCIIOBHUS U

TpeOOBaHMS 3a/1a4u,
CO3JIaI0T AITOPUTMBI
NeSATEIILHOCTH,

BBITIOJIHSIIOT OIEpaldu CO
3HAKaMH1 U CUMBOJIaAMHA
ITo3HaBarebHBIE:
CaMOCTOSITEILHO

(dhopMynupyroT

§61-63




IMO3HAaBAaTCIbHYKO LCJIb U

CTPOAT JIEUCTBUA B
COOTBETCTBHUH C HEU
KommyHuKaTUBHBIE!
UCIIOJIB3YIOT peueBbIe

cpeacrea A OAUCKYCCHU
1 aprymEeHTalMy MO3UIINN

2/42 DNEeMEHTHI 3HAOT dopmyny | PerynstuBHble: TecroBas 864
PEIATUBUCTKOMN OWHIITEHHA, MPUMEHSIOT €€ | IEHCTBYIOT 10 IUIaHy, | MpOBEepOYHas pabora
JUHaMUKU. Pemienne npu pelieHnn 3aJa4. | aHaJIM3UPYIOT YCIOBUS U
3aj1ad. 3HaKOMSATCS C IPUHLUIOM | TpeOOBaHUS 3a/1a4u,
COOTBETCTBHUSL. CO3/1a10T AJIITOPUTMBI
JeSATEeIbHOCTH,
BBINOJIHSIOT ONEPALUU CO
3HaKaMH U CUMBOJIAMU
[To3naBarenbHbIE:
CaMOCTOSTEJIbHO
bopMyIHpYIOT
MIO3HABATEJIbHYI0 LEIb M
CTPOAT JIEUCTBUSA B
COOTBETCTBUU C HEHN
KommyHuKaTHBHBIE:
UCIIOJIB3YIOT PEUYEBBIC
CpeICTBa /ISl IUCKYCCUU
Y apryMEHTaluy MO3ULIHN
3/43 Pemenue 3amay. [Tpumensitor 3HaHus 1pu | PerynsarusHsre: 865
peleHnn 3a1a4 Ha | COCTaBIISIOT IU1aH
OTHOCUTEIIBHOCTD JNEHUCTBUM TpU PELICHUH
OJIHOBPEMEHHOCTH, BPEMEHH, | 3aAa4
PacCTOsIHUH, bopmyny
OWHIITENHA.
KBAHTOBAS ®U3UKA (14 yacoB)
1/44 doroaddexr. dopmyna [Tnanka. | PerynsruBHble: 869-71
IIpumenenne ITocTostHHAs [Inanka. | IEUCTBYIOT 1O IUIaHY,
dorospdexra. Dotonsl. | Popmyna OWHINTENHA. | aHAIU3UPYIOT YCIOBUS U

KopnyckysipHO-BOJIHOBOM

TpeOOBaHMS 3a/1a4u,




JTyaTn3M.

CO3JIAI0T
NeSTEIILHOCTH,
BBITOJIHSIIOT OTIEpAIUU CO
3HAKaMH ¥ CUMBOJIAMH
[To3HaBarenbHbIE:
CaMOCTOSITEITLHO
hopmyIupyroT
MO3HABATEBHYIO IICNIb U
CTpOAT  JIeHCTBHS B
COOTBETCTBUU C HEM
KomMMmyHUKaTHBHBIE:
UCTIONIB3YIOT PEUYCBBIC
CpezCTBa JIIsl TIMCKYCCUU
Y apTyMEHTAIUU TIO3HUIIHN

AJITOPUTMBbI

2/45

Pemenne 3agau.
JlaBieHue cBera.

[TpumenstoT bopmyny
OiiHmreiina u Ilnanka npu
pelLIeHUH 3ajay.

PerynsaruBHble: nelicTBue
1o IJIaHY, CBEpKa
NenuCcTBUN c
YCTaHOBJICHHBIM IIJIAHOM
KommyHuKaTUBHBIE!
YMEIOT BbIPaXaTb CBOU
MBICIIM B COOTBETCTBUH C
3a7a4aMu 1 YCIOBUSAMU
KOMMYHUKaIUH

872,73

3/46

Crtpoenue atoma. OnbITHI
Pesepdopna. Kanrossie
nocrynarsl Teopuu bopa.

Bnageror wundopmamueir o
MOJIETISIX CTPOCHHUS aToMma.
3naroT noctynatsl  bopa.
YmMeroT OTNIHNYaTh n
XapaKTepU30BaTh cepun
U3ITy4eHUs B aToMe
BOJIOpO/IA.

PerynstuBHble: neiicTBUE
o IJIaHY, CBEpKa
JEUCTBUI c
YCTaHOBJICHHBIM IIJIAHOM
KommyHuKaTHBHBIE!
YMEIOT BBIpaXaTb CBOHU
MBICJIM B COOTBETCTBHH C
3a7a4aMyd U yCIIOBUSIMHU
KOMMYHUKaIUH

874,75

4147

Jlazepsl.

Penrenue 3amau.

3HaIOT O MPUHIUIHAIBHBIX
OCHOBax pabOThI Ja3epsl,
NPUMEHEHHH JIa3epOB
PAa3HBIX TUIIOB B TCXHUKE U

PerynsaruBHsie:

COOTHOCAT  CIOCO0 M
pe3yabTaT CBOUX
NEeWCTBUIT ¢ 3aJaHHBIM

OpOHTAIBHBIN OIIPOC C
JJIEMEHTAMU
B3aUMOKOHTPOJIA
3HaHUUI

876, 77




oObITy. PemaroT 3amauu ¢
HCIIOJIb30BAaHUEM
noctynaroB Teopun bopa.

3TaJOHOM
Ilo3naBarenbHbIE:
BBIPAKAIOT CMBICII
CUTyallul  pa3IMYHbIMU
cpeacTBaMu (pUCyHKaMu,
CUMBOJIaMH, cXxemamy,
3HAKaMH)
KommyHuKaTUBHBIE!
YMEIOT BbIpaXKaTb CBOU
MBICJIM B COOTBETCTBHUHU C
3aJlauaMd U YCJIOBUSIMU

KOMMYHUKAIAH
5/48 Metoapl HaOmoIeHU U | 3HAIOT NpUHIUIUAIbHbIE | PerynstuBHbie: HuddepennupoBannas | 886
perucTpayu OCHOBBI JICWCTBUS JIIOOOTO | COCTaBJISIFOT IUIaH | CAMOCTOSTEIbHAS
3apsKEHHBIX YACTHII. npubopa [Uisi perucTpalnuu | IeUCTBUA NpU peleHuu | pabora
3apSKCHHBIX YaCTHII. | 337249
CocraBmsitor  o6obmaromtyto | [lo3HaBarenpHbIE:
Ta0JIHIY 0 TUTIAX | MPUHUMAIOT U COXPAHSIOT
PETUCTPUPYIOIIUX MO3HABATENIbHYIO 11eIb
YCTPOMCTB. KoMMyHHMKaTHUBHBIE:
yMmeroT Oparb Ha ce0s
WHUITUATHBY B
OpTraHHu3aI’
COBMECTHOT'O JICHCTBHS
6/49 PannoakTUBHOCTE. Bnaneror unbopmarueit 06 | PerynsaruBHele: NunuBuayanbHbie 882, 83
PamnoakTuBHBIC OTKPBITHH PAIHMOAKTHBHOCTH. | COOTHOCAT  CIOCOO W | TECTOBBIC 3aJ[aHUS TIO
MpEeBpaICHHUS. 3HaT KOMIIOHEHTHI | pe3yibTar CBOHX | TeME ypoKa
PaaMOaKTUBHOIO M3JYyYCHMS, | IEUCTBUM C 3aJaHHBIM
ux OCHOBHBIE | 3TaJJOHOM
XapaKTEPUCTUKHU. 3natot | [lo3HaBaTenbHBIE:
npaBuUIIa PaZOaKTUBHBIX | BRIPAKAIOT CMBICT
TIPEBPAICHUH. CUTYalldd  Pa3IUIHBIMHU

cpeacTBaMu (pUCYHKaMH,
CHUMBOJIaMU, CXEeMaMH,
3HAKaMH )
KoMmMmyHHKaTHBHBIE!




YMCHOT BBIpaXXaTb CBOU
MBICJIM B COOTBECTCTBHUU C
3aladyaMd " YCJIOBUAMU

KOMMYHHKAITUU
7/50 3aK0H paIMOAKTHBHOTO 3nator  Qopmynbl  3akoHa | PerynsruBHBIC: 884, 85,
pacmana. [lepuon PaZMOaKTUBHOTO  pacmaja. | COCTaBISIIOT TUIaH 93
nonypacnazaa. Mzotonel. | YMeT AaBaTh OmnpejesieHue | JeHCTBUI MpH pelleHuu
EPHOY noJrypacrnaja. | 3aaa4d
3HaT onpexaenenue | [lo3naBarenpHbIe:
H30TOIIOB XUMHUYECKHUX | TPUHUMAIOT U COXPAHSIOT
AJIEMEHTOB. MO3HABATENbHYIO 11eJb
KommyHuKaTHBHBIE!
ymeroT OpaThb Ha ce0s
UHUINATHBY B
OpraHu3aIu
COBMECTHOTO JICUCTBUSA
8/51 Pewenue 3amauy. Pemaror 3amaun Ha 3akoH | PerynaruBHble: neiicTBHe 885
paJlMOaKTUBHOTO  pacmaja. | 1o TUIaHY, CBEpKa
Bnaneror wndopmarmein o0 | mericTBHit C
OTKPBITUH HEUTPOHA. YCTaHOBJICHHBIM TUTAHOM
KoMMyHHKaTHBHBIE:
YMEIOT BBIPAXKaTh CBOU
MBICTT B COOTBETCTBHH C
3aJla9aMy U yCIOBUSMH
KOMMYHUKAIINH
9/52 CrtpoeHre aTOMHOTO 3HaroT OCHOBHEIE | PerynsTuBHEIE: §78-81
anapa. SInepHble CUIIbI. MOJIOKEHUS MPOTOHHO- | IEUCTBYIOT MO TIUIaHy,
DHeprus CBS3U AaTOMHBIX | HEUTPOHHOM MOJICITH | AaHATU3UPYIOT YCIOBHS H
sanep. aTOMHOTO  siipa.  3HAIOT | TpeOOBaHUS 3a/1a4u,
orpesiesieHue TEPMHHA | CO3JIAIOT AITOPUTMBI
«IJIepHBbIE CHJBI». YMEIOT | IeATeIbHOCTH,
pacCcUUTHIBATH SHEPTHUIO | BBITIOJHSIOT OIEPaIH CO

CBsA3HU aTOMHOI'O sapa,
JACJIIBHYIO DHCPIrUuro CBA3H.

3HAaKaM#d U CUMBOJIAMU
Tlo3HaBarTenpHbIE:
CaMOCTOSITEIILHO

(dhopMyIupyroT




IIO3HABATECJIBHYIO 1IE€JIb U
CTPOAT JIEUCTBUA B
COOTBETCTBHUH C HEU
KommyHuKaTUBHBIE:
UCIIOJIB3YIOT PEYEBBIC
CpencTBa sl JUCKYCCUU
Y apryMeHTaluy MO3ULHN

10/53 HckyccTBeHHAs 3HaroT u NpUMEHSIOT | PerynstuBHble: 887
PaMOaKTUBHOCTb. dopmynbl o Teme «@PU3UKa | COCTABIAIOT IU1aH
SInepHble peakuuu. aTOMHOTO spa». JNEUCTBHNM IpU pELICHUU
3a1a4
Ilo3HaBarenbHbIE:
IPUHUMAIOT U COXPAHSIOT
NI03HABATEJIBHYIO L1EJTh
KomMMmyHuKaTHBHBIE!
yMmeroT Oparb Ha ce0s
UHUIIUATUBY B
OpTaHu3aINH
COBMECTHOI'O JIEHCTBHSI
11/54 Jlenenwue sigpa ypaHa. 3HalOT MEXaHW3M JeJieHus | PerynsruBHbie: 888-89
Llennas saepHast Aapa ypaHa W IPOTEKaHHs | COCTABISIOT IUTaH
peakuus. SnepHbii [IAP. YMeror onuchiBaTh W | JEWCTBUUA MPHU PEIICHUH
peaKTop. XapaKTepu30BaTh 3a1a4
Ha3HAuYCHUE ocHOBHEIX | [To3HaBarenbHEIE:
KOMITOHEHTOB SJIEPHOTO | IPUHUMAIOT M COXPAHSIOT
peakTopa. MO3HABATEBHYIO 11EJTh
KomMMmyHUKaTHBHBIE!
ymeroT OpaTb Ha ce0s
WHUIMATUBY B
OpTaHu3aIH
COBMECTHOI'O JEHCTBHUS
12/55 TepMosiiepHble peakiiuu. | 3HaIOT MIPUMEpBI u | PerynsatuBHsie: 890-94
[Tpumenenue saepHOR 0COOEHHOCTH OCHOBHBIX | JICWCTBYIOT TIO IUIaHy,
sHepruu. buonornueckoe | TEPMOSIEPHBIX peaKmuii. | aHaTH3UPYIOT
neiicTBue ['oTOBAT  COOOLIEHHS O | TEOPETUUYECKHUE JaHHBIE,
pPaMOaKTHUBHOTO pa3BUTHH SIEPHOMN | CO3/IaI0T QITOPHTMEI




U3ITy4ECHHUS. DHEPIreTHKH, AJNEPHOTO | JESATEIBHOCTH
OopyXKus, npumenenuu | [lozHaBarenbHbIe:
pPaZMOaKTUBHBIX  W30TOIOB, | CAMOCTOSTEIBHO
OMOJIOTUYECKOM  JIeHCTBUU | (GOPMYIHUPYIOT
PaZiMOaKTUBHOTO U3IY4YCHHs. | IIO3HABATEIbHYIO LIEIb U
CTPOAT JIEUCTBUA B
COOTBETCTBUH C HEU
KommyHuKaTUBHBIE!
UCIIOJIB3YIOT PEYEBBIC
CpencTBa sl JUCKYCCUU
Y apryMeHTaluy MO3ULHN
13/56 Koumponvnana paboma [Ipumensitor Teoperndeckue | PerynstuBHble: TecroBas
no meme «Keanmoesasn U NIPAKTUYECKUE HABBIKYU IIPU | COCTABIISIIOT wiad | nuddepennmpoBanHas
duzukan. pellIeHnn 3aJaHuil TECTOBOH | AEWCTBUHM IpU pELIEHUM | KOHTPOJIbHas paboTa
KOHTPOJIbHOM  paboThl 1O | 3aja4 KOHTPOJIbHON
TeMaM «Dortoahdexry», | padboTb
«PannoakTUBHOCTBY,
«CtpoeHue aTomay.
14/57 DneMeHTapHbIe YacTULIBL. | YMEIT KiaccuduimpoBaTh | [lo3naBaTenbHble: 895-98
AHTHUYaCTHUILIBI. AJIEMEHTapHBIX YaCTHUII. | BBIAEISIOT u
3HaT 0 TUNax | GOpMyIHUPYIOT
B3aUMOJICHCTBUI. npoOsieMy,  BBIIOJIHSIOT
olepanuu CcO 3HaKaMu M
CUMBOJIaMH,  3aMEHSIOT
TEPMHHBI
OTIPEJICTICHUSMU,

pa3BUBAIOT CHOCOOHOCTH
C TIOMOIIBIO BONIPOCOB
JOOBIBaTh HEIOCTAOIILYIO
nHdopmanuio u
MIPUMEHSITH €€
Perynarusheie:
COCTaBIAIOT  IUIAaH U
MIOCJIEI0BATEIBbHOCTh
JNEUCTBUI
KoMmMmyHHKaTHBHBIE!




yCTaHaBIMBAIOT pabouune
OTHOILICHHS, y4arcs
3¢ exTUBHO
COTPYAHUYATH "
CIocoOCTBOBATH
MIPOLYKTUBHOU
KOoTlepauu

JInyHOCTHBIC PE3YIbTATBl OCBOCHUSA TCMbI: OTHOIICHUC K (I)I/I?;I/IKC KaK 3JICMCHTY OGHICHGHOBGHGCKOﬁ KYJbTYPBI; YMCHUC BCCTHU JHUAJIOT HA OCHOBC
PaBHOIIPpABHBIX OTHOIICHHH H B3aMMHOTO YBAXCHUSA; HOTpe6HOCTI> B CaMOBBIpAXCHHU cCaMope€ain3alvur, B COLOMUAJIbHOM IIPU3HAHUMU,
[[O6pO)K€JIaT€JIBHO€ OTHOIICHHME K OKPYKAIOIIHWM,; YMCHHUC OTCTaMBasl CBOXO TOUYKY 3PCHUA YBAXKUTCIIBHO OTHOCUTBLCA K LIy)KOI\/JI.




Jara

Il1anupyemMble pe3yabTaTbl 00y4eHUs

]
Ne T 0 K ¥
ypoxa | Inan | dakr eMa ypoka nncam:fl ;g):;MeTHux VI OHTPOJIb 5 E
=
ACTPOHOMUA (9 uacos)
1/58 CoJsHeuHas cucrema. 3HaOT 00 OCHOBHBIX | PerynsiTuBHBIC: aJIeKBaTHO 899
3akonsl Keriepa. XapaKTePUCTHKAX Pa3eiiOB | OIICHUBAIOT CBOU
aACTPOHOMHUH. 3HAT | BO3MOXKHOCTH
OCHOBHBICE TOYKM M JIMHUH | JOCTHIKECHUS Leau
HeOecHbI  cepbl.  3HAIOT | OMPEACTIEHHOTO  YPOBHS
GbopMyJIbBI M TIOSICHEHHS K | CIIO)KHOCTH B Pa3IMYHBIX
3aKOHaM Kemnepa | chepax camocTosITeIbHOM
(KayecTBEHHO). NeSTeTbHOCTH
ITo3naBarenbHEIE:
BBICTISIST U (OPMYIUPYS
TI03HABATEJIbHYIO LIETIb.
Crposr JIOTUYECKHE
[[ETTOYKH JUIST ee
JIOCTHIKEHUS
KoMMyHHKaTHBHBIE:
pPa3BHBAIOT
MOHOJIOTHYECKYIO 51
TTUAIOTHYECKYIO pedb,
yMeroT (y4arcs) BeIpaxaTh
CBOU MBICIIN 51
CIIOCOOHOCTH
BBICITYIIINBATh
coOeceqHrKa, BHUKATh B
CYTb €T0 JIOBOJIOB
2/59 Cucrema 3emns — Jlyna. PaccmarpuBator u  nenatot | PerynsTuBHbBIE: a€KBATHO 8100, 101

Maisie Tena CotHeEUHOU
CHUCTEMBI.

BBIBOJIBI 0 BHUJIUMOM
newkennn  JIyHpl,  dazax
Jlynbl. BBINOMHSIOT CXEMBbI
COJIHEYHOTO W JIYHHOI'O
3aTMEHUN. 3HAIOT TUJIAHETHI

OLCHUBAIOT CBOH
BO3MOXXHOCTH
JOCTHIXCHUA OeIn

ONPENEIEHHOTO  YPOBHS
CJIOKHOCTH B Pa3JIMYHBIX




36MHOH  rpymnmbl  (YMEIOT
MIePEUUCIISTh, BBIICIISIS
o01re 0coOeHHOCTH). 3HAIOT
IUTAHETHl — THTaHTBl (YMEIOT
MIEPEUNCIISTh, BBIJICTISS
o01re 0COOEHHOCTH). 3HAIOT
o0 acrepoujax, IPHUBOIAT
MPUMEPHI JTAHHBIX HEOECHBIX
Tel. 3HAIOT O KOMETax,
METeopax H©  METEOpHUTax
(ompeneneHus, MpUMEpPHI).

chepax caMOCTOATEIHHOM
NESATENIbHOCTH
[To3naBaTenbHbIE:
BbIIEIAS M (OpMYIHUPYS
[IO3HABATEIIBHYI0  LEJb.

Crposr JIOTUYECKHE
LENOYKU TUISE ee
JOCTHKCHUS
KoMMyHMKaTHUBHBIE:
pa3BHUBAIOT
MOHOJIOTHYECKYIO u
TTUATOTHYECKYIO pedb,
YMEIOT (y4aTrcsi) BRIpaXXaThb
CBOH MBICITU "
CIOCOOHOCTh
BBICITYIIINBATh

CO6CC€I[HI/IK3., BHHMKAaTb B
CYTh €Iro 10BOJ10B

3/60 ComHie. 3natoT o crtpoeHuun CoiiHLA. | PerynsiTuBHbBIE: CIUYAIOT 8102, 104
Ymeror XapaKTepu30BaTh | Croco0 M pe3ysbTaT CBOMX
cion ConHuma.  BrnageroT | melicTBUi ¢ 3aJaHHBIM
nHpopManuel O COJHEYHOH | ATAJIOHOM
aKTUBHOCTb. ITo3HaBarenbHbIE:
CaMOCTOSITEITEHO
BBIJICJISIOT u
dbopMynupyroT
MO3HABATEJIbHBIE 1IENTH
KommyHuKaTHBHBIE:
pabotas B  rpynmax,
ydaTcs yCTaHaBIIMBATh
pabouune, yBaXHUTEIbHbIC
OTHOIICHHS
4/61 OcHoBHbIE BrInonHAOT XapakTepucTuKy | PerynsatuBHble: aneKBaTHO 8103
XapaKTEPUCTHKH 3BE3/. pasHBIX KJIacCOB 3BE3]] Ha | OICHUBAIOT CBOU
JHuarpamma OCHOBE JarpaMMBbl | BO3MOKHOCTH
I'epummpynra — Paccena. | ['epummpysra-Paccena. JOCTH>KEHHS eI




ONpENENEHHOTO  YPOBHS
CIIO)KHOCTH B Pa3IUYHbIX
chepax caMOCTOATEIbHOM
JESTENIbHOCTH
[To3naBaTenbHbIE:
BbIIEIAS M (OPMYIHUPYS
[IO3HABATEIIBHYI0  LEJb.

Crposr JIOTUYECKHE
LENOYKU TUISE ee
JOCTHKCHUS
KoMMyHHKaTHUBHBIE:
pPa3BHBAIOT
MOHOJIOTHYECKYIO u
TTUATOTHUYECKYIO pedb,
YMEIOT (y4arcsi) BRIpaXKaThb
CBOH MBICITU "
CIOCOOHOCTh
BBICITYIIINBATh

CO6CC€I[HI/IK3., BHHUKA4Tbh B
CYTh €Iro 10BOJ10B

5/62

OBOJTIOLINS 3BE3I.

OcBauBatot nHpopmaiuo 06
SBOJIFOIIMMU 3BEC3[, BBIIIOJIHISA
OTIOPHBII KOHCIIEKT IO
3aJJaHHOM cXeMe.

Ilo3HaBarenbHbIE:
AHAIU3HUPYIOT u
000061maT
TEOPETHYECKUI MaTepHall,
IPUHUMAIOT U COXPAHSIOT
[I03HABATEJIBHYIO  LIEJb,
y4daTcsi MHTEpIIPETUPOBATh
IIOJIyYEHHBIM  pe3ysbTar,
COOTHOCH €ro c
W3BECTHBIMH (paKkTaMu
KoMMyHMKaTHBHBIE:
Pa3BUBAIOT HABBIKU
KOHCTPYKTUBHOTO
o0IIeHMS,
B3aMMOIIOHUMAaHMsI,
B3aMMOJECHCTBUS IIPU

8105




HN3YUYCHHUH HOBOI'O

MaTtepuana
6/63 Tanaxtuku. MiedHbrit Mneunslidi TyTh — Hamia | PerynasTuBHbBIC: aeKBaTHO 8106, 107
IIyTh. lNanakTuka. lNajakTuky. | OLlEHUBAIOT CBOU

Tunel ragaktik. CKOIUIEHHS | BO3MOXKHOCTH

rajakTHK. Kpacnoe | noctmxkenus Leau

CMEIIEHHE B CIICKTpax | OMPEJCIIEHHOT0  YPOBHS

rajakTHK. CIIO)KHOCTH B Pa3IUYHBIX
chepax CcaMOCTOATEIbHOM
JIEATEIbHOCTH
ITo3naBarenbHEIE:
BBIICTISIST U OPMYIUPYS
NI03HABATEJIbHYIO LETb.
Crposr JIOTUYECKHE
[[ETTIOYKH JUIST ee
JIOCTHIKEHUS
KomMMmyHUKaTHBHBIE:
pPa3BHBAIOT
MOHOJIOTHYECKYIO u
TTUAIOTHYECKYIO pedb,
yMeroT (y4arcs) BbIpaXxaThb
CBOU MBICIIU u
CIIOCOOHOCTH
BBICITYIIINBATh
coOeceqHrKa, BHUKATh B
CYTb €T0 JIOBOJIOB

7164 Crpoenue u 3Bomouus | Kocmonorus. Teopus | Ilo3HaBarenbHbIE: 8108, 109
Bcenennori. pacuIMpsIroLencs AHAIU3HUPYIOT "

Bcenennoi. Panguyc | 0606marot

BCEJICHHOM. Bospacr | Teopernuecknii Marepua,

BCEJICHHOIA. Teopust | IPUHUMAIOT U COXPAHSIOT

Bonbmoro B3peiBa. Mogenb
«ropsiYey BCEIICHHOW.

MIO3HABATENBHYI0  LEJb,
y4aTcsi HHTEPIIPETUPOBATh
MIOJIyYEHHBIN  pe3ysbTar,
COOTHOCH €ro c
W3BECTHBIMU (paKTaMu




KoMMyHMKaTHUBHBIE:
Pa3BUBAIOT HABBIKU
KOHCTPYKTHUBHOTO
001IeHuS,
B3aMMOIIOHUMAHUS,
B3aUMOJCHCTBUS IIpU
U3Y4E€HUU HOBOTO
Marepuana

8/65

Enunas dusnyeckas
KapTUHA MHPA.

Mexanndeckas KapTUHA
MUpa.  OJIEKTpOMarHuUTHas
KapTuHa Mupa. EauHCTBO
CTPOCHUS MaTepHH.
CoBpemenHnas  ¢usndeckas
KapTHHA MHpA.

Ilo3HaBarenbHbIE:
AHAIM3HUPYIOT u
0000111ar0T
TEOPETHUYECKUN MaTepHuall,
IPUHUMAIOT U COXPAHSIOT
IIO3HABATEIIBHYI0  IIEJlb,
y4aTcsi HHTEPIIPETUPOBATh
IIOJIYYCHHBIM  Pe3yJsbTar,
COOTHOCH €ro c
U3BECTHBIMH (pakTaMu
KoMMyHMKaTHBHBIE:
Pa3BUBAIOT HaBBIKU
KOHCTPYKTHUBHOTO
o0IIeHMS,
B3aMMOIIOHUMAaHUS,
B3aUMOJCHCTBUS IIpU
U3y4EHUU HOBOTO
Marepuana

3akiroueHue
cTp. 408

9/66

IToBTOpUTENBHO-
00001IaroIIHi YpOoK 1o
TeMe «ACTPOHOMHUSI.

3amumanT  pedepatsl 1O
BBIOpAHHBIM TEMaM M3 Kypca
ACTPOHOMHUHU.

PerynsatuBHbIE: afeKBaTHO
OLICHUBAIOT CBOU
BO3MOXXHOCTH
JOCTHIXXCHUA nejim
ONPENEIEHHOTO  YPOBHS
CJIOKHOCTH B Pa3JIMYHBIX
cdepax camMOCTOSTETbHOU
NeSITeNIbHOCTH
Ilo3HaBarenbHbIE:
BbICHSIE M (hOpMYIUpys




IIO3HaBaTCIbHYIO Oeiib.

Crposr JIOTUYECKHE
HENOYKU TUISE ee
JOCTHKCHUS
KoMMyHMKaTHUBHBIE:
pa3BHBAIOT
MOHOJIOTHYECKYIO u
TTUAIOTUYECKYIO pedb,
yMeroT (ydarcs) BeIpaKaTh
CBOM MBICITU u
CIOCOOHOCTh
BBICITYIIINBATh

CO6CC€I[HI/IK3., BHHUKAaTbh B
CYTh €Iro 10BOJ10B

IHIOBTOPEHHUE (2 uaca)

1/67 Hrorosas recroBas [Ipumensaror Teopernyeckue | PerynsatusHeble: TecToBBI KOHTPOIIb
KOHTPOJIbHasi padoTa. U TPAaKTHUYECKHE  3HAHUS | COCTABIAIOT I1aH
Kypca (U3UKU U aCTPOHOMUM | AEMCTBUIM MpU pELICHUU
IpU pEIIeHUH PacueTHBIX U | 3a/1a4 KOHTPOJIbHOH
KaueCTBEHHBIX TECTOBBIX | pabOTHI
3aJa4.
2/68 IlonBenenue UTOroB Brnaneror Tteopernueckum U | [To3HaBaTelbHEIC:
y4eOHOro roaa. MIPAaKTUYECKMM  MaTepUaJIoM | OLICHUBAIOT JOCTUTHYTBIN
[0 TeMaM, U3YYEeHHbIM B | pe3yJbTar, OLICHUBAsI

IIKOJIBHOM Kypce (DU3HMKH, | KAYECTBO U YPOBEHb
YMCIOT NPUMCHATDH 3HAHUA 110 | YCBOCHUS MaTCpuajia
MpeIMeTy MPaKTUYECKH. KoMMyHHKaTHBHBIE:
YMCIOT IMPOSABJIATH
YBaXXHUTETHHOE
OTHOIICHHE KO  BCEM
y4acTHUKaM
00pa3zoBaTenbLHOTO
rpoliecca B paMKax ypoka

JIM4HOCTHBIE PE3yJabTaThl OCBOEHHS TEMbI: yO€XKIEHHOCTh B BO3MOXKHOCTH IO3HAHMSI MPUPOJbI, B HEOOXOAWMOCTH Pa3yMHOTO HCIOJIb30BaHUS
JOCTHO)KEHUH HAYKU U TEXHUKH IS JabHEHIIEro pa3BUTHS YeJI0BEYECKOro OOIIEeCTBa, yBAXKEHUE K TBOPIIAM HAyYKU M TEXHHUKH, OTHOIIEHUE K (hU3UKE
KaK K DJIEMEHTY OOIIeYeoBeuecKOl KyIbTYpbl, CAMOCTOSITEIbHOCTh B NPUOOPETEHHWH HOBBIX 3HAHMN, MPAKTUYECKUX YMEHH; (opMupoBaHHe




YBa)XXUTEIbHBIX, IEHHOCTHBIX OTHOUICHHWH APYT K APYrYy, YUUTEII0, aBTOpaM OTKPBITUN U U300peTeHui, pe3yiabTaraM OO0yueHUs; 3HAaHHE OCHOBHBIX
MPUHIMIIOB ¥ IPABWJI OTHOIICHMS K TPUPOJIE, 3HAHUE NTPABUJI MOBEJICHUSI B UpE3BbIYAHHBIX CUTYAIUsX.

Hroro: 68 yacos
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