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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YpOBHE CpeIHEro ooOmero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanbHON paboyeill MporpaMMbl BOCHUTAHHMS W KOHLEIIMU MPENoJaBaHusl y4eOHOTro
npeamera «®Puszuka» B oOpa3zoBaTelbHBIX oOpranm3anusx Poccuiickoit ~ ®Dexnepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatomuxcs 10—-11 kmaccoB npu oOydeHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUpPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil onpenensorcs
OCHOBHbBIE 1M U3y4yeHHUs (U3UKH Ha YpPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma 1o gpu3ukKe BKIIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIpeIMETHBIE Pe3yabTaThl MO rojilaM O0y4YEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHHus.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
HIkonpHBIA Kypc (U3UKH — CHCTEMOOOpA3yIOIUN /sl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3MYEeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKIJIaJl B
(hopMuUpOBaHUE ECTECTBEHHO-HAYYHON KApTUHBI MHUpa 00yJaronuxcs, B popMupoBaHUE YMEHUH
MIPUMEHSTh HayYHBI METOJ MO3HAHUS TPU BHIMIOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0Imiero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJIAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTuHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U IKOJOTUYECKUMU MTPOOIIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMUECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMU DJIEMEHTaMHU Kypca (U3UKHM Ha YpOBHE CpeIHEero oOIero oOpa3oBaHUs
ABIISAIOTCS  (u3ndeckue TeopuH ((HopMHpOBaHHME MPEIACTABICHUH O CTPYKType MOCTPOCHUS
¢u3nueckoil TeopuH, posiM (PyHIAMEHTAIbHBIX 3aKOHOB M HPUHIMIIOB B COBPEMEHHBIX



IIPEJCTABICHUSIX O IPUPOJIE, TPaHULAX NMPUMEHUMOCTH TEOPHH, JUIsl ONHUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B TMporpamme 1o (usuke oOBEIMHEHBI B OOLIMI CHHCOK
YUYEHHYECKUX NMPAKTHUUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
IIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHHKaMH 0Opa30BaTEIbHOTO
Iporecca UCX0/1 U3 0COOCHHOCTEN IIIaHUPOBAaHUS U OCHalleHus kabunera ¢pusuku. Ilpu stom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKME yAenseTcsl pEeUICHUI0 pacu€THBIX U KadeCTBEHHbIX 3a1ad. [Ipu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUs U3 pa3HbIX pa3aenoB. /|1 kadecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTEKaHWs (PU3UYECKUX SBJICHUH W TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepHalbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
oOuiero o0pa3oBaHUs JOJKEH M3Yy4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHeTa (U3UKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.

JleMOoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JJOCTATOYHOCTU U 0OECHEUUBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpamMMe IO
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMN A MCCIEJOBAHUS HM3Yy4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHUYECKMX IMPaKTHUECKUX padoT ¢GopmupyeTcs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl Ha KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LUGPOBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIENIIMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
¢dbopMuUpoBaHHE HMHTEpeca W CTPEMJICHHMsS OOYYalolUMXCS K HAydYHOMY H3YYEHHUIO HPUPOJbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe MO3HAHMs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOEHUSI MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmMupoBaHue yMEHHUH OOBSICHATH SIBJICHHUS C UCIOJb30BaHUEM (PHU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O PoNM (U3UKU Ul PAa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lenel oOecrneyrBaeTcss pelleHueM CIEAYIOIUX 3a7ad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



npuoOpeTeHne CHCTEMBI 3HAaHU 00 00UMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAass MEXaHHWKY, MOJEKYIAPHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUIH NPUMEHSTH TEOPETHYECKUE 3HAHUS s OOBICHEHUS (U3NYECKUX
SIBIICHUH B IPUPOJE U JUTSI IPHHSTHUS MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C SIBHO 33aJ]aHHOM (pr3muecKoi MOJIeIbIo, 3a/1ad,
[I0IPa3yMEBAIOIINX CAMOCTOSITENIPHOE CO3JlaHuE (PU3MYECKON MOJIENH, aJIeKBaTHOM YCIOBUSM
3a/1a4y;

MOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJILHOTO IUIAHUPOBAaHUS M TMPOBEACHUS  (PU3NUYECKUX
SKCINEPUMEHTOB, aHaJlW3a W UHTEpIpeTaluu HWHGOPMALUU, OINpPEAETIeHHUs JI0CTOBEPHOCTU
MIOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUW JUIA PAa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wusydyenue ¢usuku (6a30BbII YpOBEHb) Ha YpOBHE CpEIHEro 00IIero oOpa3oBaHUS
otBojuTcst 136 wacos: B 10 kitacce — 68 yacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme no pusmuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHJOBAaHHBIM, YYMUTEIb JEJIaeT BBIOOpP IMPOBENEHUS JAaO0OPATOPHBIX paboOT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.

CornacHo Paboueit nporpammsl Bocnutanusg MOY —COIIl Ne3 r. Mapkca CaparoBckoit
ob6mactu uM. JI.I'. BeHemuKTOBOM, BOCTIMTATENbHBIN TOTEHITHAN yueOHOTO mpenMera «Du3nkay
Ha YpOBHE OCHOBHOTO 001Iero 00pa30BaHuUs pean3yeTcs Ha AeATeIbHOCTHOM OCHOBE uepes:

. IIPUBJICYEHUE BHUMaHMsI 00yJarouXxcs K HEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OPraHU3aIldIo0 padoTHI ¢ TIOJydaeMoi Ha ypoke nH(popmanuen pu3ndeckoro
coJiepKaHUs, BKJII0OYasi HHPOPMALIMIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKU; aHATIU3 U
KPUTHUYECKOE OLIEHUBaHUE NH(POPMALIUY;

. MIPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (hOpPM pabOTHI ¢ 00YJIAIOITUMUCS :
MHTEJUIEKTYaJIbHBIX UT'P, CTUMYJIMPYIOLIMX 1I03HABAaTEIbHYI0 MOTUBALIMIO O0YYatOLINXCS;
IUJIAKTHYECKOTO TeaTpa, I/1€ NOJIyYEeHHbIE Ha YPOKE 3HaHMsI OOBIrPhIBAIOTCS B TEATPAIbHBIX
[IOCTAHOBKAX; IPYNIOBOI pabOThI MK paboThI B lTapax, KOTOPbIE yyaT 00ydarOLINXCsl
KOMaH/IHOW paboTe U B3aUMOIEHCTBHIO C APYTMMHU O00yJaroIUMUCS;

. MHUIIMMPOBAHUE U NOIEPIKKY UCCIIEJOBATENBCKON 1EATENIbHOCTH 00yJaroINXCs B
paMKax peajinzalii UMHU UHAWBUAYAJIbHBIX U IPYIIIOBBIX UCCIEA0BATEIbCKUX IPOEKTOB, YTO
JaeT 00y4arouMCcsi BO3MOKHOCTb IPUOOPECTH HABbIK CAMOCTOSITEIILHOTO PEIIEHUS TPOOIIEMBI,
pa3BUBaeT yMEHUs HaOII0aTh IPUPOIHBIE SBJIECHUS, BHIIIOJIHATD OIBITHI U AKCIIEPUMEHTAJIbHBIE
HCCIIEIOBAHUS C UCIOJIb30BAHUEM U3MEPUTENbHBIX IPHOOPOB, POpMUPYET HABBIK
reHEepUPOBaHUS U 0POPMIIEHHSI COOCTBEHHBIX MJIeH, HaBBIK MyOJIMYHOIO BBICTYIUICHUS IIepes
ayJIUTOpUEH, apryMEHTHUPOBAHUS U OTCTaWBAaHUs CBOEH TOUKHU 3pEHUS;

. 3HaKOMCTBO CO cepamu Mpo(hecCUOHATLHON AeATEIbHOCTH, CBSI3aHHBIMU € (PU3HUKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHHUAX (PU3MUECKON HAYKH, UYTO
CIOCOOCTBYET Pa3BUTHIO MPEICTABIEHUH O BO3MOXKHBIX cepax Oynyiieil npodeccnoHanbHOMI
JeATeNbHOCTH, CBA3aHHOM ¢ (PU3MKOH, MOrOTOBKA K JaJbHENHIIEMY 00Y4E€HUIO B 3TOM
HampaBJICHUU U OCO3HAHHOMY BbIOOpY oOyuaromuMucs Oyaymiei npodeccun;

. YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOLIEHUS MEXKIY YUUTEIIEM U YUEHUKAMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSATHIO YJaIIUMUCS TPeOOBaHUH U IPOCHO yuuTels,
aKTHBHU3AIMH UX MTO3HABATEILHOM JEITEIbHOCTH U aKTUBHOCTH;

. noOyx/1eHue 00yJaroLINXCs K COOJIOICHNIO Ha YPOKEe OOIIETTPUHATHIX HOPM MOBEJICHUS,
MIPaBUJII OOLIEHHS CO CTAPIIMMU (YUUTENSIMHU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU);



. MCIOJIb30BAHME BOCIUTATEIBHBIX BO3MOYKHOCTEH COAEPIKaHUs YIeOHOTO TIpeaMeTa
gyepe3 AEMOHCTPALNIO 00YJalOUIMMCS IPUMEPOB OTBETCTBEHHOTO, IPaXIaHCKOTO TIOBEICHHUS,
IIPOSIBJIEHUS YETIOBEKOJIIO0US U 100pOCEpAECUHOCTH;

. OpraHu3aiuio medcrsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCS HAJ UX
HEYCIIEBAIOIIUMH OJJHOKJIACCHUKAMHU.

CornacHo Paboueit nporpammsl Bocnutanusg MOY —COIII Ne3 r. Mapkca CaparoBckoit
obmacti M. JL.I'. BeHeTUKTOBOH, BOCIHTATEILHBINA TOTEHIMAT yueOHOTO Tpeamera «Dusukar»
Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus peaqnu3yercs Ha AeITeIbHOCTHON OCHOBE Uepes:

. MpUBJICYCHUE BHUMaHHsI 00y4JaromuXcs K IEHHOCTHOMY acleKTy H3y4aeMbIX Ha YPOKax
SIBJICHUI, OPTaHU3aIHI0 pabOTHI C TIOJTy4aeMoi Ha ypoke nHpopmanmei Gpu3maeckoro
COJIepKaHUs, BKIIOUasi HHPOPMAIIIO O COBPEMEHHBIX JOCTIDKEHUSIX (PU3UKHU; aHATH3
KPUTHYECKOE OLIEHUBaHHE MHPOPMAIINH;

. MIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOThI C 00yJarOIIUMHUCS:
WHTEIUICKTYaJbHBIX UTP, CTUMYTHPYIONINX TTO3HABATEIbHYIO MOTHBALIIO O0YJarOIIUXCS;
IHMTAKTHYECKOTO TeaTpa, I/ie MOJyIeHHBIC Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPATBHBIX
MOCTaHOBKAX; TPYNIIOBOI paboThI Wiy paboThI B Mapax, KOTOPhIE ydaT 00yJaroIiXCst
KOMaH/IHOH paboTe U B3aUMOICHCTBHIO € APYTUMU 00 y4aroIUMUCS;

. WHUIIMAPOBAHUE U TIOICPIKKY UCCIIEIOBATENBCKOM IEATETFHOCTH 00YJaIOIINXCS B
paMKax peam3alii UMH WHANBUAYATBHBIX U TPYIIIOBBIX UCCIIEAOBATEILCKUX IPOEKTOB, YTO
JaeT 00yJaroIuMcsi BO3MOKHOCTh TIPHOOPECTH HaBBIK CAMOCTOSITEITLHOTO PEIICHUS POOIIEMBI,
pa3BUBaeT YMEHHUs HAOIIOIATh MPUPOIHBIC SBICHUS, BHITIOIHSTD OIBITHI H AKCTIEPUMEHTAIBHBIC
WCCIIEIOBAHUS C UCTIOIb30BaHUEM N3MEPHUTENBHBIX TPHOOPOB, (GOpMUPYET HABBIK
TeHEPUPOBAHUS M 0(OPMIICHHSI COOCTBEHHBIX MJIEH, HABBIK ITyOIIMYHOTO BHICTYIUICHUS TIEpe/T
ayIUTOpUeH, apryMeHTUPOBAHUS U OTCTAaUBAaHUS CBOCH TOUKU 3pEHUS;

. 3HAKOMCTBO €O cpepamu MpohecCHOHATHHON JIeATeTLHOCTH, CBI3aHHBIMU C (PU3UKOMU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3UUYECKOI HAYKH, U4TO
CIOCOOCTBYET pa3BUTHIO TIPEICTABIICHUH O BOBMOXHBIX chepax Oymyreit mpodeccCuoHaIbHOMU
NESITETHHOCTH, CBSI3aHHOMU ¢ (DU3UKOH, TIOATOTOBKA K JaJIbHEUIIIEMY OOYYSHHIO B 3TOM
HaIpaBJIEHUH U OCO3HAHHOMY BBIOOPY 00ydaromumMucs Oyaymiei nmpodeccuu;

. YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHHS MKy YUUTENIEM U yIYCHUKAMHU,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPUATHIO yJAIIUMUCS TPEOOBAHUM U TIPOCHO YUUTEIS,
aKTUBU3AIMH UX TT03HABATEIbHON AEATEIbHOCTU U aKTUBHOCTH;

. o0y IeHUue 00YJaroIINXCs K COOITIOJICHUIO Ha YPOKE OOIICTIPHHATHIX HOPM TIOBEJICHUS,
MpaBUJI OOIIEHHUS CO CTAPIIUMU (YUUTEIAMHU) U CBEPCTHUKAMH (IITKOJILHUKAMH);
. WCIIOJIb30BaHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COJICPKaHUS YIeOHOTO TIpeMeTa

Uepe3 ACMOHCTpAUIO O6y‘IaIOH_II/IMC$I IMPUMEPOB OTBETCTBCHHOI'O, I'PAKIAHCKOI'O ITOBCACHMA,
IIPOsABJICHHUA YeJIOBEKOJIIOOUS U ,I[O6pOC6pI[e‘lHOCTI/I;

. OPraHru3anurrlo Hle(i)CTBa MOTHUBUPOBAHHLBIX U 5PYAUPOBAHHBIX YUAIIUXCA HA UX
HCYCIICBArOIMMMU OJHOKIIACCHUKAaMHU.



COILEPXAHUE OBYUEHUA
10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl MO3HaHUsA OKpyxarouiero mupa. Posib
HKCTIIEPUMEHTA ¥ TEOPUH B MIPOIECcCe TTO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousnveckne
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto (u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 IU(PPOBBIE U3MEPUTEIHHBIC IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznes 2. Mexannka

Tema 1. Kunemamuxka

Mexannyeckoe JABM)KEHHE. (OTHOCHUTEIBHOCTh MEXaHWYecKoro mABmkeHusd. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHaT. Cllo)KeHHEe MepeMelleHul u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMENIEHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxkeHue. [[BrkeHMEe MATepUATIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM MO0 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHHas CKOpocTh. llepuon m
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUIOMETp, JBHKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILUTFOCTPALIMS. KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBr>xeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS — MEXAYy  MOYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTepUanbHbIX TOYEK.

3aKoH BceMUpHOro TsaroteHus. Cuna TsoxecTu. IlepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, cKoimxeHusi, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHsI CKOJIbXKEHHUS U cuiia TpeHus nokos. Kospoumuent tpenus. Cuna conpoTUBICHUS
IIpY IBM>KEHUHU TEJIA B )KUJIKOCTHU WJIU Ta3e.

[ToctynaTensHOE U BpalaTelbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.



MoMEeHT cuabl OTHOCUTENIBHO Ocu BpaiieHus. lliedo cunibl. YcimoBusi paBHOBecHs
TBEPIOTO TEJA.

TexHuueckre yCTpOCTBA M IPAKTUUYECKOE INPUMEHEHUE: NOJIIMIIHUKY, JABM)KEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Hsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

CpaBHEeHHE CUJT TPEHUS TOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IMPY)XKHMHE U PE3UHOBOM
obpasiie, oT ux aedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3axonbl cOXpaHeHUs 6 MEXAHUKE

Nmnynsc MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuilbl
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMIyibca. PeakTuBHOE ABMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHITBI.

Kunernveckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrHUH.

[Torenumansuas sHeprus. [loTeHnmanbHas SHeprus ynpyro AeOpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEprust Teaa BOIM3U MOBEPXHOCTH 3€MIIH.

[loTeHnmanpHple W HENMOTEHIUANbHbIE CHIIbL. CBsI3b PaOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoNCTBA U NMPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHNIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyenne aOCOJIIOTHO HEYNPYroro yaapa € TOMOIIBIO ABYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYeCKOW JHEpruu Tela Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO HKI'YTa.
Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHHUS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpOeHHs Tas30B, XHMIKOCTEH M TBEPABIX Tel M OObBACHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mousiekysl. KosmuecTBo BeriecTsa.
ITocTosiHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETHYECKONW TEOPUH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHel KHHETHYeCKOH »Hepruu



TEIUIOBOrO JBWXKEHHUS uactul ra3a. [llkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenpaeneeBa—Kianeiipona. 3akon Jlanerona. M3omponeccsl B UACaIbHOM Tas3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHne U30MPOLIECCOB: N30TEpMa,
M30X0pa, n3obapa.

TexHudeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBAa, (oTorpadum MOJIEKyI
OPraHU4YeCKUX COCTUHECHUH.

OmnpiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSIHHS HI€aTLHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenne Macchl BO3/yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHHi oO0BbEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUSI pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObI e€ m3MmeHeHus. KonmudecTBo TermoTsl U pabora. BHyTpeHHSsT SHEpTHs 0JTHOATOMHOTO
ujeanbHOTOo ra3a. Bunel Teronepenaun: TeIONpPOBOIHOCTb, KOHBEKIINS, U3TydeHHE. Y AebHas
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTrO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIpeTanus paboThl rasa.

Brtopoii 3akoH TepmoanHamMukyu. HeoObpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennossie MamuHbl. [[pUHIANBL ASHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus terioBoil MamuHbl. [{ukn Kapho u
ero Kod(PHUIMEHT TOJIE3HOTO NEUCTBHS. DKOJOTHUECKUE MMPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpeHHEH SHEPruu Teia MpPU COBEPLICHUU pPaOOTHI: BBUIET MPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXKATOro BO3[yXa, HarpeBaHue »pupa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCHIMPEHHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuyecmea. Pazosvle nepexoont

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIi map. YaenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHune u Kpucramumzauus. Y IeiabHas
TeruioTa riasneHus. CyonuManus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUM TMOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMAaTepHUaAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HaGmroienne HarpeBaHust U IJIaBJICHHS KPUCTALUTMIYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 0OTHOCUTETFHOM BIXKHOCTH BO3/yXa.

Paznen 4. DiaekTpoamnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3aiusi  Tell. OJEKTpUYecKud 3apsn. JIBa Buma 3IEKTpUYECKUX —3apsiioB.
[TpoBOAHUKH, AUDIEKTPUKH U TIOTYIIPOBOJHUKH. 3aKOH COXpPAHEHUS AIEKTPUIECKOTO 3apsia.

Bszaumopneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslii  3neKTpuUYecKuil — 3apsi.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro mojs. [IpuHIuN cymneprno3uiuu
ANEKTPUUECKUX MoJiel. JIMHIM HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cun oanekrpocratmyeckoro moiisa.  [lorenmman. Pa3HOCTP  MOTEHIIMATIOB.
[TpoBOAHMKY U AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanekTpuueckasi MpOHUIIAaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHEHCATOPA.

TexHudeckre YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: IJIEKTPOCKOTM, JIIEKTPOMETD,
ANEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHHUE DSJEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoaericTBre Ha’IEKTPU30BAHHBIX TEII.

DNeKTpUUYecKoe MoJe 3apsHKEHHBIX Tell.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  DJEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOIIAAu  IJIACTHH,
PacCTOSHUSA MEXAY HUMU U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 31ekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuynvix cpedoax

DNeKTpUUeCKUi TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOoKa. VICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpuyecKoe CONPOTUBJICHUE. Y nenpHOE COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, MapaUIETLHOE, CMEIIAHHOE COSAMHEHHE MTPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MOMIHOCTH 3JEKTPUUECKOTO TOKA.

DNEKTPOABMKYILAsl CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUYHHKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTO#1) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAas MPOBOJAUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[MonynpoBoanuku. CoOCTBeHHass W TMpPHUMECHas MPOBOJUMOCTb TOJYIPOBOIHHUKOB.
CgoiictBa p—n-niepexona. [lomynpoBoIHUKOBEIE IPHOOPHI.

DNEeKTpUYECKU TOK B PAcTBOPAX M paciulaBax »3JIEKTPOJUTOB. DJIEKTPOJIUTUUYECKAS
JUCCOIMAIUs. DIEKTPOJIN3.



OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
[Ina3zma.

TexHuueckue ycTpoilcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHUKM TOKa, ODICKTPOHArpPEBaTENbHBIE TMPUOOPBI, SJIEKTPOOCBETHTEIBHbIC
npuOOpBl, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSDKEHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAaU
MIONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMeniaHHOE COeIMHEHUE POBOIHUKOB.

[IpssMoe u3MepeHue 3neKTpoABMKYyIIEH cuiibl. KOpOoTKkOoEe 3amMblKaHHE TabBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHne cMeIaHHOro COeTMHEHUS Pe3UCTOPOB.

N3mepenue  27eKTpOIBMKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHEro
COTPOTHUBIICHUSI.

Ha6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenne kxypca ¢u3umku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBIACTCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpedomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, HAy4yHbI (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopwsi, HaOII0JIEeHUE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CUCTEMbl YypaBHEHHMH, JuHeWHas ¢yHKuus, mnapadoua,
runep06oia, ux rpauku U cBOCTBa, TPUTOHOMETpUYecKre QYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX MPOEKIHMH HAa OCHU
KOOPJAMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexanuueckoe NBIKEHHE B KUBOU npupoze, muddys3us, ocMoc, TemIoo0MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpeIadyr, TEIJIOBOE PaBHOBECHE), SJICKTPUUECKUE SBICHUS B
JKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAasi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeN, JKUJIKOCTEW M Ta30oB, 3JEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALNS, TaIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JBMKEHUHN C MCIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKK, HCIIOJH30BAHUE 3aKOHA COXpPAaHEHHUS UMITyJIhCa B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHuisi, MapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJy4YE€HUsSI COBPEMEHHBIX MAaTEpUajIoB, B TOM YHCIIE
HAaHOMATE€pUAJIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3allMTa,  3a3€MIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. DiiekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUA



[ToctostHHbIE MarHuThl. B3auMoOAEeNCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJI€.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uIy MarHUTHBIX 1IOJIEW. JIMHUM MarHUTHOM
uHayknuu. KaptuHa nuHui MarHUTHOM MHTYKIIUU OISl IOCTOSIHHBIX MarHUTOB.

MaruuTHO€E MOJ€ MPOBOJHHUKA C TOKOM. KapTuHa JMHMI MHAYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOI'O MPOBOJHHUKA, KATYHIKH C TOKOM.
OmnsiT Dpcrena. B3anumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJICHHUE.

Cuna Jlopenna, e€ MOIynb ¥ HampaBieHue. JIBIKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SIBneHue DJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOM HHIYKIUH.
DNEeKTPOABUKYIIAS CUJIA UHIYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMK Dapasies.

BuxpeBoe anekrpuueckoe mosie. DJIEKTPOABHXKYIIAas CHUia HHAYKIUU B IPOBOJHHUKE,
JBHXKYIIEMCS TOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYIIAS CUJIa CAMOWHTYKITHH.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3IEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHUI, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3IEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIvHWY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH HW3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS 311€KTPOMArHUTHOM MHIYKIIMH.

Pazpea 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus

Konebarenbnast cucrema. CBoOOJIHBIE MexXaHHuUecKue Konebanusa. [‘apMoHmueckue
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasATHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYEeCKuX KoseOanuil. [IpeBpaieHue sHepruu
IIPU TaPMOHUYECKUX KOJIECOaHUSX.

Konebarenbuplit  koHTYp. CBOOOIHBIE DIEKTPOMAarHUTHBIE KOJE€OaHUS B HACATHHOM
KojebaTeNbHOM KOHType. AHAJOTHUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIeOaTelIbHOM
KOHTYpe.

[IpencraBienne o 3aTyxaromuX KoleOaHUAX. BBIHYKIEHHbIE MEXaHMUYECKUE KOJeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiit Tok. CUHYCOUMANBHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMILTUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAMPSHKEHUSL.



Tpancdopmarop. IlpousBoacTBo, mepenaya U MOTPEOIEHUE SIEKTPHUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wHcnonab30BaHUS
3JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HMU.

TexHuueckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHMHHBINA UM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHhIE KOJIeOaHusl.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHHS OT BPEMEHM)  JUIS
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mociie[oBaTeIbHOM COEIMHEHUHU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb TMHUY 3IIEKTPOIIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanne 3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUI Tpy3a HA HUTH OT JUTMHBI HUTH U
Macchl rpysa.

UccnenoBanne mnepeMeHHOro TOKa B IENM U3 TOCIEIOBAaTENIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKH U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHn4deckue BOJIHBI, YCIOBUA pacnpocTpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEeHUs
u ganuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJOBHS W3Iy4EHHS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanus BeKTopoB E, B, V B snexkrpomarHuTHOW BoJiHEe. CBOWCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaX€HHUE, IMpeJIoMIIeHHue, Noispuszanus, audpakius, uHrepdpepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texuuyeckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIIMHE, pajaap, paauoONpUEMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Teao kKak HICTOYHHK 3BYKa.

Habmronenue oTpaxkeHus U MpeNoMIICHUS! MEXaHUYECKIX BOJIH.

Habmronenue nntepdepeHnu U Judpakiini MEXaHHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmtonenue cBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, MPEIOMIICHHUE,
noJisipu3anusi, Aupakius, HTephepeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsamonanHeiiHOe paclipoCTpaHEHHUE CBETA B OJHOPOJHON Cpefie.
JIyua cBera. ToUeYHBIN UCTOYHUK CBETA.



Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. IlocTpoeHune n300pakeHHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoOHbI MpeJOMIIEHHS cBeTa. AOCOIIOTHBIM  MOKa3aresb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKEHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. L{er.

CoOuparomue W paccewBaromue JHUH3bL. ToHKass iuH3a. DOKYCHOE pACCTOSHHE U
ONITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoenne n300pakeHuii B COOMPAIONINX M PACCEHUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOUHUKH. Y CIOBUS
HaOIOCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakumst cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKLNOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W NpPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OITHKA, JU(pPaKIHOHHAs
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpakeHWe M NpejomiieHHe cBeTa. OnTudeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTIA.

Ha6mronenue narepdepeHiiuu crera.

Ha6mronenue qudpaknum cBerta.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue cnekTpa ¢ HOMOUILIO TIPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue nokaszaTesns IpeIoOMIICHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Paznen 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panunel mpuMEHUMOCTH Kiaccuueckod mexaHuku. [locTynaTel crenuaabHOM Teopuu
OTHOCUTENIbHOCTH: HHBAPUAHTHOCTH MOJYJS CKOPOCTH CBe€Ta B BaKyyMe, MNPUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe]ICHHE BPEMEHU U COKPAILIEHUE JTHHBL.

DHeprus U UMNYIbC PEIATUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.
Pasznen 7. KpanToBasi pusuka

Tema 1. Dnemenmovi K6AHMOGOU ONMUKU

®ortonsl. Gopmyna [Inanka cBs3u SHEPTUU POTOHA C €r0 YACTOTON. DHEPTUS U UMITYIBC
¢doToHa.

OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3aKoHBI
¢dororpdexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.



Texuuueckue ycTpoHCTBa W TNPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHt, (OTOTaTUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodhheKTa.

Ceeroauo.

Counneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mmozenb aroma. [locrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEpexoie aToMa ¢
OJIHOTO YpOBHSI BSHepruu Ha Apyro. Buasl crnekrpoB. CHekrp ypoBHEH 3HEprud aroma
BOJIOPO/JIa.

BonnHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.

TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoenne nuHeHyaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenune nuHeHYaToro crexTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHMS  sijpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas mogmens sigpa ['eiizenbepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio aapa. M30Tomnsl.

Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Anepuble peakuuu. Jlenenvie u cuHTE3 SA€EP.

SAnepubiii  peakrop. TepmosimepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPIEeTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

Cu€TYMK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Otanbl  pa3BUTHS  acTpoHoMuHU. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IUTAHETHI, X BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI



[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IocyieoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJironu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxenne Cosinua B I'anaktuke. Turbl
rajakTuk. Paguoranaktuky n kBazapel. YEpHBIE ABIPBI B SApax raJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas ctpykrypa Beenennoit. Meraranakruka.

Hepewénnele npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM IJ1a30M € MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNICHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo Noymapus U sipkue 3BE3]IbL.

Ha6mronenus B reneckon Jlynsl, ianet, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHON |
TUYECKON cdepax JesATeNIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, poib (GU3NYECKON Teopu B (QOPMHUPOBAHUU
MpesicTaBlIeHUH 0 (PrU3NYECcKoil KapTHHE MUpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ y4€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTUK{, OHOJIOTUH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nowsamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAy4YHOIO IO3HAHMS:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYEeCKas BEJIMYMHA, 3aKOH, TeOopws, HaOIIO/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHHUH, TPUTOHOMETPUUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE€ TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY [I0JI00US TPEYTOJIbHUKOB, OIpee/ICHHE TUIOIAAN IIIOCKUX GUryp 1 o0béma Tei.

Buonoeus: snexkrpuueckue SBICHUS B KMBOM mIpupoje, KojeOaTelabHblE IBH)KEHUS B
KUBOM NPUPOJE, ONTUYECKUE SIBICHHUS B JKUBOW NPUPOJE, ACHCTBHE paJWallMM HA JKUBBIE
OpraHu3MBl.

Xumua: CTpOEHHME aTOMOB M MOJIEKYN, KpUCTaJUIM4YecKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

lI'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoToCchEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUM.

Texnonocus: TMHUM DJIEKTPOIIEpENay, TEHEPATOp MEPEMEHHOTO TOKa, AJIEKTPOJIBUrATElb,
MHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS IPOTI'PAMMDBI IO ®U3UKE HA
YPOBHE CPEJHETI'O OBLHIEI'O OBPA3OBAHUSA

OcBoenune yuebHoro mnpeaMera «®Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.
JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uka» OHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO  OOIIECTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Pea3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUHN B 00pa30BaTeIILHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JESATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

Cc(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(hu3UYecKOl HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbiM chepaM TpoPEecCHOHATBHON NESATEIBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymyiei
npo(eccHu U peain30BbIBATh COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caM00Opa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSHDKCHUU BCEU )KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYPHI, OCO3HAHHWE TIIO0ATIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUS HU3NUECKON HAYKH;



OCO3HAHHE IIECHHOCTH HAyYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUEHUsT (DU3HKU
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATENBCKYIO IEATEIbHOCTh UHIMBUAYAJIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble joruyeckue 1ecTBus:

CaMOCTOSITENIBHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPENIETISATh LEH JACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSIX;

pa3pabaTheiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTePUATBHBIX
Y HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCSITEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB IIEJSIM,
OIIEHUBATh PUCKHU TMOCIEACTBUHN NEATEIHHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHATUSIMH M METOJIaMU (DU3UIECKOI
HayKH;

BIIQJIETh HAaBBIKAMHU Y4YEOHO-HCCIIEIOBATEIBCKON M TPOCKTHOM NEATETLHOCTH B 00JaCcTH
(U3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIAJIETh BUJAMH JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETaIlnH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX YUYEOHBIX CHUTyalusX, B TOM 4YHCJE MpU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBIABJISITH IIPUYHUHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJM3UpOBAaTh 3a1ady, BBIJBUTaTh
TUIIOTE3y €€ pEeIIEHHs, HaXOAUTh apryMEHThl /I JI0KAa3aTeNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATh IOJYYEHHBbIE B XOJ€ pEUICHUS 3aJaud pe3ylbTaTbl, KPUTHYECKH
OLIEHUBATH UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (popMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOM NEATEIbHOCTH, B
TOM YHCJIe IPU U3yYEeHUHN (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OpUrMHAIbHbBIE MTOAX0/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJIydyeHHUs WHopMaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOYHUKOB
pPa3HBIX THUIOB, CaMOCTOSITEJIBHO OCYIIECTBJISATh IIOMCK, AaHAJIW3, CHUCTEMAaTU3alUl0 U
MHTEPIPETAINI0 HHPOPMAIIH PAa3IUYHbIX BUIOB U (POPM MpeACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIO/ICHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pECYypcoCOepeKeHH s, TPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MMacCHOCTH;

co37aBaTh TEKCTHl (DUBUYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ ydEéToMm
Ha3HaueHUs uWHoOpManmMM ¥ TENeBOW AayAUTOPUM, BBIOUpas ONTUMAIBHYIO (GopMy
MPEACTABICHUS U BU3YyaITU3alIUH.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
OCYILIECTBISTH OOIIEHNE Ha YpOKaX (PU3UKHU M BO BHE-YPOUHOU IESATEILHOCTH,



pacmno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX WHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh [I€JIM COBMECTHOM JESTEIHHOCTH, OPraHU30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJH C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJA W KaKJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3WIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepPcaIbHbIe YUueOHbIE 1eliCTBUA
Camoopranu3anusi:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATEJIbHYIO JESITENbHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIbHO COCTABJIATH IUIaH PEUICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3ajJad, IJIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHPOBAHUIO U TIPOSIBIICHHIO JPYIUIIMA B oOjactu  (pu3ukw,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBHI B AESTEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICTUTEINIbHBIX IPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nporecce noctukeHus TIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI IO (pU3MKE AJIs
YPOBHsI CpeJHero ooiiero oopa3oBaHus y 0Oy4yaroIIMXCs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOILMOHAIBHOE COCTOSIHUE,
BUJIETh HAMpPaBIEHHS pa3BUTHSI COOCTBEHHOM SMOIIMOHANBHOM Cephl, ObITh YBEPEHHBIM B cebe;

CaMOPEryJIMpOBaHMUS, BKJIFOYAIOIIETO CaMOKOHTpOJIb, yYMEHHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIlMM, BKJIIOYAIONIEH CTpEMJIEHHE K JOCTHKEHUIO LETU U YCIEeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUYUTBIBATh €T0 MPU OCYLIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC U pa3periath KOH(IUKTHL
MHNPEIMETHBIE PE3YJIbTATHI

K xoniy oOyuenust B 10 kJacce mpeaMeTHbIe pe3yiIbTaThl HA 0A30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HA TPUMEpax poJib U MecTo (PU3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JIeSATEIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHS HW3YYCHHBIX (PH3UYCCKHX MOJCICH: MarephalibHas
TOYKa, MHEepLUalbHasl CUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA ra3, MOJENU
CTPOCHHMS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUI 3apsij TP pElIeHUU
(dbu3uYecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MPOILECCH) M OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJIEKTPOJWHAMUKHU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBIDKEHHE TI0 OKPYKHOCTH, WHEpUHUs, B3aumojaeicTBue Ten, auddy3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE KXUIKOCTEH W TBEPABIX TEJl, M3MEHEHHE O00BbEMa TeNl TpHU HarpeBaHUU
(oxyaxxieHun), TEeIJI0BOE paBHOBECHE, HCTIapeHHe, KOHACHCAllUs, TIaBJIeHUE, KpUCTAIIIN3alus,
KHUTIEHUE, BIAKHOCTHh BO3/yXa, MOBBIIIEHNWE JTABJICHHUS ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBSA3b MEXKIy MapaMeTpamMH COCTOSIHMSI ra3a B H30MpOIeccax, 3JIeKTpU3alus Tell,
B3aMMOJICHICTBHE 3apAJI0B;

OTHCHIBaTh MEXaHWYECKOE JIBU)KEHUE, HCIOJb3ysl (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, MEpEeMEIleHre, CKOPOCTh, YCKOpEHHE, Macca Tella, CHJIa, UMITYJIbC Tella, KUHETHYecKas
SHeprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHuueckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TPABWIbHO TPAKTOBaTh (DU3MUECKUN CMBICH HCMOJb3YEMbIX BEJIMYUH, UX
0003Ha4YeHUsI U €IMHUIIbI, HAXOAUTh (GOPMYJIbI, CBA3BIBAIONINE JAaHHYIO (GU3NYECKYIO BEINYUHY
C IpYrUMU BEIHMYNHAMU;

OTHCHIBAaTh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIE SIBJICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JaBJICHUE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0TUYECKOTO JIBHYKEHHUSI MOJIEKYJ, CpeIHEKBaJgpaTU4Has CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodG(UIHEHT MOJe3HOro ACWCTBUSA TEIJIOBOIO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYEHUS M EOUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAM;

OTHCHIBATh M3YYCHHBIC SJICKTPUYECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsiil, AIIEKTPUYECKOE TOJIe,
HAnpsDKEHHOCTDh  TOJIS, TOTEHIMAN, Pa3HOCTh TOTEHIMANOB; MpPU ONUCAHUU MPABUIBHO
TpakTOoBaTh (U3NYECKUI CMBICT HCHOJIb3YeMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tsroTenus, |, |11 u |1l 3akonsr HproToHa, 3aKOH coxpaHeHUs
MEXaHUYECKON PHEPryH, 3aKOH COXPAHEHUSI UMMYJIbCa, IPUHLIUI CYNEPIO3ULUN CUJ, IPUHIUII
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEIHEH KHHETHMYECKOM SHEPIHH TEIUIOBOTO JABUKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOT0 3apsiia, 3akoH KymoHa, mMpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBHUS (TPAaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS X O€30MAaCHOTO MCIIOIH30BAHUS B MOBCEAHEBHOW KU3HU;



BBITIOJIHATE 3KCIIEPUMEHTHl 10 HCCIEJOBAHUIO (DPU3MUYECKUX SIBICHUH U TPOLIECCOB C
WCIOJIb30BAHMEM  TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpPMYITHPOBATH
npobneMy/3agady W THUINOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYILIECTBIISITh TPSMbIE W KOCBEHHBIC HM3MEPEHUs (PU3MUECKUX BEIWYWH, MPH ITOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLICHKH
IIOIPEIIHOCTEN U3MEPEHU;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMH BEIUYMHAMH C HCIOJIH30BAHUEM
MPSMBIX HW3MEPEHHWH, MPU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCUPOBATH PE3yIbTaThI
MOJIYYEHHOUM 3aBHCUMOCTH (PU3WYCCKUX BEIWYMH B BUJC TAOIHUI] U TpadUKOB, JENIaTh BBHIBOJIBI
0 Pe3yNbTaTaM HCCIICI0BaHUS;

coOmoaTk mMpaBmia O€30TMACHOTO TpyJda TPHU TPOBEICHHH HWCCIEAOBAaHUA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HMCCIIEOBATENILCKOM W TPOEKTHOW  JEATENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBLHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PHU3MUYECKOW MOJIENBI0, WCIIONb3YS
¢u3nvecKkre 3aKOHbBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 33Ja4ll BEIOUPATH (PH3HUUECKYIO
MOJIeNb, BBIIENATH (DPU3MUYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMEBIE IS €€ pelIeHHs,
MIPOBOJIMTH PACYETHI M OIICHUBATh PEATBHOCTH IMOTYICHHOTO 3HAYCHHS (PH3NICCKON BEITHMYNHBI,

pemaTh KaueCTBEHHBIC 3a[ayl: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pacCyXJIeHU ¢ OTIOPOM Ha M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKUE SBIICHNUS,

WCTIONb30BAaTh TPU pENICHHH Yy4YeOHBIX 3a7ad COBPEMEHHBbIC HH(POPMAIIOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPHPOBAHHS, WHTEPIIPETAIMN W TIPEICTABICHUS YU4EOHOW H
HAyYHO-TIONYJISIPHONH WH(POPMAITUH, TOJYdEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUSCKU
aHAJTM3UPOBAThH MOJTyIaeMyI0 HH()OPMAITHIO;

MPHUBOANTH TPUMEPHI BKJIA/Ida POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIONb30BaTh TEOPETUYECKUE 3HAHWA N0 (HU3UKE B TIOBCEAHCBHOW IKW3HH JUIS
obecrieueHnst 0€30MaCHOCTH NP OOpAIICHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOITIOZICHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TpyIIE C BHIOJHEHHEM PA3JIMYHBIX COIMAIBLHBIX POJICH, IIIAHUPOBATh PadOTy
TPYIIBL, palMOHAIBGHO paclpelesiiTh OO0S3aHHOCTH W  IUIAHUPOBATh JIESTEIBHOCTh B
HECTAaHIAPTHBIX CHUTYallUsX, aJCKBaTHO OIECHHMBATH BKJIAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpUBaeMOl TPOOIIEMBI.

K koHiy oOyuenust B 11 kJjacce nmpeaMeTHbIC pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMCHHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MecTo (HU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTH, B MPAKTUYCCKOMH
JeSATEIBHOCTH JIFOJICH, IIEJIOCTHOCTh U €IIUHCTBO (DPM3UUECKOM KAPTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMCHCHUS HW3YYCHHBIX (PHU3MUECKUX MOJECICH: TOYCUHBIN
ANIEKTPUYCCKHUIA 3apsiji, JIyd CBETa, TOYCYHBIM HWCTOYHUK CBETa, sJCpHAs MOJEIb aroMma,
HYKJIOHHAsI MOJIE]Ib aTOMHOTO SI/Ipa MPH PEIICHUN (BU3UIECKUX 33]1a4;

pacrno3HaBaTh (HU3MYECKHE SBICHHUS (TPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HKU: AJEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aHMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWSA, JCWCTBUE MArHUTHOTO TMOJs HA MPOBOJHUK C TOKOM U JIBIKYIIUICS 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHOE pacIIpOCTpaHEHHE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakius W MONSIpU3ALMS CBETa, JUCIEPCUs CBETa,
doToanexkrpudeckuit 3pdext (GoTodPdexT), CBeToOBOE AaBlIEeHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaTHOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3IUYHBIX CPEll) U IIEKTPOMArHUTHBIE SBJICHHS (TIPOIECCHI),



UCTOJNB3ys (U3UYECKUE BEIMYMHBI: JJIEKTPUUYECKUH 3apsil, cuja TOKa, OJIIEKTPUYECKOe
HaIpsDKEHUE, DIIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYIAsL CUIA,
paboTa TOKa, MHIYKUWS MAarHUTHOTO IOJiA, cuwia Awmmnepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH{, SHEPrusl 3JEKTPUUYECKOI'0 W MArHUTHOTO IIOJIEHW, NEPUOJ W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX DJIEKTPOMAarHUTHBIX
Kose0anuid, (POKYyCHOE pacCTOSHHE M OINTHYECKas CWJIa JIMH3BI, MPH ONHCAHWU MPABHIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJb3YeMbIX BEIMYUH, HUX OOO3HAYECHUS M CIUHHIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETUYNHAMH;

ONMCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJIEHMSI M IPOLIECCHI, HCHOJB3Ys (pusnueckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3M AaTOMHBIX siEp, TPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOLIUE JaHHYIO (U3MYECKYI0 BEJIUYMHY C APYTUMU
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE PU3NYECKON BEIHUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKOHBl MOCJEIOBATENBHOIO M MMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH DJIEKTPOMAarHUTHOW  WHAYKLIHMH, 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMs CBETAa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHmITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcIia, HocTynaaTsl bopa, 3aKOoH pajMOaKkTUBHOTO pacrnaja, MpH 3TOM pa3iInyvarh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
o0yacTi) IPUMEHUMOCTH;

OTIPEIeNIATh HaIpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh DKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBICHUI M MPOLECCOB C
UCIOJIb30BAHMEM TMPSAMBIX W KOCBEHHBIX HW3MEpEeHHWil: mpu 3ToM  (popMmyianpoBath
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MpeI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpeHUss W HCMHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEJIMYUH C MCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHl MOJTYYEHHOUN 3aBUCHUMOCTH
¢buznyecKux BeNWYMH B BUAEC Tabmuil W TpaduKoB, JAeNaTh BBIBOJBI IO pe3ylbTaTaM
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia O€30MacHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOM UM MPOEKTHOW JESTENBHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000y I0BAHMUS;

pemarb pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOW MOJENbI0, HCIOJIb3Ys
(dbu3nueckre 3aKOHBI ¥ MPUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UUIECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTH MOyYEeHHOTO 3HAUE€HUs! (PU3HMUECKON BETMYMHBI;

peniaTh KaueCTBEHHbIE 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO ILIEMOYKY
paccyXJeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPH pEelIeHUMH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTHH JUIsSI TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMN U TPEICTaBICHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHONH WHGOpPMAIH, MOJYYEHHOW W3 Pa3NUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOJydaeMyI0 HH()OPMAIIHIO;



OOBSICHATH MPUHIUIIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3IHyuaTh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BAaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOANUTH TPUMEPHI BKIIA/A POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTUH;

UCIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmbl, palyuoOHAJIbHO PpacCnpeacisaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€KBATHO OLCHHUMBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B

pelienue paccMaTpuBaeMoi npOOIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
HanuMeHOBAHKE KonnuectBo 4acos
o
Ne Pas3IEeoB U TeM Kontponbsubie [IpakTuueckue OnexTportbIe (UHPpoBbIe)
n/m Bceero 00pazoBaTenbHbIE PECYPCHI
MPOTrPaMMBI paboThl paboThl

Paznea 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUA

dusnka u
11 | MeTomsl 2 bubmmoreka [JOK
' Hay4HOI0 https://m.edso0.ru/7f41bf72
ITO3HAHUA
Hroro no pazaeny 2
Pazgen 2. MEXAHUKA
bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuun.py
21 | Kunematuxa 5 https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
bub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
2.2 | Jlanamuia ! 1C: Ypok https://urok.1c.ru/
Hudoypox:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
bubmmoreka LJOK
https://m.edsoo.ru/7f41bf72
3aKoHbI yau.py . .
23 | coxpanenus 5 6 1 1 https://uchi.ru/teachers/Ik/main
' 1C: Ypok https://urok.1c.ru/
MCXaHUKE
Wudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
HWroro mo pazneny 18

Pazagen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
butmoreka IIOK
https://m.edsoo.ru/7f41bf72
OcHOBBI Yun.py
31 | MOTEKyJApHO- 9 1 https://uchi.ru/teachers/Ik/main
' KUHETHYECKOMN 1C: Ypok https://urok.1c.ru/
TEOpUH Hudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
Bubnuoreka IJOK
OCHOBBI https://m.edsoo.ru/7f41bf72
3.2 10 1
TEPMOJAUHAMUKU Yuu.py

https://uchi.ru/teachers/lk/main



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main

1C: Ypok https://urok.1c.ru/
Undoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/

bubaunoreka [IOK
https://m.edsoo.ru/7f41bf72
ArperatHeie Vaupy
33 ;ZCT::TI;T 5 https://uchi.ru/teachers/Ik/main
' t ’ 1C: Ypok https://urok.1c.ru/
dazoBbIe
Hudoypok:
TepexOiipt https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
Hroro no pazaeny 24
Pazaen 4. QJIEKTPOAUHAMUKA
bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/main
4.1 | Onextpoctatuia 10 1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
bub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
ITocTosiHHbBIM Yuu.py
49 DIIEKTPUIECKUI TOK. 12 https://uchi.ru/teachers/Ik/main
' Toky B pa3IMIHBIX 1C: Ypok https://urok.1c.ru/
cpenax Hudoypok:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
Uroro no pazueny 22
PesepBHOE BpeMs 2
OBLIEE KOJIMYECTBO
YACOB I1O 68
ITPOI'PAMME



https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

11 KUIACC

HaumeHnoBanue KoaunuecTBO yacon
Ne DJIeKTPpOHHBIe (I poBbIe)
q/n | PA3ACIOB H TeM Bcer | Kontpoabnsl | IIpakTnueckn 06PA30BATENBHBIE PECYPChI
NporpaMmmal o e padoThI e padoThbl
Pazaen 1. JIEKTPOANHAMUKA
bubaunoreka [IOK
https://m.edso0.ru/7f41bf72 Yuu.py
MaruuTtHoe 10Je€. https://uchi.ru/teachers/Ik/main 1C:
1.1 | DnekTpoMarHuTHa 11 3 VYpox https://urok.1c.ru/
sl MH Ty KIIHS HNudoypox:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
Hroro no pazpeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
bub6mmoreka [JOK
https://m.edso0.ru/7f41bf72 Vun.py
MexaHn4ecKne u https://uchi.ru/teachers/Ik/main 1C:
2.1 | meKTpOMarHuTHBIC 9 1 VYpox https://urok.1c.ru/
KoJIeOaHus Hudoypox:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72 Vuu.py
MexaHudeckue u https://uchi.ru/teachers/Ik/main 1C:
2.2 | 3JeKTpOMarHUTHEIE 5 Vpoxk https://urok.1c.ru/
BOJIHBI Hudoypox:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/
bubmmoreka LJOK
https://m.edso00.ru/7f41bf72 Vuu.py
https://uchi.ru/teachers/Ik/main 1C:
2.3 | Onruka 10 3 Vpoxk https://urok.1c.ru/
Wudoypox:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
HWroro mo pazneny 24
Pazagen 3. OCHOBBI CHEIIPIAJIBHOFI TEOPUN OTHOCUTEJIBHOCTH
Bubnuoreka IJOK
OCHOBLL https:// m.e_dsoo.ru/7f41bf72 Yun.py
. https://uchi.ru/teachers/Ik/main 1C:
3.1 | SHennaipHon 4 VYpox https://urok.1c.ru/
TEOpUH
OTHOCHUTCIIBHOCTHU I/IHCI)pr OK. . e -
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
Wroro no pazgeny 4

Paznea 4. KBAHTOBASA ®U3UKA

OJ1eMEHTBI
41 - 6
KBAHTOBOW OITHUKUA

Bubnuoreka IJOK
https://m.edso0.ru/7f41bf72 Yuu.py
https://uchi.ru/teachers/Ik/main 1C:
VYpok https://urok.1c.ru/



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/

Undoypok:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/

4.2

Crpoenune aToma

bubaunoreka LIOK
https://m.edso0.ru/7f41bf72 Yuu.py
https://uchi.ru/teachers/Ik/main 1C:
Vpoxk https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/

4.3

AToOMHOE S1TpO

bubmmoreka [JOK
https://m.edso0.ru/7f41bf72 Yun.py
https://uchi.ru/teachers/Ik/main 1C:
Vpoxk https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/

Hroro no pazueny
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Paznea 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPO®U3UKH

bub6mmoreka [JOK
https://m.edso0.ru/7f41bf72 Yun.py

DJeMeHTHI https://uchi.ru/teachers/Ik/main 1C:
5.1 | acTpoHOMHH U 7 Vpoxk https://urok.1c.ru/
acTpou3UKU Hudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
Hroro no pasneny 7

Pazgen 6. OBOBIIAIOIINEE IOBTOPEHUE

bubmmoreka LJOK
https://m.edso00.ru/7f41bf72 Vuu.py
https://uchi.ru/teachers/lk/main 1C:

6.1 Obobmaromee 4 Vpoxk https://urok.1c.ru/
TIOBTOPEHNE MHdoypok:

https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/

HWroro mo pazneny 4

PesepBHOE Bpems 3

OBLLEE

KOJIMYECTBO 68

YACOB I10

[NPOI'PAMME



https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIbBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa pexakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®uswuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. nox penakmueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenney
METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA

I'.A.Msxumies, b.b.byxosnes, H.H.Corckuii / Ilox pen. H.A.IlapdenreeBoii, Pusuka. 10
kJacc. ba3zoBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM NpuiioxkeHueM). — M.: [Ipocsenienue,
2020.

I'. . Msikume, b.b.byxosues, H.H.Corckwuii / Ilon pen. H.A.IlapdentbeBoit, dPusuka. 11
kJacc. ba3zoBblii ypoBeHb (KOMILIEKT C 3JEKTPOHHBIM IpHiiokeHneM). — M.: [Ipocserienue,
2020.

Hunaxtuyeckue marepuainsl Gusuka 11 xnace / A.E.Mapon, E.A.Mapon. — M.: 3narenscTBo
«dpoday, 2018.

TemaTnueckre KOHTPOJIbHBIEC U CAMOCTOSITeNIbHBIE paboThI 1o ¢usuke 11 kmace / O.U.I'pomiiesa.
— M.: U3parenscTBO «IK3aMeny, 2019 1.

3ananusi obpazoBatenbHOro noprana Pemy EI'D

COopHUK 3a1aHUI U CaMOCTOSITENBHBIX paboT «Pu3uka 10y, JI.A. Kupuk, FO.U. [uk- M.:
Nnexca 2019r.

®dusnka. YriayOaeHHBIN Kype ¢ pemeHns MU 1 ykazanusmu. EI'D. Onummnuaasl. Dk3aMeHbI B
BVY3./ E. A Bumnskosa (u ap.) ; [Tog pea. B.A. Makaposa, C.C. UecHokoBa. — 5-oe u3a. — M.:
Jlabopatopus 3Hanui, 2018 r. BMK MI'Y - IKOJIE

®u3znka.3afaYHUK-TPAKTUKYM JJIsl TOCTYMAIOIIKUX B BY3bl — y4€OHO-METOIUUECKOE TocoOue.
EI'D. Onumnuanst. Ox3amensl B BY3./B.A. Makapos, C.C. YecHokoB. — 2-0¢ u3a. — M.:
Jlabopatopus 3Hanui, 2018 r. BMK MI'Y - IKOJIE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

- 3JIEKTPOHHO—METOINYECKHE KOMILJICKTHI:

1.MynsTUMEIUIHBIE KypChI, pa3paboTanHbie KomnaHnuel "dusukon":

-"®du3nka B KapTUHKaX",

-"OtkpoiTas pusuka 1.1",

-"OtkpoiTas pusuka 2.0".

2. O6pazoarenpHbiil koMmiuiekc (OK) «1C:

- IlIxoma. ®usuka, 7-11 k1. bubnuoTeka HarJIAIHBIX HOCOOHIY;

-«1C:1lIkoma. dusnka, 8 KIL.».

3. bounbras sunmknoneaus Kupumia u Medoaus (BOKM).

4. 1C: «Penerutop. ®usuka» (Bepcus 1.5);

5. DnextponHoe yuebHoe uznanue «lloaroroska k EI'D no ®@usukey, poda "2008"
6. YuebHo — Metoandyeckuil KoMIIekT «KuBast pusnka» (KOMIbIOTEpHas 1abopaTopusi) —
M.:MIHT. 2000.

7.CamocTosTeNnsHO pa3paboTaHHbIE MYJIbTHMEIUITHbIE CIIEHAPUH YPOKOB.

8. ObpazoBarenbHBIepecypchl IHTEpHETA

Enunas xosuteknus [{udposeix O6pa3oBarenbHbIXPecypcoB http://school-

(pusuka) collection.edu.ru/catalog/teacher/
Knacc!nasdusuka http://class-fizika.narod.ru/
O6pazoBarenbHbie pecypchl cetu MaTepHeT. Dusnka. alleng.ru/edu/phys.htm

®usuka. ru duszuka. ru http://www.fizika.ru/


http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XsltfjMh8My-6YD9V05SPiyH_s82TMKBsQhT50oL33FBl5_dNXvzkVBe2sEe-poR7U9GFXicvkWDDwTrm9R6brlz0wuUNZWSqjFb3NV8jAvrmRrWH3xo05wIOZi48jt16s?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa1BRcmtEZ3ppNXRxMmo3UEQxNkpzSVF4ejZ1U1hibzFvNVN6VGNGc21URG5lUDZuZ195NkMwOVI1NEFfTmxnVzVFWEREc01lZVRHRjhoV3VIQ2lVdXVLMHhvRHRqbnJLZw&b64e=2&sign=e443109fa7ad5a83e99d7096c11ecdaa&keyno=8&l10n=ru&mc=0&i=6
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XvqxGyo_rnZJn897aIXcYNxxfWmndaIGQuAKC3ErUDkvgFjSR95Mw0RmTyoMT_hflldEwkr8oSFqww68CKt_sv3zB_d-TizSLOuNnMTZzb3NisarNMP2H_Rk9a4suqwLCY?data=UlNrNmk5WktYejR0eWJFYk1LdmtxamRPcjR0alNJOHFic1JBNW9Od1dTZUdNRUZYQ19IbVpOS2dzcFI4OWZjazc0TEhnZXAtZFdzRzZsYnNRTVJ1YzRScWk2aHUtU3loQzI3Z29lcEx3YnM&b64e=2&sign=1ca80256535bb361f4270058632224f2&keyno=8&l10n=ru&mc=0&i=3
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://class-fizika.narod.ru/
http://www.alleng.ru/edu/phys.htm

dusnyecKuii mopran www.fizportal.ru/

OOy4aromue TpexXypoBHEBBIE TECTHI IO PU3UKE IS CPETHUX U www.physics-regelman.com/
CTapIINX KJIACCOB IIKOJIBI (www.elkin52.narod.ru/)
"3annMarenpHas (U3MKA B BOMIPOCaX U OTBETax" WWWw.anna.vega-int.ru/

WNHuTepakTHBHBIC MOICTH (PU3NISCKUX MTPOIIECCOB.

Humepnem- pecypcol
www.booksgid.com- Boo” Gid. DnextponHast OuOIHoTEKA.

www.school.edu.ru/default.asp- Poccuiickuit o0pazoBarenbHblil oprail. JJ0CTymHOCTh, Ka4eCTBO,
3G (HEKTHBHOCTE.

http://www.alleng.ru/edu/phys.htm- O6pa3oBatenbubie pecypcsl MHTepHETa - DU3nka.

http://school-collection.edu.ru/catalog/pupil/?subject=30- Enunas xosutekiust iudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB.

http://fiz.1september.ru/- Yue6no-MeToqu4eckas razera «Ousnkay.

dic.academic.ru- Axkagemuk. CiioBapu ¥ SHIIMKJIOTICINH.

http://nuclphys.sinp.msu.ru/- SInepras ¢pu3nka B HHTEPHETE.

http://college.ru/fizika/- TTogroroska x EI'D

http://kvant.mccme.ru/- Hay4qro-monyssipHbIil pu3nK0o-MaTeMaTHYeCKui x)ypHai «KBaHT».



http://www.fizportal.ru/
http://www.physics-regelman.com/
http://www.elkin52.narod.ru/
http://www.anna.vega-int.ru/
https://www.google.com/url?q=http://www.booksgid.com&sa=D&ust=1460999711503000&usg=AFQjCNHHZFVRUERpKiWoeCiGVVDKyMVuhw
https://www.google.com/url?q=http://www.school.edu.ru/default.asp&sa=D&ust=1460999711504000&usg=AFQjCNEjWRm_2DRg0vWtDGuEEGzCnp9NkQ
https://www.google.com/url?q=http://www.alleng.ru/edu/phys.htm&sa=D&ust=1460999711505000&usg=AFQjCNEGGGrrr1jlXkQB9I8SMJb0M0z_Zg
https://www.google.com/url?q=http://school-collection.edu.ru/catalog/pupil/?subject%3D30&sa=D&ust=1460999711507000&usg=AFQjCNFIagfvZ79K9p8RcP8AxsE0GOsZ6w
https://www.google.com/url?q=http://fiz.1september.ru/&sa=D&ust=1460999711508000&usg=AFQjCNElG-l0GfRvDOcxjlTjqw5IRcXYpg
https://www.google.com/url?q=http://nuclphys.sinp.msu.ru/&sa=D&ust=1460999711509000&usg=AFQjCNE2WAtAV_HLvq-nZ_II9AQ7sfrYpg
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1460999711510000&usg=AFQjCNFmgPwHaKf1DuqiqDWcSetaD49DwQ
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1460999711511000&usg=AFQjCNGI4grfkYjGG4QSxYew4kS_iHlFTA
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