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KonnuecTBo 4acos:
[Tporpamma paccunurana Ha 340 yacoB: B 10 kinacce — 170 yacoB (5 yacoB B Henento), B 11 kinacce —
170 gacoB (5 yacoB B HEJEIO)

MNOACHUTEJIBHAS 3AITMCKA
Pabouyast mporpamma no aurepatype Ha 6a30BOM YpOBHE CpeaHEro o0miero 00pa3oBaHus COCTAaBICHA
B COOTBeTCTBUU ¢ DenepalibHbIM TOCYAApCTBEHHBIM O0pa30BaTENIbHBIM CTaHIAPTOM CPEIHETO
obmero obpazosanus» (IIpuka3 Munnpocsemenust Poccun ot 17.05.2012 N 413) u ¢ yuetom
@®enepanbHON  00pa3oBaTeNbHOM  MporpaMMbl — cpeaHero  obmiero  oOpazoBanust  (IIpukas
Munnpocsenieanst Poccun ot 18.05.2023 Ne 371) u Ilonoxenust o paboueii mporpamme MBOY
«Kapnoropckas CII Nel18».
KonnuecTtBo yacos:

[Iporpamma paccuurana Ha 340 vacoB: B 10 kimacce — 170 wacos (5 yacoB B Heneno), B 11 kimacce —

170 gacoB (5 9acoB B HEZIEIIO)

ConeprkaHue mporpamMMsl 1o (pu3MKe HaIlpaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOM KapTHHBI
Mupa obyuaromuxcs 10-11 knaccoB npu o0ydeHnu ux ¢usuke Ha 0a30BOM YpOBHE HAa OCHOBE
CHCTEMHO-/IEATEIbHOCTHOTO noaxoxaa. IlporpamMma no ¢usuke coorBercTByeT TpedoBanusm OI'OC
COO «k m1aHUPyEeMbIM JIMYHOCTHBIM, MTPEIMETHBIM U METaNpPeIMETHBIM pe3yIbTaTaM 00y4eHHUs, a
TaK)X€ YUYUTHIBAET HEOOXOJUMOCTh Pean3allii MEXIIPEAMETHBIX CBA3€H (PU3UKU C €CTECTBEHHO-
Hay4YHBIMH y4eOHBIMU IpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LEJIN U3y4eHUs (PU3UKU Ha
YpOBHE CpeTHETO O0IIero 00pa3oBaHus, INIAHUPYEMbIE PE3YNIbTaThl OCBOCHHUS Kypca (PU3UKHU:
JMYHOCTHBIE, METaNpeIMETHBIE, TpeIMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma o pusmKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM YHCJIE IPEIMETHbBIE
pe3yibTaThl O ToAaM 00yUYeHHS;

coJiep>kaHue yueOHoro npeamera «@u3ukay 1o rogam 00ydeHus.

[Iporpamma o Gu3MKe MOKET OBITh HCIIOIB30BAHA YUUTEIISIMU KaK OCHOBA [T COCTABIICHUS] CBOMX
pabounx mporpamm. Ilpu pa3zpadoTke pabodeil mporpaMmbl B TEMAaTHYECKOM TNIAHUPOBAHUU JTOJKHBI
OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS AJIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB,
ABJISIOUIMXCS YU€OHO- METOJMUECKUMH MaTepranaMu (MyJIbTUMEIUIHbBIE TPOrPaMMBbI, 3JI€KTPOHHBIE
y4eOHUKHU U 3aJaYHUKH, JJIEKTPOHHbIE OMOINOTEKH, BUPTYaJIbHBIE JIA00PAaTOPUH, UTPOBBIE POTPAMMBI,
KOJIJICKIIMH U(PPOBBIX 00pa30BaATEIBHBIX PECYPCOB), PEATU3YIOIIUMH JUIAKTUIECKHE BO3MOXHOCTH
MH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA, COJIEp:KaHue KOTOPBIX COOTBETCTBYET
3aKOHOAATENLCTBY 00 00pa30BaHUU.

[Iporpamma 1o ¢pu3nKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U IPEAOCTaBIsSET
BO3MOKHOCTb JJISl peaJIn3alliy Pa3InYHbIX METOIMYECKUX MTOX010B K OpraHn3aluu o0yueHus pusnke
MIPH YCIIOBUU COXpaHEHUs1 0043aTeNIbHOM YacTH COIepKaHHs Kypca.



®du3nka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KaU€CTBE YU4EOHOTrO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHUN 00 OKpYXKaroIieM MHpe.
[IkonbHBINA Kypc (GU3UKHU - CUCTEMOOOPa3yIOLIHii /I €CTECTBEHHO-HAYYHBIX Y4EOHBIX NPEIMETOB,
MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH,
ouosorueit, pusznueckoit reorpadueit u actponomueit. licronp3oBanne u akTUBHOE IPUMEHECHHE
(bu3nUecKUX 3HAHUHN OIPEIEIIET XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, IIOJyYEHHsI HOBBIX MAaTEPHUAJIOB C 3a/laHHBIMU
cBoiicTBamMHu U Apyrux. M3yueHune Gpu3anku BHOCUT OCHOBHOM BKJIaJ B JOpMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHpa 00ydaromuxcs, B popMupoBaHUE YMEHHUI IPUMEHSATh HAYUHBII
METO/]I TO3HAHUS MPHU BBIMOJIHEHUN UMH Y4EOHBIX UCCIIEJOBaHUM.

B ocHoBy Kypca pusuku a1t ypoBHS cpeHEero 001ero oopa3oBaHus MOJIOXKEH PsiI UeH, KOTOphIE
MO>KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €I0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUY C HEH KypC SIBIISIETCS JJOTMYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepual U3 BcexX pa3zesioB GU3HUKH, BKIIOUAET KaK BOMPOCH KIIACCUYECKON, TaK M COBPEMEHHON
bu3uKH.

Hoes cenepanuzayuu. B coOTBETCTBUU C HEl MaTepHal Kypca GU3NKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Begymum B Kypce siBisieTcst popMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanusanus npeamnonaraeT UCIoIb30BaHHEe T'YMaHUTAPHOTO
noTeHuuana Gu3nIecKkoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc puszuku npeanoaaraet 3HaKOMCTBO C ITMPOKUM KPYroM
TEXHUUYECKHUX U TEXHOJOTUYECKUX MPUIOKEHUIN U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuszayuu peanusyercsi HoCpeCTBOM BBEACHHS 3JIEMEHTOB CO/IEP KaHUs, TTOCBSIIIEHHBIX
HKOJIOTMYECKUM MpobdieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHIA, a
TaKxe 00CyKIeHUS MPoOIeM palllOHATILHOTO MPUPOOTNIOIb30BAHMS U SKOJIOIMUECKOI 0€30M1acHOCTH.

CrepXHEBBIMU JIEMEHTaMU Kypca (PU3UKH Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHUS SIBIISIOTCS
¢buznueckue Teopuu (HpopMupoBaHUe MPEACTABICHUIN O CTPYKTYpE MOCTPOSHUS (PU3NUECKOMN TeOpuH,
ponu GyHIaMEHTaIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O IPUPO/IE,
IpaHuLaX TPUMEHUMOCTH TEOPHM, U ONUCAHUS ECTECTBEHHO-HAYUHBIX SIBIEHUH U IIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0 B Kypce (PU3UKH pealu3yeTcsl MPexkie BCEro 3a CYET
OpraHHU3aIiy SKCIIEPUMEHTAIILHOM AesTeIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca GU3UKH
- 3TO MCTIOJIb30BaHUE CUCTEMBI (DPOHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOphIe B mporpamme 1o Gu3nke 00beTUHEHBI B OO CIIUCOK YICHHUECKHUX MPAKTHYECKUX
pabot. Beiienenue B ykazaHHOM IepeyHe Jab0paTOpHBIX PadoT, POBOJAUMBIX JJIsl KOHTPOJIS U OLIEHKH,
OCYILIECTBIISIETCS Y4aCTHUKAMH 00pa30BaTEIbHOIO MPOIEcca UCXO0I U3 0COOEHHOCTEH MITaHUPOBAHUS
U ocHameHus kabunera ¢pusuku. [Ipu 3ToM obecnieunBaeTcs OBlaeHHE 00YyJAIOIUMUCS YMEHUSIMU
IIPOBOJUTH KOCBEHHbIE U3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMUYMH U TOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHue yaesieTcsl pelIeHHIo pacY€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacU€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4¥ C IBHO 33JJaHHON (hU3UUECKON MOJIENbIO,
IIO3BOJIAIOIINE IPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jena Kypea, Tak U



MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3neioB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1aHUs
Ha 00bsCHEHHE NPOTEeKaHUs (PU3NYECKUX SBJICHUN U MPOLIECCOB B OKPY’KaIOIIEH KU3HHU, TpeOyroue
BbIOOpa (pr3UUeCKOl MOJIEIH JIJISl CUTYallMH MTPAKTUKE-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY 00ECTICUCHHIO
y4aeOHOTro nporiecca 6a30BbIi YpOBEHb Kypca (U3MKH HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHus
JIOJKEH M3Y4aThCs B YCIOBUSX MPEAMETHOTO KaOMHeTa (PU3UKHU WK B YCIOBUIX UHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT' 0 IMKJa. B kabuHeTe GU3MKN T0IKHO ObITh HEOOX0IUMOE
nabopaTopHOe 000pyIOBaHKE AJISl BBIOJHEHUS YKa3aHHBIX B IPOrpaMMe M0 (GU3UKE YICHUYECKUX
MPAaKTUYECKUX padOT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOE 000pyIoBaHne (POPMHUPYETCS B COOTBETCTBHHU C MIPHUHIIMTIOM MUHHUMAaJIHLHON
JOCTaTOYHOCTH U 00ECIIEYNBAET MTOCTAHOBKY MEPEUYHCICHHBIX B MPOrpamMMe Mo (U3HUKE KITFOUEBbIX
JEMOHCTpAIHA JJIs1 HCCIIEeI0OBaHUS U3y4aeMbIX SIBJICHUN U MTPOLECCOB, SMIUPUUECKHUX U
(byHIaMEHTAIBbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHUH.

JlaboparopHoe o6opyaoBaHHe ISl YHEHUYECKUX MPAKTUYECKUX paboT popMupyeTcs B BUIE
TEMaTHYECKUX KOMIUIEKTOB U 00€CIIeYrBaeTCs B pacuéTe OJJHOTO KOMILIEKTa Ha ABYX 00yJaroIIuXxcsl.
TemaTtnyeckure KOMIUIEKTHI 1a00paTOPHOTo 000pYyA0BaHUS JOJDKHBI ObITh TOCTPOECHBI HA KOMIJIEKCHOM
MCIOJIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BUJIC TU(PPOBBIX JTaOOPaATOPHIA.

OCHOBHBIMH LIENSIMU U3Y4eHUs (PU3UKHU B 00IeM 00pa30BaHUU SBISIOTCS:

(dbopMUpOBaHNE HHTEPECA U CTPEMIICHUS 00YJAIOIINUXCS K HAYYHOMY U3YYESHHIO TPUPOIbI, PA3BUTHE
UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE NIPEJCTABICHUN O HAYYHOM METOJE MO3HaHUA U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4E€HUsI OCHOB CTPOCHUS MaTepUH U
(dhyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

(dbopmHpoBaHUE YMEHHI OOBSICHSTD SIBJICHHUS C UCMOIB30BAHNEM (PH3UUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHKE TIPEACTABICHUI O POJIM (PU3UKHU JIJIsl pA3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTHIA.

JlocTukeHue 3TUX 1esei obecreynBaeTCs pellieHneM CIIEIYIONUX 3a/1a4 B MPOIecce N3YUEeHUS
Kypca (DM3MKH Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:

MpUOOpETEeHNE CUCTEMBI 3HAaHUI 00 00IIKX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKITIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (DPHU3HKY, SJIEKTPOINHAMHKY, KBAHTOBYIO (DU3HUKY M SJIEMEHTHI
acTpousuky;

(dbopMUpOBaHNE YMEHUN TIPUMEHATh TEOPETUUECKHE 3HAHUS I 00BbACHEHUS! (PU3NYECKUX SBJICHUN
B IIPUPOJIC U /IS IPUHSATUS MIPAKTUYECKHUX PEIICHUH B MOBCEIHEBHOW KHU3HU;

OCBOEHHE CIIOCOO0B PEIICHUS Pa3IUYHbBIX 33/1a4 C ABHO 33JJaHHON (hPU3MUECKOI MOJIeNblo, 3a/1ay,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/IaHNe (PH3UUECKON MOJIENH, aIEKBATHOHN YCIIOBHSM 331a4H;

MOHMMaHHUEe (PU3MUECKUX OCHOB M MPUHITUIIOB JEHCTBUS TEXHUIECKUX YCTPOUCTB U

TEXHOJIOTHYECKUX TPOIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPENY;



OBJIa/ICHUE METOJJaMH CAaMOCTOSITEILHOTO IJIAHUPOBAHUS U IIPOBEACHUS (PU3NUECKUX
HKCHEPUMEHTOB, aHAJIN3a U MHTEPIIpEeTaliMi HHPOPMALIUK, ONPeAEIeHNs JOCTOBEPHOCTHU MOIYy4E€HHOI'O
pe3yibraTta;

CO3JIaHH€ yCIOBUH JIJIsl pa3BUTHs YMEHUH POEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
TESITETLHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIl yPOBEHB) HA YPOBHE CPEIHETO OOIIEro 00pa30BaHUs OTBOIUTCS
136 gacos: B 10 kacce - 68 gacoB (2 yaca B Hezeno), B 11 kiacce - 68 gacoB (2 yaca B HEJIEIO).

[pennaraemsrii B mporpamMme 1o (pu3nke nepeueHb 1a00paTOPHBIX U MPAKTHYECKUX PaboT SBISIETCS
PEKOMEHI0BaHHBIM, YUUTEIb JI€]aeT BBIOOP MPOBEACHUS 1a00PaTOPHBIX paOOT U OIBITOB € YYETOM
WHIWBUTYATBHBIX 0COOCHHOCTEH 00yUJarOIMXCs.

Jlro6as pabouast mporpaMma JI0JKHA TIOTHOCTRIO BKITFOYATh B ce0sI cofiepKaHue TaHHON
IIPOrpamMMBbl 10 (PHU3HKE.

B otaenpHBIX cydasx Kypc pusuku 6a30BOro ypoBHSI MOXKET U3ydaThes B 00bEMe 204 yaca 3a aBa
roga o0y4enus (3 u B Hegemo B 10 u 11 kiaccax). B aToMm cinydae yBennuuBaercs He MeHee yeM 110 20 4
pe3epBHOE BpeMsi, KOTOPOE MCIIOIB3YETCS YIUTEIEM /ISl H3yYEeHHUsT BOIIPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM NpOodHIIeM 00YUEHUs, U YBETUUNBACTCS yueOHas Harpy3ka, OTBOJIMMas Ha U3y4eHHE
MEXaHUKHU, MOJIEKYJISIPHOHN (PU3MKM U 3JIEKTPOAMHAMUKY, 33 CUET PACIIMPEHUS YHUCIIa 1a00paTOPHBIX

paboT UCCIeOBATENHCKOTO XapaKTepa U YPOKOB PEIICHHs KAYECTBEHHBIX U PACUETHBIX 3a]1ay.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
®OI'OC ycranaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS OOYJAIONTUMHUCS TMPOTPaMM

OCHOBHOTO 00IIIeT0 00pa30BaHus:
JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpenaMera «Pu3ukay TOJKHBI 0TpakaTb TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUIMXCs PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOeXIEHU,
COOTBETCTBYIOUIMX TPAJUIMOHHBIM ILIEHHOCTSIM POCCHUICKOrO OOINECTBa, pacCIIMpPEHHE >KU3HEHHOTO
OTbITa U OMbITA JEATEIBHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX HANpPaBICHUN BOCHHUTATEIHHON
NEeSITEIbHOCTH, B TOM YHUCJIE B YACTH:
1) rpasknanckoro BOCIIMTAHHS:

c(OPMHPOBAHHOCTh TPAKIAHCKON IMO3UIMK OOYYAIOIIErocss Kak aKTHMBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IIecTBa;

MPUHSITHE TPAIULIUOHHBIX 00IEUETOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITETLHOCTh B HHTEpEcaxX IPasKIaHCKOT0 O0IIECTBa, y4acTBOBATh
B CaMOYIIPaBJICHUH B 00pa30BaTEeIbHONW OpTraHU3aIuH;

yYMEHHE B3aUMOJCHCTBOBATH C COLIMAJIBLHBIMU MHCTUTYTaMU B COOTBETCTBUHU C MX (YHKIHSIMH U
Ha3HAYCHHUEM,;

TOTOBHOCTh K TYMaHHUTAPHOW U BOJIOHTEPCKOH eATEITHHOCTH;
2) NaTpHOTHYECKOr0 BOCIHTAHMUS:

Cc(OPMHPOBAHHOCTh POCCUMCKON TpakTaHCKOH WAEHTHYHOCTH, MaTPUOTU3MA; LEHHOCTHOE
OTHOIIIEHHE K TOCY/IapPCTBEHHBIM CHMBOJIaM, JOCTHKEHUSAM POCCUICKUX YUEHBIX B 001acTH PU3UKU U
TEXHHKE;

3) AyXOBHO-HPABCTBEHHOTO BOCIIHTAHMS:



c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHUS; CIOCOOHOCTh OLIEHUBATh
CUTYaLMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHU, B TOM YHCJIE B I€ATEIbHOCTH YYEHOIO;

OCO3HaHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyayIIEero;

4) 3¢TeTHYecKOro BOCIHUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYLIETO
¢du3nveckoit HayKe;

5) TpynoBoro BocnuTanus:

UHTEpEC K Pa3IMYHbIM cepaM NMpOoPEecCHOHAIBHON AESITENbHOCTH, B TOM YHCJIE CBSI3AHHBIM C
(bU3MKOI U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oynymieil npodeccun u peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3oBaHMIO B o0nacTh (U3UKK Ha
MPOTSI)KEHUH BCEU KU3HU;

6) 7K0/10rHYeCKOro BOCHUTAHMIS:

C(OPMHPOBAHHOCTh  HKOJIOTUYECKOH  KyJIbTYpbl, = OCO3HAaHHE  TIJOOANBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE JIEMCTBUUA B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUA IeieH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacumpenue omnbiTa JIEATENbHOCTH 3KOJIOTMYECKOW HAIpPaBIEHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHUi 1o (usuke;

7) UeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
¢bu3nveckoil HayKu;

OCO3HaHME LIEHHOCTH HAay4yHOW [EeATEIIbHOCTH, TOTOBHOCTh B IIpolecce M3y4deHUs (PU3HNKH
OCYHIECTBJIATh IPOECKTHYIO M MCCIIEI0BATEIbCKYIO J€ATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.
METAINPEJAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHMBepcaJbHbIe YueOHbIe AelicTBUsl ba3oBble Jorudeckue geiicTreus:

CaMOCTOATENFHO (POPMYIHPOBATH M AKTYaJIM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMpeNeNsaTh LUEIu ACATEIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS; BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pAaCCMATPUBAEMbIX (PU3MUECKHX SBICHUIX;

pa3pabatTbhiBaTh IUIAH pELIEHUS MPoOJeMbl C Y4ETOM aHajM3a HUMEIOLIUXCS MaTepHUaJbHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM, OLIEHUBATH
PHUCKU TIOCIEACTBUN AESATEIBHOCTH;

KOOPJIUHUPOBaTh W  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAlbHOTO, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE NTPU PELICHUH KU3HEHHBIX MPOOIIeM.
ba3oBble Hccie10BaTEeILCKUE NeHCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU H METOIaMH (PU3MUECKON HAYKH;

BJIa/ICTh HABBIKAMH y4eOHO-HCCIIEA0BATENbCKOM M MPOEKTHOM IESITENbHOCTH B 00NacTU (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PeIllIeHus 3a1a4 (PU3NIecKoro
COJIepKaHusl, IPUMEHEHUIO Pa3JIMUHBIX METOA0B [TO3HAHUS;

BIaJE€Th BHUJAMHU JACITEIBHOCTH II0 IIOJIYYEHHIO HOBOIO 3HAHUS, €ro HMHTEpIpETalu,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3UYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHUCIE TPHU CO3TAHUU
y4€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;



BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UpPOBaTh 3aJady, BBIIBUIATh TUIOTE3Y €€
pEILIeHNs, HaXOAUTh apryMEHTBHI I J10Ka3aTeIbCTBA CBOMX YTBEP)KIEHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELIEHUS;

aHAJIN3MPOBATh IOJYYCHHBIE B XOJAC PELICHUS 3aJa4M pe3yJbTaTbl, KPUTHUYECKHA OLEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON 1€ATEIBHOCTH, B TOM UUCIIE
NIPU U3yYEHUH (PUBUKHU;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh NEPEHOCUTh 3HAHUS
10 (pU3KKe B IPAKTUYECKYIO 00J1aCTh KHU3HEIEATENbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JacTel; BbIIBUTaTh HOBBIE UIEU, IPEIaraTh
OpPUTMHAJIbHBIE MOJIXOJIbl U PEIICHHUS; CTaBUTh MPOOJIEMBI U 3a/1auHl, TOMYCKAIOIIKE aJbTepHATUBHBIC
pelIeHHUs.

Pab6ora ¢ undgopmanmeii:

BJIaJIeTh HaBBIKAMU NOJY4YeHUs MH(POpMALUM (U3MUECKOrO COAEPKAHUSA U3 MCTOUYHMKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILIECTBIISATh IOMCK, aHaju3, CHUCTEMATH3alUI0 M HHTEpIpeTaIiio
MH(POPMAIIMY Pa3TMYHBIX BUJOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJb30BaTh CPEJCTBA HH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B PpELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3allMOHHBIX 3a7ad C COOJIOJeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCcOCOepekeHMs, MPABOBBIX U ATHUECKUX HOPM,
HOpM MH(POPMAIIMOHHON OE30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEpXKaHMA B pa3iuyHbIX (opmarax ¢ y4yéToM Ha3zHAuEHUS
MH(pOPMALIUU U LIEIEeBOH ayIUTOPUHU, BBIOMPAsk ONTUMAIIbHYIO ()OPMY MPEACTABICHUS U BU3YyaU3alUH.
KomMmyHukaTnBHbBIe yHUBepcaibHble YueOHbIe 1eHCTBUA:

OCYILIECTBIATh OOIIEHHE Ha ypoKax (U3MKU U BO BHE-YPOUHOU JEATEIBHOCTH; pPaclO3HABATh
MPEINOChIIKA KOH(JIMKTHBIX CHTYalldii M CMTr4aTh KOHQIJIUKTHL, pa3BEPHYTO U JIOTUYHO HU3JaraTh
CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPENICTB;

[IOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMaHIHON M MHIUBUAYaJbHOW pabOThI; BHIOMPATH
TEMaTUKY U METOJbl COBMECTHBIX JEHCTBHM ¢ y4ETOM OOLIMX MHTEPECOB, U BO3ZMOXKHOCTEN Ka)kKJOTO
YJIeHa KOJIJIEKTUBA;

IIPUHUMATD L€ COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBAThH JEHCTBUS 1O €€
JNOCTHIKCHMIO: COCTABJIATH IUIAH JEUCTBHUM, PaCIpeNesaTb pOJIM ¢ y4ETOM MHEHHMM YYaCTHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4yeCTBO CBOEr0 BKJIAJa M KaXKAOIO y4aCTHMKA KOMAaHIbl B OOLIMH pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE IIPOEKTHI, OLIEHMBaTb MAEH C TO3ULMHM HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETHYECKOE ITOBEACHHUE B PA3JIMYHBIX CHUTYALHUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHHBepcaJibHbIe yueOHble AeiictBus Camoopranu3anus:

CaMOCTOSITENIEHO OCYIIECTBIISATH MO3HABATEIBHYIO IEATEIBHOCT B 007aCTH (PM3UKU U aCTPOHOMMH,
BBISIBIISATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIIECHUS paCYETHBIX M KAYECTBEHHBIX 33/1a4, IJIaH BBITIOJIHEHMS
MPAKTUYECKOH paboThl € y4€TOM MMEIOIIMXCS PECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPENOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYALUSM;



pacmupsaTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NPEANOUYTEHU; enaTh 0CO3HAHHBIN
BBIOOp, apTyMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYIUIUU B 00NacTU (PU3IUKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBIH HHTEJVIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBUE
pE3YIBTAaTOB LIETM;

BJIQ/ICTh HAaBBIKAMU I[IO3HABATEIbHON pEeIIEKCHH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCTIOJIB30BaTh MPUEMBI peIICKCHH /ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MIPUHUMATH PEIICHHUS 110 UX CHIKEHUIO; TPUHUMATh MOTHUBEI
U apryMEeHThl APYTUX TPH aHaIu3e pe3ylbTaToOB NEATEIbHOCTH; MPUHUMATh ceOs, TMOHWMAasi CBOH
HEJOCTAaTKU U JTOCTOMHCTBA; MPUHUMATh MOTHBBI U apryMEHTHI IPYrUX MPHU aHAJIH3e Pe3yIbTaToOB
NeSITEIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYTHX Ha OIIMOKH.

B mpornecce 1ocTHKEHUST TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMBI IO (DH3HKE IS YPOBHS
CpeIHero o0Iero oopa3oBaHus y 00y4arIUXCsl COBEPIICHCTBYETCS AMOIMOHATBHBIN

WHTEIJICKT, MPEeIOIararoHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3SMOLMOHAIBHOE COCTOSIHUE, BUIETh
HAIpPAaBIICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIILHOM c(hephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpETYJIMPOBAHMS, BKIIIOUAIOLIETO CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/ICHUE, CTIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM H MPOSIBIATH THOKOCTH,
OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHUIO LEIH U YCIEXy, ONTHMH3M,
MHUIIMATUBHOCTh, YMEHUE JI€UCTBOBATh, UCXO/I U3 CBOUX BO3ZMOXKHOCTEN;

HMIIATUH, BKJIIOYAIOIIEH COCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH
€ro IpHU OCYIIECTBICHUH OOIEHUS, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOLLIEHUS C APYTUMHU JIOAbMH,
3a00TUTHCS, IPOSBIATH MHTEPEC U pa3pemarb KOHPINKTHL

INPEIMETHBIE PE3YJIbTATbBI

K koniy o0yuenus B 10 kiacce mpeaMeTHbie pe3yibTaThl HA 0a30BOM yPOBHE JOJKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHIA:

J€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (pU3MKU B (POPMUPOBAHUU COBPEMEHHON HAaYy4YHOM
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKH M TEXHOJOTHH, B NMPAKTUYECKON NeATEIbHOCTH
JIOCH;

YYUTBHIBATH TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENel: MaTephalibHas TO4YKa,
WHEpLHaIbHas cucTeMa OTcuéTra, abCOMIOTHO TBEPAOE TENO, UCAIBHBIN T'a3, MOJIEIH CTPOCHHS Ta30B,
KHUJIKOCTEN U TBEPABIX TEJ, TOUSUHBIN JIEKTPUUECKUH 3apsi/l IPH pelIeHnU GU3NYECKUX 3a/1ay;

pacro3HaBaTh (hU3MYecKue sIBJICHUS (IIPOLEeCChl) U OOBSICHATh X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEILIECTBA U AJIEKTPOJAMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE TMAaJCHHUE TeJ, IBMKEHHE MO OKPYXKHOCTH,
WHEpLHS, B3auUMoJIeHcTBUE Tell, AUPPy3usi, OpOYHOBCKOE ABMKEHUE, CTPOSHUE KUIKOCTEH 1 TBEPABIX
TeJl, U3MEHeHHe 00bEéMa Tesl MpHU HarpeBaHuu (OXJIAXKACHHM), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJEHCAlMsl, TUIaBJICHUE, KPUCTAJUIM3AIMSL, KUIIEHUE, BIaXKHOCTh BO3/lyXa, OBBIIIICHUE JaBICHUS ra3a



MIPY €r0 HAarp€BaHHUH B 3aKPBITOM COCY/E, CBA3b MEXKIY TapaMEeTpaMu COCTOSIHUA ra3a B U30Mpoleccax,
AJIEKTPU3ALIMS TEN, B3AUMOAECHCTBHE 3apsJIOB;

ONMKCHIBATh MEXAHMYECKOE IBUKCHHE, HCIONB3ysd (U3NYECKUE BEIUYHHBI: KOOpAWHATA, MYTh,
NepeMenieHrue, CKOpOCTh, YCKOPEHHME, Macca Tejla, CHila, UMITYJIbC Tejla, KUHETUYECKas SHEprus,
MOTEHITMATBHAS YHEPT U, MEXaHWYeCKas paboTa, MeXaHUYEeCKasi MOIITHOCTh; MPU ONMCAHUU TIPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BEIMYMH, UX OOO3HAUYEHUS W €IUHUIIBI, HAXOJIUTh
(hOpMyIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYHUHY C IPYTHUMH BETNIHMHAMU,

OIMKCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIC SBIICHUS, WUCIONB3YS (pu3mueckue
BEJIMYUHBI: JaBJICHUE ra3a, TEMIEPaTypa, CPEIHssI KMHETUYECKAsl SHEPIHUsl XaOTHYECKOTO JBUKEHUS
MOJIEKYJ, CPEIHEKBAJAPATUYHASI CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIJIOThI, BHYTPEHHSSI SHEpPrus,
pabora rasza, KO3QQUIUEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATEIIS, MIPH OMHCAHUH MPABHIEHO
TPaKTOBAaTh (PU3NYCCKUN CMBICT HCIOJB3yEeMbIX BEIWYHH, MX OOO3HAUEHUS W €IUHUIIBI, HAXOJIUTh
(bopMyIibl, CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYUHY C IPYTUMH BETUYHHAM;

OMKCHIBATh U3yUYCHHBIE JIEKTPUUECKHIE CBOMCTBA BEIIECTBA U JICKTPUUECKHUE SIBJICHUS (IPOIIECCHI),
UCIIONB3Ys (PU3NYECKHE BETUYHHBI: DJIEKTPUUECKUH 3apsijI, HIEKTPUIECKOE T0JIe, HAMPSHKEHHOCTH OIS,
MOTEHIMAN, PA3HOCTb MMOTEHIMAIOB; MPU OMHCAHUU NPABWIBHO TPAKTOBATH (DU3UUYECKUUA CMBICI
UCTIOJIb3YEMBIX BEIMYHH, UX 0003HAYCHHS U €IUHUIIBL, YKA3bIBaTh (DOPMYITBI, CBSI3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

aHAJTM3UPOBATh (U3UYECKUE TPOIECCHI U SBJICHHSI, UCIIONB3Ys (PU3HUECKUE 3aKOHBI M IPUHIIUIIBL:
3aKOH BceMUpHOTo Tarotenus, I, IT u 111 3akonsl HptoTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUH,
3aKOH COXPAHEHUS UMITYJIbCA, MPUHIMIT CYNEPIO3UIIMU CUJI, TPUHUUII PABHOIPABUS WHEPLHAIBHBIX
CHUCTEM OTCYETA, MOJIEKYJISPHO-KUHETUUYECKYIO TEOPHUIO CTPOEHHMS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHel KWHETHYECKOW JHEpruH TEIUIOBOTO MBIKEHUS MOJIEKYN ¢ aOCOJIOTHOM TeMmepaTypou,
MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOr0 3apAaa, 3akoH KynoHa, npu s3tom
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHUHILMUIBI JCHCTBUS MAIlMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHs UX O€30MAaCHOT0 HCIOIb30BAHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh  OKCIIEPUMEHTBI TI0 HCCIEOBAaHUIO (PH3WYECKUX SBICHUH ©  TPOIECCOB C
MCIIOJIb30BAaHUEM TIPSMBIX, U KOCBEHHBIX M3MEPEHUH, MPU 3TOM (POPMYIUPOBATEH MPoOIIeMy/3a1ady
TUMOTE3y YYEeOHOTO OKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 TIPEIJIOKEHHOTO OOOpYIOBAaHHS,
MIPOBOJMTH OTBIT ¥ (POPMYITHPOBATEH BBIBO/IBI,

OCYIIECTBJIATh TPSMbIE M KOCBEHHBIC HM3MEpPEHHUS (PU3NYECKUX BEIWYWH, TPU 3TOM BBIOUPATH
ONTHUMAJIBHBIA CHOCO0 HM3MEpPEHHsT W HCIOJIh30BaTh HW3BECTHBIE METOJBI OIICHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUYECKHMMH BEIMYMHAMH C HCIIOJB30BAHUEM MPSMBIX
U3MEpEHUll, TpU OTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3ylbTaThl MOIYUYECHHOM
3aBUCHUMOCTH (DM3MUYECKUX BEJIMYUH B BUJIE TAOMUI[ U TpaduKOB, JAENaTh BHIBOJBI M0 pe3yiabTaTaMm
HCCIIEIOBAHUS,

cobOmoiath mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUM MCCICOBAaHWNA B paMKax ydeOHOTO
IKCIIEPUMEHTa, Yy4eOHO-HCCIEAOBATEILCKOM W TPOSKTHOW JEATEIBHOCTH C HCIOJIh30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYAOBAHNUS;

pemaTth pacdy€THBIC 3a7a4d C SIBHO 3aJIaHHOM (PU3WYECKOW MOJENbI0, HCIOIB3yS (HU3ndeckue
3aKOHBI ¥ MPUHITUITEI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BRIOUPATh (PU3UUECKYIO MOJIEIb, BBIICATh



¢bu3nveckne BeTMIUHBI U (POPMYITBI, HEOOXOIUMBIE JUIsI €€ peIIeHUs], IPOBOJUTH PACYETHI U OIICHUBATH
pearbHOCTh MOJIYYEHHOTO 3HaUCHUs (PU3HMUYECKON BEINYHHEI,

pemaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO  IETIOUKY
paccy>KIACHUHN C OTIOPOI Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUCCKUE SBICHHS,

WCTIOJIB30BaTh MPH PEUICHUH YYeOHBIX 3a/lad COBPEMEHHBbIC MH()OPMAIMOHHBIC TEXHOJIOTHH JIJIS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIpPETAIMH W TPEACTABICHHUS YUeOHOH W HAyYHO-TIOMYJISPHOM
MHPOpPMALIMY, TOTYYSHHOM W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIydaeMYIO
MHPOPMALIHUIO;

MPUBOJIUTH TIPUMEPHI BKIIaJa POCCUHCKUX U 3apyOeKHBIX y4YEHBIX-(DM3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHUSA MO (U3UKE B IOBCEIHEBHOW >KU3HU sl oOecredeHus
0€30IaCHOCTH NpH OOpalIeHWH ¢ MpUOOpaMM M TEXHUYECKHMMM YCTPOWCTBAMM, JUISI COXpPAHEHHUS
3JI0pOBbs U COOJIFOJICHHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKpYKaIoIIEH cperne;

paboTaTh B rpyIie ¢ BHIOIHCHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh Pa0OTy TPYIIIIHI,
paIMOHAIBFHO pactpeAesaTh 0053aHHOCTH U TNIAHUPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX CHTYAIUsX,
aJICKBaTHO OIICHWBATh BKJIAJ KaXKAOTO W3 YYaCTHHKOB TPYNIBl B pEIIEHHE paccMaTpHUBaeMOi
poOIeMBI.

K koHiy o0yuenust B 11 Kiiacce mpeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
C(OPMHPOBAHHOCTh Y O0YYAFOIIUXCS YMEHUI:

JEeMOHCTPUPOBATH Ha MPUMEpaxX posib U MecTo (pru3uku B (HOPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHBI MUpA, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJOTHMH, B NMPAKTHUYECKOH IEeSATEITHLHOCTH
JIO/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TIPUMEHEHUST M3YYCHHBIX (DU3MYCCKUX MOJEJICH: TOUCUHBIA JICKTPUUYCCKUN
3apsi, JIyd CBeTa, TOYCUHBIH NCTOUYHUK CBETA, sIIEPHAs MOJEIb aToMa, HYKJIOHHAs MO/ aTOMHOTO
SIpa TIPU PEUICHUN PU3UYECKUX 3aaY;

pacnio3HaBaTh (U3NYECKUE SBICHHUS (IIPOLECChI) W OOBSACHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOM (PM3MKH: 3JEKTpUYECKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XHUMHUYECKOE, MATHUTHOE JICHCTBHS TOKA, B3aUMOJCHCTBUE MAarHUTOB, 3JICKTPOMAarHUTHAS WHIIYKIIHS,
JeHCTBUE MAarHUTHOTO TOJsI Ha TPOBOJHUK C TOKOM M JBWKYIIUKCS 3apsill, 3JIEKTPOMAarHUTHBIC
Kosie0aHUs ® BOJHBI, TPSMOJMHEHHOE pACIpOCTPAaHEHHE CBETa, OTPAXKCHHE, NPEIOMIICHUE,
uHTEephepeHys, TudpakIus U HOISpU3aIMs CBETa, TUCTIEPCHS CBeTa, (HOTOdNEKTpuIecKuid dddekt
(poroaddekrt), cBeTOBOE IaBICHHE, BO3HUKHOBEHHE JMHEHUATOr0 CIEKTpa aromMa BOAOPOAA,
€CTECTBEHHAsI U HCKYCCTBEHHAs PaJIHOAKTHBHOCTD;

ONMCHIBaTh M3YYCHHBIC CBOWCTBA BEHIECTBA (DJIIEKTPUYECKUE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOJUMOCTh DPA3IMYHBIX CPEI) W DIIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI),
UCTIONB3Yysl (PU3MUECKUE BEIMUYUHBI: AJIEKTPUUECKUI 3apsijl, CUiIa TOKA, JIEKTPHUECKOE HAIpsKEHHE,
AJIEKTPUUYECKOE COMPOTHUBIIEHUE, PA3HOCTh IMOTEHIUANIOB, 3JIEKTPOJBIKYILAs cHia, paboTa TOKa,
WHAYKIMS. MarHUTHOTO TMOJisi, cwiia Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KATYIIKH, SHEPTHUs
AIIEKTPHUYECKOTO M MAaTHUTHOTO TTOJIEH, TIEPHOT M 4aCTOTa KOJIeOaHNH B KOJIeOATETbHOM KOHTYPE, 3apsi
U CHJa TOKa B IPOLECCE TAPMOHUYECKHUX AJICKTPOMArHUTHBIX KoyieOaHWi, (OKyCHOE paccTOsSHHE U
OIITHYECKAasl CHJIA JIMH3bI, IPU ONKCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI UCHOIB3YEMBIX
BEJIMYMH, UX O0O03HAYCHHUS M CAMHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYCCKYIO
BEJIMYMHY C JPYTUMH BEITUUNHAMH,

OINMMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOILECCHI, MCIIONB3YS (U3NYECKHE BEITMYHHEIL:
CKOpOCTB JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTHs M UMIYJIbC (POTOHA,



Nepuoj; Mojypacmajia, SHEprusi CBA3M AaTOMHBIX SA€p, NPU ONUCAHUM TNPAaBUIBHO TpPAKTOBATH
¢u3nUecKuii CMBICT UCITIONB3YeMbIX BEIWYHMH, UX OO0O3HAYCHHS M €IUHHIIbI, YKA3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU, BBIUUCIATH 3HAYCHUE
(bU3N4EeCKON BETUUNHBI;

aHAJIM3UPOBaTh (PU3NYECKHE IPOLIECCH U SBICHUSA, UCIOb3Ys (PU3NYECKHE 3aKOHBI U IPUHIIUIIBL:
3akoH OMma, 3aKOHBI [OCJIEIOBATEJIbHOTO U MapajUIeIbHOTO COEIMHEHUS MPOBOJHMUKOB, 3aKOH
Jlxoyns-JIeHna, 3aKOH AJIEKTPOMATHUTHOM MHIYKLHMH, 3aKOH IPSMOJIMHEMHOIO pPacIpOCTPaHEHHUs
CBETa, 3AaKOHBl OTPAaXXCHHUsS CBETa, 3aKOHBI IPEIOMJICHMS CBETa, YpPaBHEHME OWHIITEWHa s
¢doro3pdexra, 3aKOH COXpaHEHUS HHEPrUU, 3aKOH COXPAHEHUS MMIIYJbCa, 3aKOH COXPAaHEHMS
ANEKTPUYECKOTO 3apsAla, 3aKOH COXpPaHEHHMs MaccoBOrO 4YHCNa, TMOCTyinaTtel bopa, 3akoH
paIMOAaKTHBHOTO pacmajga, MpH OSTOM pas3idyaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTH4ECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIbI, 00J1aCTH) IPUMEHUMOCTH;

OIIPEACIIATh HAIPABJIEHUE BEKTOpPA MHIYKIMM MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM, CHJIBI
Amnepa u cuibl JIopenia;

CTPOMTb U ONMHCHIBATh M300pa’keHNE, CO3/1aBaEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh AKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3NYECKHX SBJICHUH W  TPOIECCOB C
MCTIOJIb30BAaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUIl: pU 3TOM (popMynupoBaTh mpodiiemy/3anady u
TUNOTE3y Y4eOHOro SKCIEpPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTr0 000pynOBaHMS,
IIPOBOJUTH OMBIT U (OPMYIUPOBATH BHIBOABI;

OCYIIECTBIATh MPAMbIE M KOCBEHHbIE M3MEpEHUs (DU3MUECKUX BEJIMYUH, NMPU 3TOM BBIOHMpaTh
ONTUMANBHBIA CcHOCO0 M3MEpEeHHs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKH IOTPEHIHOCTEH
U3MEPECHU;

UCCIIeIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C MCIIOJIB30BAHMEM MPSIMBIX HW3MEPEHUil: Mpu
3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (PMKCUPOBATh PE3YNbTAThl MOJIYYEHHON 3aBUCUMOCTU (PU3HUECKUX
BEJIMYMH B BUJE TaOIHIl U TpadUKOB, AeJaTh BHIBOABI M0 PE3yJIbTaTaM MCCIEA0OBAHNUS;

coOroaTh mpapmia 0€30MacHOro TpyJaa NpPU TMPOBSACHHHM HMCCICJOBAHHMNA B paMKax ydeOHOTro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKON U TMPOEKTHOM MAEATENbHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOI0 000PYL0BaHMS;

pemaTh pacy€THBIE 3aJayl C SBHO 3aJaHHOM (U3NYECKOH MOAEIBIO, HCIOJNB3Yys (U3HMUEecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aul BHIOUPATh PU3NYECKYIO MOJIENb, BBIICISATh
¢du3nveckne BeMIUHBI U (POPMYITBI, HEOOXOIUMBIE [Tl €€ peIeHUs], IPOBOJUTH PACUETHI U OIICHUBATH
pearbHOCTh MOJIYYEHHOTO 3HaUCHUs (PU3HMUECKON BEIIUUHMHBI,

pelars KAauyeCTBEHHBIC 3aJadu: BBICTpauBaThb JIOTMYECKH HEMPOTUBOPEYMBYIO LEHOYKY
paccyKAeHUI ¢ OIIOPOH Ha U3yYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPHU PEUICHUH Y4e€OHBIX 3a7jay COBpPEMEHHbIEe MH(GOPMALMOHHbIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETAlMM W NPEACTaBICHHUS y4eOHOM M HAy4YHO-TIOMYJISIPHOM
uHpOpPMAaLIUY, MOJYYEHHOM U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKH aHAIM3MPOBATH IOJy4aeMYIO
uH(pOpPMAaIIUIO;

OOBSACHATH PUHIIUIIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPONUCTB, pa3andaTh yCIOBUS
ux 0e301acHOro MCI0JIb30BaHUS B ITOBCEIHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUA MO0 (U3UKE B IOBCEJIHEBHOW JKU3HU AN oOecredeHus
0€30MacHOCTH NpU OOpaleHUH C MNpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, ISl COXPaHEHUS
3JI0POBbSI U COOJTIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cpene;



paboTaTh B IPYNIE ¢ BRIOJHEHUEM PA3IUYHBIX COUATIBHBIX POJICH, INTAHUPOBATH pa0OTy TPYIIIIBL,
paIMoHAaIBHO pacIpeesiTh 00sI3aHHOCTH | IIAHUPOBATH JESATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJICKBaTHO OIICHMBATh BKJIAJl KaXKJAOTO U3 YYACTHUKOB TPYIIBI B PEIICHHE pPaccMaTPUBAEMOMA
poOJIEMBI.

COJAEPKAHUE OBYYEHUA
10 KJTIACC

Pasnen 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka - Hayka o npupoze. Hayunsle MeTOABI IO3HAHUS OKPYXKAIOLIEro Mupa. Poib sxcriepuMenTa
¥ TEOPUH B IIPOLECCE MO3HAHUS PUPOABL. DKCIIEPUMEHT B (PU3HKeE.

MogenupoBanue (Hpru3NYeCcKHX sIBIEHUH 1 niponieccoB. Hayunslie runotessl. duzndeckue 3aKOHbI U
Teopuu. I paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBHSL.

Pone 1 MecTO Gpu3UKU B OPMHUPOBAHUH COBPEMEHHON HayYHOU KapTUHBI MUPA, B IIPAKTHUECKOM
NEATENbHOCTH JIOAEH. /[emoncmpayuu

AHaIOroBbIe U U(PPOBBIE U3MEPUTENIEHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUNKH.

Pazgen 2. Mexanuka Tema 1. Kunemamuka

Mexanundeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOT O ABMKEeHUA. Cucrema oTcuéTa.
TpaekTopus.

[lepemerienue, CKOpoCTh (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX NMPOEKLUU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHUE NTEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEeHHE. [ paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMELICHHUS MaTEPUAIbHONW TOYKH OT BPEMEHH.

CBobOoaHoe nageHue. Y cKkopeHue cBOOOHOTO MaIeHHUS.

Kpuponuneiinoe nBuxeHue. J[BrkeHre MaTepUalibHOM TOYKH 110 OKPY>KHOCTH C IIOCTOSIHHOM 1O
MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JJMHEHHast ckopocTh. [leprnon u yactoTa obpamieHus.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHuveckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHUE: CIIUJIOMETD, ABUKEHUE CHAPSIIOB, LICITHbIE
U peMEHHBIE Nepenavu. /Jemoncmpayuu

Mopenb cucteMbl 0TCUETA, ILUTFOCTPALIMS] KHHEMATUYECKUX XapaKTEPUCTHK JBUKEHUS.
[IpeoOpa3oBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MexaHU3MOB. [lajieHue Ten B Bo3nyxe u B
pPa3pe’KEHHOM POCTPAHCTBE.

HabGmroienue aBmkeHus Tena, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus: cBOOOIHOTO najeHus. HanpasieHue ckopocTH MpH ABMKEHUH MO OKPY>KHOCTH.
YueHnuecKuil 3KCIIEpUMEHT, T1abopaTopHbIe paboThI

N3yuenne HepaBHOMEPHOTO IBMKCHHUS C IIEJIBIO OTPEIEICHIS MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOMICHUS MEXKTY ITyTSMH, TTPOUICHHBIMHU TEJIOM 32 MTOCJIEI0BATEIbHbBIC PABHBIE
MIPOMEXYTKH BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHHH C HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune ABUKEHUS IapUKa B BA3KOM )KUIKOCTH.



Nzyuenune aBuxeHus Teaa, OpOIMIEHHOTO TOPU30HTAIIBHO.
Tema 2. [lunamuka

ITpunnun orHocurensHocTy [Manuited. Ilepseiii 3akoH Herotona. MiHepuuaibHble CUCTEMBI OTCYETA.

Macca tena. Cuia. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 11 MaTepuanbHOU
Touku. Tpernii 3akoH Hpl0TOHA J1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHpHOro TAroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kaueHus). Cuna tpenust. Cyxoe tpenue. Cuna TpeHUs
CKOJILKEHUS U cuiia TpeHus nokos. Koagunuent tpenus. Cuna conpoTUBICHUS IPH ABIKECHUU TeJa B
KHUJIKOCTH WU Tase.

[TocTynaTensHOE M BpalaTesIbHOE ABIKEHHE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalueHus. [Ineyo cuibl. YcimoBus paBHOBECUS TBEPAOrO TeNA.

TexHuueckre yCcTpoicTBa U IPAKTUUECKOE IPUMEHEHUE: TOAIIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX
CIIyTHHUKOB. /[emMoHCcmpayuu

SIBreHNE MHEPUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT A€(pOpMaIiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHHE CUJT TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buibl paBHOBeCUs. Yuenuueckuu sxcnepumenm,
Jnabopamoptvle pabomvl

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT
ux neGpopMaIui.

HccnenoBanue ycioBuil paBHOBECHs TBEPIOIO Tella, UMEIOIIETO OCh BpalCHHUS.
Tema 3. 3aKOHBI COXpaHEHHS € MEXAHUKE

Nmmynbsc MaTepuaibHON TOUKH (TeJa), CUCTEMBI MaTepUATbHBIX TOUEK. IMIynbe CUitbl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBM>KEHHE.

Pabota cunbl. MOIITHOCTE CHIIBIL.

Kunernyeckast sHeprusi MaTepraibHOM ToukH. TeopeMa 00 M3BMEHEHUH KHHETHYECKON YHEPTHH.

[TorennmanbHas sHeprus. [loTeHnmanbpHas sHEprus ynpyro 1e(opMHUpPOBAHHON MPYKUHBL.
[ToTenmanpHas SHEPTH Tela BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIE U HETIOTEHIHAIBHBIE CHIIBL. CBSA3b pa0OThI HETIOTEHIIMATBHBIX CHII C H3MEHEHUEM
MEXaHUYECKON SJHEPTrUH CUCTEMBI TEJ1. 3aKOH COXPAHEHUSI MEXAaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKknue yCTpocTBa U MPAKTUYECKOE TPUMEHEHUE: BOJOMET, KONIEP, MPYKUHHBIN MUCTOJIET,

IBUKEHUE pakeT. /Jemoncmpayuu



3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexon moTeHIMANBHON SHEPTUU B KUHETHUECKYIO U 00paTHO. Yuenuueckuil sKkchepumenm,
nabopamopnvie pabomol

N3yueHre abCONMOTHO HEYIIPYTOTo yAapa ¢ HOMOILBIO ABYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3HM pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUH Tejla Ha IpUMepe
PaCTsKEHUS PE3MHOBOIO KI'yTa.

Pasoen 3. Monexynapnas ¢usuxa u mepmoounamuxa Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM
TEOPUHU

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KHHETUYECKONW TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nemwxkenue. Auddysus. Xapakrep ABIKEHHS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUIKOCTEN U TBEPABIX TeI U 00bICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX
Mozenei. Macca u pazmepsl Mosiekyil. Konnuectso Bemectsa. [loctosnnas ABorapo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ usamepenue. lllkana remnepatyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETUYECKOW TEOPUU UJI€aTIBHOIO
ra3a. AOCoIIIOTHas TeMIeparypa Kak Mepa cpeJHell KHHETHUECKON SHEPTUU TEIIOBOTO JIBUKEHUS
yactun rasza. [lIkana remneparyp KensBuna. ['a30Bble 3akoHbl. YpaBHeHue MenneneeBa-KianelipoHa.
3akoH [lanbroHa. M30mporneccel B H€aIbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEILLIECTBA.
I'paduueckoe nmpeacTaBaeHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCTpoucTBa U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHCTpanuu

OnbIThI, OKa3bIBAIOLINE UCKPETHOE CTPOSHHE BEIIECTBA, (poTorpaduu MOJIeKy OpraHUueCcKuX
COEJIMHEHUI.
OmnprTel 0 1M Py3un xKuIKOCTEN U ra30B. Moaens 6poyHOBCKOTo ABMxeHus. Mozens onbita lTepHa.

OnbITel, OKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOZAECTBUA. Mozeib,
WUTIOCTPUPYIOIIAsl IPUPOAY AABJICHUS ra3a Ha CTEHKH cocyna. ONbIThI, HIUIIOCTPUPYIOLINE YPAaBHEHHE
COCTOSIHUS MJI€aJIbHOTO T'a3a, U30MPOLECChl. Yuenuueckuii skcnepumenm, 1abopamophsie pabomol

Onpenenenne Macchl BO3yXa B KJIAaCCHOM KOMHATe Ha OCHOBE U3MepeHH 00bEMa KOMHATHI,
JABJIICHUS U TEMIIEPATYPhl BO3lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSIHUSI Pa3pEKEHHOTO Ta3a.
Tema 2. OCHOBBI TEpPMOIMHAMHUKH

TepMmonuHamMuyeckas cucteMa. BHyTpeHHsIs1 SHeprusi TEpMOIMHAMUYECKON CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonndecTBo TemnoTsl v pabota. BHyTpeHHss SHEpTrHsi 0JHOATOMHOTO MJI€aIbHOTO Tas3a.
Bupae! Teruionepeaum: TEMIONPOBOAHOCT, KOHBEKIUS, U3JIyY€HUE. Y IeTbHAas TEMI0EMKOCTh
BenecTBa. KoanmuecTBo TENMIOTHI IPH TEMJIONEpPEAAUE.

ITousitre 06 aguabaTHOM mpornecce. [lepBolil 3akoH TepMoanHamMuKH. [[puMeHeHne nepBoro 3aKkoHa
TEPMOJMHAMUKH K H3omporieccaM. ['paduueckas nHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoGpatumMocTs nporeccoB B pupoe. TernnoBbie MaluHbl.

[TpuHIMIBI 1eHCTBUS TETUIOBBIX MalinH. [IpeoOpazoBaHus SHEPTHH B TETIJIOBBIX MAILTHAX.



Koaddumnment nonesnoro neicteus teroBoi mamuHsl. Lk Kapao u ero koadduiment noiesHoro
IeHCTBUS. DKOJIOTHUECKUE MPOOIIEMBI TETTIOIHEPT € TUKH.
TexHu4eckne yCTpoucTBa M MPAKTUIECKOE IPUMEHEHHUE: IBUTATENIh BHYTPEHHETO CTOPaHHUSI,

OBITOBOI XOJIOIUIBHUK, KOHIUIIMOHED.
JleMoHcTpanuu

V3meHeHne BHYTPEHHEH SHEPTHH Tesla IPU COBEPLICHUN pa0OTHI: BBIJIET MPOOKH U3 OYTBUIKH MO
JEHUCTBHEM CXKATOTO BO3yXa, HarpeBaHue d(hupa B JTaTYHHOU TPyOKe MyTéM TPCHHUS
(BuaeoieMOHCTpaIusl).

V3meHeHne BHYTpeHHEN SHEPTHH (TeMIepaTypbl) Tea npu Teruionepenaye. OnbIT Mo aguadaTHOMY
pacIIMpeHnIo Bo3ayXa (OMBIT ¢ BO3YIIHBEIM OTHUBOM). Moe/ii mapoBOil TypOUHBI, ABUTATEISA

BHYTPEHHETO CrOpaHMs, PEaKTUBHOTO JIBUraTEIsl.
YdaeHUuecKuil SKCIIEPUMEHT, TabopaTopHbIe paboThl M3mepenue yoenvHol menioéMKoOCmu.

Tewma 3. ArperatHbie cocTosiHUS BelecTBa. Pa30BbIe MEPEXO/IbI

[Tapoo6pazoBanue u konaeHcauus. Vicnapenue u kunenue. AGCOIIOTHAs U OTHOCUTEIIbHAS
BJIQXKHOCTh Bo3/yXxa. HachleHHslit map. Y nenpHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEpPATypbl KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopQHble Tena. AHU30TPONUs CBOMCTB KpucTalioB. JKunkue
kpucramisl. CoBpeMeHHble MaTepuaisl. [lnaBnenne u kpuctaausanys. Y JeibHast TEIUI0Ta IIaBICHUS.
Cy6numarusi. YpaBHEHHUE TEIUIOBOIO OajaHca.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH MOJIY4EHHS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTUH. [Jemoncmpayuu
CBoiicTBa HachIIEHHBIX TapoB. Kurnenue npu noHmxeHHoM AaBiieHUH. CriocoObl H3MEepeHHs
BIIQ)KHOCTH.

HabmroieHne HarpeBaHus U IJIaBJICHUS KPUCTAJUIMUECKOr0 BenlecTBa. JleMOHCTpalys KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomul I3MepeHre 0THOCUTENBHON BIAXKHOCTH
BO3/YyXa.

Pa3zpnen 4. Dunexkrpoaunamuka Tema 1. Inekmpocmamuka

DnexTpuszanus Ten. JIeKTpudeckuil 3apsa. J{Ba Buaa saekTpuueckux 3apsiioB. [lpoBonHuky,
JTUAJIEKTPUKU U TIOJIYIPOBOJHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOIO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbIi 3J€KTpHUUECKUM 3apsl. DIEKTPUUECKOE MOJIE.
Hanpsx€HHOCTB 251eKTpryecKoro nosis. IIpuHnmn cynepno3sunun 3IeKTpUIecKux nosje. JInauu
HaIpPsKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pa6ora cui anexTpoctaruueckoro nois. [lorennuan. Pasnocts norenuuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJe. JusnexkTpuyeckas npoOHUIaeMOCTb.

DnekTpo€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTH TNIOCKOT0 KOHAEHCATOpa. DHEPTus
3apsKEHHOIO0 KOHJEHCATOoPA.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: AIEKTPOCKO, SJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPONIPUOOPOB, KOHAEHCATOP, KONMPOBAJIbHBIN anmnapar,

CTPYHMHBIN IpUHTEp. Jemoncmpayuu



YCTpOUCTBO U IPUHIUI ACUCTBUSA IEKTPOMETPaA. B3auMogencTBre HadIeKTPU30BaHHBIX TEIl.
DIIEKTpUYECKOE T0JIE 3apsyKEHHBIX Tell. II[pOBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DnexTpocTaTHuecKas 3alllnTa.
JIMBNIEKTPUKY B 3JIEKTPOCTATUUYECKOM OJIE.

3aBUCHUMOCTD IEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa OT IUIOLIAAH TUIACTHH, PACCTOSTHUS MEXKIY
HUMU U JUIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEH caTopa. Yuenuueckuil skcnepumenm, 1abopamopHule pabomsi
N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTOAHHBIN 2JIEKTpUUYECKUN TOK. TOT €pa3IMuHbIX Cpeaax

DNEeKTpUYECKU TOK. Y CJI0BUS CYIIECTBOBAHUSA 3JIEKTpUUECKOro Toka. Mcrounnku Toka. Cuma Toka.
[TocTosiHHBIN TOK.
Hanpspxenue. 3akon Oma 15 yyacTka LETH.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y IEBbHOE CONTPOTUBIIEHUE BelecTBa. [locienoBarensHoe,
napajieJIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB.
Pa6ota anexTpuueckoro Toka. 3akoH Jxoymnsa-JIenia. MOIHOCTb 3J1eKTPUYECKOTO
TOKa.

DIIEKTPOABUKYIIAS CUJIA U BHYTPEHHEE COMPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa JiJIs MOJTHOM
(3aMKHYTOI) 351eKTpuueckoii ernu. KopoTkoe 3aMbIkaHHE.

DNEeKTpOHHAs TPOBOJIUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIPOTUBJIEHUSI METAJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpudecKkuii TOK B Bakyyme. CBoMCTBa A1IeKTpOHHBIX y4KoB. [lomynpoBogauku. CoOcTBeHHAs
Y IPUMECHAs MPOBOIUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA p-ni-niepexona. [lomynpoBoiHUKOBBIE
PUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOPAX M pacIulaBax 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAS AUCCOLIUALIHS.
DIEKTPOIH3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [lnazma.

TexHuueckne ycTpoiCcTBa U NPAKTUYECKOE TPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, DJICKTPOHArPEeBaTEIbHbBIE TPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHBIICHHSI, BAKYYMHBIN THOJI, TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHHUKOBBIN U0,
ranbBaHuKa. /Jemoncmpayuu
N3mepenne cuiibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTb CONIPOTUBIIEHUS LIWINHAPUYECKUX POBOJHUKOB OT JJINHBI, IUIOLIAIN TONIEPEYHOTO
CEUEHHUs U MaTepuaa.
CMmeniaHHOE COETUHEHUE TPOBOJHUKOB.
[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHNe TalbBAHUYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIIEHUS. 3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.
IIpoBoarMOCTE 351€KTPOIUTOB. VICKpOBO# pa3psit ¥ MPOBOIUMOCTH BO3yXa. OJTHOCTOPOHHSS
IIPOBOAMMOCTD IMOAA.
Y4eHnyecKkuit IKCIIEPUMEHT, JIabopaTOpHbIe PabOTHI

N3ydeHne cMeIaHHOTO COEUHEHUS PE3UCTOPOB.



I/I3M€peHI/Ie BHGKTpOHBH)iCYIHCﬁ CHJIbI UICTOYHUKA TOKA U €TO BHYTPCHHCTO COIMIPOTUBJICHUS.

Hab6nronenue snexrposusa.

MexnpeameTHble CBA3H

N3zyuenue kypca ¢pusuku 6a30Boro yposHs B 10 kinacce oCyIecTBiIsieTcs: ¢ yu€ToM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMHu MaTeMaTHUKH, OMOJIOIMH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvle noHsamus, CBSI3aHHbIE ¢ U3yYSHUEM METO/I0B HAYUYHOTO MTO3HAHUS: SIBIICHUE,
Hay4HbIH (hakT, runoresa, punueckas BEIMUMHA, 3aKOH, TEOpUsl, HAOIIOJCHUE, SKCTIEPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHWH, JIMHEHas QyHKIMA, napabona, runepbona, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKLIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX NPOCKLIUHA HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanuueckoe IBUKEHUE B )KUBOU Tpupoae, Auddys3usi, ocMoc, Ter1o00MeH ) KUBbIX
OpPraHu3MoOB (BUBI TEIUIONEPEAaUH, TEIJIOBOE PAaBHOBECHUE), DIIEKTPUUECKHE SIBICHUS B )KUBOU
IIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJ, KUJIKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJIIOB,
ANEKTPOJINTUYECKAS TUCCOLUALINS, TaJIbBAHNKA.

l'eoepaghus: BaxXHOCTh BO3/lyXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonoeus: ipeodpazoBaHKUE ABUKEHHUN C HCIIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (paKeTa, BOAOMET U IpYyTHe),
JIBUTATEIb BHYTPEHHETO CrOpaHus, apoBasi TypOMHa, OBITOBOM XOJOIMIBHUK, KOHIULIUOHED,
TEXHOJIOTUH MOIY4YEHHs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3aIlNTa, 3a3€MJICHHE JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTEP, 3JEKTPOHArpeBaTeNIbHbIE IPUOOPBI, HIEKTPOOCBETUTENIbHBIE IIPUOOPBI, F'aJIbBAaHHUKA.

11 KJIACC

Paznen 4. DiekTpoguHaMmuka
Tema 3. MaruuTtHoe nosie. DneKTpoMarHuTHasi MHIyKIUS

[TocTosiHHbIE MarHuThl. B3auMoaelicTBUE MOCTOSHHBIX MArHUTOB. MarnutHoe nosue. Bekrop
MarHuTHON UHAYKIMH. [[puHIMI cynepno3uiuy MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKLIMH.
KapTuna nuHuii MarHuTHOM MHIYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTHO€ 1MoJjie TPOBOJHUKA ¢ TOKOM. KapTiuHa JTMHUN WHIYKIIMH MAarHUTHOTO TTOJISl JUTHHHOTO
MIPSIMOTO TTPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MMPOBOIHUKA, KATYIIKH C TOKOM. OmnbIT OpcTeaa.
B3auMogeiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOZlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb U HarpaiieHue. [[BrkeHue 3apsokeHHON YacTHUIBI B OJTHOPOHOM
MarHuTHoOM noJje. PaGota cubl Jlopenna.

SIBneHue 3eKTpOMarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHIYKIIMH.

DNEeKTpOABMKYIIAsl CUIa MHIYKIUH. 3aKOH 3J€KTpOMarHuTHOM uHaykuuu dapanes.



BuxpeBoe aniekTpuueckoe nosie. JNeKTPOABHKYILAs CUla UHAYKIIMU B IPOBOJHUKE, ABHKYIIEMCS
MIOCTYIATEIbHO B OJTHOPOJIHOM MarHuTHoM nodje. [Ipasuiio Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIUMHU. DIEKTPOABIIKYILAS CUJIa CAMOMHIYKIIMH.
OHeprus MarHUTHOTO TOJISl KaTYHIKU C TOKOM. DJIEKTPOMarHuTHOE I0JIE.

TexHuuyeckre ycTpoHCTBa U MPAKTUIECKOE IPUMEHEHHE: TOCTOSIHHBIE MarHUThI, 3JIEKTPOMAarHUTHI,
AJIEKTPO/IBUraTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, THAYKLIMOHHAS N1e4b. /JemMoncmpayuu

OneIT Dpcrena.
OTKJI0HEHUE 3JIEKTPOHHOT0 MMy4YKa MarHUTHBIM oJIeM. JIMHUM MHIYKIIMHM MarHUTHOTO T1OJISI.
B3aumopeiicTBrue ByX MPOBOJHUKOB ¢ TOKOM. Curita Amiiepa.
HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA. SIBIIEHHUE 3JIEKTPOMAarHuTHOW HHAYKIMU. [IpaBuiio
Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIMH. Yuenuueckuil skcnepumenm, 1abopamopmvie pabomul 3ydenne
MarHUTHOT'O IOJISl KaTyLIKU ¢ TOKOM. McciienoBanue AeicTBYUS IOCTOSIHHOIO MarHUTa Ha paMKy ¢

ToKOM. MccnenoBaHue sIBIEHUS AIEKTPOMAarHUTHON MHIYKIIMH.

Pazgea 5. Kosedanus u BOJIHBI
Tema 1. Mexanuueckue U 3JI€KTPOMarHUTHbIE KoeOaHus

KonebarenbHas cucrema. CBOOOAHBIE MEXaHWYECKHE KosleOaHus. ['apMoHndeckue KoebaHusl.
[lepuon, yactora, amrutynaa u ¢asza konedanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYeCKUN MasTHHK.
VYpaBHeHHE rapMOHUYECKHX KoJjieOanuil. [IpeBpaliienrne s3Hepruu npu rapMOHUYECKUX KOJECOAHUSAX.

KonebarenpHblit KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUS B UI€AIBHOM KOjie0aTeIbHOM
KOHTYpe. AHaJorusi MeX/1y MEXaHUUYECKUMHU U JIEKTPOMarHuTHeIMU KoseOanusMu. Gopmyna
ToMcoHa. 3aKOH COXpaHEHHs SHEPIHH B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxarouux kojaeOaHusX. BeiHyX/1eHHbIE MeXaHHYecKHe Kosiebanus. Pe3oHaHc.
BbIHyX/1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHUsI.

Ilepemennslil Tok. CHHYCOMAAIBHBIN IEpEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIUIMTYAHOE ¥ I€UCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HANIPSKEHUSL.

Tpancdopmarop. [IponsBoacTBo, nepenaua u NoTpedIeHNUE HNEKTPUIECKON SHEPIHH.
DKOJIOTUYECKUE PUCKU IIPU IPOU3BOICTBE dJIeKTposHeprun. KynpTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HHU.

TexHudeckue ycTpoiuCTBa U IPAKTUYECKOE IPUMEHEHHUE: AIEKTPUIECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOI0 TOKa, JJMHUM dJIeKTponepenad. Jemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeIbHON cUCTEMBI (MTPYKUHHBIN HIIM MaTeMaTHYEeCKUH
MasITHHK).

Hab6nronenue 3atyxaromnux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

CB0OO/IHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHH) JJIS JIEKTPOMArHUTHBIX
KOJIeOaHUH.



Pe3onanc npu nocienoBaTeIbHOM COIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mooenv nunuu snekmponepedayu. Y 4eHUUECKUNA SKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

HccnenoBanue 3aBUCMMOCTH NIEPUO/IA MaJIbIX KOJICOaHMI I'py3a HA HUTHU OT JAJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue nepeMeHHOT0 TOKa B IIENU U3 MTOCJIEI0BATEILHO COCTUHEHHBIX KOHICHCATOPA,
KaTYIIKU U PE3UCTOpA.

Tema 2. MexaHuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI

Mexanudeckue BOJHBI, yciioBUA pactipoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus U JUIMHA
BouiHBL. [loniepeunsie u npoaonbHbie BoMHBL. UHTepdepenius u nudpakins MEXaHUIECKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUS U3TYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BekTopoB E, B, V B aniekTpoMaruutHo# BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE,
peroMIIeHUe, moJspu3anus, Tudpaxius, uarepdepenius. CKOpoCTh AMEKTPOMATHUTHBIX BOJH.

[Ikana »neKTpoMarHuTHBIX BOJH. [IprMeHeH e 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3M U TelleBUACHU. Panronokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbl.

TexHuveckue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEULIMHE, Paiap, paAUONPUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-neus.

JleMoHCTpanun

OO6pa3oBaHue U pacTpOCTpaHEHUE TTOTIEPEUHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 kKak HICTOYHUK 3BYKa.

Habnroienne otpakeHus U IpeIoOMIICHUS] MEXaHUYECKUX BOJH.

Habmonenne natephepeHnu U AUPpaKkiuid MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYION M 9aCTOTOM KOJICOaHHIA.

UccnenoBanue CBONCTB AJIEKTPOMATHUTHBIX BOJH: OTPAXEHUE, IPEIOMIICHUE, MOJSPU3aLIUs,
nudpakmys, HHTepdepeHIns.

Tema 3. OnTHka

I'eomeTpuueckas onrtuka. [IpsmMonuHeliHoe pacipocTpaHeHHE CBETa B OJTHOPOIHOM cpene. Jlyu
cBeTa. TOYeUHbIl ICTOYHUK CBETA.

Otpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300pakeHUH B IIIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTe b MPETOMICHHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIil yroJ MoJTHOTr0 BHYTPEHHET0 OTPaKCHHUS.

Hucnepcus ceeta. CroxkHbI cocTaB O6enoro cBera. LIper.

Cobwuparonue u paccenBaroiiye JHH3bI. ToHKas TrH3a. DOKyCHOE pacCTOSHHE B ONITUYECKAs CHIIa
TOHKOM JInH3BI. [locTpoeHne n300pakeHnii B COOMPAOIINX U paccenBarONuX JuH3ax. @opmMyiia TOHKOH
JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.



Bonnosas ontuka. Matepdepenuus cseta. KorepeHTHbIC HCTOUHUKH. Y CIIOBHS HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTUHE OT ABYX CUH(Aa3HBIX KOI€PEHTHBIX
HUCTOYHUKOB.

Hudpaxius csera. Judpakunonnas pemérka. Y ciaoBue HaOI0AeHHS TNTABHBIX MAKCUMYMOB IIPH
naJeHU MOHOXPOMAaTHYECKOro CBeTa Ha TUPPAKIUOHHYIO PEHIETKY.

[onapusanus ceera.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: OUKH, JIyNa, (oToanmnapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, ATU(PPAKIIMOHHAS PEIIETKA,
HOJIIPOU L.

JleMoHCTpanuu

[IpsiMonuHeHOe pacpocTpaHeHUe, OTPAKEHHUE U MpesloMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.

ITonHOE BHYTpeHHEE oTpakeHHe. Moaenb cBeTOBOIA.

HccnenoBanue CBOMCTB N300paKEHHI B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue natepdepeHimm crera.

HaGnronenue nugpakuuu ceera.

HaOnronenue nucnepcuu cBerta.

[Tonmyuenue criekTpa ¢ moMoIbko Mpu3Mbl. [lonydyeHne ciekTpa ¢ TOMOIIbIO AUPPAKIIMOHHON peIETKY.
HaGnronenue nonspusauu cBera. Yuenuueckuil skcnepumenm, rabopamoprule pabomel VI3mepenue
rokasaTesis mpesloMJIeHus cTekna. MccienoBanue cBOMCTB U300paxkeHuit B muH3ax. Habmonenue
IUCIIEPCUU CBETA.

Pa3znen 6. OcHOBBI crieMATbHONH TEOPUHM OTHOCUTEJILHOCTH

['panu1Ibl TPUMEHUMOCTH KJIacCUYECKON MexaHUKU. [locTynaTel cienraibHON TEOpUH
OTHOCHUTENIFHOCTH: UHBAPHUAHTHOCTH MOAYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTEIFHOCTU
OWHIITENHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHIE BPEMEHHU M COKPAIIICHUE JTHHBI.
DHeprus 1 UMIYJbC PENSITUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SJHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YAaCTHULbl. DHEPIUs MTOKOS.

Pasznen 7. KBanToBas pusunka
Tema 1. DnemMeHTHI KBAaHTOBOM ONTHUKHU
®otonbl. Popmyna [Inanka cBs3u s3HEpruK (GOTOHA C €r0 YACTOTOM. DHEPTUs U UMIYJbC (POTOHA.
Otkpeitue u uccienopanue Gorordpdexra. OnbiTel A.I'. Cronerosa. 3akoHb! poTo3ppeKTa.
VYpasuenue DitnmreitHa 1is Gotodddekra. «KpacHas rpanuia» dpotodrddekra.
HaBnerune cBeta. OmbrTe! [1.H. JIebeneBa. Xumudeckoe IeCTBHE CBETA.
TexHuueckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: (POTOINEMEHT, (POTOAATUHK, COTHEUHAS
Oarapes, CBETOAUON. /JemoHcmpayuu
®oTo3(deKT Ha ycTaHOBKE ¢ IMHKOBOM MiIacTHHOM. MccnenoBanre 3akoHOB BHeIIHETo (poToaddexTa.
Ceeronuon. ConHeuHas 6atapes.

Tema 2. Ctpoenue aTroma



Monens aroma Tomcona. Onbitel Pesepdopna mo paccestauro a-uactuil. [InanerapHas Moenb
atoMma. [loctynatetr bopa. Uznyuenue u nornomenne GOTOHOB MPU MEPEXOJIE aTOMa ¢ OJTHOTO YPOBHS
sHepruu Ha Jpyroul. Buasl cniektpoB. CrieKTp ypOBHEH 3HEPruu aTomMa BOJI0PO/Ia.

BomHoBbIE cBoOMCcTBa yacTull. Bonuel ne bpoinsa. KopyckynsspHO-BOJIHOBOMW Jyaau3M.
CrioHTaHHOE U BBIHYXKJECHHOE U3JTyYeHHE.

TexHuuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIN3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

JleMoHCTpanuu

Monens onbita Pesepdopna. Onpenenenue JIHHBI BOTHEI Ta3epa. Habmoenne TuHeiuaThiX CIIEKTPOB
u3irydenus. Jlasep.

Y4eHn4eCcKul IKCIEpUMEHT, JJabopaTopHbIe paboThl Habnrodenue nunetiuamozo cnekmpad.

Tema 3. AToMHOE SIAPO

DKCIIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHUSA siipa. OTKpBITHE PATMOAKTUBHOCTH. OIIBITHI
Pezepdopaa mo onpeaeneHnio coctaBa paqnoakTUBHOTO n3mydeHust. CBoiicTBa anbda-, 6era-,
ramMma-usilydeHus. BimsiHue painoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeITHE TPOTOHA U HEeWTpoHa. HykimonHas moaens siapa ['eizenOepra- Banenko. 3apsy siapa.
MaccoBoe uuciio sapa. M3oronsl.

Anba-pacnaj. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacman. ['amMmma-u3nydeHnue. 3aKoH
PaauOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuiibl. JlegekT maccol siapa. Snepusie peakuuu. Jlenenue u
CUHTE3 s1/Iep.

Anepubiii peaktop. TepmosiaepHblil cuaTe3. [Ipo0aeMBI M IEPCIIEKTUBHI SIICPHON YHEPTETUKH.
DKOJIOTMYECKHUE aCIEKThI IACPHON SHEPTETUKU. DIIeMEHTapHbIE YaCTUIIbl. OTKPBITHE MO3UTPOHA.
MeTop1 HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YacTull. DyH/1aMeHTalbHbIE B3aUMOACHCTBUS.
EnunctBo duznueckoit kapTuHbl Mupa. TeXHHUECKHEe YCTPOUCTBA U MPAKTUYECKOE PUMEHEHHE:!
I03UMETp, Kamepa BunbscoHa, sifiepHblil peakTop, atomMHast 6omba. [Jemoncmpayuu

Cuémuux uonusupyrowux vacmuy. Y YeHUIECKUI SKCIIEpUMEHT, 1a00paTopHbIe paboThI

HccnenoBanue TpekoB 4acTHIL (11O TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Otanbl pazButus actpoHoMud. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 38é31H0r0 HeOa. Co3Be3ausi, SpKue 3BE3/IbI, IIAHEThI, X BUANMOE JABMKeHre. ColHeYHas
cHCTEMA.

Connue. ConHeyHast akTUBHOCTh. MicTounuk sneprun CoinHua v 3BE€371. 3BE3/1bl, X OCHOBHBIE
XapaKTePUCTUKH. J[MarpaMma «CHeKTPaIbHBIN KJIACC - CBETUMOCTBY. 3BE3/bI IITABHOM
IOCJIEAOBATEILHOCTH. 3aBHCUMOCTD «MAacCa - CBETHMOCTEY JIJI 3BE3 ]I TNIABHOM MOCJICI0BATCILHOCTH.
Buytpennee crpoenue 38€371. COBpeMEHHBIE MPECTABIEHUS O IPOUCXO0KACHUH U 3BoJoMK CoHIA U
3BE3/1. DTambl )KU3HHU 3BE3]I.

Mineunsbiii [1yTh - Hamia ["anaktuka. [lonoxenue u nuxenue Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTiuku u kBazapbl. UEpHBIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa606:ma. Paz6eranne ranaktuk. Teopust bonbmioro

B3phbIBaA. PenmmkToBoe H3JIYUYCHHC.



Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie nmpobieMbl acTpOHOMUU. Yuenuueckue Habo0eHus.

HaGnroneHunst HEBOOPYEHHBIM TJIa30M C UCTIONIBb30BAaHUEM KOMIBIOTEPHBIX MPUIOKESHUN IS
OIpeJIeJIeHUs TOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3a1s CeBepHOro
MIOJTYIIAPHS U SIPKUE 3BE3BI.

HaGnronenus B reneckon JlyHsl, uianet, Mieunoro [lyTu.

O0o0marniee noBTOPeHUE

Ponb ¢hu3uku 1 acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTUUECKON, COIMAIILHON U 3THUECKON
cdepax AesITeIbHOCTH YeJI0BEKA, POJIb M MECTO (PM3UKU M aCTPOHOMHUH B COBPEMEHHOM HAyYHOH
KapTHHE MHpa, POJib (PU3NYeCcKor Teopun B (POPMUPOBAHUH MTPEACTABICHUH O (pU3HUecKol KapTUHE
MHpa, MecTO (PU3NIECKON KapTHHBI MUPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJCTABICHUNA O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kinacce ocymiecTisercs ¢ yuéTom
coJIepKaTeIbHBIX MEKIIPEIMETHBIX CBsI3€H C KypcaMl MaTeMaTUKU, OMOJIOTUU, XUMHH, Teorpaduu u
TEXHOJIOT'MH.

Mesicnpeomemuvie nonamusi, CBA3aHHbIE C U3yYEHHEM METOJI0OB HaAyYHOI'O IIO3HAHUS: SBJICHHE,
Hay4HBIA (hakT, runoTe3a, pu3nueckas BEIMINHA, 3aKOH, TEOpHsl, HAOIIIOICHHE, SKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: perieHre CUCTEMbl YypaBHEHUH, TPUTOHOMETpUYECKUE PYHKIIUN: CUHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M UX IIPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIE AJIEMEHTAPHbBIX (DYHKLUH, IPU3HAKYU 1101001
TPEyroJbHUKOB, ONPEAETICHUE IUIOIMAAN INIOCKUX GUryp 1 00bEMa Ted.

Buonocus: snekTpuueckue sSBICHUS B )KUBOU MPUPOJIE, KOJIeOaTeNbHbIE ABMKEHHS B AKUBON
MIPUPOJE, ONITHYECKUE SIBJICHUS B )KUBOU MPUPOJE, NEHCTBUE paUallN HA )KUBBIE OPTAHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE MTOJIIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POTOChEMKA 3eMHOI
[IOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPICCHUM.

Texnono2us: IMHAY IIEKTPOIIEPEay, FTEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOIBUraTEllb,
MHIYKIIMOHHAS [1€4b, pajap, paAHONpUEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas 6aTapes.

Y4er paboueii mnporpaMmMbl BOCIUTAHUS
Peanu3zanus BocnuTaTeabHOro MOTEHIIMAIA YPOKOB (DU3HUKH NPEAYCMATPUBAECT:

1. MakcuManpHOE€ UCIHONIB30BAaHUE BOCIUTATENBHBIX BO3MOXHOCTEH cojepKaHus yueOHOTo
npeameta «Du3ukuy» a1 GOPMHPOBAHMS Y OOYYAIONIMXCS POCCHUCKUX TPaTUITHOHHBIX
JyXOBHO-HPAaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEHN, POCCUHCKOT0 HCTOPUYECKOTO CO3HAHMS
Ha OCHOBE HCTOPHYECKOTO IPOCBEIIEHUS; MOAOOP COOTBETCTBYIOUIETO COAEPKAHUS YPOKOB,
3aJJaHHi, BCTIOMOTaTeJIbHBIX MaTePHaIOB, MPOOJIEMHBIX CUTYallUi st 00CYKICHUH;



Bxirouenue 1€NIeBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCHHUTAHHUS, HMX Y4Ye€T B OINpEIeICHUN
BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHITHH;

Bxnrouenue B conepikaHME YpPOKOB IIPa3JHMYHBIX M IAMATHBIX JaT B COOTBETCTBUM C
KaJICHJIApHBIM TUIAHOM BOCIIUTATEIBLHON pabOThI;

Beibop MeTomoB, METOAWK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCIHTATEIbHOE BO3JCHCTBHE Ha
JUYHOCTh B COOTBETCTBHU C BOCIHTATEIBHBIM HJEAJOM, IIEIbI0 W 3aJadyaMH BOCIHTAHWUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTATOB BOCIIUTAHMUS;

[IpuBneuenne BHUMaHHS OOYyYalOUIMXCA K ILIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YypoKax
MPEIMETOB, SIBJICHUHA M COOBITUI, HHUITMHPOBAHUE O0CYKICHUH, BRICKA3bIBAHUI CBOCTO MHCHUSI,
BBIPA0OTKH CBOET0 JIMYHOCTHOTO OTHOILICHUS K U3Y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIHIIAM;
[IpumeHneHre MHTEPAKTUBHBIX (HOPM ydeOHOU pabOThl — MHTEIICKTYaJbHBIX, CTUMYIIUPYIOITUX
MMO3HABATEJIbHYI0O MOTHUBALIMIO, HWIPOBBIX METOAUK, JAUCKYCCHUM, JalOIIHUX BO3MOXHOCTb
MPHOOPECTH OMBIT BEAEHUS KOHCTPYKTHBHOIO IHAJIOTA; TPYMIOBOH paboOThl, KOTOpas Y4HUT
CTPOUTh OTHOIICHHS W JEHCTBOBAaTb B KOMaHJIe, CIIOCOOCTBYET pa3BUTHUIO KPUTHUYECKOTO
MBIILICHNUS;

[ToOyxaeHue oOydarmmxcs coOII0AaTh HOPMBI TOBECHUS, TIPaBUIIa OOIICHHS CO CBEPCTHUKAME
U TeAaroruueckuMu paboTHUKaMH, cooTBeTcTBytome ykinaay MBOY «Kapnoropckas CIII
Nel18», ycTaHOBIEHHE M OIIEPIKKY TOOPOKEIATeIbHON aTMOC(EPHI.



TEMATHYECKOE INTAHUPOBAHHUE

®dusuka, 10 kaace

duaexkTponubie (undposbie)

Ne Tema Koa-Bo K/p o0pa3oBaTe/IbHbIE PeCypchl
4acoB
1 Pa3nes 1. Hayunblit meTon 2 1.udposas obpazoBaTenbHas
MO3HAHWSI IPUPO/IbI wiargopma «Yau.py»
2 Pasnen 2. MexaHuka 18 2 2.27eKTPOHHOE MPUIOKEHUE K
Tema 1. Kunematnka 5 y4eOHHUKY «DU3HKa»
Tema 2. Jlunamuka 7 1 3.T'ocynapcreennast
Tema 3. 3akOHBI COXpaHEHUS 6 1 obpasoBaresbHas mwiarpopma
B MEXaHUKE «Pocculickas 3JIeKTpOHHAs
3 Pa3nen 3. MosekyasipHas 24 2 HIKOJIa)
(GU3HKA U TEPMOIMHAMHKA 4. Enunast KOJUIeKIust
Tema 1. OCHOBEI 9 1 u(poBbIX 00pa30BATEIBHBIX
MOJIEKYJISIPHO-KMHETUYECKOM pECYpCOB.
TeopHn (http://school-collection.edu.ru/)
Tewma 2. Tepmoaunamuka. 10 1 5. Hugposast oOpasosareinbHas
TeruoBble MalIMHBI matdopma «Skmace»
6. OunaiiH-mIKOJIA JJIs AETEH U
Tema 3. ArperaTtabie 5
nmoapocTkoB Skysmart
COCTOSIHUSI BEIIIECTBA.
®Da30BbIC MEPEXOJIbI
4 Pazpnean 4. 22 1
DJIEeKTPOAMHAMM KA
Tema 1. DnexTpudeckoe 10
none
Tema 2. IlocTosiHHBII 12 1
3neKTpudeckuil Tok. Toku B
pa3IUYHBIX Cpeliax
Pe3epBHOe BpeMst 2
OBUIEE KOJIMYECTBO 68 )

YACOB ITO ITPOTPAMME




®du3uka, 11 kiaacc

DJIeKTpPOHHBIE (LU (PPOBBIE)

Ne Tema Kon-o K/p o0pa3oBaTe/ibHbIE PeCypChl
4acoB
1 Pazpnen 1. 11 1.Iludposas oOpazoBarenpHas
DJIeKTPOAMHAMHUKA mwiargopma «Yau.py»
MaruauTHoe noie. 2.DJIEKTPOHHOE TPUIIOKEHUE K
DneKTpoMarHuTHas yueOHUKY «DHU3uKa»
VHTYKIUS 3.I'ocynapcTBeHHas
2 Pa3nen 2. Kosie6anus u 24 3 oOpa3oBarenbHas maTopma
BOJIHbI «Poccuiickas 371eKTpOHHAs
Tema 1. Mexannueckue 9 IIIKOJIa»
1 DJICKTPOMArHUTHBIE 4 Envnas KOJJISKINS
KosieOaHus 1M(POBBIX 00pa30BATEITHHBIX
Tema 2. MexaHu4yeckue u 5 pecypcos.
3JIEKTPOMArHUTHbBIE (http://SChOOl-COl|eCti0n.edU.rU/)
BOJIHBI 5. ludposas o6pa3zoBarenpHas
Tema 3. OnTHka 10 2 mwiardopma «Iknace»
6. OwunmaniH-1mKoina s IeTed U
3 Pa3gen 3. OcHoBBI 4 noJpocTKoB Skysmart
ClenuaJIbHOU TeOpuHU
OTHOCHTEJIbHOCTH (1aJ1ee -
CTO)
4 Pa3nea 4. KpanroBas 15
¢pusuxa
Tema 1. DneMeHTEI 6
KBAaHTOBOM ONTHKH
Tema 2. CtpoeHue atoma 4
Tema 3. ATomHOE 5
STIPO
5 Pa3zngeu 5. DjieMeHThI 7
ACTPOHOMUH U
acTpoPU3NKHU
6 Pazgen 6. Odo01maromee 4
NMOBTOpPeHHE
Pe3epBHOe Bpemsi 3
OBIHIEE KOJINYECTBO 68 4

YACOB 110 TPOI'PAMME




		2023-10-20T12:47:45+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "КАРПОГОРСКАЯ СРЕДНЯЯ ШКОЛА № 118" ПИНЕЖСКОГО МУНИЦИПАЛЬНОГО РАЙОНА АРХАНГЕЛЬСКОЙ ОБЛАСТИ




