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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHWI K pe3ylbTaraM OCBOCHHS OCHOBHOMU
oOpa3zoBatensHOM mporpammebl, npeactaBieHHbXx B ®T'OC COO, a Takxke ¢ yuéToMm QenepalibHOM
pabouell mporpaMMbl BOCHUTAHUS M KOHLENIUK MpenofaBaHus ydyeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX  opramzanusx  Poccuiickoit ~ ®exepanuy, pealn3yloUUX  OCHOBHBIE
o0pa3oBaTeNbHbIE POTPAMMBI.

ConeprkaHue nporpaMMsl 1o (pU3MKe HarpaplieHO Ha (hOPMUPOBAHHME €CTECTBEHHO-HAYyUHOU
KapTUHBI Mupa oOyyaromuxcs 11 knaccos npu oOyueHnn ux ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOTO nosxoa. [Iporpamma no ¢gusuke coorsercTByeT TpeboBanusiM OI'OC
COO k mIaHupyeMbIM JIUMYHOCTHBIM, MIPEIMETHBIM U METANPEAMETHBIM pe3ysbTaraM oOydeHus, a
TaK)X€ YYUTHIBAET HEOOXOAUMOCTh PEaM3allii MEXIPEAMETHBIX CBs3€i (U3UKU C €CTECTBEHHO-
Hay4YHbIMHM Yy4eOHBIMHU IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LENN U3y4eHHs] GU3UKU Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMsl, IUIAHUPYEMBIE pPe3yJbTaTbl OCBOCHUS Kypca (PHU3UKU:
JUYHOCTHBIE, METalpeIMEeTHbIE, IPeIMETHbIE (Ha 6a30BOM YpOBHE).

IIporpamma 1o (u3uKe BKIIOYAET:

e IUIAHUpPYEMbIE pe3yJbTaThl OCBOEHHS Kypca (U3UKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeMETHBIE PE3yNIbTaThl MO T0/1aM O0YUYECHHUS;

e couepkaHue yueOHoro npeamMera «OPu3nkay 1o rogam oOydeHwus.

du3nka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX NMPHPOJIBI, BHICTYIAsl B KAUeCTBE Y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUH 00 OKpYXKAIOLIEM MHpeE.
konbpHBIN Kype GU3UKH — CUCTEMOOOPa3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMBbIX XUMHEH,
Ouosioruei, pusndeckoil reorpadueit 1 acrpoHomueil. Mcrnonb3oBaHue U akTUBHOE NMPUMEHEHUE
¢u3nUecKkux 3HAHWNA ONpeAeNseT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJyYEHUS HOBBIX MaTepHalIOB C 3aJaHHBIMHU
CBOWCTBaMH | IpyTuX. M3ydueHue GU3NKH BHOCUT OCHOBHOH BKJIa] B (HOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa OOydaroluxcs, B (OPMUPOBAHUE YMEHUH MPUMEHSTh HAY4YHBIH METO]
MIO3HAHUS TIPU BBIIIOJHEHUH MU yUEOHBIX MCCIEIOBAHUM.

B ocHOBy kypca ¢u3MKu IJis YPOBHSI CpeIHEro o01mero oOopa3oBaHUs MOJOXKEH P WIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 NOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SIBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak H
COBPEMEHHOM (hU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBHM C Hell Marepual Kypca (HU3UKH 00BETUHEH BOKPYT
¢usnveckux teopuid. BenynmM B Kypce sBisieTcss GOpMHPOBAHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MAaTE€PHH, BEIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuzanus npeanosnaraeT HCMOJIb30BaHHE T'yMaHUTApHOIO
noTeHIMana GU3NUECKOW HAyKH, OCMBICICHUE CBS3U Pa3BUTHUS (DU3HMKU C pa3BUTHEM OOILECTBA, a
TaKXXe ¢ MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTHUECKUMHU MPOOJIEMaMH.

Hoes npuxnaomnoti nanpasnennocmu. Kypc QU3HKN TpearnonaraeT 3HaKOMCTBO C HMIMPOKUM
KpYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPHUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercss TOCPEACTBOM BBEJCHHS DJJIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX JKOJOTMYECKUM MpOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTUEM
TEXHUKU U TEXHOJIOTHH, a Takke 0OCYyXJEHHUs MpoOJIeM palOHAIBHOTO MPHPOIONOJIB30BaHUS U
9KOJIOTMYECKOI 0€30M1acHOCTH.



CrepXHEBBIMH 3JIEMEHTaMU Kypca (HM3MKH Ha YPOBHE CpEIHEro oOmero oobpa3oBaHus
ABIISIIOTCSL  (pu3MUecKkue Teopuu ((HopMUpOBaHHE TMPEACTABICHHH O CTPYKType IOCTPOCHUS
¢usnveckoii Teopum, ponu (yHIAMEHTAIBHBIX 3aKOHOB M TPHHIMIOB B COBPEMEHHBIX
NIPEJCTAaBICHUAX O MNPHUPOJE, I'PAaHHUIAX MPUMEHUMOCTH TEOPHH, sl ONMHUCAHHs €CTECTBEHHO-
HAYYHBIX SBJICHUH M MTPOIECCOB).

CucTeMHO-esTeIbHOCTHBIM MOAX0/ B Kypce (DU3MKM peau3yercsl MpexXJe BCEro 3a CYET
OpraHu3alM SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOyuwaromuxcs. s 6a30BOro ypoBHS Kypca
(GU3MKH — 3TO HCIOJIb30BAaHHE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCHEPUMEHTOB H
1a0opaTopHBIX pPabOT, KOTOphlE B IporpamMme Mo (QHu3MKe OOBEJUHEHBI B OOLIMI CIHUCOK
YYCHUYECKUX TPAKTUYCCKUX pPa0dOoT. BrimerieHne B yKa3aHHOM TEpeYHE JIaOOpaTOPHBIX PadoT,
MPOBOJUMBIX ISl KOHTPOJII M OIIGHKH, OCYIIECTBIISICTCS YYacTHUKAMH OO0pa30oBaTeIbHOTO
rporiecca UCXOs W3 OCOOCHHOCTEW TUIAaHUPOBAHHUS M OCHAIeHUs kabwHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTCsl OBJAJCHHE OOYYAIOIMMHCS YMEHHSMH TIPOBOJAWTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (DU3UYECKUX BEJIUYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpKE
MIPEUIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHue yAEISIE€TCS PEIICHUIO pacu€THBIX M KaueCTBEHHBIX 3aad. [lpu sTom s
pacu€THBIX 3a7jady NPUOPUTETOM SIBISAIOTCS 3aJaud C SIBHO 33JaHHONW (DU3MYECKOH MOJeNbIo,
MIO3BOJISIOIINE MTPUMEHSTh M3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paszena Kypca,
TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesoB. /i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISFOTCS
3aJjaHus Ha OOBSCHEHHE NMPOTeKaHMs (PU3MUECKUX SBICHUN U IPOLIECCOB B OKPYXKAIOLICH JKU3HHU,
TpeOyromue BeIOOpa (pU3nuecKoit MOJIEH JUIsl CUTyalluy MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusMu PI'OC COO k MaTepuallbHO-TEXHUUECKOMY 00ECIIEUEHUIO
yueOHOro mporecca 06a30Bblii ypoBeHb Kypca (U3UKU Ha YPOBHE CPEJHEro o0uero oopa3oBaHMs
JOJDKEH U3ydaTbcs B YCJOBHSAX TPEAMETHOrO KaOuHeTa (U3MKM MM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4YHOro HukiIa. B kabunHere (Qu3MKH
JOJDKHO OBITH  HEOOXOIuMOe J1abopaTopHOe 00OpyJOBaHHME Ui BBHIMOJHEHHS YKa3aHHBIX B
nporpamMMe 1o (pu3nKe yYeHHYECKUX MPAaKTHIEeCKUX paboT U IEMOHCTPAMOHHOE 000pyTOBaHNUE.

JleMoHCTpaumoHHOEe  00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C  IPUHLMIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECTIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B TPOTpaMMeE TI0
¢u3uKe KIIOYEBBIX JAEMOHCTpPALMH JUIs MCCIENOBaHUS M3Y4YaeMbIX SIBIEHHMH U HpPOILECCOB,
SMIMPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHH.

JlabopatopHoe 000pYyJOBaHUE Il YUIEHUUYECKUX MPAKTUYECKUX paboT popMHUpYyeTcs B BUE
TEMAaTUYECKUX KOMIUIEKTOB U oO0OecreuyrMBaeTcsi B pacuéTe OJHOT0 KOMIUIEKTa Ha JBYX
oOyvaromuxcs. TemaTndeckne KOMIUIEKTBI JIa0OpaTOpHOTO OOOPYAOBAaHHS JOJDKHBI  OBITh
MOCTPOCHB Ha KOMIUIEKCHOM HCIOJb30BAHMU AHAIOTOBBIX W IHU(POBBIX NMPHUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIN(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IeJIIMU U3Yy4€HHUS (PU3HKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS:

e (hopMupoBaHME UHTEpECA U CTPEMIICHHS 00yUaIOIIKUXCsl K HAYYHOMY U3Y4YEHUIO IPUPOBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e Dpa3BUTHE TMPEACTABICHUH O HAyyHOM MeETOJe TMO3HaHWsI H  (popMUpOBaHHE
UCCIIEI0OBATEIBCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa HM3y4YEeHUS OCHOB CTPOCHHS
MaTepud U QyHIAMEHTAILHBIX 3aKOHOB (DU3UKH,

e (opMupoBaHME YMEHHMH OOBACHATH SBICHUS C UCIOJIB30BaHHMEM (U3NYECKUX 3HAHUM U
HAYYHBIX JOKa3aTeIIbCTB;

e (opMupOBaHME MPEACTABICHUN O PO (U3UKU Ui Pa3BUTUS JPYTMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.



I[OCTI/I)KGHI/IC ITUX MeJeu obOecreunBacTCs pCeHICHUCM CJICAYIOIUX 3aldad B IPOHCCCC

M3YyYeHHS Kypca (U3UKHA HA YPOBHE CPEITHET0 00IIero o0pa3oBaHMs:

e TpHUOOpETEeHHE CHCTEMBl 3HAHHWH 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHsSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJSAPHYIO (U3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO
(bU3KKY U 3JIeMEHTBI aCTPOPU3UKH;

e (opMupOBaHHE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUA [l O0BSICHEHUS (PU3UUECKUX
ABJICHUH B IPUPOJE U JUIsl IPUHATHS IPAKTUYECKUX PEIIECHUN B TIOBCEIHEBHOW KU3HU;

e OCBOEHHE CIIOCOOOB PELICHUs Pa3IMYHbIX 33/1a4 C SIBHO 33JJaHHOM (PU3MUECKON MOJIENbIO,
3aJa4, MOJJpa3yMeBaOIMX CAMOCTOATEIbHOE CO3/[aHne (PU3NUIECKON MOJIeNH, aJeKBaTHOM
YCJIOBHSIM 3a]1a4H;

e T[IOHMMaHHE (PU3UYECKMX OCHOB M IPUHIMIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOIMYECKHX IPOLECCOB, UX BIUSHUSA Ha OKPYIKAIOILYIO CPENY;

e OBJAJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHMS W MPOBEICHUS (PU3NYECKUX
9KCHEPUMEHTOB, aHAJIN3a U MHTEPIIPEeTAlui UH(OPMAIUU, ONPEAeNIEHHs IOCTOBEPHOCTH
IIOJIyYE€HHOTO PE3yJIbTaTa;

e CO3JAaHME YCIOBUU U Pa3sBUTUS YMEHUH IPOEKTHO-UCCIIENOBATEIIbCKOM, TBOPYECKOU
JeATEIIbHOCTH.

Pabouas mporpamma no ¢usuke w1t 11 «b» kmacca cocraBieHa Ha OCHOBE CIIEAYIOIIUX

JAOKYMCHTOB!

®enepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanuu B Poccuiickoii
®Denepauun» ¢ y4€ToM M3MeHeHu, BHeCEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020
Ne 304 (B penakuuu ot 04.08.2023 Ne 479-D3).

Ob6nactHoii 3akoH «O06 obpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakiuu oT 24.01.2023 Ne 824-3C).

[Tpuka3 Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenunn [lopsiaka opraHu3anuu
U OCYILIECTBJIEHUS 00pa30BaTEIbHON NEATEIHHOCTH 10 OCHOBHBIM 0011€00pa3oBaTeIbHbIM
nporpaMmMaM — 00pa3oBaTENbHBIM MPOrpaMMaM HAa4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro u
CpemHero o0miero oopa3oBaHUs.

[Tpukaz MunuctepctBa mnpocBeuieHuss PO ot 21.09.2022 Ne 858 "OO6 yrBepkIeHUU
dbenepabHOTO TEepedHs] YYEOHMKOB, MOMYIICHHBIX K HCIOJIB30BAHUIO TIPH peaTH3aluu
UMEIOIINX TOCYJapCTBEHHYIO AaKKpEeAUTAIMI0 O0pa30BaTelIbHBIX MPOTrpPaMM HadaIbHOTO
o0miero, OCHOBHOTO  00Imero, cpexHero oOmero o0pa3oBaHUS  OpraHU3AIMIMHU,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO NEATEIBHOCTh U YCTAHOBJICHHS MPEAETHLHOTO CpPOKa
WCITIOJIb30BAHHUS UCKITFOYCHHBIX YUeOHUKOB" .

[Tpuka3z Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yrBepxkaenun ¢deaepaibHOro
rOCyIapCTBEHHOT'O 00pa30BaTEIILHOTO CTAHAPTa OCHOBHOTO OOIIETO 00pa30BaHUs.

[Tpuka3z Munnpocsemieaust Poccun ot 18.05.2023 Ne 370 «O6 yTBepxknenuu (henepanbHO
00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs».

OenepanibHasg pabouas mporpamMma BOCIUTaHHUS JJs 00I1e00pa30BaTENIbHBIX OpraHU3alHi
(omobpena pemreHreM GeaepalbHOTO YUeOHO-METOAMYECKOTr0 OOBEIUHEHUs IO O00ImeMy
oOpa3oBaHuio, MPOTOKONI OT 23 uroHs 2022 r. Ne 3/22).

Iloctanosiienne ['1aBHOro rocyaapCTBEHHOro canurapHoro Bpada Poccuiickon @enepauuu oT
28.09.2020 r. Ne 28 "O6 ytBepxneHun canutapHbix npasui CII 2.4. 3648-20 "CanurapHo-
SMHUICMHOJIOTHYECKUE TPEOOBAHUS K OpraHW3alysM BOCIUTAHWUS W OOYYCHHS, OTIbIXa M
037I0pPOBJIEHMS IETEW U MOJIOJSKH".

[TocTanosnenue ['1aBHOrO rocyapcTBEHHOr0 caHUTapHOro Bpada Poccuiickoit denepanyu oT
28.01.2021 Ne2 «O6 ytBepxnaenun CanlluH 1.2.3685-21 «I'urneHndeckue HOPMATHUBBI H
TpeboBaHus K obecnieueHHIo 6e3omacHOCTU U (Miu) 0e3BpeHOCTH s 4eloBeKa (hakTopos
cpenbl OOUTaHUS.



e OcHoBHas oOpa3oBaresbHas MporpaMmMa OCHOBHOTO 0OIIero oOpa3oBaHUs, YTBEPKIAEHHAs
npuka3zom aupekrtopa ot 31.08.2023 Ne 520.

e Vyebnbii mian MAOY «Jluneir Ne 11» na 2023-2024 yuyeOHBI TOA, yTBEPX AEHHBIN
npuka3zom aupekropa ot 31.08.2023 Ne 520.

e Jlonoxenue o paboueir mporpamme MAOY «Jluneit Ne 11», yTBepkaE€HHOE INPHUKA30M
nupektopa oT 10.08.2023 Ne 497,

HEJX U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

e mpuoOpeTeHre MHTEpeca U CTPEMIICHUSI OOYJAIONINXCS K HAYIHOMY W3yUEHHIO TIPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TPEACTABICHUH O HAydyHOM METOJe TMO3HaHWs ©  (opMUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa HM3y4YE€HUS OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,

e (QopmupoBaHUE MpEACTABICHUN O pOMU (U3MKU A1 Pa3BUTHS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKHU ¥ TEXHOJIOTHUH;

e pa3BUTHE TMIPEACTaBICHUM O BO3MOXHBIX cdepax Oyayumed mnpodeccuoHaaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOJArOTOBKA K JajbHeHIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTiwkeHne S3TUX IeJed nporpaMMel MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETo

o0pa3oBaHus 00€CIIeYNBACTCS PEIICHUEM CIICAYIOMNX 3a4a4:

e MnpuoOpeTeHre 3HaHUN O JUCKPETHOM CTPOCHUHU BELIECTBA, O MEXAaHHMYECKHX, TETJIOBBIX,
AIIEKTPUIECKHIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e mpuOOpeTeHNe YMEHHUI ONUCHIBATH M OOBSICHATH (PH3MUECKHUE SIBICHHSI C UCTIONIB30BaHUEM
MOJTyYEHHBIX 3HAHUMH;

® OCBOGHHE METOJIOB pEIICHUS MPOCTEUIIMX pPACYETHBIX 3aJad C HCIOJIb30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3a71a4;

® pa3BHUTHE YMEHUU HAONIOAATh MPUPOHBIC SIBICHUS U BBITIONHATH OMBITHI, JJA0OpATOPHBIC
pabOThl ¥ OSKCIIEPUMEHTAIBHBIE WCCIEIOBAaHHUS C HCIOJIB30BAHUEM HW3MEPUTEIBHBIX
npubOpOB;

e ocBocHHE TPUEMOB PAOOTHI ¢ uHGpoOpManued (HU3NUECKOTO COACPIKAHUS, BKIFOYAS
UHGOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHHUSX (PU3UKM, aHalu3 W KPUTHUECKOE
OlLICHUBaHHE MHPOPMALINY;

® 3HAKOMCTBO CO cepamu MpodhecCHOHATBLHON ACATEIBPHOCTH, CBI3aHHBIMU C (PU3UKOMU, U
COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHHUAX (PU3NUECKOM HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ 00HOBIEHHBIM PI'OC OOO yueOHbli npeamer «PuU3MKa» BXOIUT B
MpeaMeTHYI0 00nacTh «EcTecTBEHHO-HAYYHBIX JUCHUIUIMH» M SBISETCS 00S3aTeNbHBIM IS
n3ydenus. OO1ee Yuciao 4acoB, OTBEJCHHBIX Ha U3yueHHe npeamera «Pusukay, cocrabiseT B 11
KJ1acce — 68 yacoB (2 4yaca B HEZIETIO).

B 11 xmacce «b» B paMKkax oOpraHuM3allid KOHTpOJIS 3a pealu3aluedl MporpamMMbl
WCTIONB3YIOTCS CIIENYIONIME BUABI MUCHMEHHBIX paOOT: KOHTpoOJibHas paborta (4), mabopaTtopHas
pabota (10).

VYyeOHas mporpaMMa paccuuTana Ha 68 yacos.



Pabouas nmporpamma 1o kypey «®usuka» B 11 knacce «b» coctaBiieHa B COOTBETCTBUU C YUeOHBIM
IUTAHOM, KaJeHJApHbIM YyueOHbIM TpadUKOM U pachucaHueM y4yeOHbIX 3aHaTuil Ha 2023-2024
yu4eOHBIH roj] ¥ peajiu3yercs 3a 65 yacos.

CokpamieHne Ha 3 yaca OCYIIECTBIEHO 3a CUYET  PE3EPBHBIX YacoOB, IPEAYCMOTPEHHBIX
MIPOrpaMMoN.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

Pa3nes 1. DiekTpoaMHAMHKA

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUS

[ToctossHHBIE MarHUThL. B3anMoneiicTBUE MOCTOSSHHBIX MAarHUTOB. MaraHutHoe mnose. Bekrop
MAarHUTHOW MHAYKUMH. [[puHIMN Cynepno3uiiui MarHuTHEIX MoJiei. JINHUY MarHUTHOW UHIYKIUU.
KapTtuna nuHui MarHUTHOW MHIYKIIMH TIOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe moje npoBoAHMKAa ¢ TokoMm. KapThHa NWMHUNA WHAYKIUMUM MarHUTHOTO MOJS
JUIMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KaTYyIIKH € TOKOM. ONbIT
Opcrena. BzanmopelictBre MPOBOAHUKOB C TOKOM.

Cuna AMniepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHnnia, e€ Moy U HampaBjeHue. JIBUKeHNE 3apssKeHHON YaCTHUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SIBieHne  BNEKTPOMAarHUTHOW WHAYKIMHU. [lOTOK BEeKTOpa MarHUTHOM  HWHAYKIIWH.
DIEeKTpOABMKYIIAs CHJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHONW HHIyKunu dapazes.

BuxpeBoe nsnekTpuueckoe mone. ONEKTPOABUXKYIIAS CHJIa HHAYKIMA B MPOBOJHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio JleHna.

NHnykTUBHOCTD. SIBIEHME CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CHIIa CAMOUHYKIIUH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M  MPAKTUYECKOE TNPHUMEHEHHME: TOCTOSHHBIE MAarHMTHI,
3JICKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIEeYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHUE AIIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIuHUY MHIYKIUMYA MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SBneHune AIeKTPOMarHUTHON WHIYKIIHH.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOJBIXKYILIEH CHJIBI MHAYKLIMU OT CKOPOCTHM HM3MEHEHHsS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenrne MarHuTHOTO TOJIS KaTYIIKA C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOIO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS AJIEKTPOMArHUTHON WHIYKITHH.

Pa3gen 2. Kojie0anusi M1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUNHble KOJE€OAHUS
Konebarenbnas cuctema. CBoOomHble MexaHuueckue Kosebanus. [‘apmoHmueckue
konebanusi. Ilepuox, wacrtora, ammuutyga u Qaza konebaHwil. [Ipy>KUHHBIH MasTHUK.
MatemaTuueckuil MasgsTHUK. YpaBHEHHE rapMOHUYECKUX KojiebaHui. [IpeBpaiieHne s3Hepruu mnpu
TapMOHUYECKUX KOJeOaHHSIX.



Konebarenbuplii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B  HJCATBHOM
KojeOaTeJIbHOM  KOHType. AHJIOTHS MEXAy MEXaHHYECKUMH U 3JIEKTPOMarHUTHBIMU
kosneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPrUU B HJCAIIBHOM KOJIEOATEIbHOM
KOHTYDE.

[IpencraBnenune o 3aryxarolux KoieOaHUSX. BBIHYXJIeHHbIEe MeXaHMYECKHEe KOoJeOaHMs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMs.

Ilepemennbiii Tok. CUHycOWIANbHBIA MEPEMEHHbI TOK. MOIIHOCTh MEPEMEHHOIo TOKa.
AMIUITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya M MOTPeOJICHUE HICKTPUUYECKOH DHEPrUM.
DKOJIOTMYECKHE pPUCKM TpU TPOU3BOACTBE dJeKTposHepruu. KynbTypa ucHoiab30BaHUS
3JIEKTPO3HEPTUU B ITOBCETHEBHOM JKHU3HMU.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE TPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, F€HEpaTop
MIEPEMEHHOT0 TOKa, JTMHHUU 3JIeKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeNbHOW CHUCTeMbl (IPYKUHHBIH WM MaTeMaTH4eCKUH
MasITHHK).

Habmonenue 3aTyxaroniux koiaeOaHui.

HccnenoBanne cBOWCTB BbIHYXAECHHBIX KOJI€OaHUH.

HabGmronenue pezonanca.

CB0oOOAHBIC ATIEKTPOMATrHUTHBIE KOJICOaHMUS.

OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HalpsOKEHUST OT  BpPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pezonanc mpu mocinenoBaTeNbHOM COEAMHEHHM pPE3MCTOpa, KATYIIKW HHIYKTHUBHOCTH U
KOHJIEHCATOPA.

Monens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi

HccnenoBanue 3aBHCUMOCTH TIepHOJIa MaJlbIX KoJieOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmnepeMeHHOrO0 TOKa B LENUM M3 IOCJIEN0BaTeNIbHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE OTTHbL

MexaHnueckue BOJIHBI, yclIoBUs pacipocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
JutnHa BOJIHBL. [lomepeunslie u mpoaosibHbIe BOIHBL. MHTEepdepeHnns u audpakius MexaHu4ecKux
BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHuTHbIE BOJHBI. YCIOBHMS HW3JIy4EHHUS D3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTtanus BekTopoB E, B, V B anexkrpomarantHoi BoiHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHMEe,  NpeloMIIeHHe,  mojspuszauus, auppakuus,  uHTeppepeHuus.  CKOpOCTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJH. [IprMeHeHne 3JIeKTpPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsI3U U TeneBUACHU. Pagnonokanust.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIBTPa3ByKOBasl JMArHOCTMKA B TEXHMKE M MEAULUHE, paaap, pPaJUONpUEMHHK, TeJIEeBU30pD,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTPaHEHHUE MOMEPEYHbBIX U MPOOIbHBIX BOJIH.



Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habumonenue otpakeHus: U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenne uaTepdepeHny U JUPPaKIu MEXaHHYSCKUX BOJTH.

3BYKOBOI pe30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY/IOM M 9aCTOTOMW KOJIeOaHUH.

HccnenoBanue CBOMCTB 37€KTPOMATHUTHBIX BOJH: OTPaKEHHE, IPEIOMIIEHHUE, MOJISIpU3alus,
nudpakiys, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. IIpsMosnHENHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOU cpefe.
JIyud cBera. ToueuHbI UICTOYHUK CBETA.

OtpaxeHnne cBera. 3akoHbl OTpakeHHs cBeTa. l[locTpoeHune u300pakeHH B IUIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHUS CBETA. AOCONIOTHBIN MTOKA3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroyi noaHoro BHyTPEHHETO OTPaKeHHUS.

Hucnepcus cBeta. CroxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparoliyie U pacceuBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONITHYECKast
cwia TOHKOW nuH3BL. llocTpoeHue u300pakeHWiI B COOMPAIOIIUX M PACCEHMBAIONIUX JIMH3AX.
@dopMya TOHKOW JUH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bomnosas ontuka. atepdepennus ceera. KorepeHTHbIE UCTOYHUKH. Y CJIOBHS HAOIIOACHUS
MaKCUMyMOB ¥ MHUHHUMYMOB B MHTEP(hEPEHIIMOHHOW KapTUHE OT NBYX CHH(A3HBIX KOTEPEHTHBIX
HWCTOYHUKOB.

Hudpakmus ceera. AudpakuronHas pemeérka. Y cnoBre HaOMIOEHHS TJIaBHBIX MAKCUMYMOB
MIPY MMaJICHUH MOHOXPOMATHUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpOWCTBA M TPAKTUYECKOE TPHMEHEHHE: OYKHW, Jyna, QoToanmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs OINTHKA, AU(PaKLIMOHHAS PEIIETKA,
TIOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpoCTpaHEHUE, OTpaKeHHWe M MpenoMieHue cBera. OnTtudeckue
MPUOOPHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Moneinbs CBETOBOA.

HccnenoBanue cBOWCTB N300pakeHU! B JTMH3AX.

Mopenn MEKPOCKOIIA, TEIECKONA.

Habmonenne natepdepeHnnu cera.

Habmonenue qudpakuum cBeta.

Hab6monenue qucnepcun ceta.

[TonyueHue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cnekTpa ¢ TOMOMIbIO TU(PPAKINOHHON PEIIETKH.

HaGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszatens MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.

Hab6monenue qucnepcun cBeta.

Pa3nes 3. OcHOBBI crieliUaIbHON T€OPUH OTHOCUTEJIBbHOCTH



I'paHnnbl IPUMEHMMOCTH KJIACCHUYECKOM MexaHuku. llocrynartel crnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B  BaKyyMe, IPUHIUI
OTHOCHUTEJILHOCTH DHWHIITENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeUICHNE BPEMEHH U COKPALICHUE JIUTMHBI.

OHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13p MaccChl € SJHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIbI. DHEPIUs MOKOS.

Pasznea 4. KBantoBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronbl. ®opmyna [Inanka cBsizu >HepruM POTOHA C €ro YACTOTOW. DHEPrUs U UMITYIBC
¢doToHa.

Otkpeitue u uccnenosanue poroaddexra. Onpitel A. I'. CtoneroBa. 3akoHbl poTorPdexTa.
VYpaHenue DitHiTeiHa 11 poroadpdexra. «KpacHas rpanuna» gporoaddexra.

Hasnenue ceera. OneiTel [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M MpaKTUYECKOe IMpUMeHeHue: (oTosnaemMeHt, (OToAaTUHUK,
COJIHEYHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ IMHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddexra.

Cseroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbeiTel Pesepdopma mo paccesauto o -dactui. [lmanerapHas
mozenb aroma. Iloctynatel bopa. M3nydenue u moruomeHue (pOTOHOB HpU IMEPEXOJie aroma C
OJIHOTO YPOBHSI 3HEPruu Ha Apyroi. Bunel cnektpoB. CeKTp ypoOBHEW SHEPTUH aTOMa BOAOPOA.

BouiHoBbI€ cBOMcTBa yacTul. BonHbl ae bpoinsa. KoprycKyJisipHO-BOJIHOBOM JTyaju3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3IyUEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHME: CHEKTPaJIbHBIM  aHAJIN3
(ciekTpockon), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopna.

Omnpenenenne JUIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeRYaThIX CIIEKTPOB U3ITy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HabGmronenue nuHedaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOUIME CI0KHOCTh CTpOeHUs Aapa. OTKphITHE PaJUOAKTUBHOCTH.
OneiTel Pezepdopma mo ompeneneHuio cocTtaBa paaroakTHUBHOTO u3nydeHus. CBoicTBa anmb(a-,
6era-, raMMa-u3iTyueHus. BiusiHue paJuoakTUBHOCTH HA JKHUBbIE OPTaHU3MBI.

OTkpeiTHe MpoToHa U HeiTpoHa. HykinonHas monens sanpa ['eiizenOepra—lBanenko. 3apsin
sanpa. MaccoBoe uucio sazapa. M3oromnst.

Anbda-pacnaa. DIEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacmaj. ['amma-uznydeHue. 3aKoH
paZlnoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HyKJIOHOB B sifpe. AnepHblie cuibl. JlepekT macchl sapa.

Snepusble peakuuu. [leneHue u CUHTE3 A1ep.



Snepubiii  peakrop. Tepmosiaepubiii  cunTe3. [IpobimemMbl M MEPCHEKTUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTHYECKUE aCIEKThI SEPHOM SHEPTeTUKU.

OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Mertozbl HaOIIOJEHNS U PETUCTPALIH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHble B3auMoeiicTBusl. EquHCTBO hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoHCTBa M IPaKTUYECKOE IPUMEHEHHE: I03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YACTHIL.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusiM).

Pa3nes 5. DjieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU

Drarnbl pa3BuTus actpoHoMmuH. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, INIAHETHI, UX BUIUMOE ABHKCHUE.

Conneynas cuctema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3B€31. 3BE3/1bl, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTb». 3BE3Ibl TJIABHOU
MOCJIEIOBATEILHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JJis  3BE3]  TJIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE37. CoBpeMEHHBIE MPEACTaBICHUS O
MIPOUCXOXKACHUHU U 3Boouu CoslHIa U 3BE3]1. DTanbl )KU3HU 3BE3L.

Mneunsiii [Iyte — Hama [Manaktuka. [Tonoxxenue u npmwkenue Connia B [Namaktuke. Tumbl
rajiakTuk. Pannoranaktuky u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTUK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PeankroBoe U3nyueHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménupie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HabGmonenus HeBOOPYKEHHBIM TJIa30M C UCTIOIH30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN JIJIS
OTIpe/ICTICHUS] TIOJOXKEHUS HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro nojaymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, maner, Maeunoro [lyru.

O0o0maromniee noBTOpeHNe

Ponb pusuku u acTpOHOMUHN B IKOHOMUYECKON, TEXHOJIOTUYECKOM, COIIMATbHOM U ATHYECKON
cdepax IesTeIbHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHUH B COBPEMCHHOUN HAy4YHOM
KapTUHE MHUpa, poyib (u3nyeckoi Teopur B (POPMUPOBAHUM MPEICTABICHUH O (U3NIECKOH
KapTUHE MUpa, MECTO (HU3UYECKON KApTUHBI MHpPa B OOIIEM DAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABIICHUN O TIPUPOJIE.

MesknpeamMeTHble CBSI3H

N3yuenne kypca ¢usmku 06azoBoro ypoBHsS B 11 kiacce OCYIIECTBISETCS € y4ETOM
COJIEP>KaTENBbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduun
U TEXHOJIOTHH.

Meosicnpeomemnvle noHAmus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAYYHOTO IIO3HAHMUS:
SBJICHWE, HAyYHBIH (akT, rumore3a, (u3Wueckas BeIWYMHA, 3aKOH, Teopus, HaOII0JCHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJEIb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl YPaBHEHH, TPUTOHOMETPHYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U MX



MPOCKIIMM Ha OCH KOOPJAMHAT, CJI0KEHHE BEKTOPOB, MPOHM3BOJHBIC AJIEMEHTApHBIX (YHKIIHH,
MIPU3HAKH TTOJO0US TPEYTOILHUKOB, OTpeIeTICHNE TUTOIIA/IN TUIOCKUX GUTYp M 00bEMa Tell.

Buonoeus: snekTpuueckue sIBICHUS B KHBOW MPUPOJE, KojeOaTeNbHbIE ABIKEHHUS B KHBOK
NPUPOJIE, ONITUYECKHE SBICHHS B )KUBOW IPUPOJIE, AEHCTBHE palialliil Ha )KUBBIC OPTaHU3MBI.

Xumusa: CTpOCHHE aTOMOB W MOJEKYJ, KPHCTaJUIMYECKash CTPYKTypa TBEPIABIX Tel,
MeXaHHU3MbI 00pa30BaHUs KPUCTATMYECKOM PEIETKH, CIEKTPAIbHBIA aHAJIH3.

l'eocpagpus: MarHUTHBIE TIOMIOCAa 3EMIH, 3aJIeKM MAarHUTHBIX DPyH, (OTOCHEMKA 3EMHOM
MIOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSCCHHA.

Texnonoeus: JTUHUM SIIEKTpOIEpeaay, T€HEepaTop MEPEeMEHHOTO TOKa, 3JEKTPOJBUTATElNb,
WHAYKIUOHHAS TeYb, pajap, paguonpuEéMHHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COTHEYHAsl OaTapes.



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBHI

Nzyuenne ¢usuku B 11 kiacce HampaBIeHO Ha TOCTH)KEHUE OOYUYaAIOIIMMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:

— IIPOSIBJIEHUE MHTEpPECa K HMCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHICKON
(u3nyeckoil HayKu;

— LIEHHOCTHOE OTHOILEHHUE K TOCTH)KEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-HpagcmeeHHoe 6ocnumanue:

— TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXICHHH OOIIECTBEHHO-3HAUYUMBIX H
ATHUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (QU3HKY;

— OCO3HaHUE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO.

Acmemuueckoe eocnumanue:

— BOCIIPUATHUE OCTCTUYCCKUX KAa4YCCTB (1)H3H‘-IeCKOI>i HAaYyKH: ee rapMOHHUYHOI'O
MOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.
Ilennocmu nayunozo no3sHanus:

— OCO3HaHWE IEHHOCTH (PM3MUYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABIIAIONIECH KYIbTYpBhI;

— pa3BUTHE HAay4YHOH JIOOO3HATENBHOCTH, HWHTEpeca K  HUCCIEIOBAaTEeIbCKOM
JeSITeTbHOCTH.

Dopmuposanue Kyaomypol 300p06b:A U IMOUUOHAILHO20 ONALONOTYUUA:

— OCO3HaHHE [IEHHOCTH 0€30IacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BOXHOCTH MPaBHJI O€30MaCHOTO TOBEJCHUS HA TPAHCIIOPTE, Ha IOpOrax, ¢ AIEKTPHUYECKIM H
TETJIOBBIM 000pPYyIOBaHHEM B IOMAITHUX YCIIOBHUSX;

— c(OPMHPOBAHHOCTh HaBbIKa pe(eKcuy, NMpU3HAHKWE CBOETO MpaBa Ha OIIMOKY H
TAaKOT'o K€ ITPaBa y APyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— aKTMBHOE yyacTHE B PELICHUH MPAKTUYECKHX 3a7ad (B paMKax CEMbH, IIKOJIBI,
ropojia, Kpasi) TEXHOJOTMYECKOW M COLMAJbHOW HamNpaBlIE€HHOCTH, TPEOYIOUIMX B TOM YHUCIE U
(bu3nUecKux 3HaHUMH;

— WHTEpEC K MPAKTUYECKOMY M3YUYEHUIO IPOoQeccuii, CBA3aHHBIX C (PU3UKOH.

JKonozuueckoe eocnumanue:

— OpHCHTAIlMsI Ha TPUMEHEHUE (U3MUYSCKUX 3HAHWH JUIA PEUICHUs 3ajad B 00JacTh
OKPY)KaIOH_Ieﬁ CpCAbl, IJIAHUPOBAHHA IIOCTYIIKOB MW OLCHKH HX BO3MOKHBIX HOCJICI[CTBI/II;'I JJIS
OKpY’Karolien Cpejpl;

— OCO3HaHUe TT00aTbHOI0 XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus.

Aoanmayusa 00yuarouiezoca K UIMEHAIOWUMCA YC108UAM COUUATILHOU U RPUPOOHOU
cpeowt:

— NOoTpeOHOCTh BO B3aUMOJICMCTBUU NPU BBIMOJIHEHUH HCCIEIOBAHUN U HPOEKTOB
(bu3nvecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;



—  TIOBBIIICHHE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTHUECKYIO AeSTeIbHOCTS;

—  1moTpeGHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4ucie GOPMYIHPOBATH UJCH,
TIOHATHS, TUITOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;

— OCO3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00JacTH
¢buzuKy;

—  IUTaHUPOBAHHE CBOETO PA3BHUTHS B MPHOOPETECHUH HOBBIX (PM3NYCCKUX 3HAHUH;

— CTpeMJICHHE aHAJIM3UPOBaTh M BBIBIATH B3aWMOCBSI3M IPHUPOABI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (DU3NUYECKUX 3HAHUM;

— OIIEHKA CBOMX JIEHCTBUH C Y4ETOM BIIMSHHS Ha OKPYKAIOUIYIO CpPEIy, BO3MOYKHBIX
r7100ANIbHBIX MTOCIIEACTBUH.

METAIIPE/IMETHBIE PE3YJbTATbI
VYHuBepcanbHble NO3HABATEIbHBIEC IEHCTBUS
ba3zoevie nocuueckue oeiicmeun:

— BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SBICHHIA);

— yCTaHABIIMBATh CYIIECTBCHHBIH TPHU3HAK KilaccHu(UKAIMKM, OCHOBAaHUSA IS
0000IICHHS U CPaBHEHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCCMAaTPUBAEMBIX (haKTaX, JaHHBIX U
HaOIIOJICHUSAX, OTHOCSIIINXCS K (PU3UIECKUM SIBJIICHUSIM;

— BBISIBIISATh NPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YyYCHUU (PU3WYECKHUX SBICHUH U
MPOLIECCOB; JIeJaTh BBIBOJbI C MCIOJIB30BAaHUEM JICIYKTUBHBIX U UHAYKTHUBHBIX YMO3aKIIOUCHUMH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3UUECCKUX BEIUYHH,

— CaMOCTOSITENILHO BbIOMpaTh cmoco0 perieHus Yy4yeOHOU (u3mueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapUAaHTOB peIICHUs, BBIOOp HamOOJee MOAXOIANIETO C YYETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeilicmeus:

— MCTIOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATELCKUI HHCTPYMEHT TIO3HAHMS,

— MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OMbBIT, HECJIOKHBIH
(bu3nYeCKUil HIKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PU3UIECKOTO SBIICHUS;

— OLIEHUBATh HAa TIPUMEHUMOCTh H JIOCTOBEPHOCTh WH(POPMAIINIO, TTOTyYESHHYIO B X0/1€
WCCIIETOBAHMS WU SKCIIEPUMEHTA;

— CaMOCTOSITENNbHO  (popMynupoBaTh OO0OOIIEHUS M BBIBOJBI 10  pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIbITA, UCCIIEJOBAHMUS,

— MPOTHO3MPOBATh BO3MOXKHOE JallbHEiIee pa3BUTHE (U3NYECKUX MPOIECCOB, a
TAK)K€ BBIIBUTAThH MPEATIOIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nunpopmanmeii:

— NPUMEHSATh Pa3IMYHbIE METO/bl, MHCTPYMEHTHI M 3alpOoChl IpU TMOUCKE U OTOOpE
“H(pOpPMAIIMK WM TaHHBIX C YYETOM MPEIOKEHHON yueOHOM PU3NUECKOr 3a/1auu;

— aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIMIO PA3TUYHBIX
BUJIOB U (JOPM TIPECTABIICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAalbHYIO (OpMYy MpeAcTaBieHHs HHPOpMALUHU U
WLTIOCTPUPOBATh pelIaeMble 3a7ayll HECIOKHBIMU CXEMaMH, TUarpaMMamMu, UHOH rpadukoil u ux
KOMOMHALUSIMH.

YHUBepCcaIbHbIE KOMMYHUKATUBHBIC JE€HCTBUS

Obwenue:



— B X0Jlle OOCYXIeHHs yd4eOHOro MaTepuana, pe3yJbTaToB Ja0OpaTOPHBIX padOT H
MIPOEKTOB 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMOU TEeMBI U BBICKA3BIBATh UJICH, HAIICJICHHBIC
Ha pelIeHUEe 3a/Ia4d U MMOJIJICpKaHNUEe OJIaroKenaTeIbHOCTH OOIIEHMS,

— COTIOCTABJIATh CBOM CYXKIEHHUS C CYXKICHUSMH JPYTMX YYaCTHHKOB JHAJIOTa,
OOHApyXUBaTh Pa3IUIHE U CXOACTBO TTO3HIIHIA;

— BBIPA)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

— MyOMMYHO TPEACTaBIATh PE3yNbTaThl  BBIMOJTHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCTIepUMEHTa, UCCIIETOBAHHS, IPOCKTA).

Coemecmuasn deamenpHoCmy (COmMpyoHU4ECmeo):

— MMOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaITbHOU PaOOTHI
IIPU pEeIICHUN KOHKPETHON (hU3NYECKOM MpoOIeMBbl;

— MPUHUMATH 1IEJTM COBMECTHOM NEATEILHOCTH, OPTaHM30BBIBATH JCHCTBUS IO €€
JOCTHKCHHIO: PACIIPEACTSATh POJH, OOCYXIAaTh IMPOLECCHl M Pe3yIbTaThl COBMECTHON pPaOOTHI;
0000111aTh MHEHHS HECKOJIbKHUX JIFOIEH;

— BBITIONTHATh CBOKO YacTh PabOThI, JOCTUTAsl KA4eCTBEHHOTO pe3yibTara MO CBOEMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOU JCUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

— OIICHMBATh KA4eCTBO CBOEro BKJIaJa B OOMMA MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHS.

YHuUBepcaIbHbIE PETYJISTUBHBIC ICHCTBHS

Ca.fnoopzanmauuﬂ:

— BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTyalMsiX, TPEOYIOUMX MAJis
penreHus GU3NIECKUX 3HAHUMH;

— OpPUEHTHPOBATHCS B PANIMYHBIX MOJAXOAAX MPUHATHS pelleHui (MHIMBUIYaJIbHOE,
MIPUHATUE PEIICHUS B TPYNIE, IPUHATHE PEUICHUN TPyIIoi);

— CaMOCTOSITENTFHO COCTaBISITh QJITOPUTM pelieHus (U3NYECKON 3aaudl WM TJIaHa
WCCIIEIOBaHMS ¢ YYETOM UMEIOLIUXCSA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
IIpeJIaraeMble BapUaHThl PELICHUM;

— JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

Camoxonmpons (peghaexcus):

— JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyularaTh IUIaH €€ U3MEHEHHUS,

— OOBSICHATh TPUYHHBI JOCTHKECHUS (HEIOCTHIKECHHUS) DPE3YJIbTAaTOB JEATEIBHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

— BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJA BBIIOJHEHUS
(U3MYECKOTO HCCIIEIOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, W3MEHHBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEH;

— OLIEHHBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBHUIM.

ImMouuonanvHvlil UHMENIEKM:

— CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBeKa B XOJI€ CIOpa UM IUCKYCCUHU HAa HAyUYHYIO
TE€MY, HIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.
Ilpunamue ceds u opycux:

— MpU3HaBaTh CBOE MpaBO HAa OMMOKY NpU peleHud (U3NYECKUX 3a7ady WIH B
YTBEPKICHUAX HAa Hay4YHbIE TEMBI U TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIbTATbBI



B nporiecce u3yuenus kypca Gpusuku 6a30Boro ypoBHs B 10 ki1acce y4eHUK HAYUUTCS:

— JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHON KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOH TEXHUKHM M TEXHOJOTHH, B MPaKTHUYECKOU
NESATENIHOCTH JIIOCH;

— YUUTHIBaTh TPaHUIBl MPUMEHEHHUS H3YyYEHHBIX (U3NYECKUX MOjeJeil: MarepuaabHas
TOUYKA, MHEpLHUAJIbHAs CUCTEMa OTCYETA, MJCANbHBIN ra3; MOJEIHN CTPOCHHS Ia30B, )KHIKOCTEH U
TBEPBIX TEJI, TOUEUHBIN JIEKTPUUECKUHN 3aps]l IIPU peIleHNH (PU3NUEeCKHX 3a1ay;

— pacro3HaBaTh (U3UYECKUE SBICHUS (ITPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KUHETUYECKON TEOpUHM CTPOEHHUS BEIIECTBA W OAJICKTPOJIUHAMHKU:
paBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BW)KEHHE, CBOOOJHOE TaJeHue Tedl,
JBIDKEHUE 10 OKPY>KHOCTH, MHEPIIUs, B3auMOeicTBUE Tel; nuddy3usi, OpOyHOBCKOE IBIKEHHUE,
CTPOCHHE >KUIKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tesl NMPU HarpeBaHUH (OXJIAXKICHUU),
TEIJIOBOE PABHOBECHE, WCIMApPEHUE, KOHJEHCAIMs, TIUIABJIICHUE, KPUCTALIU3ANNS, KHUIICHHE,
BJIQXKHOCTh BO3/1yXa, MOBBILICHUE JIaBJICHUS Ta3a MPU ero HarpeBaHUH B 3aKPBITOM COCYJIE, CBS3b
MeXJy MapaMeTpamMH COCTOSIHUS Tra3a B M30Mpolleccax; JJIEKTpU3allus Tel, B3auMOJICHCTBUE
3apsoB;

— OIMCHIBATh MEXAaHWYECKOE JIBIKCHHE, MCIIONb3Ysl (pr3ndeckre BeIMYUHBI: KOOP/MHATA,
IIyTh, MEPEMEIICHNAE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHila, UMITYJbC Teld, KUHETHYeCKas
SHEprusi, MOTEHIMallbHAs JHEprusi, MeXaHudeckas pabdoTa, MeXaHM4YecKas MOIIHOCTb; IHpHU
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUYEHUS U
€MHULIBI, HAaXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEJIWYUHY C JIPYTHMH
BEJIMYNHAMY;

— OIMCHIBAaTh HW3YYEHHBIC TEIUIOBHIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIIOJIb3Ys
(¢bu3uvecKkue BEIWYWHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss KHHETUYECKas JHEpPrus
XAaO0TUYECKOTO JBIDKEHUS MOJIEKYJ, CPEIHssA KBAaJApaTUYECKas CKOPOCTh MOJEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, padora raza, Kod()pPUIMEHT MOJE3HOTO JAEWUCTBUS TEIIOBOTO
JBUTATEJISI; TIPYU OMMCAHWM MPABWIBHO TPAKTOBATh (DU3WUCCKUN CMBICI UCIOJIb3YEMbIX BEIHYMH,
uX 0003HAYEHHUS U €IUHUIIBI, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUHUHY
C APYTHUMH BEJIUYHHAM;

— OIIMCBbIBATb M3YUYCHHBIC JJICKTPHUYCCKUC CBOMCTBA BCIICCTBA U JJICKTPUUCCKUC ABJICHUA
(portecchl), HCMONB3Ys (DU3UYECKHE BEIMYMHBL DICKTPUYECKUN 3apsl, DJIEKTPUYECKOe IIoJe,
HaHpH)KéHHOCTI), MMOoTCHIUaJl, PAasHOCTb IOTCHIHAJIOB; IMPHU OINHWCAaHWU IPAaBUJIBHO TPAKTOBATH
(1)I/ISI/IIICCKI/II\/JI CMBICJI HUCIIOJIB3YCMbIX BCJIIMYHUH, UX 0003HaYeHUsT U CAWHUIBI; YKAa3bIBATb (1)0pMy.]'II)I,
CBSI3bIBAIOIME JAHHYIO (U3NYECKYIO BEJIMYUHY C APYTMMH BETMUMHAMU;

— aHAIM3UPOBATh (PU3UYECKHUE MPOILECCHl U SBJICHHS, UCHONB3Ysl (GU3NYECKUE 3aKOHBI U
NpUHLIMNBE: 3ak0H BcemupHoro Ttsarorenus, [, II m III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOW IHEPTHM, 3aKOH COXPAHECHHUS HMMITYJIbCA, NMPUHIUI CYINEPIIO3ULUUNA CUJI, TPUHLIUI
paBHOMNpPaBUsl MHEPUUAIBHBIX CHUCTEM OTCUETA; MOJICKYJISPHO-KMHETHYECKYIO TEOPHUIO CTPOECHUS
BEILIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEAHEN KUHETUUECKON SHEPTUU TEIJIOBOTO JIBUKEHUS MOJIEKYI
c aOCONIOTHOM TeMmIepaTrypoil, TepBBIH 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpaHEHUS



AJIEKTPUUYECKOTO 3apsijia, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOE BBIPAKEHUE U YCIOBHUS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH;

— OOBICHATL OCHOBHEIE IIPHUHIIUIIBI ﬂeﬁCTBHH MalluH, HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB; pasjindaThb yCJIOBUSA UX 0€30I1aCHOr0 UCIIOJIL30BaHUS B MMOBCEIHEBHOM KHU3HU,

— BBINOJHATh AKCIEPUMEHTHI MO0 HCCIEIOBAaHUIO (PU3UYECKHUX SBICHUH M IMPOLIECCOB C
WCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX MU3MEpEHUil: Mpu 3ToM GOpMyIHpOBaTh MpobdiemMy/3aaauy
U TUNOTE3y y4eOHOro HKCIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHMUS;
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI,

— OCYIIECTBJIATH TpPSIMbIE M KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIWYHH; TPH 3TOM
BBIOUPATh ONTUMAIBHBIA CIOCOO M3MEPEHHs M MCIOJb30BaTh M3BECTHBIE METOJbl OLEHKH
MIOTPEIHOCTEN U3MEPEHUN;

— WCCIIEZIOBAaTh 3aBUCHUMOCTH MEXAYy (U3NYECKHMMH BEIMYMHAMU C HWCIOJIb30BaHUEM
OpSMBIX HM3MEpPEHHi: TpU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJIbTaThI
MOJIyY€HHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHUJE TaOIUI U rpadHKOB, J1€1aTh BbIBOJbI 110
pe3yabpTaTaM UCCIEI0BAHMS;

— co0mroate mpaBwia 0€30HacHOTO TpyAa IpU HMPOBEAECHHU HCCICAOBAHHHM B paMKax
y4eOHOTO  HKCIEepPHMEHTa, y4eOHO-HMCCIICOBATEIbCKOW M TPOEKTHOH  JEATEIBHOCTH  C
WCTIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U 1ab0opaTopHOro 000pyIOBaHHUS;

— pfCIuaThb paC‘IéTHHe 3aga4dyu C sBHO 3a,Z[aHHOI71 (1)PI3H‘I€CKOI>'I MOJCJIbIO, HCIIOJB3YyS
(I)I/ISI/I‘-IGCKI/IG 3aKOHbI U NMPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3alda4yun BBI6I/IpaTL (bI/IBI/ILIeCKyIO
MOACIb, BBIACIIATH (1)I/I3I/ILICCKI/IG BCINYHMHBI H CI)OpMyJ'IbI, H606XO,Z[I/IMBIG s eé peucHus,
IIpOBOAUTH paC‘-IéTI:I " OLICHUBATL PCAJIbHOCTDL IMMOJTYYCHHOI'O 3HAYCHUA (bHSH‘-IGCKOﬁ BCJIIMYHUHBI,

— p€IIaTh Ka4Y€CTBCHHLIC 3a/la4r: BBICTpAUBATh JIOTHYCCKU HEIIPOTHUBOPECUYHMBYIO LCIIOYKY
paccymneHHﬁ C OHOpOfI Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUA,

— WUCHOJb30BaTh IpPU pEIIEHUH Y4EeOHBIX 3aJad COBpPEMEHHblE HH(OpPMALMOHHbIE
TEXHOJIOTMM JJIsi TOHMCKA, CTPYKTYpUPOBAHHUSA, HMHTEPHIpETAlM U TMpeJCTaBlIeHHUs Y4eOHOU u
Hay4YHO-TIOMYJIAPHON HWHGOPMAIMK, TOJYyYEHHONW U3 pPa3IUYHBIX HCTOYHUKOB; KPUTHYCCKHU
aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMAILIUIO;

— TPUBOJUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPY’KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

— HCHOJb30BAaTh TEOPETUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM KHU3HM JUIS
oOecrieyeHus: 0€30MacCHOCTH NPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOHCTBaMU, IS
COXpaHEHHUs 3/I0POBbs U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLICH cpee;

— paboTaTh B TPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATh
paboTy TIpymnibl, palMOHAIBHO paclpeiesisTh OO0SI3aHHOCTH M IUIAHMPOBATH JESATEIbHOCTh B
HECTaHIAPTHBIX CUTYalMsX, aJ€KBAaTHO OILEHMBATH BKJIAJ KaKJIOIO W3 YYAaCTHMKOB TPYMIbI B
peleHre paccMaTpuBaeMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HeaeBoii npuoputer Ha ypoBHe OOQO: co3nanue OIaronpusTHBIX YCIOBUN ISl pa3BUTHUS
COLIMAJIbHO 3HAYUMBIX OTHOIIEHUH IIKOJIHLHUKOB M, MPEX/IE BCETO, IICHHOCTHBIX OTHOIICHHIA:

1) K CEMbE KaK ITIaBHOM OIOPE B KU3HU YEJIOBEKA U UCTOUHUKY €r0 CUACThS;

2) K TpyAy KaK OCHOBHOMY CIOCOOY JOCTH)KEHHUS >KU3HEHHOTo OJIaronoyydus
YeJI0BEeKa, 3aJOTy €ro YCIEIIHOTO0 Npo(ecCHOHAIBHOTO CaMOONPEACNCHUS M OIIYIEHHS
YBEPEHHOCTH B 3aBTpAIIHEM JTHE;



3) K CBOEMY OTEUYeCTBY, CBOCH Mainoil u Oonbuiod PoauHe Kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC W IIO3HAJN IEPBBIE PAJOCTH M HEyJayd, KOTOpPas 3aBEIIaHa €My IpeaKaMu H
KOTOPYIO HYXHO 00eperars;

4) K MPUPOJIE KaK MCTOYHHUKY KW3HU Ha 3€MJie, OCHOBE CaMOr0 €€ CYIIECTBOBAHUS,
HYXJAIOIIECHCS B 3alIUMTE U IIOCTOSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;
5) K MHUpPY Kak TJIABHOMY TPHUHIIUITY YEJIOBEYECKOTO OOIIECKUTHUS, YCIOBHIO KPETKOM

IpyKOBbl, HaJaKUBAHUIO OTHOIIEHHUH C KoijleramMu 1o pabote B OyaylmieM U CO3JaHHIO
0JIaronpusITHOrO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

6) K 3HaHWSAM KakK WHTEJUIEKTYyaJbHOMY pecypcy, obecreunBaronieMy Oynymiee
YelioBeKa, Kak pe3ysIbTaTy KpONOTIMBOT0, HO YBJIEKATEIbHOTO YUeOHOT 0 TPy Aa;
7) K KyJbType Kak JyXOBHOMY OOraTCTBY OOIIECTBA M BaXXHOMY YCIIOBHIO OIYIICHHS

YCIOBEKOM ITOJITHOTBI HpO)KHBaeMOﬁ KHU3HU, KOTOPOC JAOT EMY UYTCHHUEC, MY3bIKa, UCKYCCTBO, T€aTp,
TBOPUYCCKOC CAMOBBIPAKCHUC,

8) K 370pOBBI0 KakK 3aJIOTy JOJNTOW M aKTHBHOH >XM3HH YeEJIOBEKa, €ro XOpOIIEeTo
HACTPOCHUS ¥ ONTUMHUCTUYHOTO B3TJIsiIa HA MUD;
9) K OKpYXalolUM JIIOJIM Kak Oe3yCJIOBHOWM M aOCONIOTHON IIEHHOCTH, Kak

paBHOMPABHBIM  COLMATBHBIM  MapTHEpaM, C  KOTOPHIMH  HEOOXOJAMMO  BBICTPauMBaTh
NOOpOo’KenaTelbHbIe W B3aUMOIIOICP)KUBAIONINE OTHOIICHHS, MJAfOIIUe YEIIOBEKY pPaJoCTh
OOIICHHS U MTO3BOJISIONINE U30eTraTh YyBCTBA OJIMHOYECTBA;

10) k camum cebe Kak XO03i€BaM CBOCH CyABbOBI, CAMOOMPEACIAIONMMCT |
caMOpeaTU3YIOLUMCS JIMYHOCTSIM, OTBEUAIOIINM 32 CBO€ COOCTBEHHOE Oy TyIiiee.

HaumenoBa | KogudecTrBo 4acoB

Ne | Hme
dueKkTpoHHbIE (LM pPOBbLIE)
n/ | pasienoB u Bce Kourpoasn | IIpakTnuyec
o0pa3oBaTe/bHbIE PeCypChl
n TeM ro ble pa0doTel | Kue padoTbl
NPOrpamMMblI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHMUSA

bubnnoreka [HOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru
https://fg.resh.edu.ru/
functionalliteracy/e

2.1 Kunematuka 5 1



https://fipi.ru/
https://banktestov.ru/test/3674
https://fipi.ru/
https://banktestov.ru/test/3674

vents

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf72
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ITOYPOYHOE IIVIAHUPOBAHMUE (KTII)

n/n

Jara
NnpoBeIeHust

Tema ypoka

I[OMallIHee 3aJaHue

02.09

IlocTosiHHBIE MAarHUTHL U UX
B3auMoAelcTBUEe. MarHuTHOE IMOJIE.
Bekrop MarHuTHON MHAYKLIMH. JIMHUK
MAarHUTHOM UHIYKLIHHU

§1,2

04.09

Bxoonas ouacnocmuueckas pavoma.
MarauTtHoe 1oJe MPOBOJHUKA C TOKOM.
OnbiT Opctena. Bzaumonelicteue
MIPOBOJIHUKOB C TOKOM

§ 1, 2 (MOBTOPUTH)

09.09

JlabopaTtopHas paborta «M3yuenue
MardmMTHOIO ITOJIA KaTyIIKHU C TOKOM>»»

§3

11.09

JleficTBHE MarHUTHOT'O MOJIS Ha
IIPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaboparopHas pabota «lccnenoBanue
JIeNCTBHS OCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM

§ 3, 4 (KOHCTIEKT)

16.09

JleficTBe MarHuTHOTO IIOJIS Ha
JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopennia. Pa6ota cuiel Jlopenia

§ 4 (moBTOPUTBH)

18.09

DnekTpoMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuu. IJ1C
WHIYKIWW. 3aKOH AJIEKTPOMarHUTHOM
uHayKiuun Dapanges

§ 5, 6, c.(P): 923, 925,
932

23.09

JlabopaTtopHas pabota «MccnenoBanue
ABJICHUSA SHCKTpOMaFHI/ITHOﬁ HUHAYKOUW»

§ 5, 6 (OBTOPUTH)

25.09

NuaykTuBHOCTD. SIBIICHUE
camonHaykiuu. DJ1C caMoMHIyKIUU.
DOHeprusi MarHUTHOTO MOJIS KaTYIIKH €
TOKOM. DJIEKTPOMarHUTHOE T0JIE

§7,c.(P):939

30.09

TexHuyeckue yCcTpoicTBa 1 UX
MNPUMCHCHUC. TOCTOAHHBIC MAIrHUTHI,
3JIEKTPOMArHUThI, JJIEKTPOJIBUrATEb,
YCKOPHUTEIN dJIEMEHTAPHBIX YaCTHII,
UHAYKIHOHHAS TeYb

§8

10

02.10

O06o6maromuii ypok «MarauTHoe moJie.
3HeKTpOMaI‘HI/ITHaSI HHIOYKOUS»

§ 1-8 (moBTOPUTH)

11

07.10

KonTponbhas pabota no teme
«MaraurtHoe noJie. DJIeKTpOMarHuTHast

§ 1-8 (moBTOPUTH)




WUHITYKITUSDY

12

09.10

CB00OOIHBIE MEXaHHYECKHE KOJICOaHMS.
INapmonnueckue konebanusi. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamenue sHeprun

§ 9, c.(P): 944, 948

13

14.10

JlaGopartopHas pabota «lccnenoBanue
3aBUCHUMOCTH NEPHOJIa MAJIBIX
KosieOaHUi TPy3a HAa HUTH OT JUTMHBI
HUTHU U MACChI TPy3a»

§ 9 (moBTOPUTH)

14

16.10

Koneb6atenbupiii KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B
UJICATBHOM KOJIe0aTeIbHOM KOHTYPE.
AHaIIOrust MeXX1y MEXaHHYECKUMH U
AIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

§ 10

15

21.10

®opmyna TomcoHna. 3aKOH COXpaHEHUS
SHEPTHUH B UJICATTLHOM KOJIe0aTeTbHOM
KOHTYpe

§ 16 (koucmexkr), c.(P):
956, 957

16

23.10

IIpencrasienue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHBIC
MeXaHW4YecKHe Kojicbanus. Pe3oHanc.
BBIHy)KI[eHHLIe BHCKTpOMaI‘HI/ITHLIe
KoJIecOaHus

§11,12

17

28.10

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
NEPEMEHHBIN TOK. MOIIHOCTh
NIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

§ 15, c.(P): 964, 966

18

11.11

Tpancdopmarop. [IponsBoacTso,
nepenava v notpediieHne
ANEKTPUYECKON SHEPTUI

§ 19 (xoHcmekT)

19

13.11

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE 3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JTMHHUMI
3JIeKTpoliepesad

§16,17

20

18.11

OKOJIOTHYECKHE PUCKU IIPH
IIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
3JIEKTPO3HEPIUH B ITOBCEAHEBHOMN KU3HU

§ 16, 17 (moBTOPUTH)

21

20.11

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTtb
pactpoCcTpaHEHHs U JITTMHA BOJHBI.
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI

§ 20 (konucmekr), c.(P):
1014, 1017




25.11

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTh

22 22,23
3ByKa. Beicora Tona. TemOp 3Byka 322,
27.11 C) )
” HCf(TpOMaI‘HI/ITHbIC BOJIHBI, MX § 24, c.(P): 1006, 1009,
CBOMCTBa U cKopocTh. [Ikanma 1010
AJIEKTPOMArHUTHBIX BOJIH
02.12 IT .
24 PHUHIIMITBI PATUOCBSI3U U TEJICBUACHUS § 20-24 (11oBTOPHTE)
PazButue cpencts cBsasu. Pangnonokanms
04.12 K
’s oHTposbHas pabota «Konebanus u § 20-24 (110BTOPHTE)
BOJTHBD»
09.12 [IpssMonuHENHOE pacpocTpaHeHue
26 CBeTa B OJHOPOAHOM cpene. ToueuHblit § 25,26
HUCTOYHUK CBeTa. JIyd cBera
11.12 O .3
” Tpa’kKeHUE CBETA. 3aKOHbI 0Tpa>i<eHHﬂ § 27, 28. ¢.(P): 1023,
cseta. [locTpoenue n3obpaxeHuit B 1025
IUIOCKOM 3epKajie
16.12 [Ipenomnenue cera. [lonHoe
28 BHYTpEHHEE oTpakeHue. [Ipenenbubiit § 28, 30
yTOJI TIOJTHOTO BHYTPEHHETO OTPasKEHHUSI
29 18.12 JlaGopartophas pabota «3mepenue § 25, 26
MOKAa3aTesIsl MPEIIOMIICHHS CTEKIIa
23.12 J ! 0 i
" un3bl. [locTpoenune I/I3E) pa’keHHii B §30. 31, c.(P): 1031,
nuH3e. DopMyia TOHKOM JTUH3BI. 1032. 1033
YBenu4yeHue JIMH3bI ’
25.12 J
31 a6f)paTopHaﬂ pa60Tri «HccnenoBanue § 30, 31 (oBTOpHTE)
CBOMCTB M300paXKCHHI B JIMH3AX)
30.12 Hucnepcus ceeta. ClI0KHBII cOCTaB
0 6enoro ceera. L[et. JlTabopaTopnas §33, 34
pabota «Habmoaenue aucnepcun
CBETa»
13.01 141 .
1 HTepdepeHIUs cBeTa I[I/I(I)PaKLH/IH § 35, o.(P): 1057
ceta. [{udpakiuonnas pemeérka
34 15.01 [TonepeyHOCTh CBETOBBIX BOJIH. § 36,37
[Tonapuzanus cBera
35 20.01 OnTrueckue npuOOphI U yCTpOIicTBa U § 38, 39
yCIIOBHA UX O€30MIaCHOTO MPUMEHEHUS ’
22.01 r i
paHUIIbl TPUMEHUMOCTH Knaccnqecixon § 40, 41, .(P): 1080,
36 MmexaHukd. [locTynarsl cienuanbHOM 1094
TEOPUU OTHOCUTEIHLHOCTHU
29.01 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJIeHHEe BPEMEHH U COKpalIeHUE § 41,42

JJIMHBI




38

03.02

DHEprus ¥ UMITYJIbC PEIATUBUCTCKOM
yacTullbl. CBSI3b MacChl C SHEPTUEHN U
UMITYJIbCOM. DHEPrus MOKOs

§ 43

39

05.02

Kontponbnas padota «Ontuka. OCHOBBI
CIELMAJIbHOM TeOpUHU
OTHOCHUTEIILHOCTH»

§ 32-42 (moBTOPUTH )

40

10.02

®oronsl. opmyina [Inanka. DHeprus u
uMIysbc (POTOHA

§ 45, c.(P): 1110, 1111

41

12.02

OTKpBITHE U UCCIIETOBAHUE
dhotoaddekra. OnbiTe A. I'. CTonmerona

§ 46, 47

42

17.02

3akoHbI porodddekra. YpaBHEeHHUE
Duinmreitna s Gotosddexra.
«Kpacnas rpanuima» porodddexra

§ 48, c.(P): 1116, 1124

43

19.02

Hasnenue cera. OnwiTh [1. H.
JlebeneBa. XuMHUUECKOE IEiCTBUE CBETA

§ 49, 50

44

24.02

TexHuueckue ycTpoicTsa u
PaKTHYECKOE MPUMEHEHHE:
(dhoTosmeMeHT, (HOTOIaTIYNK, COTHEUHAS
Oarapesi, CBETOIHO]

§ 51,52

45

26.02

Pemrenue 3amay no reme «I€MEHTEI
KBAHTOBOW OIITUKW

§ 53, c.(P): 1148, 1150,
1153, 1154, 1163

46

02.03

Mogens atoma TomcoHa. OTBITEI
Pesepdopna o paccesHuIO 0-4acTuIl.
[InanerapHas mozaenp aroma

§ 54, 55

47

04.03

[Toctynater bopa

§ 53, 55 9noBTOpUTH)

48

09.03

Wznyyenue u noriorieHue GOTOHOB MPH
IIEPEX0/Ie aTOMa C OJHOIO YPOBHSA
SHEPIUU Ha Ipyroul. Buasl criekTpos

§ 56

49

11.03

BomroBEIE cBOMicTBa YacTull. BoiHEI ¢
Bpoitnsa. KopnyckyisspHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
H3IIy4eHue

§ 57,58

50

16.03

OTKpBITHE pATMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeznenenuto cocrasa
PaAMOAKTUBHOTO U3ITYUYCHHS

§ 58, 59

51

18.03

CgoiicTBa anb(da-, 6era-, ramma-
I/I3J'Iy‘-IeHI/ISI. BJ'H/IHHI/IC paIII/IOElKTI/IBHOCTI/I
Ha )KUBBLIC OpFaHI/I3MI)I

§ 60, 61, c.(P): 1173,
1178

52

01.04

OTKpbITHE NPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacnan. IaeKTPOHHBINA
Y IO3UTPOHHBIN OeTa-pacnay. ['amma-

§ 62, 64




HU3JTyUCHUC

53

06.04

DHeprus CBS3U HyKJIOHOB B S/pE.
SnepHble peakuuu. SInepHbIil peakTop.
[Ipo6emMbl, MepCIIeKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI SIIEPHOMN
SHEPreTHKU

§ 65, 66, c.(P): 1211

54

08.04

OnemeHTapHble YacTUlibl. OTKpBITHE
o3UTpoHa. MeTobl HaOMI0IeH s U
pEerucTpanmy 31EMEHTAPHBIX YACTHII.
Kpyrasiii cton «PyH1aMeHTalIbHbIE
B3auMoeucTBus. ENMHCTBO
(u3nUecKoil KapTHHBI MUPa»

§ 67 (xoHcnekr), c.(P):
1215

55

13.04

Bun 38é31H0T0 HeOa. Co3Be3us, IpKue
3BE3bI, INIAHETHI, UX BUINMOE
nBrxenre. ColIHEYHAsT cCUCTEMA

§ 68

56

15.04

Comnre. CosHeuHast akTUBHOCTb.
Hctounuk sHeprun CosHIIAa U 3BE31T

§ 69,70

57

20.04

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE37bI ITIABHOM MOCIIEI0BATEIBLHOCTH.
BnyTtpenHnee ctpoeHue 3BE3 1.
COBpeMeHHBIe MMpEaACTaBJICHHUA O
MIPOUCXOXACHNUHU U 3Bosouuu CosHua u
3BE3 ]

§ 71,72

58

22.04

Mueunsbiii [1yTe — Hama ["anakTuka.
[Tonoxenne n nBuxenne CosHua B
lanaktuxe. ['anaktuku. Y€pHbIE ABIPHI B
sipax rajJakTUK

§ 73,74

59

27.04

Bcenennas. PazOeranue rajiakTuk.
Teopusa bonbemoro B3peiBa. Penukrosoe
u3JIydyeHue. MerarajiakTuka

§75

60

04.05

Hepemennsie mpob6iieMbl aCTpOHOMUU

§ 76

61

06.05

KontpomnbHas pabora «neMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

KapTO4YKHN

62

11.05

Oo6o6maromuii ypok. Pois ¢usuku n
aCTPOHOMHUU B HIKOHOMHUYECKOIA,
TEXHOJOTMUYCCKOM, COIMATLHON 1
ITHYECKOH cdepax IesaTeIbHOCTH
YeJIOBEKa

KapTOUYKU

63

13.05

O6o6maromuit ypok. Pons u Mmecto
(U3HUKHN ¥ aCTPOHOMMHU B COBPEMEHHOM
Hay4HOU KapTHHE MHpa

KapTOUYKU

64

18.05

O6o06maromuii ypok. Pons ¢puzudeckoit

KapTOYKH




Teopuu B GOPMUPOBAHUU
MpEeACTABICHUH 0 (pU3nIeCKOl KapTUHE
Mupa

20.05

O6o0maromuii ypok. Mecto
(u3nvecKkoil KapTHHBI MHpa B 001IeM

65 KapTOUYKU
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUN O IPUPOJIC
PesepBHEBII ypOK. MaruutHoe MHojJie.

66 P P KapTOYKH
DneKTpoMarHuTHasi UHAYKIUS
PesepBHEIT ypok. Ontrka. OCHOBEBI

67 P }ip KapTOYKH
CIIELIMAIbHON TEOPUH OTHOCUTEIBHOCTH
Pesepnrrit ypok. KBanrosasa ¢pusuka.

68 P P P KapTOUYKU
DNIeMEHTHI aCTPOHOMUH U aCTPODU3UKH

68 yacoB

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




CHUCTEMA OIEHKHU JOCTUKEHUH INIAHUPYEMBIX PE3YJbTATOB

CucreMa OUEHKH JOCTHKeHHUI, 00y4alommxcsl BKJIIOYAET: BBINOJHEHHE Ja00paTOPHBIX,
CaMOCTOSITENIbHBIX M KOHTPOJIbHBIX paloT. Ilpu aToMm wucmonb3yercs TpaaulMoHHas 5 OanbHas
CUCTEMA OLICHUBAHUS.

OlleHKa OTBETOB YYalllUXCH

Onenka «5» craBUTCA B TOM Cilyyae, €CJIM y4alluics IOKa3blBa€T BEpPHOE IMOHUMAaHHE
(u3N4ecKoil CyIHOCTH pacCMaTPUBAEMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHi, a Tak
e TPaBWIBHOE OIpeneieHne (QU3NUECKUX BEIUYMH, HMX EIWHHUIl W CHOoCOOOB H3MEpEHHS:
MIPABUJIBHO BBIMOJHSET YEpPTEKU, CXEMbl M TIpaUKd; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHy,
COIPOBOXkAAET paccKa3 COOCTBEHHBIMU IPUMEpPaMH, YMEET NIPUMEHATh 3HaHUS B HOBOM CUTYyalllH
IIPY BBINIOJIHEHUM IIPAKTUYECKUX 3aJaHUM; MOXKET YCTAHOBUTH CBSA3b MEXKIY M3y4aeMbIM U paHeEe
M3yYeHHBIM MaTEpUAIOM IO Kypcy (U3UKH, a TaKKe C MaTepUalioM, YCBOCHHBIM TPU H3YYCHUH
JAPYTUX MPEIMETOB.

Onenka «4» CTaBUTCS, €CIM OTBET YYEHHUKA YIOBJIECTBOPSET OCHOBHBIM TpeOOBaHMAM Ha
OLIGHKY 5, HO JaH 0e3 MCHOJIb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX NMPUMEPOB, 0€3 NMPUMEHEHUS
3HaHUH B HOBOM CHUTyaluu, 6€3 MCIOJIb30BaHMs CBA3CH C paHEe H3YYEHHBIM MAaTE€pHaoOM U
MaTepuajIoM, YCBOEHHBIM MPU MU3yUYEHUH Jp. IPEIMETOB: €CIIU YyUYalllUics JOMYCTUI OJHY OMIMOKY
Wik He Oojee IBYX HENOYETOB M MOXKET UX MCIPABUTh CAMOCTOSATEIBHO WU C HEOOJBIIOH
MTOMOUIBIO YYUTEIIS.

Onenka «3» CTaBHUTCS, €CIIM yYallMHCS NPAaBWIBHO TOHUMAeT (U3UYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/ACIbHBIC MPOOEIBI B
YCBOGHHH BONPOCOB Kypca (M3WKH, HE TMPEMSITCTBYIOIIUE JajlbHEUIIEMYy YCBOCHHIO BOIPOCOB
MPOrPaMMHOTO MaTepraia: yMeeT IPUMEHSTh MOyYeHHBIC 3HAHMSI TIPU PEIICHUH TPOCTHIX 3a7a4 C
WCTIOJIB30BAHUEM TOTOBBIX (OpMyJ, HO 3aTpyIHsETCS TIpPH pEIICHUH 3a7ad, TPEOYIOMHX
peoOpa3oBaHus HEKOTOPHIX (GOpMyJ, IOMyCTHS He Oojiee OAHON TpyOOH OmMOKA W JABYX
HE04ETOB, HE OosIee 0IHOM Irpy0oit U oaHOM HerpyOoi ommbku, He 6osiee 2-3 HErpyObIX OMMOOK,
OJTHOM HerpyOoi OMMOKYU U TPEX HEAOUYETOB; MOMYCTHI 4-5 HETOUETOB.

OHeHKa «2» CTaBUTCA, €CJIN y‘IaHH/II\/JICSI HC OBJIaACJI OCHOBHBIMU 3HAHUAMHU U YMCHI/DIMI/I B
COOTBETCTBUHM C TPEeOOBAaHHSIMH MPOTPaMMbI U JOMYCTHJI OOJbIIE OIMIMOOK W HETOYETOB YeM
HEOOXOIMMO IS OLIEHKH «3».

OuneHka KOHTPOJILHBIX padoT
Onenka «5» craBUTCA 3a pabOTy, BBIITOJHEHHYIO IOJIHOCTBIO 0€3 OIMOOK U HET0UETOB.

Onenka «4» cTaBUTCS 3a palOTy, BBINOJHEHHYIO MOJHOCTHIO, HO MPH HAJTUYUU B HEW He
0oJsiee ogHOM TPyOOI M OJTHOM HErpyOOl OMMOKK M OJHOTO HeA04ETa, He Ooyiee TpEX HETOUETOR.

OrneHka «3» CTaBUTCS, €CIM YUYCHUK MPABUIHHO BBIMOJIHWI HE MeHee 2/3 Bceil paboThl Win
JIOMyCTHII He OoJiee OAHOM rpy0oit OIMOKM U IByX HEAO0UETOB, HEe OoJiee OHOM TpyOoi OMUOKH U
OJIHOM HerpyOoil ommOku, He Oojiee Tpex HEerpyObIX OMIMOOK, OAHOW HErpyOON OLIMOKM U Tpex
HEJI0UETOB, MPU HAIMYUU 4 - 5 HEAOUYETOB.

Onenka «2» CTaBUTCS, €CIIM YUCIO OIMOOK U HEITOYETOB MPEBBICHIO HOPMY JUIS OIICHKH 3
WJIU TIPABUIJILHO BBITTOTHEHO MeHee 2/3 Bcel paboThI.



Onenka 1a0opaTopHbIX padoT

Onenka «5» CTaBUTCS, €CJIM YYalIMKCSA BBINOJHAET paboTy B MOJHOM 00BEME C
coOmroieHneM  HEOOXOAWMOHM  ITTOCIIeIOBATENIbHOCTH  IPOBEJCHUS ONBITOB M HW3MEPCHHH;
CaMOCTOSITENIFHO ¥ PAllMOHAILHO MOHTHPYET HEOOX0MMOe 000PYA0BaHHUE; BCE OIBITHI IPOBOJIUT B
YCIOBUSIX M PEXKUMax, OOECIeUMBAIOMINX IOJYYEHHE IPABUIBHBIX PE3YJIbTaTOB M BHIBOIOB;
coOmogaer TpeOoBaHMsA TpaBWil OE30MACHOCTH TPyAa; B OTYETE MPABHIBHO U aKKypaTHO
BBINIOJIHACT BCE 3allMCH, TAOJUIbI, PHCYHKH, YEPTEHKH, TpadUKH, BBIUUCICHUS; HPABHIBHO
BBINOJIHAET aHAJIU3 MOTPEUTHOCTEN.

OneHka «4» CTaBUTCSI, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OLICHKE «5», HO OBUIO JOMYIIEHO JBa
— TpU HeloveTa, He 0oiee 0JTHOM Herpy0Ooit OMMOKH 1 OHOTO HET0UETA.

OI_IGHKa «3» CTaBHUTCA, C€CIIN pa60Ta BBITIOJIHCHA HC ITOJHOCTBIO, HO 00bEM BBITNIOJHEHHOM
YaCTHU TaKOB, IIO3BOJIACT IMOJYYHUTH MPAaBUIIBHBIC PE3YJIbTAThl U BBIBOJBI: €CJIIM B XOJC IMPOBCACHUA
OIIbITa U I/IBMepeHI/Iﬁ ObLIH JOIMYIUICHBI OIIINOKH.

OreHka «2» cTaBHUTCS, €Ciii paboTa BBIMOJHEHA HE TTOJHOCTHIO M 00bEM BBITIOJTHEHHON YacTh
paboThl HE TMO3BOJSET CIENaTh MPABUIbHBIX BBIBOJOB: €CJIM OIBITHI, U3MEPEHHUS, BBIUMCICHUS,
HAOJII0ICHUST IPOU3BOMIINCH HEMPABIIIBHO.

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
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