MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
KIIMMOBCKASA CPEJHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne2

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «®@u3suka» piad 11 kiacca

Pabouas mporpamMma yueOHOro mpeamera «Pusnka» 00s3aTEIBHON MpeaMerHoi obgactu «EcTecTBEHHO-
HAy4YHBIE TIPEIMETBD» SIBIISIETCS YaCThI0 OCHOBHOW 00pa30BaTENbHON IMPOrpaMMBl CPEIHETO 00IIero oopa3oBaHus
(OOIT COO) MBOY Kmumorcokii COLI Ne2, pa3paborana B coorBerctBurd ®I'OC CO0O-2021 na ocHoBe DPI'OC
COO-2012r. Pabouas nporpamma 1o yueoHomy npenmery «Duszuka» ajst 11 kiacca IprUBEIEHA B COOTBETCTBUE C
@®OIT COO u OPII mo ¢u3uke B YaCTH COAepKaHUS OOydEeHHs W IUIAHUPYEMBIX PE3YJILTATOB  OCBOEHUSI
nporpaMmel Ha ypoBHe COO u peanuzyercs 1 rox.

[pu peanuzanuu paboyeii mporpaMmel 1o yueOHOMY npenmery «DU3uKay UCIOoNb3YIOTCS yYebHUKU, 8KAO4YEHHbIE
e lpunoxcerue Ne2 ®Yy-2022 (npuka3 Munnpocsemenns Poccun ot 21.09.2022 N 858):
e Misxkumes I'.4., Byxosues b.b., Hapyrun B.M. ®u3uxka 11 xnacc (6a30Bblif, yriyOaeHHbINH YPOBHU)
2022, IIpocseuieHue.

Pabouas nmporpamma pa3paboraHa yuuTesieM (PU3MKH IIKOJIbI B COOTBETCTBUH ¢ [TooxkeHreM o pabodux mporpammax
W OTpeIeNsIeT OpraHu3alnio 00pa3oBaTENbHON NEITELHOCTH YUUTENS B IIKOJIE MO penMeTy «Du3ukay.
Pabodas mporpaMma CONEPIKUT CIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:
-IIeJIM U3y4eHus: yueOHoro npeamera «dusnkay;
-MecTo y4eOHoro npeamera «Ou3nka» B yueOHOM TUIAHE;
-coziepkanue yaeOHoro npeamera «duznkay;
-IITAaHUPYEMbIe Pe3yIbTaThl (JINYHOCTHEIE, METANpPEIMETHBIE U TIPEAMETHBIC);
-TeMaTH4YecKoe IIaHupoBaHue, chOpMUPOBaHHOE ¢ YUETOM paboueil mporpaMMbl BOCIIMTAHUS M BO3MOXKHOCTHIO
ucrnons3oanus DOP/IIOP.

Pabouas mporpamma ob0cyxnaena Ha 3acemanun [IIMO yuuTeneil ecTeCTBEHHO-HAYYHOTO ITUKJIA IITKOJEI,
TIPUHSATA pPelIeHuEeM Ienarormaeckoro copera (mporokor Ne 1 ot 21.08.2023r.), yrBepkaeHa mnpukazom mo MbOY
Kmmosckoit COIINe2 Ne96 ot 21.08.2023r. B kauectBe yactu coaepkanust OOIT COO

Ha ocHoBe manHoii mporpammsl yuuTenem paspabateiBaercsi KTII B coorBerctBum c llonoxxennem o
KaJIeHIapHO-TEeMaTHIECKOM ITUTaHWPOBAaHUM 10 ydeOHOMY TIpeamery, Kypcy, moxymto. KTII paccmartpuBaercss Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Boinucka
U3 OCHOBHOI1 00pa30oBaTe/IbHOI NMPOrpaMMBbl CpeAHero oo0mero o0pa3oBaHus

PaGouast mporpamma
y4eOHoro npeaMera «Ousnka»

njs 11 kiaacca
cpok peaquzauuu 1 roa (11 kiaace)

Brinucka BepHa

=i KaumoBcKas
Ol Ne

T

NHNOACHUTEJIBHASA 3AIINCKA



Ousuka SBISETCA CUCTEMOOOPA3YIOIIUM [UI €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB, MOCKOIBbKY
(u3NUecKre 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB W SIBJICHUH, M3ydaeMbIX XUMHEH, OWOJOrueid, acTpoOHOMHEH U
¢usnueckoli reorpadueil, BHOCUT BKJaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsIeT Haubosee sICHbIe
00pa3ibl MpUMEHEHHsI HAYYHOTO METO/1a TIO3HAHHSA, TO €CTh CII0C00a MOMY4eHHs TOCTOBEPHBIX 3HAHUH O MHUPE.

Conep:kaHue mporpaMmbl 0 (U3UKE HANpPaBICHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
obyuatormuxcs 10—11 kmaccoB npu o0y4ueHUr uxX pus3mke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO- IS TEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusm DPI'OC COO Kk IIaHUPYEMBIM JIMYHOCTHBIM,
MpEeAMETHBIM M METanpeAMETHBIM pe3yibTaTaM oOydeHHWs, a TakkKe YUYHTHIBAeT HEOOXOIUMOCTH pealn3aluu
MEKIPEAMETHBIX CBs3eH (PM3UKH C €CTECTBEHHO-HAYYHBIMHU y4eOHBIMH TIpeiMeTaMu. B Hell onpenensoTcst OCHOBHBIE
Heny u3yvdeHus: (pU3MKH Ha YpOBHE CpegHero oO0Iero oopa3oBaHUs, TUIAHUPYEMbIE pe3ybTaThl OCBOCHHS Kypca
(PM3MKH: TMYHOCTHBIC, METAIIPEIMETHBIC, TPEAMETHbBIC (Ha 0a30BOM YPOBHE).

du3nka Kak Hayka o0 Haubomee o0IIMX 3aKOHAX MPUPO/IBL, BBICTYIAs B KaUeCTBE YIeOHOT 0 MpeMeTa B IIKOJIE,
BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTeMYy 3HaHHH 00 Okpyxkatomem wmupe. IIKonbHBIA Kypc OU3MKH —
CHCTEMOOOPAa3YIOIIUI Il eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKHE 3aKOHBI JIGKAT B
OCHOBE TPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHUel, Ouonorueld, ¢uszndeckor reorpadueil m acTpoHOMHEH.
Hcnonb3oBaHue W aKTUBHOE MPUMEHEHNE (PU3UUECKUX 3HAHWH OMpEeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cepe IHEPreTHUKH, TPAaHCIOPTa, OCBOSHHS KOCMOCA, IMONYYEHHUS! HOBBIX MAaTEpHalioB C 3aJaHHBIMH
CBOMCTBaMH H JIpyruX. M3ydeHne Qu3nKy BHOCUT OCHOBHOM BKJIaJ] B QOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaromuxcsi, B (OPMHpPOBAHHE YMEHHUH NPHMEHATh HAYYHBIH METOJ TIO3HAHUS TPW BBINOIHEHUH HMH
Y4IeOHBIX HCCIICTOBAHMMN.

B ocHoBy Kypca ¢usukm it ypoBHS cpenHero oOIiero oopa3oBaHUs TOJOKEH Psil UJeH, KOTOPbIE MOXKHO
paccMaTpuBaTh KaK PUHIIHITBI €r0 IOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEl KypC SIBIISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJIEPIKUT MaTepHall
W3 BCEX pas/ieiioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIIACCHUYECKOM, TaK 1 COBPEMEHHOMN (PH3HKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ Hel MaTepHal Kypca GU3NKN 00beIHHEH BOKPYT (U3NIECKUX TEOPHH.
Benymum B Kypce siBrsiercst OpMUPOBaHKE TPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTePUH, BEIIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peannzanusg mpeamnonaraeT HUCHOIb30BAHWE TyMaHWTApHOTO ITOTEHIIHAJa
(u3NUecKol HAYKH, OCMBICIICHUE CBSI3M pa3BUTHS (DU3UKHU C pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUYECKIMH,
HPABCTBEHHBIMH U YKOJIOTHYECKUMH MPOOIeMaMU.

Hoesa npuknaounou nanpasnennocmu. Kypc QUMK TpearnonaraeT 3HAKOMCTBO C IMHPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUI H3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanmsyercss TOCPEACTBOM BBEICHHS JJIEMEHTOB COAEP)KAHHS, TTOCBSIIEHHBIX
JKOJIOTUYECKHM TpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHWKH W TEXHOJIOTHH, a TaKKe
00CYXIeHUs TPOOIIeM PaIMOHATIBFHOTO MPHUPOAOIIOIH30BAHUS H IKOIOTHIECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPETHETO 00IIero 0Opa3oBaHUs SBISIOTCS (PH3MUECKIE
Teopuu (popMHpOBaHNE MPEACTABICHUNA O CTPYKTYpE MOCTPOeHHs (U3UUECKON TEOpUH, POIH (yHIaMEHTAITBHBIX
3aKOHOB W NMPHHIIAIIOB B COBPEMEHHBIX MIPECTABICHUAX O TIPHUPOE, TPAHUIIAX TIPUMEHUMOCTH TEOPHUH, T ONTMCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUH H MTPOIIECCOB).

CHCcTeMHO-IeATENbHOCTHEIN TOAXO0J B Kypce (U3WKH PEeaM3yeTcss MPeXxae BCEro 3a CUET OpraHu3alun
AKCIIEPUMEHTAIBHON JeATeNFHOCTH oOydaromuxcs. st 6a30Boro ypoBHS Kypca (U3WKHA — 3TO HCIIONB30BAaHUE
CHUCTeMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB W JIAOOPATOPHBIX padOT, KOTOphIE B TpOrpaMMe o
(m3uKe 0OBEMTUHEHBI B OOMIMI CHUCOK YYSHHUYECKHX MPaKTUYeCKUX paboT. BeineneHrne B yKa3aHHOM TMepevHE
7a00paTOPHBIX Pa0OT, MPOBOAUMBIX ISl KOHTPOJIS W OIEHKH, OCYIIECTBIISIETCS YJaCTHHKAMHU 0Opa30BaTENLHOTO
IpoIecca UCXOoAsd W3 OCOOEHHOCTEN TUIaHWPOBAHUS M OCHAIIeHus kaOmHera ¢u3uku. llpm sTom obOecneumBaercs
OBIIaJicHHe OOYYAIOUNIMMUCS YMEHHSMH TIPOBOJWTH KOCBEHHBIE WM3MEPEHHS, WCCIENOBAaHUS 3aBUCHMOCTEN
(hM3MUECKUX BEIMYUH U TTOCTAHOBKY OITBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTES.

Bonbioe BHUMaHME yIenseTcs: peNIeHrI0 pacyETHRIX 1 Ka4eCTBEHHBIX 3aaa4. [Ipu aToM [t pacu€THbIX 3a1a49
MIPUOPHUTETOM SIBJISIOTCS 33/1audl C SBHO 3aJaHHOW (PU3MUECKOW MOJIENBI0, MO3BOJSIONINE MPUMEHSITh M3yUYEHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zena Kypca, TaK W MHTErpUpYysS 3HAHUSA W3 pa3HbIX paszaenos. s
KayeCTBEHHBIX 3a/Ja4 NPUOPUTETOM SBISIOTCA 3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (PU3MUYECKUX SBICHUH U
MPOLIECCOB B OKpYKalolled Ku3HW, TpeOylomue BbIOOpa (QHU3MUECKOW MOAEIM Ml CUTYyallMd IPAaKTUKO-
OpPHEHTHPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepualbHO-TEXHHMYECKOMY OOECIIEUEHUIO Y4eOHOro
nporecca 0a30BbI YpOBEHb Kypca (M3UKH Ha YPOBHE CPEIHETO 00ILero 00pa3oBaHus JOJDKEH U3y4aThCs B YCIIOBHUAX
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MPEeAMETHOr0 KabuHera (GU3NKK WM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO
uukia. B xkabunere pusnku JOMKHO OBITH HEOOX0IUMOE TabopaTOpHOE 000PYAOBAaHHUE AJISl BHIIOTHEHHS YKa3aHHBIX
B IIporpaMme mo GU3MKe YUCHHYECKUX MPAKTHUECKUX padOT U AEMOHCTPAIHOHHOE 000pYyI0BaHHE.
HdeMoHcTpanmoHHOe oOopynoBanue (OpMHpPYETcs B COOTBETCTBUM C MNPUHIUIOM MHHHUMAIbHOH
JOCTaTOYHOCTH U 00ECIEeUunBaET MOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe 1Mo (U3UKE KIIOYEBBIX JEMOHCTpALHi
JUTSl UCCTIEIOBAHMS U3yYaeMBbIX SIBICHHI U MIPOLIECCOB, SMIIUPHUYECKUX B (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .
JlabopatopHoe 000pyHOBaHHE IJIs1 YICHUUECKHX MPAKTHYeCKUX paboT (hopMupyeTcs B BHIE TEMaTHUYECKUX
KOMITJIEKTOB M 00eCIeurBaeTcsl B pacu€re OJHOr0 KOMILICKTa Ha JBYX oOydaromuxcs. TeMaTHuecKue KOMIUIEKTHI
nabopaTopHOro o0OpyJOBaHUS MOIKHBI OBITH MOCTPOECHBI HAa KOMIUIEKCHOM HCIIONB30BAaHUM AaHAJIOTOBBIX U
IU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B BUJIE IU(PPOBBIX JTa00PaTOPHIA.
OCHOBHBIMH LENSIMH U3ydeHHs (PU3UKU B 0011eM 00pa3oBaHUU SBISIOTCS:
e (QopMupoBaHHE WHTEpeca U CTPEMIICHUS] O0YYAIOUIMXCSI K HAYYHOMY M3YYECHHUIO MPUPOIBI, Pa3BUTHE MX
WHTEIUIEKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEH;

®  pa3BUTHE MTPEACTABICHUI O HAYYHOM METO/Ie TO3HAHUS U JOPMHUPOBAHKE UCCIIEOBATEIBCKOTO OTHOICHH S
K OKpYKaIOIINUM SIBIICHHSIM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3YYCHHs OCHOB CTPOCHUS MaTepuu M
(dyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHEe yMEHHH OOBSCHSITH SIBICHHS C HCIOJb30BAaHUEM (HU3MUECKUX 3HAHWKA W HAYYHBIX
JIOKa3aTeINbCTB;

e (opMupoBaHHE MPEACTABICHUA O PONH (U3MKH JUIS Pa3BHTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUH.
JlocTimkenue 3TuX neneid o0ecreanBaeTcs pelieHneM CIeayIonX 3aad B Iporecce n3ydeHns Kypca (pusmku
Ha ypOBHE CpeIHEro o0IIero 00pa3oBaHus:
e puoOpeTeHne CHCTeMbl 3HAaHUH 00 OOmMX (U3MUYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHAX, BKIIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, IEKTPOJUHAMHKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPODU3UKH;

e (opMupoBaHHE YMEHHMH INPUMEHSTH TCOPETHYECKHE 3HAHHS Ul OOBSCHEHHS (PU3NYECKUX SBICHUH B
IIPUPOAE U VIS IPUHATHS IPAKTUUECKUX PELICHUI B [IOBCEIHEBHOMN JKHU3HU;

® OCBOGHHE CIOCOOOB pEIICHHS DPA3IMYHBIX 3aJad C SBHO 3aJaHHOW (U3MUYECKOH MOAENbIo, 3ajad,
MOIPa3yMEBAIOIINX CAMOCTOATENIFHOE CO3JaHue (PU3MUECKON MOJICIH, aIeKBAaTHOHN YCIOBHSM 3a/1a4H;

® [OHMMaHHE (PU3NYECKMX OCHOB M IPUHLMIIOB ACHCTBHUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHUX
IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPELY;

e OBJIAJCHUE METOJAaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHHUS U IPOBEACHUS (U3UUECKUX SKCIEPHUMEHTOB,

aHaJIM3a U MHTEPIpPETauruu HH(OPMAaLuK, ONpeaesICHHUs JOCTOBEPHOCTH MTOIYYEHHOIO pe3yIbTaTa;

®  CO3JaHUE YCIOBUH AJI Pa3BUTHSI YMEHUIN MPOEKTHO-UCCIIEA0BATENBCKON, TBOPUECKON ACSITENBHOCTH.

MECTO YYEBHOTI'O IIPEIMETA «®u3uka» B YUEBHOM IIJIAHE

Ha n3yuenne ¢husuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsI OTBOIUTCS 68 4acoB B
11 xmacce — 68 gacoB (2 Jaca B HEIEIIO).

IL1anupyembie pe3yJibTAThl OCBOECHHsSI y4eOHOr0 MpeaMeTa, Kypea
B comepxanue paboueil mporpaMMbl BHECEHBI BCE OJIEMEHTBI  COIACP)KAHHS TOCYIapCTBEHHOI'O
obpasoBarenbHOro cTaHgapra mo ¢usuke. O0s3aTeNbHBIC PE3yabTaThl U3yUeHHS Kypca «Du3MKay MpPUBEICHBI B
pasznene «TpeboBaHHs K YPOBHIO IMOArOTOBKEe oOydarommxcs 11 Kigacca», KOTOpbIE MOJHOCTBIO COOTBETCTBYIOT
cranapty. TpeOoBaHUs HANIPABJICHBI HA PEATH3AIHIO ICATEILHOCTHOTO M JINYHOCTHO-OPHEHTHPOBAHHOTO ITOIX0/10B;
OCBOEHHE 00YJaIOIIMMHKCS HHTEIUIEKTYAIbHOW M MPAKTHIECKOH JAeATeIbHOCTH, OBJIAJCHHE 3HAHUSIMHU U YMCHUSIMH,
HEOOXOIMMBIMHU B ITOBCEJHEBHOM YKM3HH, TO3BOJISIFOIIMMHI OPHEHTHPOBATHLCS B OKPYKAFOIIEM MUPE, 3HAYUMBIMH IS
COXpaHEHUSI OKPYKAIOIIEH Cpe/ibl U COOCTBEHHOTO 3/[0POBbSL.
JIMYHOCTHBIMH Pe3yJIbTaTaMu OCBOEHHS Kypca Gu3uku 11 Kiacca SBISIOTCS:
1) CdopMuUpOBaHHOCTh TO3HABATENBHBIX HWHTEPECOB, HHTE/UICKTYaIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
00y4arommxcs
2) VYOexACHHOCTh B BO3MOXKHOCTH TO3HAHUS TMPHPOJbI, B HEOOXOIMMOCTH Pa3yMHOTO HCIIOIb30BAHUS
JOCTHDKCHUH HAyKW W TEXHOJOTMH ISl JAlbHEHINEro pa3BUTHS YETOBEYSCKOro OOIINECTBa, YBAXKECHHE K
JIeATENAIM HAYKH M TEXHUKH, OTHOIIEHHE K (PU3UKE KaK SJIEMEHTY OOIIEeUEITOBEUECKON KyIbTYPhI
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3)
4)
5)

6)

CaMOCTOATEThHOCTh B TPHOOPETEHUN HOBBIX 3HAHUH U MTPAKTHUYSCKUX YMEHUHN

['0TOBHOCTH K BBIOOPY YKM3HEHHOT'O ITyTH B COOTBETCTBUH C COOCTBECHHBIMY MHTEPECAaMH ¥ BO3MOKHOCTSAMU
MortuBanus 00pa30BaTEbHONW JCATEIBHOCTH OOYYaIOIMUXCS HAa OCHOBE JIMYHOCTHO-OPHUEHTHPOBAHHOTO
noaxona

®dopMHUpOBaHHE LIEHHOCTHOI'O OTHOIICHUS JPYr K APYTY, YYUTEIIO, aBTOpaM OTKPBITUH U WU300pETEHU,
pe3yabTaTaM o0ydeHUsI.

MeTtanpeaMeTHbIMH pe3yJibTaTaMH OCBOCHHS Kypca (usuku 11 kimacca sBusroTCs:

1)

2)

3)

4)

5)

6)

7)

OBnajgeHue HaBBIKAMH CaMOCTOSITENBHOTO IPHOOpPETEHHWsST HOBBIX 3HAHWH, OpraHM3alud y4eOHOU
JCATCIIbHOCTH, ITOCTaAaHOBKU HCHCP'I " 3a1a4, IJIaHUPOBaHUA, CAMOKOHTPOJIA W OUCHKU PE3YyJIbTAaTOB cBOEH
ACATCIBHOCTHU, MMPEABUACHUA BO3MOKHBIX PE3YJILTATOB cBOEH JCATCIIBHOCTH

ITonumanue pa3m/1t11/1171 MCKAY UCXOOHBIMH q)aKTaMI/I U TUIIOTE3aMUu IJI1 UX O6T>SICHCHI/I)I, TCOPCTUUCCKUMU
MOACIAMU U PCaJIbHbBIMU O6’b€KTaMI/I, OBJIaACHUC YHUBEPCAJIbHBIMH y‘IC6HLIMI/I Z[GIZCTBI/ISIMI/I Ha IDpuMepax
THUIIOTE3 JIA O0OBACHEHHUS W3BECTHBIX q)aKTOB u C-)KCHepI/IMeHTaJ]I)HOﬁ ITPOBCPKH BBLIABUI'aCMbIX T'HMIIOTE3,
pa3pabOTKH TEOPETHUUCCKUX MOJICIICH MPOIIECCOB U SBJICHUMN

dopmMupoBaHWEe yMEHHH BOCIPUHHMATh, MepepadaThiBaTh W IMPEAbSBIATh HMH(OOPMAIUIO B CIOBECHOM,
o0pazHol, cUMBOJIHMYECKOH (opMmax, aHaNM3MpOBaTh W IepepadaThiBaTh IMONYYEHHYIO HH(popManuio B
COOTBCTCTBUH C IIOCTABJICHHBIMH 3aJadaMH, BBIJICIATH OCHOBHOC COJACPKAHUC IPOYUTAHHOTO TEKCTA,
HaXOOWUTH B HEM OTBCTEI HA IMOCTAaBJICHHBIC BOIIPOCHI U U3J1IaraTb UX CaMOCTOATEIIBHO

[IpuoOpereHne ombiTa CaMOCTOSTENBHOTO TMOWCKA, aHANIM3a M 0TOOpa WH(OpMAIMK C HCIOIb30BaHUEM
Pa3iiMUHbIX UCTOYHHUKOB, U HOBBIX I/IH(bOpMaHI/IOHHBIX TGXHOJ’IOFI/Iﬁ, JJId pEHICHM A IMO3HAaBaTCIBbHBIX 3aaa4
Pa3BuTHne MOHOJIOTHYECKOH U nnanornqecxoﬁ peun, YMCHH BbIpaXaTb CBOU MBICJIM, PA3BUTUC CIOCOOHOCTH
BBICIYIINBaTh COOECEHHUKA, CIIOCOOHOCTH IOHMMATh €ro TOYKY 3pEHHUs, MPU3HABATH TPABO JIPYroro
YyeroBeKa Ha NHOE MHEHHE

OcBoenne IIpuUEMOB )IGP’ICTBHI)’I B HECTAHAAPTHBIX CUTyalUAX, OBJIAACHUC OSBPUCTUUYCCKMMU MCETOJaMH
peleHus mpodiiem

dopMupoBaHHE yMEHUH paboTaTh B IPYIIE C BHITOJHEHUEM Pa3IMYHBIX COIHAIBHBIX POJIEH, IPEACTABIATh
1 OTCTanBaTh CBOHU B3TJISIAbI N y6€)KlleHI/I$[, BECTHU JUCKYCCHUIO.

OO0muMHU MpeIMeTHBIMH Pe3yJbTaTaMUu OCBOSHUS Kypca Gpu3nuku 11 Kimacca sBISIIOTCS:

1)

2)

3)
4)
5)

6)

7)

3HaHMA O TPHPOAE BAXKHEHIIMX (U3MYECKUX SBICHUH OKPYXKAION[Ero MHpPa W MOHMMAaHWE CMBICIA
(u3n4ecKNX 3aKOHOB U 3aKOHOMEPHOCTEH, PacCKpBIBAIOIINX CBS3b U3YUECHHBIX SIBJICHUI

YMeHue noiab30BaThCsl METOAAMU HAY4YHOIO MCCIIENOBAHUS SBJICHUNM IPUPOABI, IPOBOAUTH HAOJIIONCHUS,
IUTAHUPOBATh M BBINOJIHATh 3KCIEPUMEHTHI, 00paldaThiBaTh Pe3yJabTaTbl U3MEPEHUN C IOMOIIbIO TaOJuIl,
rpa¢ukoB, (opmyn, oOHAapYKHBATh 3aBUCHMOCTH MEKIYy GU3MYECKUMH BEITUYMHAME, OOBSICHATH
[OJIy4€EHHbIE Pe3yJIbTaThl, OLIEHUBATh IPAHULIbI IOIPEIIHOCTEN PE3yIbTaTOB U3MEPEHUM

YMeHue NpuMEHATh TEOPETHYECKHE 3HAHMs MO (M3MKE Ha NPAKTHKE, pemaTh (U3MYecKHe 3aJadd Ha
MIPUMEHEHHE [TOYYECHHBIX 3HAaHUM

YMeHue U HaBBIKM IPUMEHEHHS MOJYYECHHBIX 3HAHUH IUId OOBSICHEHHS MPUHLMIIOB JEHCTBUS BaKHEUIINX
TEXHUYECKHX YCTPOWUCTB, PEIICHUs IPAKTUIECKUX 3aa4y IIOBCEIHEBHOM KU3HH, o0eclieueHre 0e301acHOCTH
CBOEH JKU3HH, PALlMOHAILHOTO IPUPOJOIOIB30BAHMUS U OXPAHbI OKPYXKAIOIIEH Cpezbl

dopmupoBaHne yOeXKICHHUS B 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SBJICHUH IPUPOJBI, 0OOBEKTUBHOCTU
Hay4HOI'O 3HAHMSI, BBICOKOW LICHHOCTH HAYKH U Pa3BUTHH MATEPUATBHON U AYXOBHOH KYJIBTYpbI JHOACH
Pa3BuTue TeopeTnuecKoro MpIUIEHUS! HA OCHOBE (POPMUPOBAHUSI YMEHUI YCTaHABIMBATh (DAKThI, pa3IndaTh
NPUYUHBI U CIEACTBHUS, CTPOUTh MOAENH W BBIOBUraTh TMIIOTE3bl, OTBICKUBATh M (HOPMYIHPOBAThH
JI0Ka3aTeNbCTBA BBIABUHYTHIX TUIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIIBHBIX (DAKTOB M TEOPETHYECKUX MOJEIeH
(hm3HUeCcKre 3aKOHOMEPHOCTH

KomMmyHHKaTUBHBIE YMEHHUS JOKJIABIBATh O PE3YJIbTATaX CBOET'O UCCIIEAOBaHMSI, yIaCTBOBATh B JUCKYCCHH,
KpaTKO X TOYHO OTBEYaTh Ha BOIPOCHI, YMEHHUE UCIIOIb30BaTh CIPABOYHYIO JIUTEPATYPy U IPyrue HCTOUHUKH
nHGOPMAIUH U1l apIYMEHTHUPOBAHHOH 3aIUThI CBOEH TOUKH 3pEHHUS

YacTHBIMH NPeIMETHBIMHU pe3yJibTaTaMU OCBOCHUS Kypca ¢pu3uku 11 kmacca sBISIOTCS:

+ IMOHHMAaHUE U CIIOCOOHOCTH OOBSICHSTD:
a) CMBICII IOHSTHI: (I)I/ISI/I‘IGCKOG SABJICHUC, (I)I/I3I/ILI€CK3.$I BCJIMYMNHA, MOACIIb, TMIIOTEC34a, HIPUHIIUIL, ITOCTYJIAT,

TCOpU:A, IMPOCTPAHCTBO, BPEMs, HHCpIHAJTIBHAA CHUCTEMA OTCYCTA, MaTCpUajibHAsA TO4YKa, BCLHICCTBO,
B3aHMOHCﬁCTBHe, I/I,Z[GaJ'ILHLII\;I ra3, pe30HaHC, 3JICKTPOMAarHuTHBIC KOHe6aHI/I$I, SJICKTPOMArHUTHOC II0JIC,
QJICKTpOMAriuTHasl BOJIHA, a4TOM, KBaHT, (1)OTOH, aTOMHOC s1po, ,Z[e(l)CKT MacCChbl, SHEprus CBi3HU,
PaaAnOaAKTUBHOCTb, MOHU3UPYIOMICC U3TTYUCHUC, IJIaHCTA, 3BC3/1d, I'aJIaKTUKA, BCCHCHH&H;

6) CMBICJI (1)I/I3I/I‘ICCKI/IX BCIIMYUH: IICPEMCIICHUC, CKOPOCTh, YCKOPCHHEC, MaCCa, CUJIa, JaBJICHUC, UMITYJIbC,
pa60Ta, MOIIHOCTb, MCXaHUYCCKasA DHEPrus, MOMCHT CWJIbl, ICPHUOJ, 4aCTOTA, aMIUIMTy/ad KOJ'Ie6aHHI>i,
JUIMHA BOJIHBI, BHYTPCHHAA 3HCPrusA, CpCAHASd KUHCTUYCCKAasd SHCPIrusad 4aCTHUIl BCIICCTBA, a0coroTHas
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TeMIlepaTypa, KOIMMYECTBO TEIUIOTHI, YAENbHAs TEIIOEMKOCTh, yIelbHas TeIioTa MmapooOpa3oBaHus,
yaenbHasl TemjoTa IJIaBICHHUs, yAeNbHas TeloTa CrOpaHUs, DJIEMEHTApHBIA SNEKTPUUECKUI 3apsi,
HaANPSHKEHHOCTh  AJIEKTPUYECKOro  MOJsl, Pa3HOCTh  HOTEHIHANIOB, 3JEKTPOEMKOCTb, JHEPTus
JNEKTPUUECKOT0 TONSA, CHJa 3JIEKTPUYECKOTO TOKAa, 3JEKTPHUYECKOE HAMPIKEHUE, DIIEKTPUUECKOE
CONPOTUBJICHUE, OJJIEKTPOIABIIKYIAsl CWJIA, MAarHATHBIA IIOTOK, WHAYKOHS MAarHUTHOTO TIOJIS,
WHAYKTHBHOCTB, SHEPTHUs MATHUTHOTO TOJISI, IOKAa3aTeNb MPEIOMIICHNS, ONTHYECKas CHJIa JIMH3bI;

B) CMBICT (PU3WYECKUX 3aKOHOB, IPUHIUIIOB U MOCTYAATOB ((POPMYTHPOBKA, TPAHUIBI TPUMEHUMOCTH ):
3aKOHBI JAWHAMUKKA HbBIOTOHA, MPHHIUITEI CYNEPIO3UINNA H OTHOCHTENBHOCTH, 3aKoH [lackans, 3axoH
Apxumena, 3akoH ['yka, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAaHEHHS JHEPTHH, UMIYJbca U
ANEKTPUUECKOr0 3apsia, OCHOBHOE ypaBHEHHUE KWHETHYECKOW TEOPWUH Ta30B, YPaBHEHHE COCTOSHUS
HJEaNbHOrO ra3a, 3aKOHbI TEPMOIMHAMHUKH, 3aKoH KynoHa, 3akon OMa Juis TOJTHOM 1ieru, 3aKoH J[koys-
Jlenna, 3aKOH SNEKTPOMATHUTHON MHIYKIUH, 3aKOHBI OTPa)KEHHs W TPEIOMIICHHS CBETa, MOCTYJIAaThl
CHCIHUAJILHON TEOPHHM OTHOCUTEIBHOCTU, 3aKOH CBSI3M MAacChl W SHEPIUU, 3aKoHbI (orodddekra,
noctynatel bopa, 3aKOH paJinoaKTUBHOTO pacnaja;

yYMEHHE OMUCHIBATH U OOBSCHSTH PE3YJIbTAThl HAOIIOIEHHH U SKCIIEPUMEHTOB: HE3aBHCUMOCTD YCKOPEHUS
CBOOOIHOTO MAaJeHUs OT MacChl MAJAIONIEro Teja, HarpeBaHWEe ra3a MpH ero OBICTPOM CXKATHU H
OXJIQXKJIEHH e TP OBICTPOM paCIIMPEHHH; TIOBBIIICHHE JAaBJICHUS r'a3a MPHU ero HarpeBaHUH B 3aKPBITOM
cocy/e; OpOyHOBCKOE JBM)KECHHE; DJISKTPU3AIMS Tel IPU MX KOHTAKTE; B3aUMOJICHCTBHIE IPOBOIHUKOB C
TOKOM; JeWCTBHE MAarHUTHOTO TIOJISI Ha MPOBOJAHMK C TOKOM; 3aBUCHMOCTH COIPOTHBIICHHS
MOJYIPOBOJHUKOB OT TEMITEPATYPhl M OCBEIICHHS; JJIEKTPOMATHUTHAS WHJYKIUS; PacHpOCTpaHEeHUe
AJIEKTPOMATHUTHBIX BOJIH; JAUCHEPCHS, HHTEPPEPEHIUS U TUPPAKIUS CBETA; U3ITydeHUE U MOTJIONICHUE
CBETa aTOMaMH, JIHHEHUYaThle CIEKTPBI; GOTOd(HEKT; panoaKTUBHOCTD;

yMEHHE MPUBOJNUTHL MPUMEPHI OIMBITOB, MIUTFOCTPUPYIOIIUX, YTO: HAOIIOJEHUSI U OKCIIEPUMEHT CIYXKaT
OCHOBO JIJISl BEIIBUYKEHHSI THIIOTE3 U IIOCTPOCHUST HAYYHBIX TEOPHIA; IKCIIEPUMEHT MO3BOJISIET IPOBEPUTH
HWCTHHHOCTh TEOPETUYECKHX BBIBOJIOB; (UM3MUECKas TEOpHUS JIA€T BO3MOXKHOCTH OOBSICHATH SIBJICHHUS
MPHUPOABI M HAYYHBIC (GaKThl; PU3MUECKast TEOPHS TIO3BOJISET MPEACKAa3bIBATh CIlIe HEM3BECTHBIE SBIICHUS
1 WX 0COOCHHOCTH; MTPH OOBSICHEHUN MPHPOAHBIX SBICHUH HCIIONB3YIOTCS (PU3NYIECKUE MOJICITH;, OJIUH U
TOT JK€ NPHUPOJHBIA OOBEKT WM SIBJICHUE MOXXHO HCCIICJOBAaTh HAa OCHOBE WCIIONB30BAHUS Pa3HBIX
MOJIeTICH; 3aKOHBI (PU3UKHU U (PU3NUECKUE TEOPUH UMEIOT CBOW OIPE/IETICHHBIC TPAHUIIBI IPUMEHIUMOCTH;
BIIQJICHHE DKCIICPUMEHTAIBHBIMA METOJAMU HCCIEOBAHUS Uil ONPEIEICHUS] CKOPOCTH, YCKOPEHUS
CBOOOJIHOTO TAJICHHS; MacChl Teia, IJIOTHOCTH BEIIECTBA, CHIIBL, pPabOThI, MOIIMHOCTH, JHEPTHH,
koddduImenTa TpeHHs CKOJILKEHUS, BIAYKHOCTH BO3/lyXa, YACIbHON TEITOEMKOCTH BEIIIECTBA, YIETbHON
TEMJIOTH TUTABIICHUS JIbJIA, dJeKTpudeckoro comnpotunieHus, 9JIC U BHYTpEeHHEro COMPOTHUBIICHUS
HCTOYHUKA TOKA, MOKAa3aTelsl MPETOMIICHHUS BENISCTBA, ONTHYECKON CHIIBI JIMH3BI, JUTUHBI CBETOBOU
BOITHBI; TIPEJICTABIICHHUE PE3yIbTATOB U3MEPEHHI C YUIETOM HX MOTPEITHOCTEH;

MMOHUMaHHUE CMBICIIA OCHOBHBIX (DHM3MUYECKUX 3aKOHOB W yMEHHE MPUMEHSITh UX HA MPAKTUKE: 3aKOHBI
JHaMUKU HbIOTOHA, 3aKOH BCEMHPHOT'O TATOTEHMsI, 3aKOHBI [lackans u Apxumesa, 3aKOH COXPaHCHHS
UMITYJIbCa, 3aKOH COXPAaHEHHsI SHEPTUU, 3aKOH COXPaHEHWs DIICKTPHUECKOro 3apsna, 3akoH Oma Juis
y4yacTka nenu, 3akoH OMa nans noinHod uenu, 3akoH JDxoyns-JleHua, 3akoH Dapanes, 3aKOHBI
TEepMOAMHAMUKH, 3aK0H KyroHa u nmpyrux 3akoHoB knaccudeckon pusmku u CTO;

MOHUMAaHWE MPUHIUIOB JEHCTBHS MAIUH, MPHOOPOB M TEXHUYESCKUX YCTPOUCTB, C KOTOPBIMU KaXKIbIH
YeJIOBEK MOCTOSHHO BCTPEYAETCS B MOBCETHEBHOM JKU3HU, H CITOCOOOB 00ecredeHus: 6e30MacHOCTH TIPH
WX UCIMONIb30BAHNUMY;

OBJIQJICHHE Pa3HOOOpPa3HBIMU CHOCOOAMHU BBIMONHEHUS PACUYECTOB JUIS HAXOXKJCHUS HEH3BECTHOM
BEJIIMYHMHBI B COOTBETCTBUH C YCIIOBHSIMHU ITOCTABJICHHON 3a71a4ll HA OCHOBAHWH UCIOJIb30BAHHUS 32KOHOB
(huzukwy;

yYMEHHE UCTIONB30BaTh MOMYYCHHBIC HABBIKU B TIOBCETHEBHOM JKU3HU (OBIT, SKOJIOTHS, OXpaHa 3/I0POBbS,
OXpaHa OKpPYXKAroIleH cpesibl, TeXHUKa 0€30MaCHOCTH U JIP.).

IIpeameTHble pe3yjbTaTbl 00ydyeHusi mo ydeOHoMmy mnpenmery «®Pusuka» B 11 Kmacce mpeacTaBieHBl B
COZIep’)KaHUM Kypca IO TeMaM. B pesynbrate ocBoeHust yueOHoro mpenmera GusukH 3a Kype 11 kmacca
o0y4Jarouicss HAyYUuTCs:

1)
2)
3)
4)

ColGmonath mpaBuia 6€30aCHOCTH U OXPaHbl TpyAa NpH padore ¢ 1adopaTOpHBIM 000pYJOBaHUEM
[ToHuMathb cMBICTT OCHOBHBIX (PM3HYECKHX TEPMUHOB, U3y4aeMbIX B Kypce ¢pusuku 11 xnacca

PacnioznaBaTh po0GIieMbl, KOTOPBIE MOXKHO PEIIUTH [P MOMOIIN (PU3NUECKUX METO/0B

AHanu3upoBaTh OTHENbHBIE OTalbl IPOBEACHUS HCCIEJOBAHMH W HHTEPIPETUPOBATh PE3YJILTATHI
HaAOJI0ICHU U ONBITOB



5) CtaBuTh ONBITHI IO UCCICIOBAHUIO (U3MUCCKUX TET U (PU3NUCCKUX SABJICHUI O€3 MCIIOIB30BAHUS MPAMBIX
u3MepeHuid, ¢GopMmynupoBaTh mpoOnemy/3amady/uenb — OSKCHEpHUMEHTa, COoOMpaThb YCTAaHOBKY U3
MPEATIOKEHHOT0 000PYAOBaHHS, IPOBOIUTH OMBITHI U (POPMYTHPOBATH BHIBOJIBI

6) IloHuMaTh POJb SKCIIEPUMEHTA B MOIYYCHHU HayYHOU HH(OpPMAIHU

7) IlpoBomuTh TpsMbIE HW3MEpEHHs (GU3MUYSCKUX BEIMYMH: BpPEMEHM, pACCTOSHHUS, MacChl, CHJIBI TOKa,
ANEKTPUUECKOT0 HANPSKEHUS, TIOKa3aTeNs MPEIOMIICHHUS BEIECTBA, AJIMHBI CBETOBOW BOJHBI, ONTHYECKON
CHJTBI X (POKYCHOT'O PacCTOSHHS JIMH3BL, IPU 3TOM BBIOUPATH ONTHUMAJIBHBINA CIIOCO0 U3MEPEHHUS, NUCTIONIb30BATh
HpUEMBI JUIsl OLEHKH U pacdeTa MOrpelHOCTeN U3MEpEHUI

8) IIpoBomuth ucciaenoBaHus (QU3MUSCKUX BEIUYMH (B TOM YHCIIE C TOMOIIBIO BHUPTYalbHON (HU3HMUECKON
nabopaTopur) C HCMHONB30BAHHUSMU TPSMBIX HM3MEPEHHH, MPHU OSTOM KOHCTPYHUPOBaTh, (PUKCHPOBATH
PE3YNbTaTHI MOMYyYEHHON 3aBUCUMOCTH (DU3UUECKHUX BEJIMYUH B BHJIE TAONUI U Tpa)MKOB, IeNaTh BHIBOJBI IO
pe3yibTaTaM UCCIeqoBaHuUs

9) IIpoBomUTh KOCBEHHbIC H3MEpeHHsS (U3NYECKUX BEIUYMH: TPH BBINOJHEHUH HW3MEPEHHH COOMpaTh
SKCTIIEPUMEHTAIILHYIO YCTaHOBKY (B TOM YHWCIIE W BHUPTYaJbHYIO), CIEAys NPEIOKEHHOH HHCTPYKIIWH,
BBIYUCIISATH 3HAYCHUS BEIMYMHBI U aHATH3UPOBATH MOJTYYEHHBIE PE3YNIBTAThl C YUETOM 33JIaHHOW TOYHOCTH

10) AHanu3upoBaTh CHUTYallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HaBaTh B HHUX IPOSBICHHE
W3YYEHHBIX (PU3MYECKUX SIBIICHUH WU 3aKOHOMEPHOCTEH 1 MPUMEHSTh UMEIOIINECst ISl UX 00bSICHEHUS

11) IMonuMaTh MPUHIMUIIBI ACHCTBHS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBHUS UX 0OE30MacHOro
WCTIOJIb30BaHMS B TIOBCETHEBHOM KU3HH

12) Wcrnonb30BaTh MpH BBHINOJHEHUH YYEeOHBIX 3a7ad HAyYHO-TOMYJSIPHYIO JIMTEpaTypy, CIpaBOYHBIC
MaTepHabl, pecypcel MIHTepHETa

13) Pacrio3HaBaTh MEXaHUYECKHE, JJICKTPUYCCKUE, MATHUTHBIC, DJICKTPOMArHUTHBIC SBJICHHS M OOBSICHATH Ha
OCHOBE UMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MIPOTEKAHUS ITUX SIBIICHUN

14) OnuchiBaTh M3yYCHHBIC CBOWCTBA T W SIBJICHHS, MCHOIbB3Yys (DU3MUSCKUE BEIUYMHBI, H3y4aeMble B Kypce
¢u3uxm 11 xacca

15) Ananu3upoBaTh CBOMCTBA TN, ABJIEHUS U MPOIECCHI, HCIIOIB3YS (PM3MUECKHE 3aKOHBI, H3yYaeMble B KypCe
¢u3uxm 11 xacca

16) Pa3nuyaTh OCHOBHBIC PU3HAKU N3YyYCHHBIX HH3MUYSCKUX MOJIEIICH

17) Pemathe 3ama4u, MCHONB3YS (DU3UUECKHE 3aKOHBI, M3ydeHHBIE B Kypce ¢m3uku 11 kmacca, u (Gopmyisl,
CBsI3BIBAIONTNE (DM3MYECKHUE BEIMUMHEI, M3YUIEeHHBIE B Kypce ¢hu3uky 11 kmacca, Ha OCHOBE aHaIHM3a YCIOBUS
3a]a4d 3alrChIBaTh KPAaTKOE YCIOBHE, BBIJACIATH (DUIUUCCKHE BEIUYMHBI, 3aKOHBI, SIBICHUS, (OPMYIIHI,
HEOOXOAUMEIE [T pelIeHHs], POBOAUTE PACUETHI U OIIEHWBATh PEaIbHOCTH IMOIYUYEHHBIX PE3yIbTaTOB

B pesympraTe ocBoeHHMs ydeOHOro mnpemMmera (m3mkm 3a Kypc 11 kimacca oOydaromuics MOJYy4YUT

BO3MO’KHOCTh HAYYHThCSI:

1) Oco3HaBaTh IIEHHOCTh HAY4YHBIX HCCIICAOBAHUMA, pOIb (GH3MKH B PACHIMPEHHH IPEACTABICHUNA 00
OKPY’KaIOII[eM MHPE U €€ BKJIAJl B yaydIlIeHHe KauecTBa KU3HU

2) Hcmosnp3oBaTh MPUEMBI TOCTPOCHHS (DU3HUECKUX MOJIENCH, MOMCKa W (OPMYJIHPOBKU JI0KA3aTEIbCTB
BBIZIBUHYTBIX THUTIOTE3 M TEOPETHYECKUX BHIBOIOB HA OCHOBE SMITUPUYECKH YCTAHOBJIEHHBIX (PAKTOB

3) CpaBHHBATH TOYHOCTH U3MEPEHHs (PU3UYCCKUX BEIMYHMH IO BETMYMHE MX OTHOCHTEIBHOW M aOCOMIOTHOM
MOTPEIIHOCTENH MPU MPOBECHUH MPAMBIX U3MEPEHU I

4) CaMOCTOSATEIbHO TMPOBOANTH KOCBEHHBIE HW3MEPEHHS W HCCICHOBaHHUS (GHU3MYECKHX BEIUYHH C
WCIIONB30BAHUEM PAa3IMYHBIX CIIOCOO0B M3MEPEHHS (PM3MUECKUX BETMYHMH, BEIOUPATH CPECTBA U3MEPEHUS C
Y49eTOM HEO0O0XOAWMOH TOYHOCTH HM3MEpEeHH, 00OCHOBBIBATH BHIOOP Croco0a M3MEpEeHHUs] COOTBETCTBEHHO
MTOCTaBJICHHOH 3a/1a4e, MPOBOIUTH OIEHKY JJOCTOBEPHOCTH MOJTYYEHHBIX PE3YIIbTATOB

5) BocnpunuMath HHGOpMANKO (HU3MYECKOrO COAEP)KAHUS B HAYIHO-TIOMYJISIPHOM JIMTEpaType M CPEICTB
MaccoBoil uWHbopMmarmu, B ceTh VHTEpHET, KPUTHYECKW OIEHHBATh IONYYEHHYI0O W HH(OpMAIHIO,
aHAM3HUPYS €€ CoIep KaHre U TaHHBIe 00 NCTOYHUKE MH(POpMAIHH

6) CosmaBaTh COOCTBEHHbIC TUCbMEHHBIE M YCTHBIE COOOIIECHHS O (PU3HYECKUX SIBJICHUSX U IPOIIECCAaX HAa OCHOBE
HECKOJIbKAX UCTOYHUKOB HH(POPMAIIUH, COITPOBOXKAATH BBHICTYIUICHUS TPE3EHTAIHSIMH

7) Hcrosp30BaTh 3HAHHS O MEXaHMYECKUX SIBJICHHUSX B TIOBCEIHEBHON XHM3HU ISl 0OecIieueHns: 6e30MacHOCTH
pu oOpaleHn ¢ TpruOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, JJISi COXPAHEHHSI 3I0POBhSI U COOFOICHUS
HOPM DKOJIOTHYECKOTO TOBEICHUS, MPUBOJUTH IMPHUMEPHl MPAKTHYECKOTO0 HCIOJIb30BaHUS (HU3NYECKUX
3HAHUA O MEXaHWYECKUX, OSJEKTPUYECKUX, MArHUTHBIX, JJIEKTPOMArHUTHBIX, TEIUIOBHIX SIBICHHSIX U
(bM3MUECKUX 3aKOHAX, MPHMEPHl MCIIONB30BAHUS BO30OHOBISIEMBIX HUCTOYHHUKOB SHEPTHH, IKOJOTHUECKUX
MOCIEACTBUN MCCIIEAOBAHUA KOCMUYECKOT'0 IPOCTPAHCTBA

8) OueHuBaTh TpaHUIBl MPUMEHUMOCTH  (DU3MUYECKUX  3aKOHOB, [MOHWMATh BCEOOIIUI  XapakTep
(hyHIITaMEHTaTbHBIX 32KOHOB ¥ OIPAaHUYEHHOCTh MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB

9) HaxomuTh (Qu3MYECKHe MOJIENM, COOTBETCTBYIOIIME KOHKPETHBIM 3aJadaM, pas3peniatb IpoOJIeMHbIE
CUTyaIlil Ha OCHOBE MMEIOIUXCS 3HAHUU 110 MEXaHUKE C MCIIOJIb30BAHUEM MAaTEeMaTHYECKOro ammapara u

6



MIPH IOMOIIY OLEHOYHOTO METOa

IIpoBepka 3HaHuii o0yyarommxcst

OreHKa OTBETOB 00yUaIOMINXCS

OtmeTrKa «5» CTaBUTCS B TOM Cilydyae, €cii OOYdYalOIIMKCS MOKa3blBaeT BEPHOE MOHMMAaHHE (PU3NUECKOU
CYIIHOCTH paccMaTpHBAaEeMbIX SIBJICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, a TaKKe MPaBUIBHOE ONpenelicHIe
(U3NYECKNX BEMYWH, UX CAWHUI] U CIIOCOOOB M3MEPEHMS: MPABHIIEHO BBINONHSET YEPTEKH, CXEMBI U I'padUKy;
CTPOUT OTBET IO COOCTBEHHOMY ILIaHy, CONPOBOXKAAET paccKa3 COOCTBEHHBIMH MpPUMEPaMH, YMEET NPUMEHSThH
3HaHHUS B HOBOM CUTyalluU IPU BBIIMOJIHCHUH IMPAKTUYCCKUX 33[[3HPII>1; MOXCT YCTAaHOBUTDH CBA3b MCKAY U3Y4a€MbIM U
paHee M3y4YeHHBIM MaTepHajoM MO Kypcy (pHM3HMKH, a TaKKe C MaTepHaloM, YCBOCHHBIM MpPH H3YYEHHH JIPYTUX
MPEAMETOB.

OtmeTKa «4» CTaBUTCS, €CITU OTBET 00yYaromerocs yAOBICTBOPSIET OCHOBHBIM TPeOOBaHMIM Ha OTMETKY 5, HO
JaH 0e3 UCMONb30BaHUsl COOCTBEHHOTO TINIaHa, HOBBIX MPHUMEPOB, 0€3 MpUMEHEHHS 3HAHWH B HOBOW CUTyaluH, 6e3
HMCIOIb30BaHUS CBSA3EH C paHeC U3YUCHHBIM MATCPpHUAJIOM U MaT€puaioM, YCBOCHHLIM IIPHU U3YUCHUU AP. IPCAMCTOB!
ecIi 00yJaroIuiics JOMyCTHII OJHY OIIMOKY WM He OoJiee ABYX HETOYETOB U MOJKET UX UCIIPABUTH CAMOCTOSITENBHO
WK C HEOOJBIIONW TOMOIIBI0 YUUTEISL.

OtmeTtka «3» cTaBUTCSA, €CITM 00YJaIONIHICS TPABUIILHO TOHMMAET (U3NIECKYIO CYIIIHOCTh PACCMaTPUBAEMbIX
SIBJICHUI 1 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJIC/IbHBIC MPOOEIBI B YCBOSHUH BOIPOCOB Kypca (U3UKH, HE
HNPENATCTBYIOIIME AAIBHEUIIEMY YCBOSHUIO BOIPOCOB ITPOIrPAMMHOIO MAaTEpHAJIA: YMEET IIPUMEHSTH IIOJy4EHHbIE
SHaHUWA NpH pEIICHUUN NPOCTHIX 3a7a4 C UCITOJIB30BAHUEM T'OTOBBIX (l)OpMyJ'I, HO 3aTpyAHACTCA IpU pCHICHUU 3a/1a4,
TpeOyIOIINX MPeoOpa3oBaHus HEKOTOPHIX (OPMYJI, IOMYCTUIT He Oojiee OHOM Ipy0oii OIMOKH U IBYX HEOYETOB, HE
Oornee omHOW TPYyOOIi 1 OAHOM HerpyOoii olmmOKH, He Oosee 2-3 HerpyObIX OMMOOK, OHON HErpyOOoi OMIMOKH U TPEX
HEZ04ETOB; TOMYyCTHI 4-5 Heno4uETOB.

OTMmerka «2» CTaBUTCs, €CIIN o6yqa}01u1/n71c;1 HEC O0BJIaJIC]T OCHOBHBIMHA 3HAHUAMU U YMEHUSAMU B COOTBETCTBUU
¢ TpeOOBaHUSAMH MPOTPAMMBI U AOMYCTHJI OOJIbIIIE OIMTMOOK M HEJOYETOB YEM HEOOXOAUMO JUTSI OTMETKH «3%.

Or1eHKa KOHTPOIBHBIX PadoT

OtmeTtka «5» craButcs 32 paboTy, BBITOTHEHHYIO MIOJIHOCTBIO 0€3 OIMMOO0K U HEZ0UETOB.

OtmeTtka «4» cTaBHTCS 32 pabOTY, BBITOTHEHHYIO IMMOJHOCTHIO, HO IPH HAIMYKH B Hell He OoJiee 0JJHOI rpyOoi
1 OTHOI HEerpy0oif OIMMOKH M OTHOTO Hemouéra, He 6osee TPEX HEIOUETOB.

OTMeTKa «3» CTaBUTCS, €CJIM 00YJaroIIUiCs IPaBUILHO BIMOJIHUI HE MeHee 2/3 Beelt paboThl MJIH TOMYCTHI
He 6oJiee oIHOM Tpy00it OIMMOKK 1 ABYX HEOUETOB, HE Oosiee OHOM Tpy0oi ommOKH 1 OTHOW HETpyOOoi OmmOKH, He
OoJiee TpeX HErpyObIX OLIMOOK, OHON HErpyOoil OIIMOKK U TPEX HEIOUETOB, IPH  HAIUYHH 4-5 HEIOUETOB.

OTtmeTKa «2» CTaBUTCS, €CITH YMCIIO OIMHUOOK M HEZ0UYETOB MPEBBICUIIO HOPMY JUTSI OTMETKH 3 WM MIPABUIILHO
BBIIIOJIHEHO MeHee 2/3 Bcell paboThI.

Orenka mabopaTOPHBIX PadboT

OtrMeTka «5» cTaBUTCS, eciii OOyJaloONMiiCAd BBITIONHSIET PaboTy B TOTHOM 00BeMe C COONIOJEHUEM
HEOOXOANMOI1 ITOCIIEIOBATENFHOCTH TIPOBEICHIS OITBITOB M H3MEPEHMIA; CAMOCTOSTENIFHO U PALIMOHATIFHO MOHTHPYET
HeoOXoAnMoe O0OpYIOBaHHE; BCE ONBITHI MPOBOAWT B YCIOBHSX W PEXHMAaxX, OOECTIEUMBAIOIINX IIONyYEHHE
MIPABIIIBHBIX PE3YIIBTATOB M BHEIBOAOB; COOMIOAAaeT TpeOoBaHMs paBri O€30MaCHOCTH TPY/a; B OTUETE MPABHIHHO U
AKKypaTHO BBITIONHSIET BCE 3aIMCH, TaOJNUIBI, PUCYHKH, YePTEXKH, Tpa(UKH, BHIUUCICH; MPABIIBHO BBITOTHSIET
aHaJIU3 TOTPEIIHOCTEMN.

OTtMeTKa «4» CTaBHUTCS, €CITU BBITIOTHEHHI TPEOOBAHUS K OTMETKE «5», HO OBUIO JOMYIIEHo 2-3 HemoueTa, He
Oonee oqHON HErpyOoi OMIMOKH W OHOTO HETOYETa.

OTtMmeTka «3» cTaBUTCSA, ecy padoTa BBHIIONTHEHA HE IOJHOCTHIO, HO 00BEM BBITIOTHEHHON YacTH TaKoOB,
YTO MO3BOJISET MOMYYUTh MPABUIIbHEIE PE3yIbTaThl U BHIBOJBI: €CIIM B XOJI€ MPOBEICHUS OMBITa U U3MEPEHUN OBLTH
JOTTYIIIEHBI ONTHOKH.

OTtMmeTKa «2» CTaBUTCS, eclii  paboTa BBITOHEHA HE IIONHOCTHI0O M O0BEM BBITOIHEHHOH 9acTH paboThI
HE MO3BOJISET CHIENAaTh MPaBUIBHBIX BRIBOJIOB: €CIIU OIBITHI, H3MEPEHHUSI, BBIYUCIICHIS], HAOMFOIEHHS TTPON3BOIUIIVICH
HEMNPaBIIHHO.

Copep:xanne nporpamMmsl. (70 yacoB)
AaexTpoaunamuka (40 yacos)
MarnuTHoe nosie Toka. MarautHas nHaykius. Cuna Ammnepa. Cuna JlopeHua. 3akoH 37eKTpOMarHuTHOW MHIYKLIMH.

BHCPFI/IH MarHUTHOro 1oyis. MexaHudeckue u QJICKTPOMATrHUTHBIC KoJIeOaHMUsI. HCpeMGHHBIﬁ TOK. TpaHC(bopMaTop.

BHCKTpOMaFHI/ITHOG moje. MexaHMYecKUe M QJICKTPOMArHUTHBIC BOJIHBIL. T COMCTPHUYCCKAsd OIITHKA. Onruyeckue



npubopsl. BonHOBBIE CBOMCTBa cBeTa. BUABI 3JEKTPOMArHUTHBIX W3IYYEHHH M MX NPaKTHYECKUE MPUMEHEHHS.
[ocTymaTel cnenuaibHON TEOPUU OTHOCHTEIBHOCTH. 3aKOH B3aMMOCBSA3H MacChl U SHEPTHH.

JlaGopaTtopHasi paGora Ne 1. V3yueHue siBIeHNs 31€KTPOMAarHUTHON HHIYKIINH.

JlaGopaTopuasi padora Ne2. Mzmepenne yckopeHHs CBOOOAHOr0 MaACHUS C TOMOIIBIO HUTSIHOTO MasiTHUKA.
JlabopaTtopHas padora Ne3. I3mepeHue nmokasaTesis MPenoMICHUS CTEKIIA.

JlaGopaTopHas pa6ora Ne 4. HaOroieHue CIUIONIHOIO U JIMHEHYATOrO CIICKTPOB.

JlaGopaTtopHas pa6ora Ne 5. Ha0nronenue unrepdepeHinu U Audpakiuy CBeTa.

JlabopatopHas padora Ne 6. OnpezeneHue JTUHBI CBETOBOH BOJIHEL.

®dusnka XX Beka. Ctpoenne Beenennoii (20 yacos)

CTO. d®oroddpdext. ['mmoresa [Tnanka o kBanTax. YpaBHeHue ¢orodpdexra. @oron. KopnyckynspHo-BOTHOBON
nyanusM. [lnanerapuas mozxens atoma. KBanTtoBeie noctynatel bopa. Jlazepesl. Ctpoenue aToMHOro siapa. SnepHeie
cunbl. JlepeKT Macchl WM JHEPTrHsl CBS3U sapa. SljepHble peakiuu. 3aKOH paJuOaKTHBHOrO pacmazaa. SnepHas
SHepreTHKa. BiusHue HOHU3UpYIOIIeH parallii Ha KUBbIE OpraHnn3Mebl. Jlo3a u3mydeHus. DIeMeHTapHble YaCcTHIIb.
@yHAaMEHTaAIIbHbIE B3aUMOJICHCTBUS.

Actponomus (10 yacoB)

Connednas cuctema. 3BE31pI M UCTOUYHUKN UX 2Hepruu. ['amakruka. [IpocTpancTBeHHBIe MaciTaObl HAOMIOAAEMOIT
Bcenennoii. CoBpeMeHHBIE MTPECTaBICHUS 0 TPOUCX 0K AeHUH 1 dBomtonny ConmHna u 38€3a. CTpoeHue U HBOIIOUS
Bcenennoi.

JlabopaTtopHas padoTa Ne7. V3ydeHue TpeKOB 3apsKCHHBIX YaCTHII.

Y4eOHO — TEeMaTHYECKUIi MJIaH

TEMATHYECKOE IIVTAHUPOBAHUE

Pabouas nporpamMmma no yueoHomy npeamery «®@u3zuka» papadorana c yuérom padoueil mporpaMMbl
BOCIIUTAHMA, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHMPYEMBbIX pe3yJIbTaTax u o0ecniedyuBaeT peajsu3aluio
UHBApPUAHTHBIX MoayJaeid (MM) nporpaMMbl «YpouHast AeATeJIbHOCTb» U «OCHOBHbIE HIKOJIbLHBIE J1eJ1a).

KonuuectBo DNIeKTPOHHBIC [Iporpamma BocriuTaHust
9acoB 1 (poBbIE
HaumenoBaHue pa3/ienoB U TeM (undp )
Ne 11/ oOpa3oBaTeIbHBIC
TIporpaMMBbI Bcer| K
IIP | pecypcsl
0 P
1 DJIeKTPOANHAMHKA 40 |2 UM «Ypounan
AEATETbHOCTDY.
MarsuTtHoe 1oJje 4 - https:/m.edsoo.ru | MaxcnmaibHoe
/7f41bf72 HUCITIOJIB30BAaHUC
DNeKTpOMarHUTHAsI UHYKIIHS 6 1 [(14101/7Z2 BOCITHTATEBHBIX
Mexaunueckue u 11 1 BO3MOXKHOCTEN  cozmep KaHUs
Y4eOHBIX  TPENIMETOB  JUIsS
AIIEKTPOMArHUTHBIE KOJeOaHus
thopmupoBaHUs y
MexaHu4ecKue u 6 - O0YYAIOIIMXCS  POCCHICKHX
AIIEKTPOMArHUTHBIE BOJTHBI TpaZMIMOHHBIX AYXOBHO-
13 HPAaBCTBEHHBIX )5
OnTuka 4 COLIMOKYJbTYPHBIX
2 dusuka XX Beka LEHHOCTEH, POCCHICKOTO
20 1 HUCTOPUYCCKOr0 CO3HAaHUA Ha
. OCHOB€ HUCTOPHUICCKOIr 0O
CrneunanbHas TeOpus 2 - https://m.edsoo.ru pOCREIIeHN,; non6op
OTHOCHUTENIBHOCTH [7f41bf72 COOTBETCTBYIOLLETO
(DOTOHBI 4 - COACPIKaAHUA YPOKOB,
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AtoMm 4
ATOoMHOE a1po u dnemenTapubie | 10
YaCTULIbI
AcTpoHOMHUSA 8
Crpoenue Beenennoit https://m.edsoo.ru
[7f41bf72
8

3alaHii, BCIIOMOTaTEIbHBIX
MaTepHaloB, POOJIEMHBIX
CHUTYaINH JUTsI 00CYKICHUI;
MHULIUUPOBAHKE U NMOJAEPIKKA
HCCIIE0BATEIbCKON
JIEATEIEHOCTH 00YJaroIiXCs,
IUTAHUPOBAHKE U BBITIOJIHEHHE
WHVBHAYAIbHBIX U
TPYIIOBBIX IPOEKTOB
BOCIIUTATEIbHOMN
HaIpaBIEHHOCTH
NM«OcHOBHBIE HIKOJIBHbIE
aesax».

BHemkonbHpIE TeMaTHUECKHE
MEpONpUATHS
BOCIIUTATEIbHOMN
HaIpaBJIEHHOCTH,
OpraHu3yeMble MearoraMu
1o ¢uzuke

Hroro
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