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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma yuebHOTO Kypca «IIpakTukym 1o pemieHnto (U3HUECKUX 3a/1ad» COCTaBlieHa Ha
OCHOBE!
— depepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHEr0 OOIIEro
00pa3oBaHus, YyTBEPKACHHOTO TprKa3oM MunoopHayku Poccun ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );
— @enepanbHOI 00pa30BaTEIHLHON MPOTPAMMBI CPETHETO 00IIEro 00pa30oBaHMsI,
YTBEp)KJICHHOU Mpuka3zoM Munnpocsemenus Poccun ot 18.05.2023 r. Ne 371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );
— Tlonoxenuss «O paboueld mporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyJapCTBEHHOTO

OropkeTHOTO 00MIe00pa3oBarenbHOr0 yupexkaeHus aumeid Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM TUIICI»

Hacrosimas pabovast mporpamMma sIBJISIETCSI COCTABHOM YacThI0 OCHOBHOW 00pa3zoBaTeIbHOM
nporpaMmel  cpenHero oOmiero o6paszoBanuss ['BOY mumeir Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra (conepkareiabHbIN pa3aen).

Copmepxanue  mporpaMMbl  yd4eOHOro  Kypca  HampaBieHO Ha  (OpMHpOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArOIIUXCS M OPTaHU3aIUI0 W3YYEHUS JIOTIOJTHUTEIHBHOTO
MOIyJsl (PU3UKK Ha JIEATENIbHOCTHOW OCHOBE. B mporpamMme Kypca yYUTHIBAIOTCS BO3MOXKHOCTH
yuebHoro mpenmera B peanuzauuu TtpeboBanuii ®I'OC COO k miIaHupyeMbIM JMYHOCTHBIM U
METaIpeIMETHBIM pe3yJIbTaTaM O0y4YeHHs, a TAKXKe MEKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

Opna W3 TNaBHBIX 3a4a4 (QU3MYECKOro oOpa3oBaHUs B CTPYKType o0OIIero oOpa3oBaHUA
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
oOyJaromuxcs.

Ha m3y4enue xypca orBoguTcs 68 gacos.

IInanupyemble pe3yJbTaTbl OCBOCHHS Kypca

JIMYHOCTHBIE Pe3yJibTaThI
JIMYHOCTHBIMU pe3yJIbTaTaMU OCBOCHHS Kypca SBIISIFOTCS:

- copMHpOBAaHHOCTH  TO3HABATEIBHBIX  WHTEPECOB  HAa  OCHOBE  Pa3BUTHUA
MHTEJJIEKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH ydanuxcs;

- yOeXJIeHHOCTh B BO3MOXKHOCTH TTO3HAHUS MPHUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCTIOJIb30BAaHMS JTIOCTMKEHH HAYKHM W TEXHOJIOTMH Ui JaJbHEWIIEro pa3BUTHS
YeII0BEYEeCKOro OOIeCTBa, YBaKEHHE K TBOpPILIAM HAyKH U TEXHHUKH, OTHOIICHHE K
bu3MKe KaK AJIeMEHTY 00IeYeTIOBeUeCKON KyIbTYPHI;

- CaMOCTOSATEITHLHOCTH B TPUOOPETEHNN HOBBIX 3HAHHUH M MPAKTHYECKUX YMEHUI;

-  TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIYyTH B COOTBETCTBHH C COOCTBEHHBIMH
MHTEPECAMU U BO3MOXKHOCTSIMH;

- MOTHBaIusi 00pa30BaTEIbHON AESITETFHOCTH IMKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOJX0/1a;

- (GopMHpOBaHHME IIEHHOCTHBIX OTHOIICHWA Jpyr K JpYry, YUYWTEII0, aBTOpam
OTKPBITUH U N300peTeHUi, pe3ynbraTaM 00yueHHs..



MeTanpeamMeTHble pe3yJibTaThl
MeranpeMeTHBIME PE3yJIbTaTaMi OCBOCHUS Kypca SIBIISIOTCS:

- OBJIQJICHUE HaBBIKAMH CAMOCTOSTEILHOIO MPHOOPETEHHS HOBBIX 3HAHWH, OpraHU3alNU
y4eOHOM J1eATeTbHOCTH, TOCTAHOBKH 1I€JIeH, IMJITAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKU PE3YJIbTATOB
cBOCH ACATCIIBHOCTH, YMCHHUAMU NPEABUACTD BO3MOIKHBIC PC3YJIbTAThl CBOUX ﬂeﬁCTBHﬁ;

- TOHMMaHHE DPA3IMYMNA MEXAY HCXOAHBIMU (JaKTaMU M THUIOTE3aMH JUII UX OOBSICHEHHS,
TEOPETHYECKHMHU MOJICISIMH M PEaNTbHBIMH OOBEKTaMH, OBJIAJICHHE YHHUBEPCATbHBIMU YYEOHBIMU
JEUCTBUAMHU Ha NpPUMEpax TUIOTe3 Uil OOBSICHEHUS M3BECTHBIX (DAaKTOB M SKCICPUMEHTAIHHOM
NPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOEIICH MPOIIECCOB MITH SIBIICHHIA;

- ¢opmHpoBaHHE YMEHHUH BOCHPUHUMATH, MepepadaThiBaTh U MPEABABIATh HH(YOPMAIUIO B
CIIOBECHOHM, 00pa3HOH, CUMBOJIMYECKON (OpMax, aHAJTM3HPOBATh U MepepadaThiBaTh MOTYyYCHHYIO
UH(QOpPMAIMI0O B COOTBETCTBHU C IOCTABJICHHBIMH 3aJadaMH, BBHIICISATH OCHOBHOE COJAEp)KaHUE
MMPOYUTAHHOI'O TCKCTA, HAXOAUTH B HEM OTBCTHI HAa IMOCTABJICHHLIC BOIIPOCHI U U3JIaraThb €ro,

- NpHOOpETEeHHEe OIbITa CAMOCTOATENBHOTO IIOMCKA, aHaIM3a M 0TOOpa MHpOpPMALUH C
UCIIOJIb30BAHUEM PA3IMYHBIX MCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH ISl PELICHUS
NIO3HABaTENIbHBIX 33/1a4;

- Pa3BUTHUC MOHOJIOTHYECKOH H IlHaHOFH‘IeCKOﬁ pcur, yMCHHA BbIpaXaTb CBOU MBICIIM H
CHOCOOHOCTH BBICTYIIMBATh COOECENHWKA, MOHMMATh €ro TOYKY 3pEHHUs, MPHU3HABATh IPABO
JPYTroro 4eloBeKa Ha HHOE MHEHUE,

- OCBOCHHE NPHEMOB JICHCTBUII B HECTAHAAPTHBIX CHTYallUSIX, OBJIAJCHHE SBPHCTHYCCKUMHU
METOJJaMH pelIeHUsl TpoOIeM;

- (QopMupoBaHue yMEHHI paboTaTh B TPYIIE C BBHIMOJHEHUEM pPa3TUYHBIX COIMAIBHBIX
pOJIei, MpeACTaBIATh U OTCTauBaTh CBOM B3IJISABI U YOSKICHHS, BECTU JUCKYCCHIO.

IIpeaMeTHBbIE pe3ybTaThl

- YMEHHE paclo3HaBaTb HPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PUIUUECKUX
METO/IOB; AHAIM3UPOBATH OTACIBHBIE JTallbl IPOBEICHUS HCCIEAOBAHUN W HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

- YMEHHE CTaBUTb OIBITHI IO UCCIETOBAHUIO PU3NUECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten Oe3 HCHOJIb30BaHUS NPSIMBIX M3MEPEHUi; Hpu 3ToM (OopMyIHUpoBaTh Mpoliemy/3agady
y4eOHOT0 3KCIEpHMEHTa; cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS; MPOBOIHUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI.

- [IOHMMAaHME POJIH SKCIEPUMEHTA B MOIYYEHUH HAy4YHON HHpOpMaINH;

- TpOBEJEHHUE MPSMBIX U3MEpPEHHH (PU3MUECKHX BEIUYUH: BpPEeMs, PacCTOsTHHE, Macca Teja,
o0BeM, cuila, TeMIepaTypa, aTMoc(epHoe JIaBIeHUe, BIAXKHOCTh BO3/yXa, HApsHKeHHE, CUJla TOKa,
panuanoHHbI (OH (C MCHOIB30BAHUEM JIO3UMETPA); IPU 3TOM BBIOMpATh ONTUMANBHBIN crIOCO0
M3MEPEHHMS U HCIOJb30BATh MPOCTENIIINE METO/IbI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM.

- YMeHMe aHAIW3UpPOBATh CHUTyallud NPAKTUKO-OPHEHTHPOBAHHOIO XapaKTepa, y3HABATh B
HUX TMPOSIBJICHHWE M3YyYCHHbIX (U3NYECKUX SBICHUH WIM 3aKOHOMEPHOCTEH M TNPUMEHATh
UMEIOIUECs 3HAHUS ISl X OObACHEHHUS,

- TIOHMMaHWE€ MPUHLUIOB JEHCTBUSA MAIlMH, IPUOOPOB U TEXHUUECKUX YCTPOWCTB, YCIOBHS
ux 0€301aCHOTO MCIOJIb30BaHMsI B TOBCETHEBHOM KU3HU;

- HCIIOJIb30BAaHUE MPHU BBITOJHEHUM YYEOHBIX 3aJau HAayYHO-TIOMYJISAPHOW JUTEpaTypbl O
(bu3nUecKuX SBICHHUSX, CIPABOYHBIX MaTepPHaJIOB, pecypcoB HTepHeT.



COJAEPKAHUE YYEBHOI'O KYPCA

IIporpamMMa y4yeOHOro Kypca, OCYIIECTBIIsI€Mas Ha 3aHATUAX, OTIMYAETCA OT YPOKOB
¢Gu3uku OoJbIIEH MPAKTUYECKOM HAIPaBICHHOCTBIO M CHUCTEMHO-JESTEIbHOCTHBIM XapaKTEPOM.
Teoperuueckass 4YacTb MPOrpaMMBbl  JaeTcs JO3MPOBAHO M TO3BOJISIET 0000mIMTH U
CHUCTEMATHU3UPOBATh YK€ HMCIOIIMECS 3HAHMs ydaluxcs. Teopus CONpPOBOXKIACTCA INPAKTUKON
(uHauBHyaTbHAA paboTa wim paboTa B mapax), KOTOpas MOATBEPKAAET BBIBOIbI TEOPHU U CITYKUT
JUI MOTUBALIMM y4YallluXcs K JaJbHEHIeMy U3yUeHHUIO (PU3HKH.

@®opMbl IPOBEAEHUS 3aHATUN pa3HOOOpas3Hbl: Oecedda, NPaAKMuUKym, mpeHuHz, onvimol u
Ikcnepumenmol. OHU BKIIOYAIOT B C€0sl TEXHOJOTMU PA3BUTUS KPUTHYECKOTO MBILIUICHUS,
npoOJEeMHOTO M pa3BHBAmOIIEro oOydeHUs. MeToIbl M TPUEMBl OPraHU3aLUU ACATEIbHOCTU
o0yyaroIuXcsi OpPUEHTUPOBaHbl Ha (OpMUpOBAaHME M PA3BUTHE MX CaAMOCTOSATENIBHOCTH,
IIO3HABATEJIbHON aKTUBHOCTH, CAMOKOHTPOJISI U HHTEIJUIEKTYAJIbHOE Pa3BUTHE.

@DOopMbI IEATEIIBHOCTH YYAIUXCSl — MHUBHUIyalbHbIE U TPYNIIOBHIE (B TOM YHCIIE, B MaJIbIX
rpynnax — rnapax). Bujg nestenbHOCTH — HO3HaBaTEIbHBIMH.

Mexanuka

Kunemamuka

Mexannueckoe ABM>KeHHE. OTHOCUTEIBbHOCTh MEXaHUYECKOTO JBMKEHUA. CUcTeMa OTCYETa.
Tpaexropus.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKEHHE. ['paduku 3aBHCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonnHeiiHoe 1BukeHUE. [[BrkeHre MaTeprualIbHON TOUKH 110 OKPY>KHOCTH C IIOCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIWHEHHass CKOpocTh. [lepuon u yactora oOpamieHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHHUE: CIIMIOMETD, ABUKEHUE CHAPSIOB,
LIEITHBIE U PEMEHHBIE IIEPEIaYn.

Hunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbril 3akoH HproTona. MHepruanbHble CHCTEMBI
OTCUY€Ta.

Macca tena. Cwuma. Ilpunmun cynepnosunuu cwi. Bropoit 3akoH Herootona pns
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectH. [lepBas kocMuueckas CKOpOCTb.

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

MoOMEHT Cuiibl OTHOCHUTEIBHO OCH BpalleHusd. [lneqo cumel. YcnoBus paBHOBecUs TBEPAOTO
Tena.

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOIINIHUKN, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

3aKOHbl COXPAHEHUS 6 MeXAHUKE

Nmnynbc maTepuanbHOW TOYKU (Tena), CUCTEMBbl MaTEpHUaIbHBIX TO4YeK. MMmysnbc cuibl u
M3MEHEHUE UMITYJIbCA TeJIa. 3aKOH COXPAHEHMS UMITYJIbca. PeakTUBHOE IBUKEHUE.

Kunernueckast »Heprusi MarepuanbHOM TOukH. Teopema 00 M3MEHEHMHM KHHETHYECKOM
DHEPIUH.

[TorenunanbHas >Heprus. I[loTeHIMaNbHas SHEPrus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple W HEMOTEHUMANbHbIE CHIBL. CBsi3b paOOThl HEMOTEHLUUAIBHBIX CHJI C
M3MEHEHHUEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

Mougexkyasipaasi GU3MKa ¥ TEPMOTUHAMUKA
OcHo6bl MONEKYAPHO-KUHEMUYECKOU meopuu



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHH U UX OMBITHOE OOOCHOBAaHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOACHCTBHS YAaCTHUI] BEIECTBA.
Mopenu CTpOeHHUs Ta30B, )XKUAKOCTEH U TBEPIBIX TENI U O0BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosinnas ABoraapo.

Mogenbs wupaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KUHETUYECKON TEOPUH
UJCATLHOTO Ta3a. AOCOTIOTHAS TeMIIepaTypa Kak Mepa CpeHe KHHETHUECKON YHEPTHH TEIIIOBOTO
IBwkeHus dactui rasza. [llkama Ttemneparyp KenbBuHa. ['a3o0Bble 3aKOHBL. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B HACaIBbHOM ra3e ¢ MOCTOSHHBIM
KOJJMYECTBOM BelecTBa. ['paduueckoe TMpeACTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

OcHo6bl mepMOOUHAMUKU

TepmoauHamuueckass cucrteMa. BHYTpeHHsE SHEpPrusi TEPMOJMHAMHYECKOW CHUCTEMBI U
criocoObl €€ m3MmeHeHus. KonnuecTBO TemioTsl M padota. BHYTpeHHss SHEpPrusi 0JHOATOMHOTO
uaeaNbHOr0 raza. Buapl Temonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUCHHUE. Y IeTbHas
TEII0EMKOCTH BeniecTBa. Komrm4ecTBO TEIIOTh MpU TEIUIoNepeaaye.

[Tonsitue 06 agunabarHoM mpouecce. IlepBriit 3akoH TepMoauHaMuKkH. [I[puMeHeHne epBoro
3aKOHA TEPMOJIMHAMUKH K M3ompoIieccam. ['paduueckas uHTepripeTanys padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPOLIECCOB B PUPOJIE.

DIeKTPOAMHAMHUKA

dnekmpocmamuka

DneKTpu3aus Tell. DISKTPHUSCKUN 3apsy. J(Ba BuIa aIeKTpUIecKuX 3apsaoB. [[poBoIHUKH,
JTUDIIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AIIEKTPUUECKOTO 3apsia.

Pabora cun snextpocratrueckoro nois. [lorenuuan. Paznocts motenmnuanos. [IpoBoauuku
U JIUDJICKTPUKH B 3JICKTPOCTATHUECKOM T0JIe. JIuaekTpudeckast MpOHUIIAEMOCTb.

OnektpoéMkoctb. KoHmeHncarop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsHKEHHOTO KOHEHCATOopA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «ITIPAKTUKYM 1O PEHIEHUIO ®PUBNYECKUX 3ATAY»

B pesynbraTte wu3ydyeHus Kypca y oOydaromerocss OyayT cGOpPMHPOBAHBI CIETYyOLIUE
JIMYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;
— IEHHOCTHOE OTHOIIEHHE K JTIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaskKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
— TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAUYMMBIX U 3THYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PU3HKH;
— OCO3HAaHUE BAXXHOCTU MOPAIBHO--3TUYECKUX IIPUHIUIIOB B JEATEILHOCTH YYEHOTO;
3) acTeTM4eCKOr0 BOCIIMTAHMSI:
— BOCHPHUATHE JCTETHMUECKUX KauecTB (PHU3MUECKOW HayKu: €€ TapMOHMYHOTO MOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
— OCO3HaHHME LIEHHOCTH (PU3MYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAaHMUS MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUH, BAXKHEUIIIEH COCTABIIAIOIIEH KYIbTYPBI;
— pa3BHUTHE HAYYHOM JTI0003HATEILHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON ACATEIbHOCTH;



5) popmupoBanusi KyJbTYpPbl 310POBbS U IMOIUOHAJIBLHOI0 0JIATONOJIYYMS:

— OCO3HaHHE IICHHOCTH O€30MMacHOro 0o0pa3a XU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BOKHOCTH MpaBUJI OE30IIaCHOTO IOBEICHMsI Ha TPAHCIOPTE, Ha JOpOorax, C AJICKTPUYECKUM H
TEIJIOBBIM 000pY0BaHUEM B JOMAIIIHUX YCIIOBHUSX;

— c(hopMUPOBAHHOCTh HaBBIKA PEeQUICKCHUU, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY U TaKOTrO XKe
mpaBa y IPyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— aKTMBHOE Y4YacTHE B pEIICHUU MPaKTHUYECKHX 3a7ad (B paMKax CeMbU, 0Opa30BaTEIHHOM
OpTraHMu3aIy, TOpOo/Ia, Kpasi) TEXHOJIOTHYECKON U COIMAIBHON HANPaBIEHHOCTH, TPEOYIONIUX B TOM
yucie U PU3NIeCKnX 3HAHUH;

— WHTEpPEC K MPaKTUIECKOMY H3yYeHUIO TPOodheccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

— OpHUEHTAIMS Ha MPUMEHECHNE QU3NYCCKUX 3HAHUU JJI PEIICHUS 3a7ad B 00JIACTU OKPYKAOIIEH
Cpelpl, MIAHUPOBAHUS IMOCTYIKOB W OIICHKM WX BO3MOXKHBIX IOCIEICTBUN U OKpY>Karolei
Cpenpbl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTell UX pelieHus;

8) axanTanuu K H3MEHSIOIMMCH YCJIOBUSAM COLHUAIBHON U MPUPOIHOM CPebl:

— MOTPeOHOCTh BO B3aMMOJICHCTBUM TIPH BBITIOJIHCHHH HCCJICAOBAHMH W MPOEKTOB (U3HYECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSATEIHHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWI, B TOM uucie (GOPMYyIHUPOBATh UICH, TOHATHUSA,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SIBJICHUSX;

— OCO3HAaHME JAePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 007acTH (PU3HKHY;

— MJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpEMJICHHE aHATU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

— OIIEHKa CBOMX JEHCTBHI C Y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CPEIy, BOZMOXKHBIX TI100aIbHBIX
ITOCJICICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs mporpamMmbl Kypca y oOydaromerocs OyayT cQOpMUpPOBaHBI
METANIPEAMETHBIC PeE3YJbTaTbl, BKIIOYAIOMUC IIO3HABATCIBHBIC YHUBCPCAJIBHEBIC y’—Ie6HBIe
JeicTBUS, KOMMYHMKATHBHBIE YHUBEpCAIbHbIE yueOHbIe IEHCTBUSA, PETYISITUBHbIE YHUBEpPCAIbHBIE
yueOHbIe JeHCTBUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JeMcTBUA:

- BBISBJIATH M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

- YCTaHABIMBAaTh CYIICCTBEHHBIN MPU3HAK KJIacCHU(UKAIIMU, OCHOBAHUSA I OOOOIICHHUS H
CpaBHEHUS,

- BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOpPEYMSI B paccMaTpuMBaeMbIX (akTax, MaHHBIX U
Ha6JIIOI[eHI/ISIX, OTHOCAIINXCA K (I)I/I3I/I‘-I€CKI/IM SABJICHUAM,

- BBIBJITH TPUYUHHO--CJIICACTBCHHBIC CBS3M TPH MW3YYCHUH (DU3NYECKUX SBJICHUH |
MPOIECCOB, JeNaTh BBIBOJBI C UCIOJb30BAHUEM JCAYKTUBHBIX M MHIYKTHUBHBIX YMO3aKIIOUCHUH,
BBIABUT'ATH THUITIOTE3bI O B3ANMOCBA3AX (1)I/I3I/I‘-I€CKI/IX BCJIMYHH,



- CaMOCTOSITENTbHO BBIOMpPATh CHOCOO perieHust ydeOHOW (u3nyeckod 3amayn (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHHUs, BBIOOP HamOoJee MOAXOMSAIIET0 C Y4ETOM CaMOCTOSITEIBHO
BbI/ICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

- HCHOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHHUS,

- TPOBOAWTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (hHU3HUSCKUN
9KCIIEPUMEHT, HEOOJIbIIOE HCCe0BaHne (U3UUECKOTO SIBICHMUS,

- OIICHMBAaThb Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HHGOpPMAIUIO, TMOJIYYCHHYIO B XOJIE
MCCJICIOBAHMSI UJTU SKCIIEPUMEHTA;

- CaMOCTOSITENILHO (hOPMYJIIUPOBATh OOOOIICHHS] W BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, OTIBITA, UCCIICOBAHNS,

- IPOTHO3MPOBaTh BO3MOXKHOE JajbHeiliee pa3BUTHE (PUINYECKUX IPOLIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

-  TPUMCHSITH pa3jMYHbIC METOJbI, WHCTPYMEHTBHI M 3ampoCchl TpPH TOWCKE H OTOOpe
nH(pOpPMaLIUY WIH JAaHHBIX ¢ YUETOM IMPEAIoKeHHON yueOHoM (pru3nueckoit 3a1auu;

- aHAIM3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH HHGOPMAIIUIO PA3TUYHBIX BHIOB
1 GOpM IpeCTaBICHHS,

- CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (opMy mTpeicTaBieHUus HWHPOPMAIUN U
WTIOCTPUPOBATH pElIaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, TharpaMMaMu, HHON rpauKoil u ux
KOMOHHAIIUSIMU.

KoMMyHHKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBUS:

- B xoJe o0CyKIeHHs y4eOHOro MaTepuaia, pe3yJIbTaToB JIA0OPATOPHBIX PAdOT U MPOCKTOB
3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMoll TeMbl W BBICKa3bIBaTh HICH, HalleICHHbIE Ha
peleHure 3a7auu U NoAepKaHue OarokenareaIbHOCTH OOIIEHHUS;

- COIOCTABJISITh CBOM CYXICHHSI C CYKICHHUSIMH JAPYTUX YUYaCTHUKOB JTUAJIOTa, OOHAPYKUBATh
pa3auvue U CXOJCTBO MO3UIINH;

- BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

- TyOJIMYHO MPEACTABIATH PE3yIbTaThl BHINOTHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

- TIOHWMATh M WUCIOJH30BaTh MPEHMYIIECTBA KOMAHIHONH W WHIUBUAYAIBHOW pabOTHI TpU
pelIeHuH KOHKPETHON (PU3NYECKON MPOOIEMBI;

- TpUHUMATh 1M COBMECTHOW JeATeIbHOCTH, OPraHU30BbIBaTh JEUCTBUS TIO0 €€
JIOCTHIKEHUIO: PacCTpeeNIATh POJH, OOCYXKIAaTh MPOIECCHl U Pe3yJabTaThl COBMECTHOW pPadOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

- BBHINONHATH CBOKO YacTh pPalOTHI, JOCTHras KayeCTBEHHOT'O pe3ylbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,

- OIICHMBATh KAa4eCTBO CBOETO BKJIJa B OOMIUH MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

- BBIIBIATH NMPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYalHsAX, TPEOYIOUIMX ISl PEHICHUs
bu3nUecKux 3HAHUMH;

- OpHEHTUPOBATbCS B PA3MUYHBIX MOJAXOAAX NPUHATHS pelIeHud (MHIUBHIyalIbHOE,
NPUHITHE PELICHNUS B IPYNIe, IPHHATHE PELICHUH TPYIIIOii);



- CaMOCTOSITENIbHO COCTAaBJISATh QITOPUTM peIICHHs (PU3MUECKOW 3ajauyd WM  IUIaHa
UCCIICIOBAaHMS C YIETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh
IpeiaracMble BApMaHThl PELICHUN;

- J1enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELLCHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

- J1aBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U Mpejylarath IjaH €€ U3MEHEHHUS,

- OOBSICHATH NPUUYUHBI JOCTHXKEHHs (HEJOCTHKEHHs) pe3yJbTaToB NEsITEIbHOCTH, /1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

- BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3MUECKOro
UCCIIEIOBAaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, M3MEHUBLIMXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

- OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUAM;

- CTaBUTh ce0s Ha MECTO JPYroro 4esoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

- TpU3HABaTh CBOE MPaBO HAa OMIMOKY MpH PeIICHHH (PU3MUECKUX 3a/1a4 MM B YTBEPKIACHUIX
Ha Hay4HbIE TEMbI M TaKOE € IIPaBo JPYroro.

MNPEJIMETHBIE PE3YJIBTATHI
YMmenue:

Pemars rpaduyeckue u KadecTBEHHbIE 3aJaydl MO KHHEMAaTUKe, CTPOUTh Tpaduku
3aBHCHMOCTEH, ONMUCHIBAThH ABMKEHUE Tella IpadUuecKuM METOIOM;

pacnio3HaBaTh (U3MUYECKUE SBIICHUS (MIPOIECChI) U OOBSACHATh HMX HAa OCHOBE 3aKOHOB
DIIEKTPOAMHAMHUKN W KBAaHTOBOW (HM3WKHU: DIIEKTpUYECKas MPOBOAMMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JIEeHCTBUS TOKa, B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMarHUTHAs
WHAYKINS, JEHCTBHE MAarHUTHOTO TIOJII HA TPOBOJAHUK C TOKOM M JBWXKYIIUICS 3apsi,
AIIEKTPOMArHUTHBIE KOJEeOaHWsI W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpPaHEHUE CBETA, OTPa)KCHUE,
npejoMiieHue, WHTephepeHIys, IUQpakuus ¥ TOJSpH3alUs CBETa, JUCHEPCUS CBETa,
dorornektpudeckuii 3pdext (hotorddext), cBeTOBOE naBIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl WM SBICHHS, HWCIONB3YyS (HU3WUYEeCKHe 3aKOHBI W
NPUHIAIEE: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHHOTO U MapaIeIbHOTO COSAMHEHUS TIPOBOTHHKOB,
3akoH JIxoyns—JleHna, 3akOH DJIEKTPOMArHUTHOW HWHAYKIHMH, 3aKOH MPSIMOJHUHEHHOTO
pacmpoCcTpaHEHHs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHS CBETA,

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TOJISI IIPOBOJTHUKA C TOKOM, CHUIBI
Awmriepa u cuibl JlopeHna;

BBITIOJHATh OKCIIEPUMEHTHI M0 WCCIEOBAHUIO (DM3MUECKUX SBICHUN W TMPOIIECCOB C
MCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHMI: TIpH dTOM (HOPMYIUPOBATh MpodiieMy/3aaady
U THUIOTE3y Y4eOHOTO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO O00O0pYHIOBaHWS,
MIPOBOIMTH OMBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISTh MPSMbIE U KOCBEHHBIE U3MEpPEHUS (DU3HMUECKUX BETUYHH, IIPH 3TOM BBHIOHpATh
ONTUMATBHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
WU3MEPEHHI;

UCCIICIOBATh 3aBUCUMOCTH (DM3MUCCKHUX BEIIMYWH C HCIIOJB30BAHHEM IPSMBIX U3MEPCHHIA:
IpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHpPOBATh pPE3yJIbTaThl IMOJYYCHHON 3aBHCHMOCTH
(GU3MYECKUX BEIMYHMH B BHUJIE TAOIUI] 1 rpaUKOB, JeNaTh BHIBOJIBI [0 PE3YIbTaTaM UCCIICIOBAHHS,

pemaTh pacu€THbIC 3a7]a4i C SIBHO 3a/laHHON (M3NYECKON MOJIENbIO, UCIONB3YS (pU3nUecKue
3aKOHbl M TPHUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBUSA 3aJayd BHIOMpATh (PU3UYECKYIO MOJEIb,



BBIJICNIATh (PU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIC A €€ pelIeHHs, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYeHUs (PU3UUECKOM BETMUMHBL;

peliarb KadeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEYUBYIO LIETIOYKY
paccyKIeHU ¢ ONIOPOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO YacoB
Neni/m Tema (pa3aen)
BCEro Teopus NMpaKTHKA
1 Beenenue 1 1 -
2 MexaHU4EeCKHUE SIBIICHUS 10 3 7
3 MonexynsapHO-KHHETUYECKAst TEOPUS 10 2 8
4 DneKTpocTaTuKa 8 2 6
5 Pemenue skciepuMeHTAIBHBIX 3324 5 - 5
HUTroro 34 8 26
11 KJIACC
KoanuecTBo 4acoB
Nen/m Tema (pa3aen)
BCEro Teopus NMPaKTHKA
1 BBenenue 1 1 -
2 MarauTHsble SIBIICHUASA 12 5 7
3 Kosebauus 1 BOJIHEL 8 3 5
4 Onruueckue IBICHUS 4 1 3
5 KBanToBas ¢uznka 9 3 6
HTroro 34 13 21

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCyPChl, HCIOJIb3yeMble PH pealn3anuu

NMPOrpamMMmblI
Ne B penepanbHoOM
nepeane JOP IIpeamer, kiaace 0P
1.34.1.1. ®usuka 10 kiace Ypoku o yuebnomy nipeamery "duznka"
1.3.4.1.2. ®dwuzuka 11 xmacc Ypoku o yuebnomy nipeamery "duzuka"

KommiekcHbIi 00pa3oBaTebHBIN MaTeprai o Gpusuke,
BKJIFOYAIOIIUH CIICHAPUU YPOKOB, CIICHAPUU U3YUCHUS
®dwuswmka, 10 - 11 TeM, BUJICOYPOKHU, BUPTyaJIbHBIC JTa00OpaTOpHH,
KJIaCChI AJIEKTPOHHBIE YUeOHBIE ITOCOOHS U TECTHI C
ABTOMATUYECKOW MPOBEPKOM ISl UCIIOIB30BaHUA HA
YpOKax M CaMOTOATOTOBKH YJalIuXCst

1.3.4.13.
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