Hpuiaoxkenne Ne 1 k OOITI COO

I'ocynapcrBenHoe 0101:KeTHOE 001Ie00pa3oBaTeibHOE YUpe:kaeHue gumeid Ne373
Mockosckoro paiiona Cankr-IlerepOypra « JkOHOMHYECKHM I JTHIIEI»

[TPUHSATA YTBEPXIEHA

pemenueM Ilexarornyeckoro coera npuKa3oM 1o l'ocyaapcTBeHHOMY OIOIKETHOMY
I'ocynapcTBeHHOTO OIO)KETHOTO 0011e00pa30BaTEILHOMY YUPEKICHHIO JINLIEH
obmeobpaszoBarenbHOro yupexaeHus aumein  Ne373 MockoBckoro paiiona Cankt-IlerepOypra
No 373 MockoBckoro pariona CaHKT- «IxoHoMuuecknii smuen» or 30.08.2023 Nel20-ox

[TerepOypra « IKOHOMHUYECKUH JTUIICH,
npoTokoia ot 30.08.2023 r. Ne 1

MNMognucaHo unppoBoM NOANUCHIO:
AdaHacbeBa ViprHa BuktopoBHa
Hata: 2023.08.30 17:48:19 +03'00'

PABOYASA ITPOT'PAMMA
Y4eOHOro Kypca

«IIpakTHKYM 110 pelIeHUI0 (PU3UYECKUX 3a1a9»

10 xmacc

Y4urTeab-coOCTAaBUTEIIb:
Kapuesa Cetnana CepreeBHa,

yuuTedb QU3MKA 1 MAaTEMaTHKH
I'BOY nuneit Ne373
MockoBckoro pailoHa
Cankr-IlerepOypra

Cankr-IlerepOypr
2023



INOACHUTEJIBHASA 3ATIMCKA

[Tporpamma yuebHoTO Kypca «IIpakTukym 1o pemieHnto (U3MYecKuX 3a/1ad» COCTaBlieHa Ha
OCHOBE!

— @enepanlbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENILHOTO CTaHIApTa CPEAHEro OOIIero
o0pa3oBaHMsi, YTBEpPXKACHHOTO IpHKa3oM MuHucTepcTBa oOpa3oBaHMsi W Hayku Poccuiickoit
®enepannu ot 17.05.2012 1. Ne 413 (¢ usmeHeHussMu 1 gonoiaHeHusMu ot 12.08.2023r.);

— ®epepanbHOl  00pa3oBaTeNbHOM  MpPOrpaMMbl  cpeAHero  obmero  oOpa3oBaHMUS,
yTBEpkKACHHON nprukazoM Munnpocseuenus Poccun ot 18.05.2023 1. Ne 371;

— Ilonoxenuss «O paboueill mnporpaMme ydeOHOro NpeaMeTa, Kypca ToCyIapCTBEHHOTO
OromkeTHOrO 001IeoOpa3oBaTebHOTO yupexkaeHus ymieid Ne373 MockoBckoro paiiona CaHKT-
[Terepbypra « 9KOHOMHUYECKUH JTHUIICI»

Hacrosmas pabouas mporpamma siBisieTcsl COCTaBHOW 4acThi0O OCHOBHOM 00pa3oBaTeiabHON
nporpamMmel cpeaHero oomero oopaszoBanus ['bOY muneit Ne 373 MockoBckoro paiiona CaHKT-
[TerepOypra (coaepkaTenbHbIN pa3aen).

CogepxaHue  mporpaMmbl  yuyeOHOro  Kypca  HampaBieHO Ha  (opMHpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArOIIUXCS M OPTaHU3aIlUI0 U3YYCHUS JIOTIOJHUTEILHOTO
MOIyJsl (PU3UKK Ha JEATENIbHOCTHOW OCHOBE. B mporpamMme Kypca yYHTHIBAIOTCS BO3MOXKHOCTHU
yaeOHoro mpeamera B peanmzanuu TpedoBanuiik ®I'OC COO K MmIaHUPYEMbIM JUYHOCTHBIM H
METAIPEIMETHBIM Pe3yJIbTaTaM O0YYCHHUs, & TAKKE MEKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHuUs.

OpxHa w3 THaBHBIX 3a1a4 (PU3HYECKOro OOpa3oBaHUS B CTPYKType OOIIero oOpazoBaHHS
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M MHTEpeca K HayKe Yy
oOyJaromuxcs.

Ha u3ydenue kypca orBoautcs 17 gacos.

ITnanupyemble pe3yJbTaTbl 0CBOCHHS Kypca

JInuHOCTHBIE pe3yJIbTaThI
JIMYHOCTHBIMU pe3ybTaTaMU OCBOEHUS Kypca SIBIISIOTCS:
c(OpPMUPOBAHHOCTh  IO3HABATEJIbHBIX  MHTEPECOB  HA  OCHOBE  Pa3BUTHUS

MHTEJJIEKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEH ydanuxcs;

- yOEeXIEHHOCTh B BO3MOXXHOCTH TO3HAHHS MPUPOIBI, B HEOOXOTUMOCTH Pa3yMHOTO
WCIIOJIb30BaHMS JTOCTMKEHHI HAYKHM W TEXHOJIOTMW Ui JaJbHEWIIEro pPa3BUTHS
YEeJI0BEUECKOro OOIeCTBa, YBaXKEHHE K TBOPIIAM HAYKH U TEXHHUKH, OTHOIICHUE K
busnKe KaK IeMEeHTY 00IeueI0BeUeCKOi KyIbTYPHI;

- CaMOCTOSITEIHHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;

-  TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBHH C COOCTBEHHBIMH
WHTEpPECaMHU U BO3MOXKHOCTSIMHU;

- MOTHBaIusi 00pa30BaTENbHON AESITENTbHOCTH INKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOIO MOAXO0/A;

- ¢opMHpOBaHKE IEHHOCTHBIX OTHOIICHUN JAPYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITHI
1 U300pETEeHH, pe3ynbTaTaM OO yICHHS.



MertanpeameTHble pe3yJibTaThl
MeTaHpe,Z[MeTHBIMI/I pe3yJibTaTaMU OCBOCHUS KypCa ABJIAKOTCA:

- OBJIAJICHUE HABBIKAMHM CaMOCTOSATEJIBHOTO INPHOOPETEHHs HOBBIX 3HAHUM, OpPraHU3aALUU
y4eOHOM 1eATeNIbHOCTH, IIOCTAHOBKY 1ieJIeH, IJIaHUPOBAHUS, CAMOKOHTPOJISL U OLICHKH Pe3yJIbTaToB
cBOCH ACATCIIBHOCTH, YMCHHUAMU NPCABUACTD BO3MOKHBIC PE3YJIbTAThl CBOUX I[Gf[CTBHfI;

- IIOHHUMAaHUEC pa3n1/1q1/1171 MCKAY HCXOJHBIMU (baKTaMI/I U TUIIOTE3aMU OJId HUX OG'L?ICHCHI/I?I,
TEOPETUYECKUMU MOJIEJIIMU U pEAIbHBIMU OOBEKTaMHU, OBJIA/ICHUE YHMBEPCAJIbHBIMU y4EOHBIMU
JNEHCTBUSAMHU Ha MpHUMEpax TMIIOTe3 Ul OOBSCHEHUS M3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIbHON
IPOBEPKH BBIIBUIAEMBIX TUIIOTE3, pa3pab0OTKH TEOPETUUECKUX MOJEIEH MPOLECCOB UIIH SIBIICHUI;

- ¢opmHpoBaHHE YMEHUH BOCHpPHUHUMATH, IepepadaThiBaTh U MPEABABIATh HHYOPMAIUIO B
CJIOBECHOM, 00pa3HOW, CUMBOJIMYECKON (hopMax, aHATU3UPOBATh U MepepadaThiBaTh MOIYYECHHYIO
UHPOPMALIMIO B COOTBETCTBHM C IIOCTaBJIEHHBIMHU 3a/ladaMH, BBLACISATb OCHOBHOE COJEpKAaHUE
IPOYNUTAHHOI'O TEKCTa, HAXOAUTh B HEM OTBETHI Ha [TOCTABJICHHBIE BONIPOCHI U U3J1araTh €ro;

- NpHOOpETEeHHE OIbITa CAMOCTOSATEIBHOTO IIOMCKA, aHaIM3a W O0TOOpa MHpOpMAIMUU C
HCIIOJIB30BAHHUEM PA3JIMYHBIX UCTOYHUKOB W HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJOTHI AJI pCHICHUA
[I03HABATEJIbHBIX 3a/1a4;

- pa3BUTHE MOHOJOIMYECKOW W AMATOIMYeCKOM peuM, YMEHHUsS BBIpaKaTb CBOM MBICIU U
CIIOCOOHOCTH BBICIIYIIMBAaTh COOECEAHHNKA, IOHUMATh €r0 TOUKY 3pEHHs], IPU3HABATh IPaBO APYroro
YyeJIoBEeKa Ha MHOE MHEHMUE;

- OCBOCHHE NPUEMOB JICHCTBUI B HECTaHIAPTHBIX CUTYALUSX, OBJAJCHHE 3BPUCTHUYECKUMHU
METO/aMU peLIeHus IpoliIeM;

- (dopmupoBaHHE YMEHUI padOTaTh B TPYIIIIE C BHITOJHEHUEM PA3TUIHBIX COLUATBHBIX POJICH,
MNpEACTaBJIAThL U OTCTaUBAaTh CBOU B3TJIAABI U y6e)KI[€HI/IH, BCECTHU JHUCKYCCHUIO.

IIpenmeTHbIE pe3yJbTaThI

- YMEHHE pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh HPU MOMOIIM (PU3UIECKUX
MCTOJOB; aHAJIU3HUPOBATHL OTACJIbLHBLIC J3Tallbl IMPOBCACHHA I/ICCJ'IC)IOBaHI/Iﬁ U HHTCPIIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OMBITOB;

- YMEHHE CTaBUTh OIBITHI 110 UCCIEIOBAHUIO (PU3UUECKUX SIBICHUHN MM (U3NUECKUX CBONCTB
Ten 0e3 UCOIb30BaHUs NPSIMbIX U3MEPEHUI; IPU ATOM (HOPMYIHPOBATh MpodIeMy/3a1auy yueOHOTO
OKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEINIOKEHHOTO OOOPYAOBaHUS; TPOBOAWTH OIBIT U
(bopMynHUpOBaTh BHIBOJIBI.

- TIOHMMaHHE POJIM HKCIIEPHUMEHTA B MTOJIyYCHUH HayqYHOH MH(OpMaIuy;

- IIpPOBEJEHUE MPSAMBIX U3MEpPEHHH (DU3MUECKUX BEIUYUH: BPEMs, PAcCTOSITHHE, Macca Teja,
o0beM, cuila, TeMIeparypa, aTMoc(hepHoe JaBieHNe, BIAKHOCTh BO3/1yXa, HANPsHKEHHUE, CHila TOKa,
panuanoHHbIN (QOH (¢ UCMOIB30BaHUEM JO3MMETPA); MPU 3TOM BHIOMPATh ONTHMAJbHBIN CI1OCOO
U3MEPEHUs U UCIO0JIb30BaTh MPOCTEHIINE METO bl OLIEHKH MOIPEIIHOCTEN U3MEPEHHH.

- YMenmne AHAJIIM3UPOBATDb CUTYALIUHU ITPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEPa, y3HABATh B HUX
IMMPOSABJICHUEC HN3YUCHHBIX (bI/ISI/I‘-IeCKI/IX SIBIICHUMN WITH 3aKOHOMepHOCTeﬁ U MPUMCEHATH UMCIOIHUECA
3HAHUS ISl UX OOBSCHEHHUS;

- TIOHMMaHHE NMPUHILIUIIOB ACHCTBHS MaIlIMH, IPUOOPOB U TEXHUYECKHX YCTPOUCTB, YCIOBUS UX
0€30IaCHOT0 MCIIOJIb30BaHMS B TTIOBCEHEBHOM JKU3HU;

- HUCIOJIb30BaHWE TPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/lad HAy4HO-TIOMYJSIPHOW JHUTEpaTypbl O
(bu3nUecKUX SBICHUSX, CIPABOYHBIX MaTepHajoB, pecypcoB HTepHeT.



COJAEPKAHUE OBYYEHUA

ITporpamma yyeOHOTO Kypca, OCyIIeCTBIsIeMas Ha 3aHATUAX, OTIMYACTCS OT YPOKOB (PU3UKU
OonblICH  NPAaKTUYECKOM  HANpaBIEHHOCTBO U CUCTEMHO-IESATEIBHOCTHBIM  XapaKTEPOM.
Teoperuueckass 4YacTb MPOrpaMMbl  JaeTcs JO3MPOBAHO M TO3BOJISIET 0000IUTH U
CHUCTEMATHU3UPOBATh YK€ HMCIOIIMECS 3HAHMs ydaluxcs. Teopus CONpPOBOXKIACTCA INPAKTUKON
(vHauBHyandbHAsA paboTa win paboTa B mapax), KOTOpas MOJATBEPKAAET BHIBOIBI TEOPUHU M CIIYKHT
JUI MOTUBALMM y4yallluXcs K JajJbHeHIIeMy U3y4eHHUIO (PU3HUKH.

@®opMbl IPOBEAEHUS 3aHATUN pa3HOOOpas3Hbl: Oeceda, NPaAKMUKym, mpeHuHz, onvimol u
akcnepumenmol. OHU BKIIOYAIOT B c€0sl TEXHOJOTMH Pa3BUTUS KPUTHYECKOTO MBILIUICHUS,
npoOJeMHOTO M pa3BHBAmOIIEro oOydeHHs. MeToapl W TNPHEMbl OpPTraHU3AlMH JIEATEIbHOCTH
o0yyaroIuXcsi OpPUEHTUPOBaHbl Ha (OpMUPOBAaHME M PA3BUTHE MX CAMOCTOSATENIBHOCTH,
IIO3HABATEJIbHON aKTUBHOCTH, CAMOKOHTPOJISI U HHTEIJUIEKTYAJIbHOE Pa3BUTHE.

@DopMBbI IEATEIIBHOCTH YUYaIUXCsl — UHUBUIyalbHbIE Y TPYIIIOBBIE (B TOM YHCIIE, B MAJIbIX
rpynnax — rnapax). Bug nestenbHOCTH — HO3HaBaTEIbHBIM.

Mexanuka

Kunemamuka

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

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonnHeliHoOe 1BUKEHUE. [[BHKEHNE MaTepUaIbHON TOUKH 110 OKPYKHOCTHU € ITOCTOSTHHOM
10 MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JJMHEHHAsE CKOpOCTh. [lepron n yacTtora obOpaiieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckue ycTpolcTBa M NPAKTUYECKOE IPUMEHEHHUE: CIIUJOMETpP, ABH)KEHHUE CHAPSOB,
LIEIIHBIE U PEMEHHBIE NIEPEIauH.

Hunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiii 3akoH Hprorona. MHepruanbHble CHCTEMBI
OTCUY€Ta.

Macca tena. Cuia. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa 1u1st MaTepranbHON
Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHaIbHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

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

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

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOAIINIIHUKY, JBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

3akonwl coxpanenus 6 mexanuke

Nmnynbc mMaTepuanbHONW TOYKU (Tena), CUCTEMbl MaTepHUaIbHBIX TOYeK. MMmmynbc cuiel u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Kunetnueckast »Heprusi MarepuanbHOM Touku. Teopema 00 HM3MEHEHHMM KHHETHYECKOMN
DHEPIUH.

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

[ToreHnuanbHble W HEMOTEHUMANbHblE CHIIBL. CBs3b paOOThl HEMOTEHLHUAIBHBIX CHJI C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

MouJiekyasipHasi pu3nKa U TEPMOJANHAMUKA
OcCHO6b1 MONEKYNAPHO-KUHEMUYECKOT meopuu



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOPHH W UX OMBITHOE OOOCHOBAHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep ABHKEHHUS U B3aUMOACHUCTBHS YacCTHIl BEIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosinnas ABoraapo.

Mogenbs wupaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KUHETHYECKON TEOpUU
UJCATLHOTO Ta3a. AOCOTIOTHAS TeMIIepaTypa Kak Mepa CpeHe KHHETHUECKON YHEPTHH TEIIIOBOTO
JnBWxeHus yactul rasa. lllkana remnepatyp KenbBuna. ['a30Bble 3akoHbI. YpaBHeHne MeHeneeBa—
Kinaneiipona. 3akon JlanbroHa. M3ompoueccsl B uacalbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. [ paduyeckoe npeacraBieHe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETP.

OcHoevl mepmoouHamuku

TepmoauHamuueckass cucteMa. BHYTpeHHssE SHEprusi TEPMOJIMHAMMYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KommuuecTBo TerioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOIO
uaeanbHOro raza. Buabl Temonepenaun: TEIIONPOBOJHOCTh, KOHBEKIIMS, U3ITyYeHHUE. Y IeTbHas
TEII0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MPpH TEIUIoNepeaaye.

[Tonsitue 06 anuabataHoMm mporiecce. [lepBrril 3akoH TepMmoanHaMuKH. [IprMeHeHne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpoieccaM. ['paduueckast uHTEepIpeTaus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

DIeKTPOAMHAMHUKA

Inekmpocmamuka

DneKTpu3aus Tell. DISKTPHUSCKU 3apsy. J(Ba BuIa IeKTpUIecKuX 3apsaoB. [[poBoIHUKH,
JUDIICKTPUKH U TIOTYITPOBOJHUKHU. 3aKOH COXPAaHEHUS JIICKTPUIECKOTO 3apsia.

Pabora cui anextpoctaruyeckoro noss. [lorenuuan. Paznocts norenuuanos. [IpoBoanuku u
JTURIIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. J(uaaexTpuueckas mpoOHUIIAaEMOCTb.

OnektpoéMkoctb. KonmeHncarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OHEpPrus
3apsHKEHHOTO KOHJCHCATOPA.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «IIPAKTUKYM 1O PEHIEHUIO ®PUBUYECKHUX 3ATAY»

B pesynbrare wu3yueHus Kypca y oOywaromierocsi OyayT chOpMHpPOBaHBI CIEIYIOIINE
JUYHOCTHBIE PE3YJbTAThI B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
— MPOSBIIEHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (prU3HUecKoi HayKu;
— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— FOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUHU OOIIECTBEHHO 3HAUUMBIX U 3THYECKUX MPOOIIeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUH PU3UKH;
— OCO3HAHUE BAXXHOCTH MOPATBbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) acTeTM4eCKOr0 BOCIIMTAHMSI:
— BOCIPHUATHE OCTETHUECKUX KauecTB (U3MUecKod HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
— OCO3HaHHE IEHHOCTH (U3NYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIIIOLIEH KYJIbTYPBI;
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON e TeIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI 1 SIMOLMOHAJIBHOI0 0JIATOIIOJIYYHS:



— OCO3HaHME LIEHHOCTHU Oe3omacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BRXHOCTU MpaBWJI OE30MacHOrO TMOBEACHHS Ha TPAHCIOPTE, HA JIOPOTax, C JIIEKTPUYECKUM U
TEIJIOBBIM 000pPYI0OBaHUEM B JIOMAIIHUX YCIOBHUSAX;

— ¢(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMIMOKY U TAKOTO e MpaBa
y IPYTOro 4eJI0BeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— AaKTMBHO€ YYacTHE B pEHICHUU IMPaKTUUECKHX 3a7ad (B paMKax CeMbU, 00pa3oBaTEIbHOU
OpTraHu3aIy, TOPo/Ia, Kpasi) TEXHOJIOTUIECKON U COLMATbHON HANIPABICHHOCTH, TPEOYIOIIHUX B TOM
qrciie ¥ PU3NIeCKUX 3HAHUM;

— WHTEpPEC K MPaKTUIECKOMY H3y4eHUIO TPOodheccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

— OpHUEHTalMs Ha IpUMeHeHHe GU3NYECKUX 3HAHUU JJI pPelIeHHs 3a7ad B 00JIaCTU OKpY’Karolen
Cpe[ibl, INTAHUPOBAHUS MOCTYIKOB U OIIEHKU X BO3MOXHBIX MTOCIEACTBHIH AJIs OKpPY’KaIOIIEeH cpeibl;
— OCO3HAHHE TJI00ATBFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U MMyTeH NX pelIeHUS;

8) ajanTanum K U3MEHSIIOIMMCH YCJIOBUSM COLUAIBHOI U MPUPOIHOI Cpeabl:

— TOTPeOHOCTh BO B3aMMOJCUCTBHH TIPY BBITTOJHEHUU HCCIICIOBAHUN M MPOSKTOB (PH3UUECKOM
HAIPaBIEHHOCTU, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITebHOCTD;

— NOTPeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHHIA, B TOM 4YHUCIC (OPMYIHPOBATH WICH, TIOHSTHUS,
TUIOTE3bl 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3MUYCCKUX 3HAHMIA,

— CTPEMJICHHE aHAJM3UPOBATh M BBISIBIISITH B3AUMOCBSI3H TPUPOJIBI, OOIIECTBA U S3KOHOMUKH, B TOM
YHCIIC C UCIOIh30BaHUEM (PH3NIECKUX 3HAHUN;

— OLIGHKAa CBOMUX JICUCTBHUI C y4€TOM BIUSHHUS HA OKPYXAIOIIYIO CPEAY, BOSMOXKHBIX TJI00abHBIX
OCJICICTBUMN.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBOeHHs MporpaMMbl Kypca y oOydaromierocs OyayT cQOpMUPOBaHBI
MeTanpeAMeTHbIe PpPe3yJabTaThl, BKIIOYAIONINE [MO3HABATEIbHBIE YHHUBEpCaJIbHbIE YyueOHBIE
JEHCTBUS,, KOMMYHUKATHBHBIC YHUBEPCAIBbHBIC yU4eOHbBIC JCHCTBHS, PETYISITHBHBIC YHHBEPCATbHBIC
y4eOHbIe ICUCTBUSI.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

- BBISABJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

- YCTaHaBIUBaTh CYIIECTBEHHBIH MpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS Uil 0OOOLICHUS U
CpaBHEHUS;

- BBIABJISATH 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B paccMaTpuBaeMbIX (akTax, AAHHBIX U
HAOJII0IEHUSAX,, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSM;

- BBIABIATH INPUYUHHO--CICICTBEHHbIC CBA3M TIPH H3YYEHUH (PHU3HMUECKUX SBICHUHA U
IIPOLIECCOB, JAEJIaTh BBIBOJBI C MCIIOJIb30BAHUEM JEAYKTUBHBIX U MHAYKTHBHBIX YMO3AKIIOYECHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DPU3NYECKUX BEJINYMH;



- CaMOCTOSITENTbHO BBIOMpPATh CHOCOO perieHust ydeOHOW (u3nyeckod 3amayn (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIEHUs, BBIOOP HamOoJIee MOIXOJSIIET0 C Y4ETOM CaMOCTOSITEIILHO
BbI/IETICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarenLCcKue AeliCTBHA.

- HCIOJIb30BaTh BONPOCH! KaK MCCIIEN0BATEIbCKIII HHCTPYMEHT O3HAHNUS;

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

- OICHMBAaThb HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OPMALIMIO, TOJYyYECHHYIO B XOJ€
MCCJICIOBAHMSI UJTU SKCIIEPUMEHTA;

- CaMOCTOSITENBHO (HhOpMYyITHPOBaTh OOOOIICHNS M BBIBOJABI IO pPE3ysibTaTaM MPOBEAEHHOTO
HAOJII0/ICHU S, OIIbITA, UCCIICJOBAHMUSI,

- IPOTHO3MPOBaTh BO3MOXKHOE JajbHeilllee pa3BUTHE (U3NYECKUX IPOILIECCOB, a TaKKe
BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

-  TPHUMEHITHh pa3jMYHbIE METOJbI, WHCTPYMEHTBHl W 3ampoChl TpH TMOHWCKE H OTOOpe
nH(pOpMaLIMU WIH JaHHBIX ¢ Y4ETOM IMPeAoKeHHON yueOHoM (hru3nueckoi 3a1auu;

- aHAIM3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH HH(POPMALIUIO PA3TUYHBIX BUIOB
1 GOpM IpeCTaBICHHS,

- CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (opMy mTpeicTaBieHUus HWHPOPMAIUN U
WTIOCTPUPOBATH pelIaeMble 3a/1a4il HEeCIOXKHBIMUA CXEMaMu, TuarpaMMaMu, WHOH rpadukoil U ux
KOMOHHAIIUSIMU.

KoMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

- B xoJe o0CyKIeHHs y4eOHOro MaTepuaia, pe3yJIbTaToB JIA0OPATOPHBIX PAdOT U MPOCKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXXIaeMOW TE€Mbl M BBICKA3bIBaTh HJIEW, HAIlCJICHHBIE HA
peleHune 3a7aud ¥ NoAep KaHue 0J1aroKenareIbHOCTH OOIICHHUS;

- COIIOCTaBJISTh CBOU CYXKJEHHUS C CYKJICHUSIMHU JPYTUX YUYaCTHUKOB JUajiora, 0OHapyKuBaTh
pa3iauvue U CXOJCTBO MO3ULIUH;

- BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

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

- TOHMMATh W MCIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIAUBUIYaJTbHOW pabOTHl MpH
pelIeHuH KOHKPETHON (PU3NYECKON MPOOIEMBI;

- NPUHHUMATH IEJIM COBMECTHOM AESITENIbBHOCTH, OPraHU30BBIBATh ACHCTBUSA MO €€ TOCTUKEHUIO:
pacrpenenarTb poiid, 00CYK1aTh MPOLIECCH U PE3YNIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS
HECKOJILKHX JIIOJIEH;

- BBINONHATH CBOKO YacTh pPalOTHI, JOCTHras KayeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJIEHUIO U KOOPAUHHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

- OIIEHMBaTh KayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

- BBIABJIATH NPOOJEMBbI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUAX, TPEOYIOUIUX JUIsl pelIeHUs
bu3nUecKrux 3HaHUM;

- OPHEHTUPOBATHCS B PA3IMUYHBIX MOJIXOAAX MPUHATHUS pEIICHUH (MHIUBUAYabHOE, IPUHATHE
pellleHus B TpyMIie, IPUHITHE PELIEHUH TPYIIoil);



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

- J1enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELLCHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

- J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJ1aH €€ H3MEHEHNUS;

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

- BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3MUECKOro
UCCIIEIOBaHMsI WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, W3MEHUBLIMXCS CUTYyalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

- OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSIM;

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

- TpU3HABaTh CBOE MPaBO Ha OUIMOKY NP pelIeHUH (PU3MYECKHX 3a[a4 UM B YTBEPKACHUAX
Ha Hay4HbIE TEMBI U TAKOE XK€ IPaBO IPYyroro.

MNPEJIMETHBIE PE3YJIBTATHI
YMmenue:

Pemars rpaduyeckue u KadecTBEHHbIE 3aJaydl MO KHHEMAaTUKe, CTPOUTh Tpaduku
3aBHCHMOCTEH, OMUCHIBATh ABM)KEHUE Tella TpaduIecKuM METOAO0M;

pacnio3HaBaTh (U3MUYECKUE SBJICHUs (MPOIECCHI) W OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOW (HM3MKHU: DJIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOEe, MAarHUTHOE ICWCTBUS TOKA, B3aUMO/JICHICTBIE MAarHUTOB, DJIEKTPOMAarHUTHASI MHAYKLUS,
JEICTBHE MAarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM M JIBHXKYLIUICS 3apsiii, AJIEKTPOMArHUTHBIC
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pacIpOCTpaHEHHE CBETa, OTPAKEHHE, IPEIOMIICHHE,
uHTEephepeHIrs, TU(PaKIHs U MOIIPU3ALHs CBETa, JUCIIEPCUs CBETa, (POTOAIEKTpHUECKUil AP deKT
(poTorddexT), cBeToBOE AaBIeHHE, BO3HHUKHOBEHHE JIMHEHUAaTOro CHEKTpa aromMa BOJOPOJa,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTb;

aHATM3UPOBaTh (U3NYECKHUE IPOLECCHl W SIBICHHS, WCIONB3ySd (PHU3UUECKHUE 3aKOHBI H
OpUHLMIBL: 3aKk0H OMa, 3aKOHBI TIOCJIEI0BAaTEIbHOTO U MapajyieIbHOIO COEAMHEHUS IPOBOIHUKOB,
3akoH Jxoyns—JleHna, 3aKkoH AJIEKTPOMarHUTHOM MHAYKIMH, 3aKOH MPSAMOJIUHEHHOTrO
pacrpocTpaHeHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHS CBETA,

OTIpeNeNATh HANPABICHHE BEKTOPa MHIYKIIMU MAarHUTHOTO TOJISI TPOBOJIHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

BBIMOJIHATh OKCHEPUMEHTHI IO HCCIEA0BaHUIO (U3NYECKUX SBICHUH U IPOLECCOB C
UCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: IPH 3TOM (POpMYyITUpOBaATh IpobiemMy/3agauy u
TUTIOTE3y Y4e€OHOTO SKCHEpPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO O0OpYyJA0BaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIMYUH, IIPH 3TOM BBIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsT M HUCMOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKU MOTpEIIHOCTEH
WU3MEPEHHI;

UCCIIEIOBATh 3aBHCUMOCTH (PM3MYECKUX BEIMYUH C WCIIOJB30BAaHUEM MPSIMBIX WU3MEPEHUIL:
OpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATh pE3yIbTaThl MOJTYYEHHOW 3aBHCHMOCTH
(bu3nUecKUX BETMYMH B BUJE TaOIUI] U TpaHKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BAHMS;

pemaTh pacu€THbIE 3a7]aui C SIBHO 3aJJaHHOW (U3NYECKON MOJENbI0, UCTIOIb3Ys (hHU3HNUecKHe
3aKOHBl W TPUHIMITBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/Ja4dl BHIOMpPATh (PU3MUECKYIO MOJIEIb,
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BBIJICNIATH (PU3UUECKUE BETMUNHBI M (POPMYJIbI, HEOOXOAUMBIE 115 €€ pelIeHus], IPOBOAUTH PacUEThl
U OLICHUBAThH PEANbHOCTDH MOJYYEHHOT0 3HaYCHUs (PU3NUECKOM BETMUNHBL;

pemarb KadeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKUM HENPOTHUBOPEYUBYIO ILEMIOUKY
paccyKIeHU ¢ ONIOPOi Ha NU3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS.

TEMATHYECKOE INTAHUPOBAHHUE

KosauuecTBo 4acoB
Neni/m Tema (pa3aen)
BCero Teopus NPaKTHKA

1 BBenenue 1 1 -
2 MexaHnuueckue siBICHUS 10 3 7
3 MouteKyIapHO-KHHETUYECKasi TEOPUs 3 2 1
4 DIIeKTpOoCTaTHUKA 2 1 1
) Pemenne skcniepuMeHTAIBHBIX 33124 1 - 1

Hroro 17 7 10
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