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BHa [Hata: 2024.11.28
14:43:16 +0300Pabovas mporpamma y4eOHoro mpeamera «®Pu3uka» Ha YpPOBHE OCHOBHOTO OOIIETO

00pa3oBaHMs COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSAMH, YTBEpX)AEHHBIMU DenepaabHbIM

rocy1apCTBEHHBIM O6pa30BaTeJ'IBHBIM CTaHAapTOM OCHOBHOTI'O O6IH€FO O6p&30BaHI/ISI.

PaGouas mporpamma no ¢usmke st yyamumxcs 7-9 kiaccos, pazpaboTaHa Ha OCHOBAaHUU

CICAYIOUX HOPMATUBHO-IIPABOBBLIX JOKYMCHTOB U MAaTCPHUAJIOB:

v

v

dbenepasibHOrO 3aKk0oHa "OO oOpa3oBanuu B Poccuiickoit deneparuu” ot 29.12.2013 Ne
273-@3 (1.6 c1.28);

(denepanbHOrO0 TOCYJAPCTBEHHOTO O00pa30BaTENBHOIO CTAaHJApTa OCHOBHOIO OOIIETO
oOpazoBanms (mpukaz MwuHHUCTEpcTBa mpocBenieHus: Poccuiickort ~ denepanuu
(Munnpocsemenust Poccun ot 31.05.2021 Ne 287);

KOHIENIMK TMpernojgaBaHusi ydyeOHoro mnpeamera «®Dusukay B 00pa3oBaTeNbHBIX
opranmzanusx P®, peannsyomux OCHOBHBIE 0011€00pa30BaTebHbIE MPOTPaMMBb,
yTBepxkACHHbIE pemieHueM Kommernn MuHucTtepcTBa mpocBenieHus (IPOTOKONI OT
03.12.2019 1.);

NpUMEpHOH paboueld mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTIO OOIIETo
oOpa3zoBaHus 15 5-9 Ki1accoB 0011e00pa30BaTEIIBHBIX OpraHU3aIUi;
nporpaMMbi«Pu3nkayuIs100yyaromuxcs 7-9xkaaccoBo0111e00pa3oBaTe I bHBIX KO
aBropoB: E. M. I'ytHuk, M. A. IlerpoBa, O.A. UepHukoBa.

Heaunpenvera:

YCBOCHHME YYalllUMHCS CMbIC/Ia OCHOBHBIX NMOHATUN M 3aKOHOB (DPU3MKH, B3aUMOCBS3U
MEX]y HUMH;

(dbopMHpOBaHKE CHCTEMBl HAyYHBIX 3HAHUHA O TpUpPoOje, ee (PyHAaMEHTAIbHBIX 3aKOHAX
U1l IOCTPOEHHUS IPEACTABICHUS O (PU3NYECKON KapTUHE MUPA;

CHUCTeMaTu3alMsi 3HaHUH O MHOrooOpa3um OOBEKTOB U SBJIEHUI MNPHUPOABI, O
3aKOHOMEPHOCTSAX MpPOIECCOB M O 3aKOHaX (PU3MKM i OCO3HAHUS BO3MOXHOCTH
Pa3yMHOI'O UCITIOJIb30BaHHA I[OCTI/I)KGHI/Iﬁ HAayKH B I[aJ'IBHGI\/'IHIGM Pa3BUTHU IUBUIIM3AIHUU,
(dbopMupoBaHHe yOEXKAEHHOCTH B M03HABAEMOCTHOKPY’KAIOIIEro MUpPA U JOCTOBEPHOCTHU
HAayYYHBIX MCTOAOB €0 U3YUCHUS,

Opra"Hnu3atrsa3KOJIOrHYCCKOT0 MBINIJICHUANTICHHOCTHOTOOTHOICHUAKIIPUPOIEC,

pa3BUTHE MIO3HABATENIHBIX HHTEPECOB M TBOPUECKUX CHOCOOHOCTEH ydaIluxcs, a TaKxke
MHTEpeca K pacUIMpeHHI0 U YIIIyOJeHHI0 (pu3nyYecKuX 3HaHWHA U BBIOOpa (PUM3HMKH Kak
MpOo(UIBLHOTO MPeIMETA.

JocTtiwxkenueneneiodecneynBaeTcapeieHueM ey 0Inux3aaay:

3HAKOMCTBO Yy4almquxcsa C METOJOM HAYYHOI'O IO3HAHUA W MCETOAaMHU HCCICAOBAHHA
O0OBEKTOB U SIBIEHUN TIPUPOIBL;

HpI/IO6peTeHI/Ie ydanumMucHd 3HaHUH O MCXaHUYCCKHNX, TCIIOBBIX, DJICKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSX, (U3MUYCCKUX BEIUUMHAX, XaPAKTEPU3YIOIIUX ITU SBJICHUS;
(hopMHUpOBaHHE Yy ydYaIIUXCS YMEHWH HAOJIOMAaTh MPUPOJHBIC SIBICHUS W BBITIOJHITH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U AKCIICPUMEHTAIBHBIC UCCIIC0OBAHUS CHCIIOJIb30BAaHHEM
M3MEPUTENbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B TPAKTUUECKON KHU3HH;

OBJIQJICHUE YYAIlUMHCS TAKMMH OOILICHAYYHBIMU MOHITUSMH, KaK MPUPOTHOE SIBICHHE,
OMITUPUYECKA YCTAHOBJICHHBIM (akT, mpoljema, TUIOTE3a, TEOPETHUYECKUN BBIBOJ,
pe3yIbTaT IKCIIEPUMEHTAIBHOM MTPOBEPKH;

MOHUMAHKUE YYallUMHUCS OTJIUYMN HAYYHBIX JAaHHBIX OT HEMPOBEPEHHON HMH(MOpMAIIHH,
HEHHOCTHU HAYKW IJI1 YOOBJIICTBOPCHUS 6I)ITOBBIX, MMPOU3BOACTBCHHBIX W KYJIBTYPHBIX
MOTpeOHOCTEN UenoBeka.



C yuérom mporpammbl BOCIIUTaHHS IIKOJIBI B pabodell mporpaMMe OTpa)kaeTcsl peann3anus
BOCIIUTATEIBHOIO MOTEHIMala YpokKa (U3MKM, KOTOPBIMNpEAnosaraeT MCIoJIb30BaHUE
pa3NUYHBIX BUAOB M (OpPM JIEATETbHOCTH,0PUEHTHPOBAHHOWHA IIEJIeBbIE TNPHOPHUTETHI,
CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMU O0YUarOIIHUXCSL:

v/ TpuBJICYCHUE BHUMAHUS OOYYAIOIIMXCAK I[CHHOCTHOMY AaclleKTy H3ydYaeMbIX Ha YpOKE
SIBJICHUHM, OpraHu3alyi0 MX paboThl C TMOJy4aeMOM Ha YpOKE COLHAIbHO 3HAYMMOMU
uHpopmMalvel — UHUIMUPOBaHUE €€ O0O0CYKACHMUS, BhICKA3bIBAaHUSI 00YYaIOUIMMUCS CBOETO
MHEHUS 110 € TOBOJTY, BEIPAOOTKA CBOETO K HEMl OTHOILLIEHUS;

v/ JIEMOHCTpAIMIO OOYYaIOIMMCs MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOIO IOBEIECHUS,
MPOSIBIICHUSI YENIOBEKOIIOOUs U 100pOocepAeyHOCTH, 4Yepe3 IMOA00p COOTBETCTBYIOIIETO
MaTepuaia Juist paboThl Ha ypoKe, MPOOIEMHBIX CUTyalui A7sl 00CyKIeHHS B KiIacce;

v\ NIpUMEHEHWEe Ha ypPOKE HHTEPAKTHBHBIX  (OpM  pabOThl ¢  OOyYaroIUMHUCS:
MHTEJUIEKTYaJIbHBIX HUTP, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHBAILMIO OOYYaIOLIUXCS;
JTUIaKTUYECKOTO TeaTpa, I/l MOJIyYeHHbIC Ha YPOKE 3HAHUSOOBITPHIBAIOTCS B T€aTPAIbHbBIX
MMOCTAaHOBKAX; JUCKYCCHIA, KOTOpPbIE JAI0T 00YYarOUIMMCs BO3MOKHOCTh MPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOI'O JMajora; IpynrnoBoil paboThl win paboThl B Mapax, KOTOpHIE
y4ar o0y4Jaromuxcsi KOMaHHOU paboTe U B3aUMOJCHCTBUIO C IPYTUMHU 00yUarOIIMMHUCS;

v MHULIUEPOBAHUE M TIOJICPIKKA MCCIIEI0BATENLCKOMN JESTEIBHOCTH 00YYarONINXCSI B pAMKaX
peayiv3allii UMU MHAMBHUAYAIbHBIX U TPYHIOBBIX HUCCIIEI0BATEIbCKUX IMPOEKTOB, YTO JACT
oOydaromuMmcsi  BO3MOXXHOCTh ~ IPUOOPECTH  HAaBBIK  CAMOCTOATEIBHOTO  PEIICHHUS
TEOpEeTUYEeCKO MpoOIEeMBbl, HABBIK T€HEPUPOBAaHUS U O(OPMIIEHUS COOCTBEHHBIX HJICH,
HABBIK YBaXUTEIILHOTO OTHOIIEHUS K YY>KUM HesiM, 0hOpMIICHHBIM B paboTax ApPYrux
uccienoBarenell,  HaBBIKIyOJIMYHOTOBBICTYIICHUSATIEpEaay ITUTOPUEH,apIryMEHTHPOBAHU U
OTCTauBaHUs CBOCH TOUKH 3PEHUSI.

VY4eOHbIMITIAHOMHAU3YYeHUEPU3NKUOTBOINTCA2421aca.
[Iporpamma peanusyercs:

- Isi7KIacca BOObeMe68UacoBBIOI,2uacaBHENENIO;

- mg8kitacca BOObeMe684acoBBIro,24acaBHeIEeIo;

- mg9kinacca BooseMe 102yacaBro,3dyaca BHEIEIIO.

Pabouasmnporpammarno gusukenpeanonaraeTucnonb3opanuecieaytomeroyYMK:

1. VYyebnuk.dusuka— 7 xnacc, aBtop A.B.II€peikun, A.W. UBanos; PekomennoBanoMO PO .
Mocksa. «IIpocseuienue;

2. Yuebnuk.®usuka— 8 knacc, aBtop A.B.I1€peimkun, A.W. MiBanos; PexomennoBanHoMO PO .
Mocksa. «IIpocseuienue;

3. VYuyeOnuk. ®uzuka — 9 kiacc, aprop A.B. [Iéppimkun, ['yrauk E.M, A.1. HBanos, IlerpoBa
M.A. PexomennoBanoMO P®. Mocksa. «IIpocBemienuey;

I[InanupyemMbliepe3yibTaTbIOCBOEHUsSIyUeOHOT ONIPeAMeTA.

Nzyuenne yuebHOTO mipenmera «Du3nkay Ha ypOBHE OCHOBHOTO 00IIEero 0Opa3oBaHUs
JOJDKHO OOeCreurBaTh JOCTHKEHHE CIEIYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX H
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIbTATOB.

Ju UHOCMHblEpE3)/ibmamnbl

[TaTpuoTHyeckoeBOCIUTaHHE:

—IIPOSIBJICHUEUHTEPECAKUCTOPUHUHCOBPEMEHHOMY COCTOSITHUIOPOCCUHCKOM(DU3NYECKON HAYKH;
—II€HHOCTHOEOTHOIIEHUEK TOCTHKEHUAMPOCCUNCKUXYUYEHBIX-PU3UKOB. ['pask1aHckoe

U IyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:
—TOTOBHOCTHKaKTHBHOMYYUYaCTHIOBOOCY K IEHUHOOIIECTBEHHO-3HAYMMBIXUATUIECKUX



po0IIeM,CBSI3aHHBIX CIIPAKTUYECKUMITPHMEHEHUEMIOCTH K ECHI N (DU3UKH;
—OCO3HAHUEBAXKHOCTUMOPATbHO-3TUYECKUXITPUHIIUIIOBBACSITEIIbBHOCTUYUEHOT0. DCTETHUECKOE
BOCITUTAHHE:
—BOCIPHUATHEICTETUICCKIXKAUECTB(OU3MUECKONHAYKH : eETapMOHUYHOTOIIOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTHU. [{eHHOCTH HAy4YHOTO MO3HAHUS:
—O0CO3HaHUEIICHHOCTHU(PU3NYECKOMHAYKUKAKMOIIIHOTOMHCTPYMEHTAIIO3HAHUSIMUPA,0CHOBBI
Pa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIIOIIECH KYIbTYPhI,
—Ppa3BUTHEHAYYHOTI0003HATEIHbHOCTH, MIHTEPECAKUCCIIE0BATEIbCKON1EATEILHOCTH.
dopMUpoBaHUE KYJIbTYPbI 3A0POBbSI U SMOILIMOHAIBHOTO OJIArOMOTYy Hs:

—OCO3HaHHUe LIEHHOCTU 0e30MacHoro 0opasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BXHOCTHU TpaBWJI 0E30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JIOPOTax, C AIEKTPUUYCCKHM H
TEIJIOBBIM 00OpPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

—chopmupoBaHHOCTH HaBBIKA pedIiekcuu, MPU3HAHKUE CBOETO MpaBa HA OIMMOKY U TaKOTO JKe
IpaBa y JApyroro 4eioBeKa.

TpynoBoeBocnuTanue:

—aKTHBHOE y4acTUe B PEIICHUHU MPAKTHUYECKHUX 3a/]1a4 (B paMKax CeMbH, IIKOJIbI, TOPOIa,Kpast)
TEXHOJIOTUYECKOW M COIMAIBHON HAIPABJICHHOCTH, TPEOYIOMUX B TOM YHCIIC U (PU3NYECKUX
3HAHUM;

—MWHTEPECK MPAKTUYECKOMY H3YyUEHHUIO0 Npodeccuii, CBI3aHHBIXCPUIUKOM.
DKOJIOTMYECKOE BOCIIUTAHUE:

—OpHUEHTalUsl Ha TpUMEHEHHEe (U3NYECKUX 3HAHWUU [UIS peHIeHus 3amad B 00jacTu
OKpY Karollel cpelibl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMA IS
OKpYKalOIIEH Cpeibl;

—O0CO3HaHHUETI00aIbHOT0XapaKTePa’KOIOTHUECKUXITPOOTIEM UITyTEHUX PELICHHUS.
Anantanusio0yyaronierocsiKu3MeHsF0IIUMCSY CIIOBUSMCOLIMAIbHOMUIIPUPOAHOK CPEIBI:
—IO0TPeOHOCTHBOB3aNMO/ICHCTBUUTIPUBBIIIOIHEHHUHCCIICI0BAHUMUITPOCKTOB(PHU3NICCKOM
HaIMpPaBJIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;
—TIOBBILLIEHUEYPOBHICBOECHKOMIIETEHTHOCTUYEPE3PAKTUUECKY O AEATEIBHOCTD;
—T0TpeOHOCTh B (POPMHpPOBAHMM HOBBIX 3HAHWUW, B TOM uucie (OPMYIHPOBATh HUACH,
HOH?[TI/ISI,FI/IHOTC3I)IO(1)I/ISI/I‘ICCKI/IXO6’I)€KT3X " ABJICHUSX,
—O0co03HaHuene(PUIIUTOBCOOCTBEHHBIX3HAHUHUKOMIIETEHTHOCTEHBOOIaCTH (DU3HKH,
—I1JIAaHUPOBAHUECBOETOPA3BUTUIBIPUOOPETEHUMHOBBIX PU3NYECKUX3HAHU;

—CTpeMIIeHHUEe aHATTU3UPOBATh UBBISIBISITH B3aMMOCBS3H MPUPOJBI, OOIIECTBA U YIKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OIICHKAa CBOMX JIEWCTBUM € YYETOM BIMSHHMS Ha OKPYXalOIIyl0 Cpeay, BO3MOXHBIX
rI100aNbHBIX TTOCTIEACTBUMA.

Memanpeomemmnuiepezyiomamot7

Knacc

YHueepcaJlebten03uaeamenbnbleOeﬁcmeuﬂ:

Bba3oBrienornueckue aeCTBUS:
—BBIABIIATEUXAPAKTEPU30BATHCYIIICCTBCHHBICTIPU3HAKNOOBEKTORB (SIBIICHUI );
—yCTaHABJIMBATh CYIIECTBEHHBIA TMPH3HAK KIACCH(PHUKAIUU, OCHOBAHHS JUISI OOOOIICHUS W
CpaBHEHUSI,

—BBISABIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpHUBAEMBIX (aKTaX, TAaHHBIX H
HAOJTIOICHUSX, OTHOCSATINXCS K (DH3UICCKUM SIBIICHUSIM;

—BBIABIIATE TPHYUHHO-CIICJICTBEHHBIC CBS3M MPU HM3yYCHUH (U3NYCCKUX SBIICHUH W
MPOLIECCOB;  JieNlaTh  BBIBOABI C  HCIOJNH30BAaHUEM JCIyKTUBHBIX W  WHAYKTHBHBIX
YMO3aKITIOYCHH, BEIIBUTATh THITOTE3BI O B3aUMOCBS3IX (PU3NUCCKUX BEITUIHH;
Ba3oBrlenccnenoBaTeaIbCKue JCHCTBUS:
—HCITOJTb30BAThBOIIPOCHIKAKHCCIICIOBATEIbCKUHITHCTPYMEHTIIO3HAHWS,

—IIPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUTAHY OIBIT, HECIOXHBIA (PU3NICCKHIA
AKCIIEPUMEHT, HEOOIBIIIOE HCCIeT0BaHNE (PUZUUECKOTO SIBIICHUS,

PaboTacungopmarmeii:



—TIPUMEHSATHPA3TUYHBIEMETOIbI, HHCTPYMEHTHIM3AMPOCHITPUIIONCKENOTOOpe WH(GOPMAIIUN WITH
JAHHBIX C YIETOM TPEIJIOKEHHOW y4eOHON (hU3UIECKOM 3a1a4H;

—aHaJIU3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATh HH(DOPMAIIUIO PA3ITUYHBIX BHIOB
1 GOpPM MpeCTABICHHUS;

Yuueepcaﬂbublekommyuukamuenbte()eﬁcmeuﬂ

Oobwenue:

—B X0/ O0CYXKICHHs Y4eOHOrO MaTepuana, pe3yJbTaToB JTaOOPaTOPHBIX padOT U MPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U BBICKa3bIBaTh HJICH, HAIlCJICHHBICHA
pelIeHHe 3a]auu U MoIep)KaHue OaroxenaTeaIbHOCTH OOLICHNUS;

—COIOCTAaBIISITh CBOU CYKJIEHUS C CY>KICHHUSIMH JPYTUX YYaCTHUKOB JMajora, 0OHapyKUBaTh
pa3iauyure U CXOACTBO MO3UIINIA;

—BBIPAKaThCBOIOTOUKY3PEHUSBY CTHBIXUITUCbMEHHBIXTEKCTAX;

—I1yOJIMYHO MPEACTABIATh PE3YJIbTaThl BHIIOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMUSI, IPOEKTA).

CoBMecTHas ACSTEIbHOCTB(COTPY IHUYECTBO):

—IIOHUMAaTh W HCIOJB30BATh NMPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAILHOW pPabOTHI NPH
peleHIH KOHKPETHON (DU3NIECKOI TPOOIIeMBI;

—IpPUHAMATh IEId COBMECTHOW JEATEIBLHOCTH, OPraHHU30BBIBATH JEUCTBUS 10 €€
JTOCTHXKEHHUIO: PACHPEACIIATh POJIH, 00CYkKIATh MPOIECCHl M PE3YJIbTaThl COBMECTHON PabOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIONIEH;

—BBIMOJIHATG CBOKO YacTh pabOThI, OCTUIas KadyeCTBEHHOTO pe3yjbTara I0 CBOEMY
HAIPAaBJICHUIO U KOOPJIMHUPYS CBOU JACHUCTBUS C APYTUMH WICHAMHA KOMAH/IbI;

—OIICHUBATh KAa4eCTBO CBOErO BKJaJa B OOIIMN MPOAYKT MO KPHUTEPHUSM, CAMOCTOSATEIHLHO
cOpMYTHMPOBAHHBIM yYACTHUKAMHU B3aMMOICHCTBUSL.

Yuueepcanvnviepecynamuenvieoeiicmeus

Camoopranuzanusi:

—BBIABJIAT NPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOIIUX Ul pelICHHs
(bu3NYeCcKUX 3HAHUH;
—OPUEHTUPOBATHCABPA3TUUHBIXIIOIX0IAXIPHUHIATUA pEIICHU N (MHIUBULYyalIbHOE, IPUHATHE
pelleHys B rpyme, IPUHATHE pelieHuil rpynmoil);

—CaMOCTOSITEJIbHO COCTABIIATh QJITOPUTM  pelleHus (U3UYECKOM 3ajaud MM IUlaHa
HCCIENOBaHUsI € Y4YETOM HMEIOIIMXCS PECYypcOoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh MpeaaraeMble BApHAHThI PEILICHUI;
—J1e1aTbBBIOOPHUOPATHOTBETCTBEHHOCTh3apELICHHE.

CamokoHTpoIIb (pedaexcus):

—)IaBaTbaHGKBaTHYI-OOHGHKYCI/ITyaHI/II/II/IHpGJIJ'IaFaTI)HJ'IaHeé HU3MCHCHU,
—OO0BSICHITHIIPUYMHBLIOCTHXKEHUA(HEAOCTHIKEHHUS ) pE3YIbTaTOBIEATEIbHOCTH,/1aBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY;

—OLIEHUBAaTbCOOTBETCTBUEPE3YIbTATALIETUIY CJIOBUSIM.

OMOLMOHATIBHBIN UHTEIIEKT:

—CTaBUTb ce0s HAa MECTO APYToro 4eJOBeKa B X0/1€ CIOpa WK AUCKYCCHM Ha HAyYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHS U JIOTUKY JPYTOro.

[TpunsaTHECEOANAPYTUX:

—TIpU3HABaTh CBOE MPABO HA OMUOKYIPU pelIeHnr GU3NYECKUX 3a/1a4 WM B YTBEPKIACHUAX
Ha Hay4YHbIE TEMbI U TAKOE K€ MPaBO JPYToOro.

8 knace

Yuueepcaﬂbelen03HaeameJ1bHbleOeﬁcmeuﬂ:

BbazoBrlenornueckue qericTBUA:
—BBISBIISATEUXAPAKTEPU30BATHCYIIIECTBEHHBICTPU3HAKNOOBEKTOB (SIBIICHUI );
—YCTaHaBJIMBAThHCYIIECTBEHHBIMMPU3HAKKIACCH(UKAIINH,0CHOBAHUS ITIT0000IIICHUS U



CpaBHEHUS,

—BBISABIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBAeMbIX (akTax, JAaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

—BBISABIISATh PUYUHHO-CIICJICTBEHHBIE CBSI3M MpPH H3YYEHUH (U3MUECKUX SBICHUA U
MPOIIECCOB;  JIeJaTh BBIBOJBI C  HUCHOJIb30BAaHUEM JICAYKTHUBHBIX M  HMHJIYKTUBHBIX
YMO3aKJIIOYEHHM, BEIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;

—CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHus y4deOHOW (U3MYEecKor 3amayu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHHS, BHIOOp HanOosIee MOAXOAALIETO ¢ YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

basoBblenccnenoBarenbCKueIeHCTBUS:
—MHCIOJIb30BATHBOMPOCHIKAKMCCIIE0BATEILCKUMHCTPYMEHTIIO3HAHUS,
—IIPOBOIUTHIIOCAMOCTOSATEIEHOCOCTABIICHHOMYIUIAHY OITBIT, HE-CIIOKHBI (P U3MUECK Ui
HKCHEPUMEHT, HEOOIBIIIOE NCCIIEA0BAaHNE (DU3MUECKOTO SBICHUS;
—OIIeHUBAaTHhHAIPUMEHUMOCTHHI0CTOBEPHOCTEUH(OPMALIHIO, IOy YCHHYIOBXO/I€ UCCIIEIOBAHHS
W SKCTIEPUMEHTA;
—CaMOCTOATEIbHOPOPMYITHPOBATEO000ICHUTUBBIBOIBIIIOPE3YIHTATAMIIPOBEEHHOTO
HaOJIIOACHNS, OTIBITA, NCCIICTOBAHMS,
—IIPOrHO3UPOBATHBO3MOXKHOETANTbHEHIIIeEepa3BUTHE(HU3NIECKUXITPOLIECCOB,aTAK)KE BBIIBUTAThH
MPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX M KOHTEKCTaX.

PaGoracundopmarnmeii:

—TIPUMEHSTh PA3MYHBIE METOJIbI, WHCTPYMEHTBI W 3alpoChl MPU TIOUCKE u O0TOOpe
nHGOPMAINY WK TaHHBIX C YIETOM MPEIOKEHHOW yueOHoM (pr3nyeckoi 3a1aqm;
—aHaAJIM3UPOBATh, CHUCTEMATU3MPOBATH M HMHTEPIPETUPOBATH WH- (OPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

—CaMOCTOSITEJIFHO  BBIOMPATh ONTHMAJbHYIO (OpMY MpencTaBieHUs WHPOpMAIUU H
WUTIOCTPUPOBATH pEIllaeMble 337aud He- CIOKHBIMU CXEMaMH, IuarpaMMaMu, HHOH rpadukoi
Y UX KOMOMHAIHSIMH.

YnueepcaﬂbHblekommyuukamuenbledeﬁcmeu}l

OO01eHue:

—B X0JIe 00CYXJIeHHUs y4eOHOro MaTepHuaia, pe3yJbTaToB JJA0OpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeéMOW TE€MbI M BBICKA3bIBATh HJICH, HalleJICHHbICHA
pelIeHre 3aa41 1 ToJIiepKaHue 01arokenareTbHOCTH OOIEeHUS;

—COMNOCTAaBIISATh CBOU CYKJICHUS C CY>KICHHUSIMH JPYTUX YYaCTHUKOB JMajora, 0OHapyKUBaTh
pa3nuyre U CXOJACTBO MO3HIINIA;

—BBbIPa’)KaTbCBOOTOYKY3PCHUABY CTHBIXUITMCbMCHHBIXTCKCTAX

—I1yOJINYHOIIPEICTABIATh PE3yIbTAThIBBIITOIHEHHOTO(U3NYECKOTO ONBITa(IKCIEPUMEHTA,
HCCTIEIOBAHMUS, TIPOEKTA).

CoBMecTHas1eITeTbHOCTh(COTPYAHUYECTBO):

—TIIOHUMaTh U HCMOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAMBUAYyAJIbHON pabOTHI TpU
pelIeHnN KOHKPETHON (hU3MUECKOM MPOOIeMBbl;

—IpUHUMATh [EJIM COBMECTHOW JEATeIBbHOCTH, OPraHW30BBIBaTh JICHCTBUSA 1O e
JOCTHKEHHIO: PaCIpeIeNsiTh PO, 00CYKIaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOUN pabOThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

—BBIMIOJIHATh CBOIO YacTh pPa0OTHI, JOCTUTas KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAMpPAaBIICHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI;

—OIIEHUBaTh KaueCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHUSM, CaMOCTOSTEIHHO
chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnviepecynamuenvieoeiicmeus

Camoopranuszanus:
—BBISBISATHIIPOOIEMBIBKI3HEHHBIXNYYEOHBIX CUTY AITHSIX, TPEO Y FOIIUX AT peIeHUsI (PU3HUECKUX
3HAHUII;
—OpI/IeHTI/IpOBaTI:CSIBpaSJII/I‘-IHI:IXHOIIXO,Z[aXHpI/IHHTI/IHpemeHHﬁ(HHI[HBHHyaHLHOe,HpI/IHSITI/Ie



peLICHHUSIBT pYIITIE, IPHHATHEPEIIEHUIT pyoi ); CaMOKOHTPOJIb

(pedexcus):

—/1aBaThaJIeKBAaTHYIOOLIEHKYCUTYallUMUTIPEJIaraThbIuIaHeE N3MEHEHUS;

—OOBSCHATh TPUYMHBI JOCTIDKEHHS (HEIOCTM)KEHHUS) PE3yJIbTAaTOB MIEATENbHOCTH, J1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY;

—BHOCHTh KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (U3UUIECKOTO
UCCIICOBAaHMS MM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHUTYAIHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
—OLIEHUBATHCOOTBETCTBUEPE3YIIbTATALICIIUITY CIIOBHSIM.

OMOLMOHATIBHBIN UHTEIIEKT:

—CTaBHUTb ceOs HAa MECTO APYTOro YeJIOBEKa B XO/1€ CIOpa WK AUCKYCCHH Ha HayYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyTOro.

[TpunsaTneceds napyrux:

—IpU3HABaTh CBOE MIPAaBO Ha OIIMOKYIPH PEeIIeHNH (PU3NIECKUX 33/1a4 WIIN B YTBEPKACHHIX
Ha HayYHBIE TEMBI ¥ TAKOE )K€ MPaBo JIPyToro.

9 knacce

Ynueepcaﬂbeleno3Ha6ameﬂbHbledez?cmeuﬂ:

bazoBrienornueckue aeMcTBUS:
—BBISBIATEUXAPAKTEPU30BATHCYIIIECTBEHHBICPU3HAKNOOBEKTOB (SIBIICHUI );
—YCTaHaBJIMUBATh CYIIECTBEHHBIM MpPHU3HAK Kiaccu(UKAIMKM, OCHOBAaHUS Al OOOOIICHHS U
CpaBHEHUS,

—BBISABJIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax, JaHHBIX W
HaOIIOJICHUSAX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

—BBISABIIATh PUYUHHO-CIICJICTBEHHBIC CBSI3M TMPH H3YYEHUH (U3MUECKUX SBICHUA U
MPOLECCOB; JIeJIaTh  BBIBOABI C  HCHOJIb30BAHUEM  JEAYKTHUBHBIX M  HHAYKTUBHBIX
YMO3aKJTIOUeHUM, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEIHUNH;

—CaMOCTOSITEIbHO BBIOMPATh CIOCO0 pelieHus y4eOHOM ¢u3nyeckoil 3agauu (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB pellIeHHs], BEIOOp HanboJiee MOAXOSAIIEro ¢ y4éTOM CaMOCTOSATENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

basoBblenccnenoBarenbckue AEUCTBUS:
—HCII0JIb30BAThBOIIPOCHIKAKUCCIIEIOBATENbCKUMHCTPYMEHTIIO3HAHMS,
—IIPOBOIUTHIIOCAMOCTOSATEIbHOCOCTABIICHHOMYILIAHY OIIBIT, HE-CIIOKHBIH (pr3HUeCK Uit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;
—OL€HUBAaThHAIPUMEHUMOCTHHI0CTOBEPHOCTHHH () OPMALINIO, 10Ty YEHHYIOBX0/1€ UCCIIEOBAHUS
WM OKCTIEPUMEHTA;
—CaMOCTOATENbHO(DOPMYIUPOBATHO000IEHUMBBIBOABIITIOPE3YIbTATAMIIPOBEIEHHOTO
Ha0JII0/IeHUs, OIBITA, UCCIIEOBAHNUS;
—IIPOrHO3UPOBATHBO3MOXKHOEJANIbHEHIIIeepa3BUTHE(HU3NUECKUXITPOLIECCOB,aTAK)KE BbIIBUTATh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PaboTtacundopmariueii:
—TIPUMEHATHPA3IUYHBIEMETO b, UHCTPYMEHTHIN3APOCHITPUIIONCKENOTOOpE NHPOPMAIIUH HIIN
JAHHBIX ¢ YUYETOM IMpeAIoKEHHON yueOHoM pusnueckoit 3a1auu;

—aHaAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HMHTEPIPETUPOBATH WH- (OPMALUIO PA3THMYHBIX
BUJIOB U (DOPM TNpeACTaBICHUS;

—CaMOCTOSITEIbHO BbIOMpaTh ONTUMaIbHYI0 (GOpMy MpeAcTaBieHuss HUHPOpMauu U
WLTIOCTPUPOBATH PelIaeMble 33]aul He- CIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHON rpadukoi
Y UX KOMOMHAITUSIMH.

YuueepcaﬂbHbtekommyuukamueubledeﬁcmeml

OO01eHue:
—B X07ie 00CYKIeHUAy4YeOHOr0 MaTepualia,pe3yJibTaToB J1a00PaTOPHBIX paboOT U MPOEKTOB
3aJ1aBaTbBOIPOCHITIOCYIIIECTBYOOCY K 1aeMOUTEMBIMBBICKA3bIBATbHICH, HAlICICHHBICHA



pelIeHre3aTaYHIIO I IePKaHne0Iar0KeNaTe IbHOCTH OOIICHNUS;

—COIIOCTABJISATh CBOU CYXKJICHUS C CYXKICHHUSIMH JPYTHX YYaCTHUKOB JHajiora, 0OHaApPYKUBATh
pa3nuydne U CXOJCTBO MO3HIIHIA;

—BBIPAKATHCBOIOTOUKY3PECHHUABY CTHBIXUITMCBMEHHBIX TEKCTAX;

—ITyOJIMYHO TPEICTABIATh PE3YJIbTAThI BHIIOJIHEHHOTO (PU3UYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIICIOBAHMS, IPOCKTA).

CoBMeCTHasIeATeIbHOCTE(COTPYAHHYCCTBO):

—TIIOHUMATh U WCIOJB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHAWBUAYAIBHOH pabOTHI MpH
pEIICHUN KOHKPETHON (DU3HYECKOM MPOOIeMBI;

—IpPUHAMATh LEJIA COBMECTHOW JIESITEIbHOCTH, OPraHU30BBIBAaTH JEUCTBUSA MO €€
JTOCTIKCHHIO: PACTIPEIEIATh PO, 00CYKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM pabOTHI;
0000111aTh MHEHUA HECKOJIBKUX JIIOIEI;

—BBITIOJHATh CBOIO YacTh palOThI, JOCTHUTas KAaueCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMHU YWiICHAMHU KOMaH/IbI;

—OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OOIIMN MPOIYKT IO KPUTEPUSIM, CAMOCTOSTEIBHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnuviepecynamuenvieoeiicmeus

Camoopranuzarusi:

—BBISBJIAT NPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYalHsX, TPEOYIOIIUX JUIS PEIICHHS
(bU3NIECKUX 3HAHUH;
—OPHUEHTHUPOBATHCIABPA3INUHBIXIIOXOAAXTPUHATUAPEIICHU N (MHANBU Iy AJIbHOE, IPUHATHE
pelleHus B Ipynie, NPUHITHE PEIICHUI TpyNIoi);

—CaMOCTOSITEJIGHO  COCTABIIATh AITOPUTM  peIIeHWs (U3UYECKON 3a7ayd WM TUIaHa
UCCIIEIOBAaHUsI C  Y4YETOM HUMEIOIUXCA PEecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh Mpe/jaraéMble BApUAHThI PELLICHUH;
—1eN1aThbBBIOOPHOPATEOTBETCTBEHHOCTh3apeIlIeHHUE.

CamokoHTpoITb (pedaekcus):

—/1aBaThaJIeKBaTHYIOOLIEHKYCUTYyallUMUIIpeJIaraThbIuIaHeE H3MEHEHNS;

—OOBSACHATh HPUYMHBI JOCTHXKEHHs (HEIOCTH)KEHHUS) PE3yJlbTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ BBINOJIHEHUS] (PUZNYECKOTO
UCCIIEIOBAaHMsI WJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHMBIIUXCS CUTYalui,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;
—OLIEHUBAaTbCOOTBETCTBUEPE3YIbTATALIETUIY CJIOBHSM.

OMOIMOHATIBHBIA UHTEIIEKT:

—CTaBUTh ce0sl HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIopa WIN JUCKYCCUM Ha HAYYHYIO TEMY,
[MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.

[TpunsaTHECEOANAPYTHX:

—IIpU3HABATh CBOE MPABO HA OMIMOKYNPH peIIeHUH (PU3NUECKUX 3a7a4 UM B YTBEPIKICHHUSIX
Ha Hay4YHbIE TEMbI U TAKOE XK€ MPaBO JIPYroro.

Ilpeomemmnviepesynomamaol

7 Kjaacce

[IpenMeTHBIE pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpa)xaTh CHOPMHUPOBAHHOCTLY
oOyJaromuxcst yMEeHHi:
—MWCHOJb30BATh MOHATHUS: (PU3NYECKHE U XMMUYECKHUE SBJICHUS; HAOJIOJICHUE, IKCIIEPUMEHT,
MOIA€CIb, TUIIOTE3a, CANHUIIBI CbI/ISI/I‘IeCKI/IX BCJIIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSHUA
BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE); MeXaHHYeCKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TIPSIMOJIMHEHHOE), TpPaeKTOpHs, paBHOICHCTBYIOMIAs CHJ, aehopMaIius
(ynpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIOINECS COCY/IbI;
—pa3nuyath sBIACHUSA (IUQQy3us; TEIIOBOE JBMKEHHWE YacTHIl BEIIECTBA; PAaBHOMEPHOE
JBU>)KEHUE; HEPABHOMEPHOE JBUKCHUE; UHEPLIUS; B3aUMOJICHCTBUE TEII, pABHOBECHE TBEPIBIX
TEJI C 3aKPETIEHHON OCBIO BPAICHUS; TIepeaada qaBIeHUs TBEPIBIMH TEIAMH, KUAKOCTIMH U



razamu;aTMoc(hepHoeIaBICHIE;IIaBAHNE TEeJ;IPEeBPAIllCHUSIMEXaHUYECKOMIHEPTUN )
MMOOMHUCAHUIO UX XapAKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
¢buznveckoe SIBICHHE;

—Ppacro3HaBaThIIPOSBICHHCH3YYCHHBIXDU3UUCCKUXSIBIICHUN B OKPYXKAIOIIEeM MHpE, B TOM
yuciie usndeckue SBJICHUS B MPHU- POAE: MPUMEPHl IBUKEHUS C Pa3TUUYHBIMHUCKOPOCTSIMH B
KUBOM M HEXKHMBOM IPUPOAE; INCHCTBHE CWIBI TPEHUS B IPUPOAEC U TEXHUKE; BIUSHUE
aTMoc(hepHOro JaBieHUs Ha XKMBOW OpraHU3M; IJIaBaHUE PbIO; pblUuard B Telle YeJIOBEKa;lpU
9TOM  MEPEBOJUTH  MPAKTUYECKYI0  3a7adyyB  y4eOHYI, BBIJCIATH  CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBICHUII;

—ONUCHIBATh W3YYCHHBIC CBOICTBA Tel W (U3MUYECKUE SIBJICHUS, WCIONB3YS (QU3UUecKue
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTbD,
cuia ympy- TOCTH, CHJla TsDKECTH, BEC Tejla, Cujia TpeHusd, AaBieHue (TBEPHAO- IO Tela,
KHUJKOCTH, Ta3a), BBITAJIKUBAIOIIAs CHUJa, MEXaHUYecKass pabdoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CWJIbI, KO3((UIMEHT TOJEe3HOr0 JCWCTBHS MEXaHM3MOB, KHHETHYECKas W
MOTEHLIMAJIbHAs DHEPrus); MpH OINUCAHUM MPABUIBHO TPAKTOBATh (PUIUUYECKHUI CMBICI
UCIOJIb3YEMBIX BEJMYMH, WX O0O3HAUYCHUs W CAUHHIBI (DU3MYECKUX BEIMYWH, HAXOJHUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIMYUHY C APYTMMHU BETUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEIIU- YUH;

—XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUCCKUE SIBIICHUS M IPOIECCHI, MCIIONB3Ys IMpaBUIIa
CIIOKEeHUSICUIT(BAOIBOHOMUIIPsIMOI ),3akoH] 'yka, 3akonllackans, 3akoHApxumena, MpPaBHIO
paBHOBecHsl pbryara (0JI0Ka), «30J0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSIMEXaHUUECKOU
SHEPruM; NpU HTOM JaBaThb CIOBECHYIO (OPMYIMpPOBKY 3aKOHAa M 3aMUCBIBATh €ro
MAaTeMaTUYECKOE BBIPAKEHHUC;

—OOBSICHATh (DU3MUECKUESBICHUS, IPOIIECCHIUCBOICTBATEN, B TOM YHCIE U B KOHTEKCTE
CUTyallM NPaKTHKO-OPUEHTUPOBAHHOIO XapAKTEpa: BBISBIATh MNPUYUHHO-CIEACTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHHWE W3 |—2 JOrMYeCKHX MIaroB ¢ OMOpoil Ha 1—2 W3y4YEeHHBIX
CBOWCTBA (PU3UUECKUX SBICHUH, PU3NUIESCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
—penatbpacuéTHbie3a1auynB | —2 1eiCTBUS, UCTIONb3Y I3aKOHBIM(OPMYJIBL,CBA3BIBAIOIINE
(u3uYecKre BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJayM 3alMChIBATh KPAaTKOE YCIIOBHUE,
MOJICTaBMATh (hU3HUECKHE BEIWYMHBI B (OPMYyIbl M TPOBOAHWTH pac- 4YETHI, HAXOAUTH
CIIpaBOYHBIE JIaHHBIC, HEOOXOJMMBIC IS PEIICHUs 3a7ad, OIEHWBATh PEATMCTHYHOCTH
MOJIy4eHHOM (PU3NUeCKON BETHUNHBI,

—pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOITU (PU3UIECKUX METOJOB; B
OMMCAaHWUU WCCIIEJIOBAHUS BBIICTSATH MPOBEpsieMOe MPEANoNoKeHne (TUMoTe3y), pa3nudarbh U
MHTEPIPETUPOBATHIIONYUYECHHBIN PE3yIbTaT, HAXOAUTHOIIMOKH BXO/I€OMBITA,1eJIaTh BHIBOBI 11O
€ro pe3yJibraraMm;

—TPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (U3HUUECKUX CBONCTB TEII:
(dbopMynupoBaTh MpPOBEpSIEMbIE Mpe/- MOJOKEHHUS, COOMPaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ OIBITA U ()OPMYITHUPOBATH BHIBOIBI;

—BBIMIOJIHATh TPSIMBbIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U
TeMIIepaTypbl CHCITOIH30BAHUEM AHAJIOTOBBIXM ITU(POBBIXIIPHOOPOB;3aMMCHIBATh TTOKA3AHUS
prOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

—TPOBOJUTH HCCJEIOBAHUE 3aBHCHMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JIPYyroil C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN(3aBUCUMOCTU MYTH PAaBHOMEPHO JBIKYIIETOCS TENAOT
BPEMEHH JBW)XCHHS TeJa; CUJIbI TPEHHS CKOJBXKEHHUS OT Beca Teila, KadyecTBa 00paboTKH
IOBEPXHOCTEW TEJI U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAAU CONPUKOCHOBEHUS TEIl; CHJIbI
YIPYTOCTH OT YUIMHEHHS TIPYKUHBI; BRITAIKUBAIONICH CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH
Tena W OT TUIOTHOCTH XKUAKOCTU, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU TeJa, OT TIIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO; YCIOBHM TUTAaBaHUS TEN, YCIOBUI PaBHOBECHS phluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HMCCIENIOBAaHUS, COOMPATh YCTAHOBKY W BBHIMOJHSITH
W3MEPEHUS, CIEays TPEeMIOKEeH- HOMY IUTaHy, (UKCHPOBATh PE3yJbTAThl MOJYYCHHOU
3aBUCHMO-CTH (PU3WYECKMX BEIMYHMH B BHJIE NPEIIOKEHHBIX TaONHII U TpaduKoOB, NeNaTh
BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;
—TPOBOUTHKOCBEHHbIEN3MEPEHUA(DHU3NUECKUXBETNMUNH(TUIOTHOCTHBEIIECTBAKUIKOCTH I



TBEPAOTO TeNla; CUiIa TPEHHS CKOJBKCHHUsS; JaBICHHE BO3/yXa; BBITAJIKHBAIOUIAs CHIIA,
JEUCTBYIOIIAs HA TOTPYXEHHOE B JKUAKOCTh TENO; KOd(P(HIMEHT TMONEe3HO- TO JCHCTBHS
MPOCTBIX MEXaHU3MOB), CIEAYsl MPEIJIOKCHHOW WHCTPYKIMU: MPU BBHIMOJHCHUH H3MEPEHHM
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOM BEIIU- YHHBI;
—C0o0JTI01aThIIPAaBUIIATEXHUKNOE30ITaCHOCTHIIPHPAO0TECIa00paTOPHEIMOOOPY IOBAHUEM;
—YyKa3bIBaTh MPHHIUIIBI JACHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECs] COCYIbI, 0apoMeTp, pbluar, MOJABMXHBINA U HETOABIKHBIN OJIOK,
HAKJIOHHAS [IOCKOCTB;

—XapaKTepU30BaTh MPUHIIUIIBI JACHCTBUSH3YYCHHBIXITIPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OMOpOl Ha HX ONUCaHusA (B TOM 4YHCIE: TOAIIMITHUKH, YCTPOMCTBO BOIOMPOBOJIA,
THJIPABIIUYECKUN Tpecc, MAaHOMETP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp), HCIIOJNb3Ys
3HaHUS O CBOWMCTBaX (PM3MUECKUX SBICHUA W HeEoOXonumble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

—IPUBOUTHIIPUMEPHI/HAXOAUTEUH(DOPMALIMIOO  MPUMEPAXIPAKTUYESCKOTO  MCIOJIb30BAHHS
(U3HUECKUX3HAHUNB MMOBCEAHEBHOMKUZHUIIO0CCTICUCHUST 0€30IIaCHOCTH MPHUOOPAIIEHUN C
npudopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3JIOPOBbSI M COOJIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

—OCYIIECTBJIATh OTOOpP HMCTOYHUKOB HMH(OpManuu B ceTd VIHTEpHET B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMA W MyTEM CpaBHEHUS
Pa3INYHBIXUCTOYHU-KOB BBLACIATh MH()OPMALUIO, KOTOpAasi SBISCTCAIPOTUBOPEUUBON HITH
MOJKET OBITh HEIOCTOBEPHOM;

—MWCIOJb30BATh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHHi HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
(GU3NYIECKOTO CONEpIKaHMsI, CIIPAaBOYHBIE MaTepHallbl, pecypchl ceTh VIHTepHeT; BialeTh
npuéMamMu KOHCIICKTHPOBAHHUSI TEKCTa, NpeoOpa3oBaHus MH(GOpPMAIMK M3 OIHON 3HAKOBOMA
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBCHHBIC KPAaTKHUE IMUCHbMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMAMK (PU3HUECKOTO COEPKaHUs, B TOM YHCIe MyOJIMYHO JeTaTh KpaTKue
COOOIICHUsI O pe3yJbTaTax MPOCKTOB MM YYEOHBIX HCCICIOBAHUN; MPH 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3yUCHHBIN MOHATUIHBIN anmapar Kypca GU3MKH, COMPOBOXKIATh BBICTYIIJICHUE
MIpE3CHTALMEN;

—IpH BBINIOJIHEHUH y4eOHBIX TPOSKTOB M UCCIIEOBAHUI paclpeaessTh 005S3aHHOCTH BIPYIIIIe
B COOTBETCTBHM C ITOCTABJICHHBIMH 33/1a4aMHM, CJICIUTHh 3a BBIMOJIHEHWEM IUIaHa JCHCTBUM,
aJleKBaTHO  OIICHUBAaTbCOOCTBEHHBIH  BKJAAB  JICSATEIBHOCTBIPYNIBI;BEI-  CTPaMBaTh
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsE MHECHUE OKPYIKAFOIIUX.

8 kiace

[TpemeTHBIE pe3ynbTaThl Ha 0230BOM YpOBHE JOJDKHBI OTPaXaTh C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:
—MHCIIONIb30BaTh MOHSATHSA: Macca W pa3Mepbl MOJEKYJN, TEIJIOBOE [BIDKEHHE aTOMOB H
MOJICKYJI, arperaTHble COCTOSIHUS BEHIECTBA, KPHCTAIUIMYECKUE ©  amMopdHbIe Tena,
HACBHIIICHHBIA ¥ HEHACBIIICHHBIH Map, BIaXHOCTh BO3[yXa; TEMIIEpaTypa, BHYTPEHHSSIIHEPTHS,
TEIJIOBOW  JIBUraTeib; DIIEMEHTAPHBIA  AJIEKTPUYECKUI  3apsill, 9SJCKTPUYECKOE IOJIe,
MIPOBOJHUKY M JAUAIICKTPUKH, TOCTOSHHBIN dJIEKTPHUECKUN TOK, MAarHUTHOE TIOJIE;
—pa3nMyaThsBICHU(TEITIOBOCPACIINPEHHE/CXKATHE, TEIIIONepe Iada, TEIIOBOSpaBHOBECHE,
CMavMBaHKe, KaNWUISPHBIC SBICHUS, HCIIAPCHUE, KOHICHCAIHS, TUIABICHHEe, KPUCTAILTH3AIINs
(oTBepeBaHME), KUIICHWE, TeIUlonepenaya (TEIIONPOBOAHOCTb, KOHBEKIIWS, H3Iy4YCHUE);
ANIEKTPH3AIMS TeJl, B3aMMOJCWCTBUE 3apsIoB, JCHCTBHS IJIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMO/ICHCTBUE MarHUTOB, JICHCTBUE MAarHUTHOTOIOJS Ha MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAS MHAYKI[HS) 10 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX TAaHHOE (PU3MUYECKOE SBJICHUE,
—Pacrno3HaBaThIPOSIBICHUEN3YYCHHBIX (PU3NYECKUXSABICHUI B OKpYXKAlOLIeM MHpE, B TOM
qucie GU3NYECKHe SIBICHHS B TIPH- POJIC: MOBEPXHOCTHOE HATSHKCHUE U KATMJUISIPHBIC SIBICHUS
B MpHPOAC, KpUCTALIBI B mpupoae, usnydeHue CoiHma, 3amep3aHHe BOJOEMOB,
MOPCKHEOPH3BI,00pa30BaHIEPOCHL, TYMaHa, MHEs,CHETa; JICKTPHYCCKUCSBIICHHSB



aTMocepe, SIEKTPUUSCTBO JKUBBIX OPraHU3MOB; MAarHUTHOE T0Jie 3eMJIH, JIpeid MOII0- COB,
pOJIb MarHUTHOTO TIOJIA JJIsi JKW3HU Ha 3emiie, TMOJSAPHOE CHUSHHWE, TPU TOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1a4yB y4eOHYI0, BBIICTATh CYIIECTBEHHBIC CBONCTBA/MPU3HAKU (DUBUUECKUX
SIBJICHU;

—OMHCHIBATh M3YYCHHBIE CBOMCTBA Tel M (DPU3MUYECKHE SBICHUS, UC- TMONb3Yys (PU3HUECKHUE
BEIMYMHBI  (TeMIlepaTrypa, BHYTPEHHSS OSHEPrus, KOJMYECTBO TEIJIOThl, YyAEIbHas
TEIUIOEMKOCTBBEIIECTBA, yIeJbHAs TEIUIOTAa IUIABICHUS,YAEIbHAs TEIUIoTanapooOpa3oBaHusl,
YA€IbHAATEINIOTACT OPAHUATOIINBA, KO3(PPULINEHTII0NE3HOT O JEUCTBUATEIIOBOMMAIINHBI,
OTHOCHUTENIbHASL BIAXKHOCTb BO3/yXa, JJIEKTPUUECKUH 3apsl, CHJIAa TOKa, 3JIEKTPUYECKOE
HanpsDKEHHUE, CONPOTUBIIEHUE IIPOBOJHUKA, Y/AEIbHOE CONPOTUBIIEHUE BeLlecTBa, padoTa U
MOIITHOCTH JEKTPHUECKOTO TOKA); MPH OMUCAHUU MPABWILHO TPAKTOBATH (PH3UUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYHUH, 0003HAYEHUS U €AMHULBI (PU3NYECKUX BEJINYMH, HAXOIUTh(OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUYECKYIO BETMUMHY C APYTUMH BEJIUYMHAMH, CTPOUTH rpaduku
W3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

—XapaKTepu30BaTh CBOWCTBA Tel, (GU3NYECKUE SIBICHUS U IPOLECCHI, UCIIOIb3Ys] OCHOBHBIE
MOJIOKEHHUS ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUM  CTPOEHUS  BEUIECTBA,  MPUHLIUI
CYIEpIIO3ULIMHU T10- JieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3a- KoH Oma
JUId ydacTKa 1enu, 3akoH Jxoyns—IJIeHna, 3aKoH COXpaHEeHMs] HEPIuH; MpU ATOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHUE;
—OOBSCHITD (PU3MUYECKUE MPOLECCH M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYaIHid
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BbsiICHEeHUE U3 1—2 JOrMYecKHX MIaroB COMoOpoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PH3MUECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
—pemaTbpacuéTHbIC3a1aYNB2—3 ICHCTBHSL,  MCHOJB3YI3aKOHBIM(DOPMYIIBI,  CBS3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4M 3aIllUCBhIBATh KPaTKOE YCJIOBHE,
BBISIBJIATh HEJIOCTATOK JAaHHBIX I pELIeHUs 3ajjaud, BbIOMpAaTh 3aKOHBI U (OPMYJIbI,
HEOOXOAUMBIE JUIst €€ PelICHHUs, IPOBOJIUTh pac- YETHI M CPAaBHUBATH MOJYYCHHOE 3HAYCHUE
($u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (U3MUYECKUX METOJIOB;
UCIOJIb3Ysl ONUCAHHE HCCIEAOBAHUS, BBIICIATH MPOBEPAEMOE MPEIINOJIOKEHNE, OLIEHUBAThH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOJIBL;

—TIPOBOJUTH ONBITHI MO HAOIIOACHUIO (PU3NYECKUX SBICHUM WM (U3NUYECKHX CBOWMCTB Tel
(KanuJUIApHBIE SBIEHHS, 3aBUCHUMOCTb JaBJIEHUs BO3JyXa OT €ro o0b&ma, TeMIleparyphl;
CKOPOCTH mporecca OCTBhIBaHUS/HarpeBaHus npu W3ITy4YEeHUU oT 1BeTa
U3TyYaroleil/moraomaromeil MoBepXHOCTH; CKOPOCTb HCIAPEHHUsS BOJbl OT TEMIIEpaTyphbl
XKHUJKOCTU U TUIOIIAIU €€ MOBEPXHOCTH; JIEKTPU3aLUs T U B3aUMOJICHCTBUE AIEKTPUUECKUX
3apsA70B; B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yalu3allds MAarHUTHBIX IIOJEH
MIOCTOSIHHBIX MAarHuTOB; JEHCTBHS MarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM, CBOHCTBa
9JIEKTPOMAarHuTa, CBOMCTBA DJIEKTPOABHUraTessl IOCTOSHHOTO TOKa):  (opMynupoBaTh
IIpOBEpsieMble TPEANOIOKEHUS,, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pYyA0BaHUS;
OIKCBIBATH XOJI OIBITA M (POPMYITUPOBATH BBHIBOJIBI;

—BBIMIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHON BIQXKHOCTH BO3YyXa, CHJIBI
TOKa, HANpPsDKEHHs C MCIOJIb30BAaHHMEM AaHAJOTOBBIX MNPUOOPOB U JAaTYUKOB (UINUECKUX
BEJIMYMH;CPaBHUBATHPE3YJIbTAaThl U3MEPEHHM Cyu€TOM3aaHHON a0COMIOTHONIOTPEIIHOCTH;
—TPOBOJUTh HCCJICIOBAHUE 3aBHCHMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JIPYyroil C
HCIIOJIb30BAHUEM NPSMBIX HM3MEPEHUHN (3aBUCUMOCTb COINPOTHUBIIEHUS NIPOBOJHHMKA OT €ro
JUIMHBI, TUIOIIAU MOTIEPEYHOT0 CEYEHHSI M yIeTIbHOIO COPOTUBIICHHSI BEIIECTBA MPOBOIHUKA;
CWJIbl TOKA, HAYLIETO Yepe3 MPOBOAHMK, OT HANpsIKEHUS Ha IMPOBOJHUKE; HMCCIEIOBAHUE
MOCJIEZIOBATEILHOTO M MapajUIeIbHOTO  COEIMHEHUN  MPOBOJHHUKOB):  IUJIAHUPOBAThH
UcclieIoBaHNe, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIIEAYS PEI0KEHHOMYTIIaHy,
(buKcUpoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BHJE TaOiMIl U rpaduKoB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (PU3MUYECKUX BEIWYMH (yAEIbHAs TEIIOEMKOCTb
BEIIECTBA,CONPOTUBICHUENPOBOIHUKA, PA0OTAMMOIIIHOCTBAIEKTPUYECKOIOTOKA):



IUTAHUPOBATh M3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MpeIIoKEeHHON
HHCTPYKIIMU, U BBIYUCIIATh 3HAYCHUC BCIIMYNUHBI;
—COO0JTI0IaTHITPABUIIATEXHUKUOE30ITaCHOCTUTIPUPAOOTECIIA00pATOPHBIMOOOPYI0BAHUEM;
—XapaKTepu30BaTh MPUHIMIIEI JCHCTBUAM3YUYCHHBIXIPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
ONOpOH Ha WX OmucaHus (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, IapoBas
TypOuHa, aMIepMeTp, BOJIBTMETD, CUETUMK SIEKTPHUUECKON SHEPTUH, dIEKTPOOCBETHTEIbHbIC
pUOOpPBI, HATPEBATEIBHBIC AIIEKTPONPUOOPHI (PUMEPHI), AIEKTPHUUECKUE MPEIOXPAHUTEIIH,
QJICKTPOMArdHuT, 3JICKTPOABUIATCIIb ITOCTOAHHOI'O TOKa), HCIIOJIB3Yd 3HAHUA O CBOMCTBax
(bU3NYECKUX SIBICHUH U HEOOXOMMbIe (PH3HUECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHBIC IPUOOPHI MO0 CXEMaM H
CXEMAaTHYHBIM pPUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, THUIPOMETD,
JIBUTaTEJIbBHYTPEHHETO CrOPAaHUs, 3JIEKTPOCKOI,PEOCTaT);COCTABIATECXEMBI AIEKTPUUECKUX
HEeNel ¢ MoceI0BaTeIbHBIM U NapaJUICIbHBIM COSAMHEHUEM JJIEMEHTOB, pa3jinyasi yCIOBHBIC
0003HAYCHHS PTIEMEHTOB JIEKTPUIECKHX IIETICH;

—IPUBOANTH IPUMEPBI/HAXOIUTh WHPOPMAIIHIO O MPUMEPaxX MPAKTUIECKOTO HCIIOJIb30BAHHMS
(U3HUYECKUX3HAHUNB MMOBCEAHEBHOMKUZHUIIO0CCTICUCHUST 0€30ITaCHOCTH MPHUOOPAIIEHUN C
npubopamMu  HUTEXHUYCCKUMHUYCTPOHCTBAMU,COXPAHCHUS3IOPOBbsl M COONIOJICHUS  HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;
—OCYIICCTRIATHIIOUCKHH(DOpMAIIMH(PU3HUECKOTOCOIep)KaHusT B ceTH VIHTepHET, Ha OCHOBE
HNMCHOIIUXCA 3HAaHUH U HYTéM CpaBHCHHA JOOIOJIHUTCIBHBIX HWCTOYHUKOB BLIICIATDH
WHGPOPMAIIHIO, KOTOPAst SBJISICTCS IPOTUBOPEUYHUBOI M MOKET OBITh HEIOCTOBEPHOU;
—HCIOJIb30BaTh TPHU BBIMIOJIHCHUN YYE€OHBIX 3aJaHUM HAay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOTO COJIEp)KaHMs, CIIPABOYHBIC MaTepHallbl, pecypcbl ceTu HHTepHeT; BiajeTh
npuéMamMi KOHCHEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HH(DOpMAUM W3 OMHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—co3/1aBaTh COOCTBEHHBIC THCHbMCHHBIE W KpPAaTKHE YCTHBIC COOOMICHHS, 000O0IIast
I/IH(l)OpMaIII/IIO N3 HECKOJIbKUX UCTOYHHUKOB (i)PI?J/I‘-ICCKOFO COJCpIKaHusd, B TOM YHCJIC HY6J'II/I‘~IHO
MPEJCTAaBIATh PE3YJIbTaThl TMPOCKTHOW HIIMHMCCIICOBATEIILCKOMICATEIIBHOCTH; TPH  3TOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHbIN MOHATUHHBIA anmapar Kypca (pU3MKH, CONPOBOXKAATH
BBICTYIUJICHHE MIPE3EHTAIINEH;

—TIpy  BBINOJHEHUU Y4YEOHBIX MPOEKTOB U MCCIEAOBAHUNH (PU3NYECKUX TPOIECCOB
pacmpenenartb O0O0s3aHHOCTH B TpPYIINE B COOTBETCTBHH C TIOCTaBICHHBIMHU 3aJayaMu,
CJ'IG)II/ITBSaBBIHOHHeHI/ICMHHaHaHCﬁCTBHﬁHKOppCKTI/IpOBaTBGFO,aI[CKBaTHOOIIeHI/IBaTBCO6CTBCHH
Bl BKIAA B JEATENbHOCTh TPYMIbI; BBICTPAWBAaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHE,
MPOSBIISA TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

9 knace

[IpenMeTHBIC pe3ynbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTBY
oOyJaroluxcst yMeHHi:
—HCIOJIb30BaTh  IMOHATHSA: CHCTEMa OTCu€Ta, MarepuajgbHas TOYKa, TPAEKTOpHUS,
OTHOCUTEILHOCTh MEXaHUUYECKOTO JABWXKEHUs, Aeopmanus (yrnpyras, rmaacTHdeckas), TpeHue,
[IEHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh M MEPETpy3KH; LEHTP TAKECTU; aOCONIOTHO
TBEPJIOE TENO, IEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE;, MEXaHWYECKHE KOJICOAHHS U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK; OJJIEKTPOMArHUTHBIE BOJIHBI, IIKala JIIEKTPO-
MarHuTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIBHO30PKOCTb, CIEKTPHl HCITYCKaHUS U
norJomeHus; anbda-, 6eTa- U raMMa-u3Iy4deHus, U30TOIbI, IAEPHAs YHEPTETHKA,;
—pa3nuyuath sBICHUS (PAaBHOMEPHOE H HEPABHOMEPHOE NPSIMOJMHEWHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWMHOE JBW)KCHHE, CBOOOJHOE TMajgeHHWe TeJl, pPaBHOMEpPHOE
JIBUKEHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, PEAKTUBHOE IBMKEHHE, KOJIeOaTenbHOe
JBIDKEHUE (3aTyXarollue W BBIHYXJICHHBIC KOJeOaHMs), PE30HAHC, BOJIHOBOE JIBHKECHHE,
OTpa)kK€HUE 3BYKa, MPSAMOJIMHEITHOE pachpoCTpaHEHUE, OTPAKEHHE W TNPEIOMJICHHE CBETa,
MOJTHO€ BHYTPEHHEE OTpPaKCHHE CBETa, pa3lIoKEHHE OEeNoro CBeTa B CHEKTP M CIIOXKEHHUE
CHEKTPaJbHBIX I[BETOB, AUCIEPCHS CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOTO CIIeKTpa H3JyYeHHUs) MO OMUCAHWUI0O WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHPYIOIINX JAHHOE (PUINIECKOE SBIICHUE;



—pacro3HaBaThIIPOSBICHUEN3YUCHHBIXPU3MUECKUXSABICHUNA B OKpYXaromeM Mupe (B TOM
qucie (U3NYecKUe SIBIECHUS B IIPU- POJIE: MPUIIMBBI U OTIIMBBI, ABMKeHHE Tu1aHeT CoJIHeYHOM
CHCTEMBI, PEAaKTUBHOE [BMKCHUE >KMBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 3XO, LIBETa TeJl, ONTUYECKHE SIBJICHUS B
npupoje, OuOoJIOTHYeCKOe MACWCTBUE BUIMMOIO, YIbTPa(UOIECTOBOTO U PEHTTCHOBCKOTO
U3IYyYEHUH; €CTECTBEHHBbIH paJMOaKTUBHBIM (OH, KOCMHYECKHE Jy4H, paJUOAKTUBHOE
U3JIy4€HUE MPUPOJHBIX MMHEPAJIOB; JIEHCTBUE PAJMOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YeJI0BEKa), IpPU H3TOM IEPEeBOJUTh NPAKTUYECKYH 3aJadyy B Yy4eOHYIO, BbBLAEIATH
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHN (PU3HUECKUX SBICHUMH;

—OMHCHIBATh HM3yYCHHBIE CBOWCTBA TN M (U3WYECKHUE SIBICHUS, UCIONB3YsA (U3UUECKUE
BEIMYMHBI (CpelHsAss W MIHOBEHHas CKOPOCTb Tela IpH HEPaBHOMEPHOM JIBUXKEHUH,
YCKOpEHUE, IMepeMEIleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYroCTH, CHUIIA
TAKECTH, YCKOpEHHE CBOOOJHOrO MaJEHUs, BEC Tejla, UM- IIyJbC Tejla, MMITYJbC CHIIBI,
MeXaHu4eckass paboTa W MOIIHOCTh, IOTEHIMAIbHAs JHEPIrus Teja, MOIHATOTO HAaj
MIOBEPXHOCTBIO 3€MJIM, MOTEHLUAIbHAS HEPIUs CXKATOM NPY>KUHBI, KHHETUYECKAs dHEprus,
MOJTHAsI MEXaHWYECKast YHePIHs, IEPUOJI M YaCTOTa KOJIeOaHHid, JITMHA BOJIHBI, TPOMKOCTB3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [IOKa3aTelb IPEIOMIIEHUS CPEbl); IPU OMMCAHUM IPABUIBHO
TPAaKTOBaTh (DU3WYECKUN CMBICT HCHOJB3yEMBbIX BEJIH- YWH, OOO3HAYCHUS W EIUHUIIBI
(U3MYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C
JIPYTUMH BEITMYNHAMH, CTPOUTH TPa(UKH N3ydEeHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYNH;
—XapaKTepu30BaTh CBOHCTBAa Tel, (U3WYECKHE SIBICHUS M MPOIECCHl, HCHOJIB3YsS 3aKOH
COXpPAHEHUs SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLMUII CYNEPIO3ULMH CUJI, TPUHIUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HUMIIYJIbCA, 3aKOHBI
OTPAKEHMsI U NPEJIOMJICHHs CBETa, 3aKOHbI COXPAHEHHUs 3apsJ0BOTO U MAacCOBOT'O YHUCEIl MpH
SJICPHBIX PEAKIUAX; IPU STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTEeMaTHYeCKOE BhIPAXKEHUE;

—OOBSCHITH (PU3MUYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CHUTYaIUii
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbIABIATH IPUUNHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPON Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—peniath pacy€THbIE 3a/1a4u (OMMPAIOLIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMIl), HCIIONb3Ys
3aKOHBI M (POPMyJIbI, CBS3bIBarOIIME (U3UUYECKHUE BEIMYMHBI: HA OCHOBE aHajlIM3a YCIOBHS
3a/lauM 3allMChIBaTh KPaTKOE YCJIOBHE, BBISABIATH HEIOCTAIOIINE WM U30bI- TOUHBIEC JTAaHHBIE,
BbIOMPATH3aKOHBIM(OPMYJIBI, HEOOXOIUMBIE  JUIAPELICHUS,TPOBOIUTHPACUETHIMOLIEHUBATD
PEATMCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BETMUHHBI;

—pacrno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUYECKHX METOJOB;
HCIOJIb3Ysl ONMCAHME MCCIENOBAaHUsA, BBIACIATH IPOBEPAEMOE INPEANOIOKEHUE, OLIEHUBATH
MPaBWJIBHOCTh MOPSJIKA IPOBEJCHUS HCCIIEIOBaHUS, JeJaTh BBIBOJbL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJCHUI U OTIBITOB;

—TIPOBOJUTH ONBITHI 1O HAOIIOACHUIO (PU3NYECKUX SBICHUN WM (U3NUYECKUX CBOWMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXPAaHEHHUs HEPIUHU; 3aBUCUMOCTH IEpUOA
KoseOaHui MPY>KUHHOTO MasiTHUKa0TMAaCChITPy3aKECTKOCTUIIPY KUHBI "
HE3aBUCHUMOCTbhOTaMILIUTY ABIMAIIBIXKOJIEOaH U ; IPAMOIMHEHHOEPACTIPOCTPAaHEHHE
CBETa,pa3IoKeHNEOeIOrocBeTa BCIEKTP;U3yUeHNECBOMCTBU300pAKEHUSAB IIIOCKOM3EpKalle U
CBOWCTB H300pakeHUs] NpeaMeTra B coOuparomeld JuH3e; HaOJII0JeHUE CIUIOIIHBIX |
JUHENYaThIX CHEKTPOB M3JIyUYEHHUS): CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHUS; OMUCHIBATh XOJ] OIBITA U €r0 pe3yIbTaThl, ((OPMYIHUPOBATH BHIBOIMI;
—IIPOBOJIUTH MIPU HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHH, ONpeeNss cpejHee 3HaueHue
u3MepsieMoil BenuuuHbl ((POKycHOE paccTosiHHe coOMparoleil JMH3bI); 000CHOBBIBATh BBIOOD
croco0a U3MepeHUsI/ M3MEPUTEITHLHOTO TPHOOPa;

—TIPOBOJIUTH HCCJIEIOBaHNE3aBUCUMOCTEH (DU3NUECKUXBETUUNH c
MCIOJIb30BaHUEMITPSIMBIXM3MEPEHU I (3aBUCUMOCTBITY THOTBPEMEHUTTPUPABHOY CKOPEHHOMIBUK
eHunbe3



HayaJlbHOM CKOpPOCTH; Nepuoja KOJIeOaHWH MaTeMaTHYeCKOro MAasTHUKA OT JJIMHBI HHUTH;
3aBHCUMOCTH yTJa OTPAXKEHUACBETAOT yIjla MaJEHUs U yrija MpeJOMIICHUSOTYIJIa MaJeHus):
TUTAHUPOBATHHUCCIIEJOBAHUE,CAMOCTOSTEIbHOCOOMPAThYCTAHOBKY,(PUKCUPOBATHPE3YIbTATHI
MIOJIyYEHHOH 3aBUCUMOCTH (U3NYECKUX BEIMUYMH B BUJE TaONMIl U TpapUKOB, 1€JIaTh BBIBOJbI
0 pe3yJIbTaTaM UCCIIeIOBAaHUS;

—IIPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3MUYECKUX BEIUYHH (CPEIHSISI CKOPOCTh M YCKOpEHHE
Tela IpU PaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOIO NajeHus, MXKECTKOCTb
NPYXUHBI, KO3((UIHEHTTPEHUSICKOIBKEHUS, MEXaHnYecKasipaboTa M MOIIHOCTh,YaCTOTa |
nepuosl KoJIeOaHWH MaTeMaTHYecKoro M IPYKUHHOIO MAasTHUKOB, ONTHYECKas Cuila
coOuparomeld  JIMH3BI, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATH HM3MEPEHHS; CcOoOUpaTh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY M  BBIIOJHATH H3MEPEHUs, Cleays IMpeAsoKEHHOM
WHCTPYKIIMY; BBIYUCIATH 3HAYCHHE BEJIWYHMHBI U aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThI C
y4€TOM 3aJ]aH- HOM MOTIPEIIHOCTH U3MEPEHUIA;
—C00TI01aThIIPAaBUIIATEXHUKNOE30MTaCHOCTHIIPHPAO0TECIa00paTOPHEIMOOOPY IOBAHUEM;
—pa3nu4yaTth OCHOBHBIC MPU3HAKU M3YUYCHHBIX (U3NYECKUX MOJE- JIeH: MaTepuanbHas TOYKa,
a0COMIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHHK CBETa, Jyd, TOHKas JIMH3a, IUIAaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 s1/1pa;

—XapaKTepU30BaTh MPUHIMIIEI JCHCTBUSIM3YYCHHBIXIPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha MX omucaHus (B TOM YHUCIIE: CIIUJOMETP, JATYUKHU HOJOXKEHHUS, PACCTOSIHUS U
YCKOpPEHHS, paKeTa, 5XOJIOT, OYKH, NEepUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03MMETp, KaMepa BuibcoHa), UCHONb3ys 3HaHHUSA O CBOMCTBAX (hU3MUYECKHX
SIBJIGHUN U HE0OXO0AU-Mble (PU3NUECKHE 3aKOHOMEPHOCTH;

—MWCIOJB30BATh CXEMBl M CXEMAaTH4YHbIE PHCYHKH H3YYCHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX TIPOIECCOB TPU peImIeHHH Yy4eOHO -
[IPAKTUYECKUX3a1a4;0lTHYECKUECXEMBbl [Tl MOCTPOCHHUSIM300paKEHUH BIIJIOCKOM3EpKaJIeH
coOuparoliei JIMH3E;

—IPUBOAMUTH MPUMEPBI/HAXOIUTh HHOOPMAIHIO O TPUMEPAX MPAKTHUYECKOTO HUCIOIB30BAHMUS
(U3NYECKUX3HAHUIB TTOBCEIHEBHOMKU3HUIISI00ECTICUeHUST O€30IMacHOCTH TP OOpAIIEHUH C
npubopaMM  UTEXHUYECKHMMUYCTPOHCTBAMHU,COXPAHEHUSA3IOPOBbsl M COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOIIeH cpesie;

—OCYIIECTBJIATh MOMCK HMH(pOpMalun (U3NUECKOro coaepkaHuss B cetd HHTepHer,
CaMOCTOSITENTFHO ~ (QOPMYJIMPYsl  TOWCKOBBIM  3ampoc, HAaXOAWTh IyTH  ONpPEICIICHHS
JOCTOBEPHOCTH TMOJIy4€HHON MH(pOpMAIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH UJAONOTHUTEIBHBIX
HCTOYHUKOB;

—MWCHOJb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUi HayYyHO-IOMYJSIPHYIO JIUTepaTypy
(GU3NYIECKOTO CONEp)KaHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTh WHTepHeT; BianeTh
npuéMamMHi KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOILIEHMS Ha OCHOBE MH(OpMAIUM U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUYECKOTO COJNEpKaHHSA, MyOIWYHO TPEACTABISATH PE3yJIbTAThI
MPOEKTHOM MJIM MCCIE0BATENbCKON JEATENIbHOCTH; MPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
M3Y4YeHHbI TIOHATUWHBIA  ammapar H3y4aemoro pas- jena (U3HKHUHCONPOBOXKIATh
BBICTYIJICHHETIPE3eHTAIlMeH ¢ Y4ETOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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