Pa6ouasi nporpamma no ¢pusuke 7-9 kiaacc

PU3UKA 7 KJ

IHOACHUTEJIBHAA 3AIIUCKA

CopepxaHue MPOrpaMMbl HAIMPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHu3aluio u3ydeHus: GU3NKN Ha JesITeIbHOCTHON OCHOBE. B Hell yuuThIBalOTCS BO3MOKHOCTH MPEAMETa
B peasmsainuu TpeboBanuii ®I'OC OOO K mIaHUPyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0ydeHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucteMoo0pa3yronmii 1711 €CTEeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TTOCKOJIBKY
(bu3nyeckre 3aKOHbI JIe)KAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OH0JIoruel, acTpoHOMUen
u pusndeckoit reorpaduei. dusnka — 3TO MpeAMET, KOTOPBIH HE TOIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IPEA0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a MO3HAHUS, T.€. clIoco0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IIPeIMET, KOTOPBIN HapsALy C IPYTMMHU €CTECTBEHHOHAYUYHBIMU IIPEIMETaMU JO0JDKEH AAaTh HIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEI0BAHUA U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

OpnHa U3 rIaBHBIX 337ja4 (PU3UUECKOro 00pa3oBaHus B CTPYKType 001ero oopa3oBaHus COCTOUT B
(hOopMHPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpbIE B JaJibHEIeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX chepax nestensHocTH. HOo He MeHee
BaYKHOM 3a/1aueil ABJIE€TCS BBISIBICHHUE U MIOJITOTOBKA TAJIAHTIIMBBIX MOJIOJBIX JIFOJIEH AJIs TPOJOKEHUS
o0pa3oBaHMs U AajbHENIIeH TpodecCHOHATBLHON IEATEIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JJaHUU HOBBIX TeXHOJIOTUN. COrjgacHO NPUHATOMY B MEXIYHapOJHOM COOOIIECTBE
orpeJiesieHu1o, «EcTecTBEeHHOHay4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeIOBEKa 3aHUMATh aKTUBHYIO
IPaX/IaHCKYIO MTO3ULIMIO MO0 OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HieIMU. HaydyHO rpaMOTHBIN 4ETI0BEK CTPEMUTCS
y4acTBOBAaTh B apr'yMEHTHPOBAHHOM OOCYKIEHUH MPOOJIEM, OTHOCALINXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO OOBICHSTH SABJICHUA,
— OICHUBATh U ITIOHHUMATh 0COOEHHOCTH HAaY4YHOI'0 UCCJICAOBaHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U UCIIOJb30BATh HAYYHBIC TOKA3aTCIIbCTBA JJIA MMOJIYUYCHWA BBIBOAOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloluil BKIaa B GopMHUpOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn u3yyeHuns GuU3MKu Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBanust onpeeneHsl B Konmnenmuuu
npenojaBaHus yuyeOHoro npeamera «Dusmka» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit denepanmm,
peaM3yIoNMX OCHOBHBIE 00111€00pa3oBaTeNbHbBIE MPOTPaMMBbI, YTBEPKIEHHOH perenneM Komnernu
MunuctepcTBa npocBenieHus: Poccuiickoit deaepanmu, mpotokoi ot 3 aexadpst 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuku:

— mnpuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaloINXCcs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;



— Ppa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/E MO3HAHUS U (POPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPY’KaIOLUM SIBJICHUSM;



— (¢opMHpOBaHNE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3YYCHHUsI OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHHUE NIPEACTABICHUH O POIU (DU3UKHU TS pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HalpaBJICHUH.

JlocTrkeHne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O O0IIIETr0 00pa30BaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCXAaHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCBLIBATH U OOBIACHATH (1)I/I3I/I‘I€CKI/IG SBJICHHUA C UCIIOJIB30BaHUEM
MMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 C UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTUE YMEHUH HAOII0aTh IPUPOIHBIE SIBJICHUSI U BBIIIOJIHATH OIIBITHI, JJAOOPATOPHBIE PAaOOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0OTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJEPKaHUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUYECKOE OIICHUBAaHUE HH(OpMAIIHH,

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BoM ypoBHE B 7
Kiacce B 00b€Me 68 yacoB 1o 2 yaca B HEZEIIO.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

Paznes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpPa
dusznka — HayKa O IpUupoJc, U3y4acT q)HSquCKI/Ie SABJICHUSA: MEXAaHUYCCKUEC, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAaramMTHBIC, CBETOBELIC, 3BYKOBBIC.

dusnyecKkue BeINIHHbI. I/I3MCpCHI/IC (pI/ISI/I‘-IeCKI/IX BeanuuH. Ou3ndecKue HpI/I60pLI. HOFpCLHHOCTB

PIBMCpCHHfI. MC)KJIYHapo,Z[Ha}I CUCTEMAa CAUMHMUII.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKU U3y4daroT pupoay. EctecTBeHHOHAYYHBIN METOJ] TO3HAHUS:
HaOJI0IeHNe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUITOTE3, IKCIIEPUMEHT 110 IPOBEPKE TMITOTE3,
o0bsicHeHUe HaboaeMoro apieHus. Onucanue pu3nyecKux SBJICHUHN C TOMOILBIO MOJIENIEH.

JdemoncTpanuu
1. MexaHquCKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC ABJICHUS.

2. ®uznyeckue Npudopsl U MpoLeaypa IPSIMbIX U3MEPEHU aHAIOTOBBIM U LIU(PPOBBIM TPHUOOPOM.

JlaGopaTopHblie padoThI M ONBITHI
1. Onpenenenue eHsl JeIeHUs IIKaJlbl U3MEPUTENIBHOro mnpudopa.

2. 3MepeHune pacCTOSHUM.
3. 3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.



4. OnpeneneHue pa3MepoB MaJlbIX TeEJl.

5. 3Mepenue TeMneparypbl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.
6. [IpoBeaeHune HCCiIeI0OBaHUs 10 TPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJETA IAPUKA, TYILIEHHOTO
TOPU30HTANILHO, TEM O0JIblIIe, YeM OO0JIbIIe BBICOTA ITYCKa.

Pa3znea 2. [lepBoHayaibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA

CTpOCHI/Ie BEIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3sMEpPBhI. OHBITBI, AOKa3bIBAKOIHE JUCKPETHOC CTPOCHHUE
BCIIIECTBA. OHBITBI, AOKa3bIBAIOIIUE JUCKPETHOC CTPOCHUC BCIIICCTBA.

JiBmxeHue yactull BeuecTsa. CBA3b CKOPOCTH ABMKEHMSI YacTUIL C Temreparypoil. bpoyHoBckoe
nBrkenue, 1M dysus. BzaumoseiicTBue yacTull BeIecTBa: NPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOECHUE Ira30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3anumocBsI3p MEX1y CBOMCTBAMU BEIIECTB B Pa3HBIX arpEraTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJIIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJbl. B3auMOCBsA3b MEX/ly CBOMICTBaMU BEILIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
cocTostHUM BOJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBL.

JlemoHCcTpanun
1. HaGnronenne OpOyHOBCKOTO JIBMXKCHHSI.
2. Habmonenue nuddysum.

3. Ha6J'IIOI[CHI/Ie HBHCHHﬁ, O6T>HCH$IIOH_[I/IXCH MNPUTAKCHUECM UJIM OTTAJIKUBAHUCM 4aCTHUI] BCIICCTB.

JlaGopaTopHble padoThI U ONBITHI
1. Onenka auamMerpa aroMa METO0M PSIIOB (¢ UcIosib3oBanueM (hoTorpadmii).
2. OnbITHI O HAOIIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OneITH O O6H&py>KCHI/IIO JEHUCTBHS CUI MOJICKYJIAPHOTO IIPUTAKCHU.

Pasznea 3. /IBuskeHre U B3aUMO/IeiiCTBUU

Mexanunueckoe ABuxkeHue. PaBHoOMepHOe U HepaBHOMepHOE JiBHKeHUE. CKopocTh. CpeliHssl CKOPOCTh MPH
HEPaBHOMEPHOM JBHKEHUU. Pacuér myTtu u BpeMeHU IBUKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsis CKOPOCTh PU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu 1 BpeMeHU ABUKEHUSI.

SIBnenue nnepuuu. 3aKoH UHepUUU. B3anuMopeiicTBrUe Te Kak NpUYMHA U3MEHEHUS! CKOPOCTH

JBIDKeHUATEI. Macca kak MEpa MHEPTHOCTHU TCJIA. [InoTHOCTH BemiecTRBA. CBsI3b IJIOTHOCTH C KOJIMYSCTBOM
MOJICKYJI B €ANHULIC 00BEMa BCIIICCTBA.

Cuna xak xapakTepucTHKa B3auMoencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO JUHAMOMETpA. SIBIeHUE TATOTeHUS U cuiia TspkecTd. Cuna TsbkecTH Ha Apyrux mianerax (MC).
Bec tena. HeBecomocTs. CnokeHne cuil, HalpaBJIEHHBIX MO OAHOU mpsiMoii. PaBHoAeicTByromas cun. Cuna
TpeHus. TpeHue CKONMbKeHUs U TpeHue nokos. Tpenue B mpupoje u texuuke (MC).

JdemoncTpauuu

1. HabmroaeHne MeXaHMUEeCKOro ABMKEHMS TeIa.

2. I3MepeHue cKopocTy MPSMOJIMHEHOTO IBH>KCHHUSL.

3. HabnioneHue siBIeHUS HHEPIIUU.

4. HabmroneHre u3MEHEHUs CKOPOCTH TIPU B3aUMOJICHCTBUU TEI. 5.
CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TE.

6. CnoxeHue Cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlabopaTopHbie padoThbl U ONBITHI
1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuKa B )KHIKOCTH, MOJAEIHU 3JIEKTPHUYECKOIO
ABTOMOOWJISA U T. 11.).

2. OmpeneneHue CpeiHel CKOPOCTH CKOJBKEHUS OpyCcKa WK IIapuKa 10 HAKIIOHHOW MI0CKOCTH.
3. OnpeneneHne MIOTHOCTH TBEPIOTO TeNa.



4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHHs (aedopMariui) mpy>KuHbI OT IPUI0KESHHOM
CUJIBL.

5. OHBITBI, ACMOHCTPUPYIOIIHNEC 3aBUCUMOCTD CHJIBI TPCHUA CKOJILXKCHUA OT BECA TCJIa U XapaKTCpa
COIIPHUKACAIOIIUXCA HOBerHOCTCfI.

Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
Hasnenue. CriocoObl yMEHbIICHUS U YBEJIWYEeHU AaBieHUs. JlaBieHue ra3a. 3aBUCUMOCTh J1aBJICHUs Ta3a
oT 00béMa, TemnepaTypsl. [lepenada napneHus TBEPABIMU TeJIAMU, )KUIKOCTAMU U razamu. 3akoH [lackas.
[THeBMaTHYeCKHE MAIIMHBI. 3aBUCHMOCTD JJABJICHUS KUAKOCTH OT MIyOMHBL. ['MapocTaTHUECKU apaokce.
Coobmaromuecs cocysl. ['uapasinyeckne MEXaHU3MBI.
Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuunHbl CylecTBOBaHUS BO3AYIIHOM 000JI04KH 3eMIIH.
OmnpiT Toppuuenu. M3mepenne arMochepHOro qaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHHUS OT

BBICOTHI HaJl ypoBHEM Mopst. [IprOops! nist u3MepeHus aTMocQepHOro J1aBIeHUs.

JlelicTBuE JKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuparomas (apxumenona) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxonnasanue.

JdemMoHcTpauuu

1. 3aBUCUMOCTb JJaBJIEHUS ra3za OT TEMIIEPATYphl.

. Ilepenaya naBieHuUs )KUAKOCTBIO U Fa30M.

. Coobmaromnmecs: COCy/Ibl.

. I'mapasimueckuii npecc.

. IlposiBnenue neiicTBus aTMOC(HEpHOTO AABICHHUSL.

. 3aBHCHUMOCTb BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT 00BéMa HOprméHHOI;’I 4acCTHu T€J1a U IIJIOTHOCTH KHUJAKOCTH.
. PaBEHCTBO BBITAJIKMBAOIICH CHUIIBI BECY BBITECHEHHOMN JXUIKOCTH.

~N OO L AW

8. YcnoBue niaBaHus TE: IIABAHUE WIIH MOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TCJIa U XKUIKOCTH.

JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe 0T 00bEMa MOrpyKEHHOM B )KMJIKOCTh YaCTH Tea.
2. OnpeneneHue BHITAIKUBAOIIEH CUJIBI, JEHCTBYIOLIEH Ha TEJNO, MOTPYKEHHOE B KUIKOCTb.

3. HpOBepKa HE3aBUCHUMOCTH BBITAIKHBAIOIIEH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO B X)KUAKOCTHU, OT MaCChI TCJIA.
4, OHBITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKUBAIOMIEH CHIJIBI, ILCIZCTBYIOHlCIZ Ha TCJIO B X KUAKOCTH,
oT 00BéMa HOl"p}/')KéHHOI\/’I B XXUJIKOCTb 4aCTH TCJIa U OT IIJIOTHOCTH XU IAKOCTH.

5. KoHcTpyHpoBaHue apeoMeTpa Ui KOHCTPYHPOBAHHE JIOJIKU U OTPEesIeHNE €€ IPy3010IbEMHOCTH.

Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust

Mexannueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs peryara. [Ipumenenue
MpaBHJIa PaBHOBECHUS pbldara K 0JI0Ky. «305oToe mpaBmio» Mexanuku. KITJ[ mpocThix MexaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpaiienne onqHoro Buaa
MEXaHNYECKON DHEPTUHU B IPYroi. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

JdemoncTpauuu
[Ipumepsl IpOCTHIX MEXaHU3MOB

JlabopaTopHbie padboThl M ONBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHHUHU TeJa MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. UccnenoBanue ycioBU paBHOBECHS pblyara.

3. Usmepenne KII/] HakIOHHOM MIIOCKOCTH.

4. 3yueHne 3aK0OHa COXPAHEHUS MEXAaHUYECKOW SHEPTUH.



ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/ISYI{CHI/IG (1)I/I3I/IKI/I B 7 xiacce HaITpaBJICHO Ha JOCTHXXCHUC 06y‘laIOH_II/IMI/ICH JINYHOCTHBIX,
MCTANPECAMETHBIX U IIPEAMETHBIX PE3YIbTaTOB OCBOCHUSA yqe6H0ro nmpeameTa.

JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe gociuTaHue:
— TMpOSBIIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pr3nueckoi HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

Fpa.m‘dancxoe u nyoeno-npascmeennoe eocnumanue.:
— T'OTOBHOCTb K aAKTUBHOMY Y4aCTHUIO B O6CY)KI[€HI/II/I 06H1€CTB€HHO'3H3LII/IMBIX " 5THYCCKHUX HpO6J’I€M,
CBs3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM JOCTHXKCHUM (1)I/I31/IKI/I;

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘IéHOFO.

Icmemuueckoe eocnumanue:

— BOCIHPHUATHUC SCTCTUUCCKUX KAYCCTB (1)H3PI‘I€CKOI71 HAyKH: eé TapMOHHNYHOT'O ITIOCTPOCHUS, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIIAIONIEH KYIbTYpPBI;

— Ppa3BUTHUC Haquoﬁ J'IIO603H8.TCJ'IBHOCTI/I, HHTEpECa K HCCJIeI0BATEIbCKON ACATEIbHOCTH.

Q)OPMMPOGQHME Kysibomypbl 300p08b}l U IMOYUOHATIBHOZO0 6Jla20n0ﬂy‘lu}l.°
— OCO3HAaHHUEC ICHHOCTHU 0e30ImacHoro 06p21321 JKU3HU B COBPEMCHHOM TEXHOJIOTUYCCKOM MUPC,
BAXXHOCTH IIpaBUJI 0e3omacHoOro MOBCACHU HAa TPAHCIIOPTE, HA JOPOTax, C JJICKTPUUCCKHUM U TCIIJIOBBIM

000py/TIOBaHHEM B JIOMAITHUX YCIOBUSX;

— c(pOpMHUPOBAHHOCTh HAaBbIKA pedIeKCcHH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOT0 e MpaBa y
JPYyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:
— aKTHUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3314 (B paMKaX CEMbH, IIKOJIbI, TOpOa, Kpasi)
TEXHOJIOTHYECKOM U COIMAThHOW HAMPABICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKHUX 3HA

HUMN;— HMHTEpEC K NMPAKTUYECKOMY H3YUYEHHUIO MPOQeccHil, CBA3aHHBIX C (HUBUKOM.

IKxonozuueckoe eocnumanue:
— OpHuCHTAlUHA Ha NPUMCHCHUC q)HSquCKI/IX 3HAHUM I peuICHUs 3a/1a4 B obiactu oxpyxca}omeﬁ
CpCabl, INIAaHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOXXHBIX MOCIEACTBUI JIJIs OKPY)KaIOIHCﬁ

Cpeabl,— OCO3HAHUC r1100aIbHOTO XapaKTepa IKOJIOTHICCKUX HpO6HeMI/I HyTeﬁ HX PCIICHUA.

Aoanmayusa o0yuarouie2oca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TeIIbHOCTD;



— TOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcIe (OPMYTUPOBATbUICH, TOHSATHS,
TUTIOTE3bl O (U3UYECKUX OOBEKTAX W SIBICHUSIX;

— 0CO3HaHHE e(UIMTOB COOCTBEHHBIX 3HAHWUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— TUIAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OIICHKA CBOMX JICHCTBUM C YU€TOM BIIUSHHS Ha OKPYXKAIOIIYIO CPEly, BO3MOKHBIX TJ100aTBHBIX
OCJIEJICTBUH.

METAINIPEIJMETHBIE PE3YJIbTATBI

YHuBepcanbHbI€ I03HABATENBHBIE ACHCTBUS

ba3zoevie nocuueckue oeiicmeu:
— BBISIBJISITh M XapaKTEPU30BaTh CYIIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJICHUN);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JJIsl 000OIIEHUS U CPABHEHUS,

— BbBIABJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCUYUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[€HI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUSAM,

— BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U IPU U3YUCHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUMN U IMpoucCCoOB;
ACJIaTh BBIBOALI C UCITOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTUBHBIX YM03aKJIIO‘-ICHI/II71, BbIIBHUI'aTh
THITIOTC3BI O B3aUMOCBA34X (1)I/ISI/I‘IGCKI/IX BCJINYHH,

— CaMOCTOSITEIBHO BEIOUPATh CIIOCO0 penieHus yueOHol Gpu3nyeckoi 3ajaun (CpaBHEHNE HECKOJIBKHX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIIee MOAXOISIIET0 C YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT IIO3HAHUS;

— MPOBOAUTH 10 CAMOCTOSATEIBHO COCTABIIEHHOMY ILJIAHY OMBIT, HECJIOKHBIN (PU3NYECKUil
9KCHEPUMEHT, HEOOJIBIIIOE NCCIIe0BAaHIE (PU3HUECKOTO SBICHUS;

— OLCHUBATh Ha NPUMCECHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (OPMYITHPOBATH 0OOOIIEHUS U BEIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJFOZICHUS, OTIBITA, UCCIICIOBAHNS,

— MPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAK)KE BbIIBUTaTh
MPENOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmanueii:

— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTBI U 3aIllpOChl NPH MOUCKE U 0TOOpE HHPOPMAIIUK UITU
JTAHHBIX C Y4ETOM IpeIOKEHHON yueOHO! (PU3NUecKoil 3a1auu;

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMAIIHIO PA3TUYHBIX BUJIOB U POpPM
IIPE/ICTABIICHHUS,;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (JOPMY MpeCTaBICHUS HHPOPMAIIUN U UILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJIBHLIe KOMMYHHUKAaTHBHbIC JeHCTBUA



Obwenue:

— B X0Jie 00CYXXJIeHHsI y4eOHOT0 MaTepuaia, pe3yabTaToB J1ab0paTOPHBIX pabOT U MPOESKTOB 33/1aBaTh
BOIIPOCHI IO CYIICCTBY 06cy>1<;[aeM0171 TCEMBbI U BBICKA3bIBATH UJICHU, HAILICJICHHBLIC HAPCUICHUC 3a1a4U U
noJiep kaHue OaroenaTeaIbHOCTH OOLICHNUS;

— COTMOCTaBJISATh CBOU CYXICHHUSI C CY>KICHUSIMU IPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh
pa3IM4ME U CXOJICTBO MO3ULIUI;

— BBIPAXKATb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— HY6J'II/I‘1HO MMpEACTABJIATE PE3YJIbTAThl BBIIIOJIHECHHOI'O (1)I/I3I/ILICCKOFO OIIbITa (BKCHCpI/IMeHTa,
HCCIICIOBaHUA, HpOCKTa).

Coemecmnasn deamenpHoCmy (COMpPYOHUYECMB0):

— MOHUMATh U UCIOIB30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHIMBUIYaJIbHON pabOThI IPH PEIICHUN
KOHKpETHOU (hr3nuecKoil mpoOIembl;

— IIPUHUMATh LCJIU COBMECTHOM JACATCIIbHOCTH, OPraHU30BbIBATH ﬂeﬁCTBHH o €€ JOCTHIKEHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOM paboThI; 00001aTh MHCHHSI
HECKOJBKHX JIIOACH;

— BBbIIIOJIHATH CBOIO 4aCTh pa6OTI)I, A0CTUTasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJIICHUIO U
KOOPAUHHPYS CBOU ﬂCﬁCTBHﬂ C ApYTMMHU YICHAMU KOMAaHAbI,;

— OIICHUBATh Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

yHI/IBepCaJ'IBHBIe PEryJIIATUBHLBIC JEeUCTBUS

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIONTUX JIJIsl PEIICHUs] (PU3NMUECKUX
3HAHUIM;

— OpPUEHTUPOBATHCA B PA3IIMYHBIX MOJAXOAAX NPUHATHS PEeIIeHUH (MHIUBUAYaIbHOE, IPUHATHE
pelleHysl B IpyIIe, IPUHATHE peIleHU rpymmnoil);

— CaAMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCHICHUA q)H3quCKOﬁ 3aga4u WJIM I1JIaHa UCCIICIOBAaHUsA C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeiiaraeMble
BapHUaHThl PELICHUH;

— JIenath BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (pehrexcusn):
— JIaBaTh aJICKBAaTHYIO OIICHKY CUTYallUH U TIpeIaraTh MmiaH e€ n3MEeHEHUS;

— OOBACHATH NPUUUHBI JOCTHKEHUS (HEJOCTUKEHUS) PE3YIbTaTOB JAESITEIbHOCTH, JaBaTh OLEHKY
NpPUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD (B TOM YHCIIE B X0/ BHITOJHEHHS (PU3NYECKOTO HUCCIIEIOBAHNUS
WJIM MIPOEKTa) HA OCHOBE HOBBIX 00CTOSITENbCTB, H3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIIUX TPYIHOCTEN;

— OICHHBATb COOTBETCTBUEC PEC3yJIbTaTa HCIU U YCIIOBUSAM.

IMOUUOHAIbHBLIL UHMeENIeKm:
— CTaBUTh ce0s HA MECTO JIPYTOT0 YEJIOBEKA B XOJI€ CIIOpa MITU TUC KyCCUHU Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYyroro.



Ilpunamue ceosa u opyzux:

— TpU3HABaTh CBOE MPABO Ha OIIMOKY NP PEHICHUN (PU3UYECKUX 3a]a4 WK B YTBEPKICHUSIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYyroro.

INPEAMETHBIE PE3YJIbTATHI

ITpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOLTUXCSI
YMCHMM:

— HCIOJIb30BaTh MOHATUA: (PU3NUECKHE U XUMUYECKUE SIBICHHS; HAOIIOeHHE, IKCIIEPUMEHT, MOJIEIb,
TUIO0TEe3a; eAUHUIIBI (PU3NYECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe); MEXaHNIECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOPHS, paBHOACUCTBYIOIIAs cuJl, Nedopmanus (yrnpyras, jIacTUuecKas), HeBECOMOCTb,
COOOILAOIINECS COCYIbI;

— paznuyarth sBieHus (Auddy3us; TeNI0BOe IBUKEHUE YACTUL] BEIIECTBA; pABHOMEPHOE IBUIKECHUE;
HEpPaBHOMEPHOE JBUKCHUE; HHEPLIUS; B3aUMOJICHCTBUE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIVIEHHON
OCBIO BpaIlleHHsI; IIepeada IaBJIeHUs TBEPABIMU TEIaMH, )KUAKOCTSIMH U Ta3aMu; atMochepHoe
JlaBJIEHNUE; IUIaBaHUE TEJ; IPEBPALCHUs MEXaHUYECKOW 3HEpPruu) IO ONHCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PU3HUECKOE SBICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3HUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(bu3nUecKue SBIEHUS B PUPOJIC: PUMEPHI IBIXKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KUBOU U HEKUBOU
pUpoJie; AeHCTBHE CUJIBbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOrO AaBJICHUS HA )KUBOU
OpraHu3M; TUIaBaHUE PHIO; phIUary B TEJe YeIOBEKa; MPU 3TOM MEePEBOAUTDH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIICISATE CYIIESCTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3UICCKUX SBIICHUM;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U PU3NYECKUE SIBJICHUS, UCTIONb3YS] (PU3NUECKUE BETUUNHBI
(Macca, 00BbEM, TNIOTHOCTD BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHue (TBEPAOro Tema, KHUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIa,
MeXaHu4ecKasi paboTa, MOLTHOCTb, MJIEYO CHJIbI, MOMEHT CUJIbI, KOA((UIIMEHT MOJIE3HOT0 1eHCTBHS
MEXaHU3MOB, KHHETUYECKasl ¥ MOTEHIHaJIbHAsl SYHEPT U ); IPU ONMMCAHUM NMPABUIBHO TPAKTOBAThH (PU3H
-4eCKHUH CMBICIT UCTOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHULIBI PU3NUYECKUX BEJIUYMH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BETUYUHAMH, CTPOUTH TpapUKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

— XapaKTepu30BaTh CBOWCTBA Tell, (U3UUECKUE SBJICHUS U MIPOLIECCHI, UCIOJIb3YS IIPABUIIA CII0XKEHUS
cuJ1 (BOJIb OJHOM IpsIMON), 3aK0H I yka, 3axoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUS
pbryara (6710Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH; IPH STOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHYECKOE BhIPaKEHUE;

— OOBSICHATH (PU3UUECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYaIHH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHUE U3 1—2 JIOrMYecKHX IIAroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKHX SIBICHUM,
($U3MUECKUX 3aKOHA MITN 3aKOHOMEPHOCTH;

— pemiaTth pacyE€THbIE 3a7aud B |—2 AeCcTBUS, UCMIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIHE
bu3nYecKue BeTUYNHBI: Ha OCHOBE aHAJIN3a yCIOBHUS 3a/1aUd 3aMChIBATh KPATKOE YCIOBUE, IO
-CTaBIIAThH (PU3HUECKUE BETUUMHBI B (POPMYIIBI M MPOBOIUTH PACUETHI, HAXOAUTD CIIPABOYHBIE
TaHHBIC,HEOOXOIUMBIC JJIs PEIICHUS 3a]]a4, OIICHUBATh PEATMCTUIHOCTD MOTYICHHON (U3NIECKOM
BEJIMYMHBI,



— pPacno3HaBaTh NPOOIEMbI, KOTOPBIE MOKHO PELIUTH ITPH MOMOIIN (U3NYECKUX METOI0B; B OIIMCAHUU
HCCIIEIOBaHMS BBIEIATDH [IPOBEPSEMOE MTPEATIONOKEHHE (TUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH
MIOJTyYEHHBIN pe3ynbTaT, HAXOAUTh OIMOKU B XOJI€ OIBITA, €JIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

— MPOBOJUTH OMBITHI 10 HAOTIOEHUIO (PUZUYECKUX SBJICHUN WK (PU3UYECKUX CBOWCTB TEI:
(bopMyIHpOBaTH MPOBEPSEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000pYyA0Ba-HHUS,
3aIUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBL;

— BBITIOJHSATH MPSMBIE H3MEPEHUS PACCTOSHUS, BPEMEHU, MAaCcChI TeJla, 00bEMa, CHITBI U TEMIIEPATYPHI C
MCIIOJIb30BaHNEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB; 3aMUCHIBATH [TOKa3aHUs TPUOOPOB C YUETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

— MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECCKON BETUYMHBI OT APYTOH C

HCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCMMOCTH ITyTH PABHOMEPHO JABMKYIIETOCS Teja OT BPEMEHU
JIBUKCHHUSI T€JIa; CHITBI TPEHUS CKOJIBKEHHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH TN U
HE3aBHCUMOCTH CHUJIBI TPEHHUSI OT IUIOIIAN COIPUKOCHOBEHUS TeIl; CHIIBI YIIPYTOCTH OT yIJTUHEHUS
MIPYKUHBI; BEITATKHBAIOIICH CHITBI OT 00BEMA MOTPYKEHHON YaCcTH TeJla ¥ OT TUIOTHOCTH JKUJKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJa, OT IIIYOHHBI, Ha KOTOPYIO OTPYKEHO TEJO; YCIOBUIA MIaBaHUs Tell,
YCIIOBUI PaBHOBECHS pbldara v 0JI0KOB); y4aCTBOBATh B INTAHUPOBAHUHU YICOHOTO MCCIICAOBAHUS, COOMPATh
YCTaHOBKY U BBITIOJIHATD U3MEPEHUS, CIEAYS MPEIIOKEHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTAThI
MOJIY9EHHOU 3aBUCUMOCTH (PU3MUECKUX BEIIMYUH B BUJIC MTPEITIOKEHHBIX TAOIHII U TPadUKOB, ACIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMUS;

— TPOBOJUTH KOCBEHHBIC N3MEPEHUS (PU3NIECKUX BEITMUMH (IUIOTHOCTH BEIIECTBA )KUIKOCTU U TBEPIOTO
TeJla; CUjla TPEHUs CKOJIBKEHHUS; NaBJIICHUE BO3/1YyXa; BBITAIKUBAIOIAs CUIIA, ACHCTBYIOIIAsA HA IIOTPYKEHHOE
B )KMJIKOCTb TeJI0; KOA(P(GHUIMEHT MOJIE3HOTO JIeHCTBUS MPOCTHIX MEXaHU3MOB), CIeys IPEUI0KEHHON
MHCTPYKLHUU: IPU BBIIIOJHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH
3HA4YEHUE UCKOMOW BEJIMYUHBI;

— co0oaaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— YKa3bIBaTh NPUHIHUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAOIINECS COCYIbI, 0apOMETp, pblyar, MOJBUKHBIA U HETIOJABUKHBIN OJIOK, Ha
KJIOHHAsI IIJIOCKOCTB;

— XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS U3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONMOPOM Ha
UX ONMMCaHM (B TOM YHMCIIE: TOJIIUITHUKH, YCTPOHCTBO BOJONIPOBO/IA, THAPABINYECKUN TIPecc, MaHOMETP,
BBICOTOMED, MOPIIHEBON HACOC, ApEOMETD), UCIIONIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN U
HE00XoAuMBble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJAUTH IPUMEPHI / HAXOAUTH HH(GOPMALIKIO O MPUMEPAX MPAKTUYECKOTO HCTIOIb30BaAHUS
(bu3nUecKrux 3HAHUH B MOBCETHEBHOM JKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MPU 0OpaIleHuH ¢
npubopaMy U TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3/J0POBbS U COOIIOACHUS HOPM
JKOJIOTUYECKOI0 MTOBEJCHUS B OKPYKAIOLIECH Cpelie;

— OCYHIECCTBJIATH OT60p HUCTOYHHKOB I/IH(bOpMaI_[I/II/I B CE€TH I/IHTepHeT B COOTBCTCTBHUHU C 3aJTaHHBIM
IONCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCHOIIUXCA 3HaHUH U HYTCM CpaBHCHHUA PA3TNYHBIXUCTOYHUKOB
BBIACTATH I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTI/IBOpC‘II/IBOﬁ WA MOJKET OBbITh HCI[OCTOBCpHOﬁ;

— HCIIOJIb30BATh MPU BHIIOJHEHUH YU€OHBIX 3aJJaHII Hay4YHO-TIOMYJIAPHYIO JTUTEPATYPY PUINIECKOTO
coJiep>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT; BlajeTh npuéMamMu KOH
CIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3laBaTh COOCTBEHHBIE KPATKUE MMChbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
nHpopManuu GU3NIECKOTO COACPKAHUSA, B TOM YHCIIC MTyOJUYHO JIeJaTh KPaTKHE COOOIIEHUS O Pe3yIbTaTax



MIPOEKTOB WJIM YYEOHBIX MCCIIEIOBAHUI; IIPU STOM TPAMOTHO HUCIIOIH30BAaTh H3yUYEHHBIN TOHATHHHBIN
anmnapart Kypca GU3HMKH, CONPOBOXKIATh BRICTYIIEHUE TIPE3eHTALIEH;

— TIpU BBIIIOJHEHUH y4eOHBIX MPOEKTOB U UCCIEAOBAHHUM paclpenessiTh 0053aHHOCTH B IPYIINE B
COOTBETCTBHUHU C ITOCTABJICHHBIMHM 3a/1adyaMHU, CIICINUTD 3a BBIIIOJHEHUEM IIJIaHa JEUCTBUH, aJIEKBATHO
OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B AEATEIbHOCTD I'PYIIIbL; BEICTPAUBATh KOMMYHHUKAaTUBHOE
B3aMMOJCICTBUE, YUUTHIBAsI MHECHUE OKPYKAIOLIUX.



PU3UKA 8 KJI

IHHOACHUTEJIBHAA 3AIIUCKA

Copneprkanue mporpaMMbl HaIlpaBiIeHO Ha (POPMUPOBAHKIE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIUXCS U
OpraHu3aLMI0 U3y4eHUs1 GU3UKU Ha JesITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpeIMETa
B peanmzanuu tpedoBanuiit ®PI'OC OOO K rraHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHs, a TAKXKEe MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYUHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHbIX y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SABJICHUMN, U3y4aeMbIX XUMHEH, OM0JIOruel, acTpoHOMUEH
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IPEA0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAy4HOTO
METO/1a MO3HAHUS, T.€. clI0co0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IpeIMeT, KOTOPBIH HapsLy C JPYTHMHU €CTECTBEHHOHAYYHBIMU [IPEIMETaMU JI0JIKEH JaTh MIKOJIbHUKAM
IpeCTaBICHNE 00 yBIEKATEIbHOCTH HAYYHOT'O UCCIIEJOBAaHHUS U PAJIOCTH CaMOCTOSITEIBHOTO OTKPBITUS
HOBOI'O 3HaHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHOW MacChl 00 yUJarOIInXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
BaYKHOM 3a/1a4yeil SABIIAETCS BBISBICHHUE U TIOJTOTOBKA TAIAHTJIMBBIX MOJIOBIX JIFOJICH 7Sl IPOAOIKEHUS
oOpa3oBaHus U JalbHENIIeH TPoPEeCCHOHATBHON ASITENHPHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
WCCIIETIOBAaHHUM U CO3JJaHUH HOBBIX TeXHONIOTUN. COrJacHO MPUHATOMY B MEXKIYHAPOJTHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHay4YHAasi TPaMOTHOCTh — 3TO CIIOCOOHOCTDH Y€JI0BEKA 3aHUMATh aKTUBHYIO TPaxk
-JIaHCKYIO TTO3UIUIO TI0 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiesMH. HaydHOrpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBaTh B apI'YMEHTUPOBAHHOM OOCYXJICHUU MPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIAEAYIOIINX KOMIIETEHTHOCTEH:

— HAY4YHO 00BACHATH SIBJICHHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U MCITI0JIB30BaTh HAYYHBIC JOKAa3aTCIbLCTBA AJIA IMOJTYYCHUA BBIBOJOB.

N3ydenne pu3mku ciocoOHO BHECTH PEMIAIOIININ BKIaA B (OpMUpPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIM U3YUEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00I11er0 00pa3oBaHus onpeaeneHs B Konuenmu
npenoaBaHus yueoHoro npenaMera «du3nka» B 00pa3zoBaTeIbHBIX opranu3amnusax Poccuiickoit denepanun,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMbl, YTBEPKIEHHOH permenneM Komnerun
MunuctepctBa npocseiienus Poccuiickoit ®eneparuu, nporokon ot 3 aexadps 2019 r. Ne [TK4BH.

Henu uzyuenust puszuxu:

— npuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJarouXCcs K HAyYHOMY U3YUYEHHUIO MPHPOJIBL,
pa3BUTHE WX UHTEJUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpeI[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (pOpMI/IpOBaHI/IC HUCCICI0BATCIIBCKOI'O
OTHOIICHUS K OKPYXAIOMIUM SBJICHUAM,



— (dopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yYeHHUS] OCHOB CTPOCHHSI MATEPUH U
dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHHEe MPEACTABICHUNA O poJId (DU3HUKU TS Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHIL;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTrkeHne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeTr0 00pa3oBaHUs 00SCIIEYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCXAaHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHI/Iﬁ OIMCBLIBATH U OOBICHATH Q)HSHHGCKI/IG SBJICHUS C MCIIOJIb30BAHUCM
MMOJIYYCHHBIX 3HaHHI>i;

— OCBOEHHE METOJIOB PEIICHUsI TPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PU3MUECKHUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIE PA0OTHI U
IKCIIEPUMEHTAIBHBIE NCCIICOBAHMS C UCTIOIb30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(popManHel (HU3HMIECKOTO COJePKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3HUKH; AaHATN3 U KPUTHYECKOE OICHUBAHUE HH(OPMAIIHH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATEHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXXCHUAX (1)I/I3PI‘IGCKOI>'I HAyKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrm ¢ ®I'OC OOO dusuka sBiaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHETIO.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

Pa3gen 1. TensioBbIe IBJICHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETHYECKON TEOPUH CTPOEHUS BelecTBa. Macca u pasmepsl
aTOMOB M MOJIEKYJI. ONBITHL, TOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro COCTOSHUN BemecTBa. Kpucranmnueckue 1 amopgHbIe Tema.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHUH MOJIEKYIIPHO-KUHETUYECKON
teopun. CMayrBaHUE U KallWJUIAPHBIE IBJIEHUS. TEII0BOE pacIIMpEHUE U CKATHE.

Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JABH)KEHUS YaCTHII.

Buytpennss sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: TeIIonepeaya U copepiieHue paboTsl.
Bunsl Tenionepenaun: TemIONpOBOIHOCTh, KOHBEKIIMS, U3IyYEHNUE.

KonuuectBo TemnoTsl. Y aenbHas TEIUIOEMKOCTh BelecTBa. Termoo0MeH U TeIIOBOE paBHOBECHE.
VYpaBHenue TemnoBoro 6ananca. [lnaBnenne u oTBepJeBaHNE KPUCTANIMYECKUX BEIIECTB. Y IeTbHas
tertoTa ruaBnieHus. [TapooOpa3zoBanue u konnencanus. Ucmapenane (MC). Kunenue. Y nenbHas Teriora

napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT aTMoc(hepHOro AaBieHus. BiaxxHocTs Bo3ayxa.
DHeprus TOIMBa. Y IeJbHasl TEIJI0Ta CTOPAHUS.

[Mpunnume! padots! TermoBbix npurateneil. KI1/I rermoBoro asurarens. TerioBble IBUTATENN U 3alIUTa
okpy-xaromeit cpeapl (MC). 3akoH cOXpaHEHUs U NPEBpalleHusl PHEPTUH B TEIIOBbIX mpoueccax (MC).



Hemoncmpayuu

. HaGnronenne OpOyHOBCKOTO JIBUKECHHUS

. Habmonenue muddyzum

. HabnroieHue siBiieHUi CMa4MBaHUs M KalWIUIAPHBIX SBICHUN

. HabnroieHne TerioBoro paciipeHust Tei

. I3MeHeHue naBlieHns ra3a npu U3MEHEHUH 00bEMa M HarpeBaHUH WIIH OXJIAXKICHUH
. IIpaBuia u3MepeHust TeMIepaTypel

. Bugsl Teronepenayun

0 N N U W N —

. OXJaxIeHHe MPU COBEPIICHUN PAOOTHI

9. HarpeBanue nipu coBepiieHUH padOThl BHEITHUMHU CHUJIaMHU
10. CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HaOmroneHue KUIieHus

12 .HabGiroeHue moCTOSIHCTBA TEMITEPaTypPhl IIPH TUIABJIICHUH
13. Moxenu TEIUIOBBIX ABUTATEIEN

Jlabopamopnwvie padbomovt u onvimul

1. OnbITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnpITHI MO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa

3. OnbIThI 10 HAOIIOJEHHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJKOCTEN U TBEPIBIX TEI

4. OmpeneneHue AaBJICHUS BO3yXa B OAJUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJIEHUSI BO3/yXa OT €ro 00bEéMa U HarpeBaHus UIIu
OXJIaKJICHUS

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEeMIEpPaTypsl

7. HabmroieHne u3MeHeH sl BHYTPEHHEN SHEPrUH Tejla B pe3ysibTaTe TeIionepeadyy U paboThl BHEIIHUX
CHII

8. MccnenoBanue sBICHUS TEJIOOOMEHA MTPH CMEIIMBAHUU XOJIOAHON U TopsYeil BOJIbI

9. Onpenenenye KOJIMYECTBA TEIIOTHI, OJIYYEHHOT'O BOIOM MPHU TEIIOOOMEHE C HarpeThIM
METATTNYECKUM LIUITUHAPOM

10. Onpenenenue yaenpHON TEINIOEMKOCTH BELIECTBA

11. MccnenoBanne npouecca HCapeHUst

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEIJIOTHI TUIABJICHHUS JIba

Pa3nes 2. DiiekTpu4yecKkHe M MATHUTHBIC SIBJICHHSA

9HCKTpI/I3aI_[I/I$I TCII. I[Ba poaa SJICKTPUUICCKHUX 3apAa0B. BzaumoneiictBue 3apAKCHHBIX TCJI. 3akoH KyJ'IOHa
(3aBI/ICI/IMOCTL CHJIBI B3aMMOICHCTBUS 3apAKCHHBIX TCJI OT BEJIMYUHBI 3apAa0B U pACCTOAHUA MCKIAY TCJ'IaMI/I).

Onekrpuueckoe noje. Hanpspk€HHOCTH 3neKTpruyuecKoro modis. [IpuHImn cynepno3ninm 31eKTPHIeCKUX
noJjei (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenn QJICKTPHUYCCKUX 3apsa10B. SHeMCHTapHHf/’I BHCKTpI/I‘-ICCKI/Iﬁ 3apsi. CTpOCHI/Ie aToMa. HpOBOI{HI/IKI/I
" JUDJICKTPUKH. 3aKoH COXPAHCHUA JICKTPHUICCKOI'0 3apsaa.

SHeKTpI/I‘IeCKI/Iﬁ TOK. Y CIIOBUS CYIICCTBOBAHUA DJICKTPUICCKOTO TOKA. W cTOUYHUKH TTOCTOSSHHOT'O TOKA.
I[CﬁCTBHSI QJICKTPHUYCCKOI'0 TOKa (TGHHOBOC, XUMHUYECCKOC, MaFHI/ITHOC). SJICKTpI/I‘-ICCKI/Iﬁ TOK B XXKUJKOCTAX
" rasax.

Onexrpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHNE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juid yuacTka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHNE
IIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH 3JIEKTpUUYECKOro ToKa. 3akoH Jlxoyns— JIeHmna. DieKkTpudecKue 1enu U IoTpeOnuTeNH
ANEKTPUIECKOM 2HEpruu B ObITY. KOpOoTKOE 3aMbIKaHNE.



ITocTtostHHEIe MarHuThl. B3amMozaeiicTBHE ITOCTOSHHBIXMAarHUTOB. MarHuTHoOeE nojie. MarHuTHOE I10J1e
3eMJIu ¥ €To 3HaueHue AJs )ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOI0 TOKa.
[IpuMeHeHne PJIEKTPOMArHiuTOB B TEXHUKE. /[elicTBHE MAarHUTHOTO TTOJISI HA MPOBOJAHUK C TOKOM.

DNeKTpOoABUTaTEb OCTOSIHHOIO TOKa. VCII0yIb30BaHNE JIEKTPOIBUTaTENEH B TEXHUUECKUX YCTPOICTBaxX U
Ha TPAHCIOPTE.

Omneitel @apanes. SBnenue snekTpoMarauTHON HHAYKIUH. [IpaBuio Jlenma. DnexkrporeHeparop. CrocoOs
MOJTYYEHUS DJICKTPUICCKON YHEPTUH. DIIEKTPOCTAHIINN Ha BO30OHOBIIIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu

OnexTpu3anys e

JIBa posa JEeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEJ
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIA

DnexTpocTaTH4ecKast UHIyKIUs

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B

HpOBO[[HI/IKI/I " JUDJICKTPUKHU

MOZIGJII/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPHUYCCKOI'O I10JIA

e IO

M cToUHNKH TOCTOSSHHOI'O TOKA

hed

JIefiCcTBHS 2IEKTPUYECKOTO TOKA

10. DnexkTpruyecKkuil TOK B KUAKOCTU

11. T'a30BbIi1 pa3psia

12. VI3mepeHue cuiibl TOKa aMIIEpMETPOM

13. VI3mepeHue JIeKTPUYECKOro HANpPSKEHUsT BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIICHUIN

15. B3aumoaelicTBrE NOCTOSTHHBIX MarHuTOB

16. MogenupoBaHre HEBO3MOKHOCTH pa3/iesIeHus OJI0COB MarHuTa 17.
MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB

18. OmwIT Opcrena

19. MarnuTHOE 1ojie TOKa. DJIEKTPOMarHuT

20. JleficTBME MarHUTHOTO IOJISI HA TPOBOAHUK C TOKOM

21 DnexTpoaBUraresb NOCTOSHHOIO TOKA

22. UccnenoBaHue ABIEHUS 3JEKTPOMAarHUTHON MHIYKIIUU

23. Onbrtel @apangest

24. 3aBUCHMOCTb HaIIpaBJICHUs WHAYKIIMOHHOTO TOKAa OT YCJIOBUN €ro BO3HUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopuvie pabomol u onvimul

ONEITEHI IO Ha6.]'IIO)IeHI/IIO SJICKTPU3alluU TCJI I/IHJIYKIII/IGﬁ " IIpHU COITIPUKOCHOBCHHU U
HccnenoBanue NeHCTBUS 2IEKTPUIECKOTO MO HA MPOBOIHUKH U JUDJICKTPUKU
COopka u mpoBepKa padOThI AIEKTPHUIECKOM IIETIH MTOCTOSTHHOTO TOKA

N3mepenue u peryimpoBaHue CUIIBI TOKA

A e

N3mepenue u peryinpoBaHye HalpsHKEHUS

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha pe3UCTOpe

7. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUYECKOI0 COMPOTUBIIEHUS IPOBOHUKA OT €T0 JIMHBI,
IJIOLIA/IA MONIEPEYHOI0 CEUEHUS U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIEI0BATEIHOM COEIMHEHUH ABYX PE3UCTOPOB

9. IlpoBepka npaBuia Jjsl CUJIbI TOKA IIPU NapaJUIEIbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOIO TOKA, BHIACIAEMON Ha PE3UCTOPE



12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UYILErO Yepe3 JaMIIOuKy, OT HApsDKEHUS Ha Hel

13. Onpenenenne KIIJI HarpeBarens

14. UccnenoBanrie MarHUTHOTO B3aUMOJCHCTBUS MOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSIHHBIX MAarHUTOB IPU UX 00BEUHEHUU U Pa3AeICHUH

16. UccrnenoBanue neicTBUA SJIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KaTyLIIKHA C TOKOM U MarHura oT
CHJIBI TOKA U HaNpaBJIECHUS TOKA B KAaTYILIKe

18. M3yuenue neicTBUS MarHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenune KIIJ] anekTpoaBUraTesibHON yCTaHOBKU

21. OnbITHI [0 UCCIIETOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIUHU: UCCIIEOBAHNE U3MEHEHUN

SHAYCHHUA U HAIIPABJIICHUSA WHAYKIIMOHHOI'O TOKa

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenue ¢pu3nku B 8 Kilacce HalpaBJIEHO Ha JOCTUIKEHUE 00Y4atoMMHCS TUYHOCTHBIX,
METaNpPEeIMETHBIX U MIPEIMETHBIX PE3YJIbTATOB OCBOEHUS yUEOHOI 0 IpeIMeETa.
JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:

— TPOSIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3UUECKOM HayKH;

— HOCHHOCTHOC OTHOIICHUC K JOCTHKCHUAM pOCCHﬁCKHX y‘léHbIX (I)I/ISI/IKOB.

Fpa;»cdancxoe u 0yxoeuo-npa6cmeenuoe eocnumanue.;

— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B 06CY)KI[GHI/II/I O6HI€CTBCHHO-3HaLH/IMI)IX " 3THYCCKHX HpO6J’I€M,

CBA3aHHBIX C MPAKTUYCCKUM TPUMCHCHUCM JOCTHKEHUI CI)I/I3I/IKI/I;

— OCO3HaHHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX TTPUHIUIIOB B ACATCIIbBHOCTU y‘IéHOFO.

Icmemuueckoe eocnumanue:

— BOCIIPHUATHUC 3CTCTUUYCCKUX KAUCCTB (1)14314“1601(0171 HAayKH: eé TapMOHUYHOTI'O MMOCTPOCHUS, CTPOT'OCTH,

TOYHOCTH, TaKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HAaHME LEHHOCTU (PM3NYECKOI HaAyKH KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABIISIONIEN KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECa K UCCIIEI0BATENbCKON eI TENIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYHUA:

— OCO3HAaHHUEC ICHHOCTHU 0e30I1acHOro 06pa3a JKU3HU B COBPEMCHHOM TCXHOJIOTUYCCKOM MUPC,

BAKHOCTH IIpaBUJI 0€30I1acCHOrO MOBCACHUS HAa TPAHCIIOPTE, HA JOPOTax, C JJICKTPUUCCKHUM U TCIIJIOBBIM

000pyI0BaHNEM B IOMAITHUX YCIOBHSX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JpYyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:
— aKTHBHOE YYacTHE B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEMbH, IIKOJIbI, TOPOIa, Kpasi)
TEXHOJIOTHYECKON U COLMAIbHON HANpaBIE€HHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3HUECKUX 3HA

HUW;— HHTEpPEC K MPAKTUUYECKOMY H3YYCHHIO TpodeccHii, CBSI3aHHBIX C (PU3UKOM.



JKonozuueckoe socnumanue:
— OpHUEHTaIMs Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIacTH OKpYy Karolen
Cpe.ibl, TUTAHUPOBAHMS TIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCTIEACTBUN I OKpYKAIOIIeH

Cpelbl;— OCO3HAaHHME TJI00aJIbHOrO XapakTepa SKOJIOTMYECKHUX MpoOJeM U MyTed UX pelieHusl.
Aoanmayusa 0d0yuarouie2o0ca K U3MEHANWUMCA YCA08UAM COUUATIbLHOU U RPUPOOHOU CPedbl:

— TMOTPEOHOCTH BO B3aUMOJICHCTBUY IPHU BBIMOJIHCHUH UCCIICIOBAaHUI M MTPOEKTOB (hU3HUCCKON
HAIPABJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUSCKYIO IeSTEIbHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM YUCIe (HOPMYITHPOBATH HJICH, MOHSTHS,
TUINOTE3bl O (U3NYCCKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JACPHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

— IUIAaHHUPOBAHHUE CBOETO PAa3BUTHS B IMPHOOPETCHHH HOBBIX (PU3NUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHAJTM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U TIPUPOJIBI, OOIIECTBA H SKOHOMHUKH, B
TOM YHUCJIC C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;

— OIICHKA CBOMX JICUCTBUH C YUETOM BIIMSIHHSI HA OKPYKAFOIIYIO CPElY, BO3MOXHBIX TII00aIBHBIX

OCJIECICTBUM.

METAIIPE/IMETHBIE PE3YJIbTATBI
YHuBepcanbHbIC O3HABATENbHBIE AEHCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJICHHU);
— yCTaHaBIUBAaTh CYIIECTBEHHBINA MPU3HAK KJIacCU(PHUKAIIIN, OCHOBaHHUS JJIsl 000OIIEHNS U CPABHEHNUS,
— BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBAaEMbIX (haKTaX, JaHHBIX U HAOIIOACHUSIX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBICHUSIM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HYECKUX SIBJICHUH U MPOIECCOB;
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AaKIFOUEHUM, BBIIBUTATh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEIINYUH;
— CaMOCTOSITENIbHO BBIOMPAThH CIIOCO0 perieHus yueOHoi hu3nueckoi 3aqaun (CpaBHEHHE HECKOIBKIX

BapHaHTOB PELLIEHUS, BBIOOp HarboJiee MOIXOAAIIETO ¢ yYETOM CaMOCTOSITENBHO BbIIEICHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oeicmeus:
— HCMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY ILIAHY OMBIT, HECIIOKHBIN (PU3NIECKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCCe0BaHNe (PU3UMUECKOTO SIBICHHUS,
— OIICHWBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAITUIO, TIOTYICHHYIO B XOJI€ HCCIETOBAHUS
WJIU DKCIIEPUMEHTA;
— CaMOCTOSTENbHO GOPMYyITUPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIFOIEHHUS, OIIBITA, UCCIIEIOBAHMSL;
— MPOTHO3MPOBATH BO3MOXKHOE JAbHEWIIIEe pa3BUTHE (DU3MUECKHX POIIECCOB, a TAK)KE BBIBUTATh

MMPCATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.



Paboma c ungpopmayuei:
— MPUMEHSTH pa3jIN4Hble METO/Ibl, HHCTPYMEHTHI U 3allpOChI NPH MOUCKE U 0TOOpE HHPOPMAIUH UITH
JAHHBIX ¢ YIETOM MIPEIOKEHHOW yueOHON (DU3NIECKOM 3a1auu;
— aHaIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO PA3IUYHBIX BUIOB U POpM
IPEJICTaBICHHUS,
— CaMOCTOSITENILHO BBIOMPATh ONTHMAILHYIO (OPMY MIPEICTABICHUS HHPOPMAIUHN U UILUTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAITUSIMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUSA
Obwenue:

— B X0JIe 00CYyXKIeHHs yueOHOro MaTepHasa, pe3yibTaToB JIaA0OPATOPHBIX PadOT U MPOEKTOB 337aBaTh
BOIIPOCHI MO CYIIECTBY 00CYK/1aéMOM TEMbI M BBICKA3bIBATh UJI€U, HALIEJICHHBIC HAapEIICHUE 3a/1a4u U
nojjepkanue 0JaroxenaTeIbHOCTH OOILEHUS;

— COTOCTABJIATh CBOU CYXICHHUSI C CY>KIECHUSMU IPYTUX YYaCTHUKOB JUANIOTa, OOHAPYKHUBATh
pasiiniue u CXoaCTBO HO3HHHfI; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
yOJINYHO TPEICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3MUYECKOTO OTBITA (IKCIIEPHMEHTA,
WCCJICIOBAHMS, MIPOEKTA).

Coemecmnasn deamenpHOCHb (COMPYOHUYECMEBO):

— MOHUMATbh U UCIOIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ MHIMBUIYaTbHON paObOTHI IPH PEIICHUN
KOHKPETHOU (pr3nyeckoi mpoOiaems;

— IPpHUHUMATh OCIIU COBMECTHOH ACATCIIBHOCTH, OPraHU30BLIBATH HeﬁCTBHﬂ o €€ JOCTHXKCHUIO:

pacrpesieNaTh poJin, 00CYKJaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM pabOThl; 000011aTh MHEHUS
HECKOJIBKUX JIIOJEH;

— BBbIIIOJIHATH CBOIO 4aCTh pa6OTI)I, A0CTUTasA KAYCCTBCHHOI'O PE3yJibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOPpAUHHPYS CBOU ﬂeﬁCTBHH C ApYTYUMHU WICHAMU KOMAHBbI;

— OIICHHUBATh KAa4€CTBO CBOCT'O BKJIaJda B O6HII/H>'I MPOAYKT IO KPUTCPUAM, CaAMOCTOATCIbHO
C(l)OpMy.]'II/IpOBaHHLIM Y49aCTHUKaMU B3aHMOHeﬁCTBHH.

YHuBEpCAIbHBIE PETYJIATUBHBIEC IEHCTBUS

Camoopzauummm:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUSIX, TPEOYIOMINX I pelieHus: (PU3NIECKUX
3HaHUM;

— OPHEHTUPOBATHCS B PA3IUYHBIX MOJXO0/1aX MPUHATHUS pelleHUH (MHIMBUAYaAIbHOE, IPUHATHE
peleH s B ITpyIIe, IPUHATHE PEIIeHUH rpymoil);

— CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCHICHUA (1)1/131/111601(0171 3aJa4u WJIH I1JIaHa UCCIICIOBaHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeaiaracMble
BapHUaHThI PEUICHUN;

— JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (pehrexcus):
— J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIPEJIaraTh IIaH €€ U3MEHECHUS;

— OOBSCHATH MIPUYMHBI JOCTHKEHUS (HEJOCTHKECHUS ) PE3yIbTATOB ACATEILHOCTH, 1aBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;



— BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM UHCJE B X0/ BBIMOJIHEHUS (PU3UUYECKOTO HCCIIET0BAHUS
NI HpOQKTa) Ha OCHOBC HOBbIX OGCTOHTGHBCTB, NU3MCHUBIINXCA CHTyaHHfI, YCTAaHOBJICHHBIX OI_I_II/I6OK,
BO3HUKIIUX TPYJIHOCTEH;

— OL€CHHMBATbhb COOTBETCTBUEC PE3YyJIbTaTa HCIU U YCIIOBUAM.
QMOMMOHaJ'leblIZ UHmMEeN1eKm:

— CTaBUTH ceOs Ha MECTO APYroro 4ejaoBeKa B X0J1€ CIopa WK JUCKYCCUH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.
Ilpunamue cedsn u opyaux:

— TpU3HABaTh CBOE MMPABO Ha OMIMOKY MPHU PEHICHUN PU3UUECKUX 3a]ad WK B YTBEPKICHUSIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTh Y 00Yy4arOIUXCs
YMEHHUI:

— HCIIOJIB30BATh IMMOHATHUA: MAaCCa U Pa3MEPbI MOJICKYJI, TCIIJIOBOC IBUKCHUC aTOMOB U MOJICKYIJI, arperaTHbIC
COCTOAHUS BCIICCTBA, KPUCTAJNIMYCCKHUEC U aMOpq}HLIe TCIa, HaCBIH_IeHHHﬁ u HeHaCLI-IHCHHBIﬁ mmap,
BJIAJKHOCTB BO3yXa, TEMIICpaTypa, BHYTPCHHAA SOHCPI U, TEIJIOBOI JABHUI'aTClIIb, BHGMCHTapHI)If/i
BHGKTpI/I‘IeCKHﬁ 3apsaa, SJICKTPHUICCKOC MOJIC, IPOBOAHUKH U AUBJICKTPUKH, IMOCTOSIHHBIH BHGKTpI/ILIeCKI/Iﬁ TOK,
MAarHuTHOC I10JIC,

— pasnuyaTh sBJIEHUS (TEIJIOBOE pacllupeHue/cxkaTe, Terionepeaaya, TeioBoe paBHOBECHE,
CMauMBaHUE, KaIWJUIIPHbIE SIBJICHUS, HCIIApEHNE, KOHACHC ALK, TUIaBJIEHUE, KPUCTAIIIN3aLus
(oTBepaeBaHuE), KUIIEHHUE, TeIuIonepeada (TemIonpoBOIHOCTb, KOHBEKIIMS, 3JTyUYEHUE); dJIEKTPpU3aIHs Tel,
B3aMMOJIEICTBHE 3apsA10B, IEHCTBUSA JIEKTPUUIECKOIO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBHE
MarHuTOB, IEUCTBHE MAarHUTHOT'O TI0JIS HA MIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIM) IO OMU
-CaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SIBICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIe
¢dbu3nueckre BICHHS B MPUPOIE: MOBEPXHOCTHOE HATSKEHUE U KaTWJUISPHBIE SIBJICHUS B IPUPOJIE,
KpHUCTAIIBI B IpHpoe, uznydenrne ComHIla, 3aMep3aHne BOAOEMOB, MOPCKUE OpHU3bI, 00pa30BaHUE POCHI,
TyMaHa, UHes, CHETa; SJIEKTPUUECKHE SIBJICHUS B aTMOC(epe, dTIEKTPUUECTBO KUBBIX OPTAaHU3MOB; MarHUTHOE
rosie 3eMJiiu, Apeid Moo CoB, pOJIb MArHUTHOTO TOJIS IS )KU3HH Ha 3eMJie, MOJSPHOE CU-STHUE; TIPU TOM
MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJIENATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NIECKUX
SIBIICHUI;

— OIUCHIBATh U3yYECHHBIE CBOWCTBA Te U (PU3NUYECKUE SBJICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIJIOTHI, YAeJbHas TEINIOEMKOCTh BEIIECTBA, yeIbHAas
TEIUIOTA TUIaBJICHUS, yAeIbHas TeIUI0Ta NapooOpa3oBaHus, yAeIbHas TEIUIOTa CTOPAaHUs TOIUINBA, KO PUIH
€HT TOJIE3HOTO JIEUCTBUS TEIUIOBOM MAllIMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa, SJIEKTPUUYECKUN 3apsl,
CUJIa TOKa, dJIEKTPUYECKOE HAIIPSKEHHUE, COITPOTUBIICHUE IIPOBOJAHMKA, YIEIbHOE CONIPOTUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTH JIEKTPUUECKOr0 TOKA); MPH OMUCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCMOJIb3yEeMbIX BEJTMUNH, 0003HAUEHUS U €AMHUIBI (PU3NYECKUX BETMYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU BEIMYUHAMH, CTPOUTH I'paduKH U3yUYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYMH;

— XapakTepu30BaTh CBOWCTBA Tel, (PU3NUYECKHE SBICHUS U MPOLECCHI, UCIIOIb3ys OCHOBHBIE
II0JIO’KEHUS MOJIEKYIISIPHO-KMHETHYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHILIMII CYNIEPIO3UINHM MT0JIeH (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsA/a, 3akoH Oma JuIs ydacTka Lenu, 3akoH J[xoyns -Jlenna,



3aKOH COXpaHEHUs YHEPTUH; TIPU 3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBATH €T0
MaTEMaTHYECKOE BBIPAKEHHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCHl M CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYallUil TPaKTUKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH 00BsiC-HEeHHe u3 1 - 2
JIOTHYECKUX IIaroB ¢ Onopoi Ha 1 - 2 u3yuyeHHBIX CBOMCTBA (PU3UYECKUX SABICHHUN, PU3NUIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIE 3a/1a41 B 2 - 3 ICHCTBUS, UCIIONB3YyA3aKOHBI U (POPMYJIBI,
CBSI3bIBAOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33a[a4 3alMChIBAaTh KPATKOE yCIIOBHUE,
BBISIBIISATh HEJIOCTATOK JAHHBIX JJIs1 pEIICHUS 3a/1a4d, BBIOMPATh 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE ISl e€
peLeHtsl, IPOBOIUTh PAcUEThl U CPAaBHUBATH M1OJIyYCHHOE 3HaUeHHE (PU3NYECKON BEIIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

— pacCiio3HaBaTb Hp06HCMBI, KOTOPBIC MOKHO PCIIUTL ITPHU ITOMOIIHA (I)I/I3I/I‘-IGCKI/IX MCTOOB; UCIIOJIb3Ys
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC IIPEAIIOIONKECHUE, OLICHUBATH IIPAaBUJIIBHOCTE ITOPAAKA
IMPOBCACHUA NCCIIEA0BaHM, ACJIaTh BBIBOABI;

— MPOBOJUTH OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABICHUN WM (U3NYECKUX CBOWCTB Tell

(KanwUIsipHbIE SIBJIEHMSI, 3aBUCUMOCTb JIaBJIEHUS BO3yXa OT €ro 00bE€Ma, TeMIepaTyphl; CKOPOCTH Ipo-1iecca
OCTBHIBaHUS/HATPEBAHUS IIPU U3ITYYEHUH OT IBETA U3JIy4aIOIIEH/IOTIOMIAIOIeH TOBEPXHOCTH; CKOPOCTh
WCIIapeHUs BOJBI OT TEMIIEPATYPHI KUIKOCTH U TUIOMIAAHN €€ ITOBEPXHOCTH; SJICKTPU3AIUS TEN U
B3aMMO/ICIICTBHE IJIEKTPUUECKUX 3apsI0B; B3aUMO/ICHCTBHE TOCTOSSHHBIX MATHUTOB, BU3yaIH3aIUsl Mar
HUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB; IEHCTBUSI MATHUTHOTO TOJIsI HA MIPOBOJAHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUTATElIS MOCTOSHHOTO TOKa): (OpMYyIUPOBAThH ITPOBEPSiEMbIC
MIPEATION0KEHHS, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO0 000PYI0BAHMS; OMUCHIBATH XOJ OIBITA 1
(GbopMyIHUpOBaTh BHIBOJIBI;

— BBINOJHATH MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXKHOCTU BO3/1yXa, CUJIBI TOKA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 1aTYUKOB (1)I/ISI/I‘I€CKI/IX BCJIMYMH, CPAaBHHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCICAOBAHNUEC 3aBUCUMOCTHU OJHOM (I)I/I3I/I‘-ICCKOI71 BCIIMYHHEI OT I[perfI C

HCIOJIb30BAHUEM IIPSAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHHUA ITPOBOJJHHUKA OT €T0 UIMHBI, TIJIOIAaAN
MOMEPECUHOTO CCUCHUA U YACIBbHOI'0 COIMPOTHUBJICHUA BCUICCTBA ITPOBOJHUKA, CUJIBI TOKA, HAYIICTO Y€PE3
IMPOBOAHMK, OT HAIPSKCHUA HA MPOBOAHUKE, UCCIICAOBAHUEC IMOCIICA0OBATCIILHOTO U Ma-palICJIbHOTO
COeTMHEHUI HpOBOI[HI/IKOB)Z IJIaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY U BBIIIOJIHATH U3MCPCHU,
CJICAY NMPEATIOKCHHOMY IJIaHY, q)HKCHpOBaTB PE3YJIbTATHL HOJ'Iy‘I@HHOfI 3aBUCUMOCTH B BUJIC Ta6J'II/II_I u
Fpa(I)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM HCCICAOBAHNA,

— MPOBOANUTE KOCBCHHBIC U3MCPCHUA CbI/ISI/I'-IeCKI/IX BCJIIMYHH (ynenLHas{ TEMIOEMKOCTh BCIIIECTBA,
COIMPOTUBJICHUC ITPOBOIHUKA, pa60Ta 1 MOIIHOCTD 3JICKTPUYICCKOTO TOKa)I IJIaHUPOBATb U3MCPCHMU,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)I(eHHOﬁ HHCTPYKIUH, U BBIYUCIIATH 3HAYCHUC
BCIINYHHBI;

— co0uoaaTh MpaBuiia TEXHUKK 0€30MaCHOCTH IpHU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPOM Ha
UX ONMMCAHM (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS IOMOB, TUTPOMETp, TapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CYETUUK IIEKTPUUECKOM SHEPTUH, 3JIEKTPOOCBETUTENbHbIE IPUOOPHI, HArpeBaTEIbHbIE
JIEKTPOIIPUOOPHI (IPUMEPBI), HIEKTPUUECKHE ITPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATENb
MIOCTOSTHHOTO TOKa), UCTIOJIb3Ysl 3HAHUS O CBOMCTBAX (DM3MYECKUX SIBICHUIN U HEOOXOIUMBbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

— pPAacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE IPHOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKAM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb



BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LETNEH ¢
MOCJIeI0BATEIbHBIM U apaJlJIebHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHUS
JIEMEHTOB JICKTPUYECKUX LIEeTIEH;

— TPUBOJAUTH MPUMEPBI/HAXOAUTH HH()OPMAIHIO O IPUMEPaxX MPAKTHYECKOTO UCTIONb30BAHUS
(bU3MYECKUX 3HAHUH B MOBCEHEBHOM XH3HU JJIs1 0OecTieueHus: 6e30MacHOCTH P OOpaleHHH ¢ IPUoo

-paMU U TEXHHUYECKUMU YCTPOHCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXalollel cpene;

— OCYILUECTBIATh NOUCK HH(pOpMAIMM (PU3HUECKOro conepKaHus B ceTh VIHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIICIATh HH(POPMALIUIO,
KOTOpasi SIBJISETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

— HCIIOJIb30BAaTh MPU BBIMOJHEHUH YUEOHBIX 3aJaHIIl HAYYHO-TIOMYJIAPHYIO JTUTEPATYPY PU3NUECKOTO
CoJiepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTh MIHTepHET; BlIafeTh IpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIEHUs, 0000111asi HH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PM3UYECKOTO CO/IEPKaHMs, B TOM YHCIIe MyOJINYHO MPEACTaBIATh PE3YIbTaThl
IIPOEKTHOM WIM HCCIIEA0BATEIBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3y4CHHBIN
MOHATUIHBIN anmapat Kypca (PU3HMKH, COITPOBOKIATH BHICTYIIJICHUE TPE3EHTAIHEH;

— TIpY BBIIIOJHEHUN y4eOHBIX MPOEKTOB U UCCIIETOBAHMNA (PU3NIECKUX MPOILIECCOB PACIIPEALIIATh
0053aHHOCTH B IPYIIIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 33/1a4aMH, CJICIUTH 32 BBITIOJTHEHUEM IIJIaHa
NeWCTBUI U KOPPEKTUPOBATH €T0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJ] B JESATEIbHOCTD TPYIIIIbI;
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aMMO/IEHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.



PU3UKA 9 KJI

IHOACHUTEJIBHAA 3AIIUCKA

CopneprkaHue IporpaMMbl HaIlpaBJIeHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHON TPAMOTHOCTH y4YaIlUXCsl U
OpTraHU3aIMI0 U3Y4YeHUsT (PU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH MTPEIMETA
B peanmzanuu tpeboBanuiit ®PI'OC OOO K rraHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJbTaTaM
00y4eHHUs, a TAKXKE MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYUHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB, TOCKOJIBKY
¢bu3nveckre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMHUEH
u pusudeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIA]] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEJOCTaBIIsAET Hanbosiee sicHble 00pa3Libl IPUMEHEHHSI HAyYHOTO
METO/a MO3HAHMUA, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HapsALy C IPYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JO0JDKEH AAaTh HIKOJIBHUKAM
IpeJCcTaBiIeHUE 00 YBIEKATEIbHOCTH HAyYHOI'O UCCIIEIOBAHUS U PAJOCTH CAaMOCTOSATEIIBHOTO OTKPBITUS

HOBOT'O 3HAHU:.

Opna 13 rIaBHBIX 33124 PU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HaAyKe y OCHOBHOW MacChl 00 yJarOIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
BaYKHOM 3a/1a4yeil SABIIAETCS BBISBICHHUE U TIOJTOTOBKA TAJIAHTJIMBBIX MOJIOBIX JIFOJICH 7Sl IPOAOIKEHUS
o0Opa3oBaHMs U JAIBHEUIICH MPOoPeCcCHOHATBHON IEATEeIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAHUH M CO3/IaHUH HOBBIX TE€XHOJIOTUH. COTJIaCHO MPUHITOMY B MEKIYHAPOTHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHayYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHUMAaTh aKTUBHYIO TPax
-JIaHCKYIO TTO3UIUIO TI0 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0
TFOTOBHOCTb MHTCPECOBATHCA €CCTCCTBCHHOHAYUYHBIMU UACAMMU. Haquo FpaMOTHBIﬁ YCJIOBEK CTPEMUTCA
Y4acTBOBATh B ApryMCHTUPOBAHHOM O6CY)K]1€HI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEeTO CIAEAYIOIINX KOMIETCHTHOCTEH:

— HAY4YHO 0OBACHATH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U UCTIOJIb30BATH HAYYHBIC NOKA3ATCIbCTBA AJI ITOJIYYCHHA BBIBOOOB.

N3ydenne pusmku ciocoOHO BHECTH PENMIAIOIININ BKIaA B JOPMUPOBAHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus GpU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konmenun
npenoaaBaHus yueOHoro npeamera «du3nka» B 00pa3oBaTeIbHBIX Opranu3amnusax Poccuiickoit deaepanun,
peaTu3yoLIX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEpKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

Henu nzyuenust puszuxu:

— mnpuoOpeTeHne UHTepeca U CTPEMIIEHHUS 00yJaloMXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE WX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U q)OpMI/IpOBaHI/IC HUCCICI0BATCIIBCKOI'O
OTHOILICHUA K OKPYXKAIOIIUM SBJICHUAM;



— (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yIbTaTa U3YYEHHUSI OCHOB CTPOCHHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (opMupoBaHue IPEACTABICHUM O POIU HU3UKH ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHII;

— Ppa3BUTHE MPEICTABICHUI 0 BO3MOXXHBIX cepax Oynymieit npodeccuoHanbHOM
NesITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOArOTOBKA K JaJbHEHIIEMY O0YyYEHHIO B 7TOM
HaIPaBJICHUU.

JlocTrykeHHe ATUX 1eliei Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00eCcIeunBacTCs
pEILICHHEM CIICAYIONINX 3a/1a4:

— ano6peTeHHe 3HAHHH O JUCKPETHOM CTPOCHHUH BECIICCTBA, O MCXAHUYCCKHUX,
TCIUIOBBIX, DJICKTPUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX SIBJICHUAX

— TpuOOpeTEeHNE YMEHUI ONHCHIBATD U OOBACHATH (PU3MUECKUE SBIICHUS C
HCII0JIb30BAHNUEM IIOJyUYEHHBIX 3HAHUM;

— OCBOEHHUE METOJI0B PEIICHUs TPOCTEHIINX PACYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6JHOIIaTI) MMPUPOAHBIC SABJICHUA U BBIIIOJIHATE OIIBITHI, J'Ia60paTOprIe
pa60TbI H OKCIICPUMCHTAJIBHBIC UCCJIICIOBAHUSA C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— 0CBOEHHUE MPUEMOB pabOTHI ¢ nH(OpMaNHEl (U3HMIECKOTO COJCPIKAHMUS, BKIIOYas
WHGPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUIX (PU3UKHU; aHAIN3 U KPUTUICCKOE OICHUBAHUE
nH(pOpMAIIHH;

— 3HAKOMCTBO €O cepamu mpodhecCUOHATBLHOM NeSITeIbHOCTH, CBSI3aHHBIMU C
(U3HKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHSIX
(bu3nuecKkoil HayKu.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBisercs o0g3aTeNbHbIM IIPEIMETOM Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBaHus. JlaHHas nmporpamma npeaycMaTpuBaeT u3ydeHue pusuku Ha
6a3oBoM ypoBHE B 9 kiacce B 00bé€Me 102 yaca 1o 3 yaca B He/IETIO.

COJEP)KXAHHUE YYEBHOI'O ITIPEJIMETA

Paznen 1. Mexannueckue siBJICHUA

Mexannueckoe nBuxkenue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE NpsiMOJIMHEWHOE ABrkeHne. HepaBHomepHOE
PSIMOJIMHENHOE NBHKeHNE. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE NpsMonHeHOe BmkeHne. CBoOoHOE magenne. OnbIThl [ anwes.
PaBHOMepHOE nBHKEHUE 0 OKpYXHOCTH. [lepuon u yactora oOpamienus. JInnelHas u yrionas
cKkopocTU. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepseb1it 3akoH Hprorona. Bropoi 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHiun
CYIIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUs! CKOJIbKEHUS, CUjla TPEHUS MOKOs, Apyrue
BUJIbI TPEHHUS.



Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHSL. Y CKOpeHHE CBOOOTHOTO naieHus. [IBikeHune
rmaneT Bokpyr Comnaita (MC). IlepBas kocmMudeckasi CKOpocTh. HeBecOMOCTh U meperpy3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO TEma C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. 3Menenne ummynbca. Mnynbsce cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCA.
PeaktuBHoe nmwxenue (MC).

Mexanunueckasi paboTa 1 MOIIHOCTb. PaboTa cuit TspKecTH, yrpyrocTH, TpeHus: CBs3b SHEpIuu U
paboTte! [loTeHnManpHas 3Heprus Tena, MOJAHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHIanpHas sHep
rus cxaToi npyxuHsl. Kuneruueckas sueprus. Teopema 0 KUHETUUECKON S3HEPIUH. 3aKOH
COXPAaHEHHs MEXaHUYECKON YHEPTHUH.

Jlemoncmpayuu

1. HaGmronenne MexaHUYECKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUETa

2. CpaBHEHHUE TTyTeH U TPACKTOPHI ABMKEHHS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBLHO Pa3HBIX TEI
oTcuéTa 3. V3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS

4. HccnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOTO JIBIIKEHUS

5. HaOnrogenue qBUXEHHs TeJa MO OKPYKHOCTH

6. HaGmroieHne MexaHU4IeCKUX SIBJICHUH, TIPOUCXOIAMINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTENILHO KaOMHeTa (hU3UKU

7. 3aBUCHMOCTBH YCKOPEHHS TeJla OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHUJIbI

8. HaGuroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEII

9. HM3MeneHnue Beca Tena Mpu YCKOPEHHOM JIBHXKEHUU

10.ITepenaua umnynbca Npy B3aUMOJCHCTBUU TE

11.ITpeoOpa3zoBanusi SHEPTUU IIPH B3aUMOJCHCTBUN T

12.CoxpaHeHue uMIyJibca Mpu HEYpyroM B3auMOACHCTBUU

13.CoxpaHeHne UMITylibca pyu a0COMOTHO YIPYTOM B3aUMOACHCTBHH

14.HabnroieHue peakTUBHOTO JIBHKEHUS

15.Coxpanenne MexaHU4eCKON YHEPTHH MIPH CBOOOTHOM TMaJICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JIBUKEHUHU TeJa MOl AEHCTBUEM MPYKUHBI

Jlabopamopuvie padbomovt u onvimul

1. KoHcTpyHnpoBaHue TpakTa JUls pa3roHa U JajdbHENIIero paBHOMEPHOTO ABHKEHHS
HIAPHKA UITH TEIEKKU

2. OmnpeneneHue cpeHeN CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS IIapHUKa 110
HAKJIOHHOM IIOCKOCTH

3. Ompenenenue yCKOPEHHsI TeJIa TIPU paBHOYCKOPEHHOM JIBUKCHHUH TI0 HAKIIOHHOM
TUTOCKOCTH

4. VccnenoBaHue 3aBUCMOCTH ITyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJbHOU CKOPOCTH

5. TIpoBepka runoTe3bl: €Clid MpU PaBHOYCKOPEHHOM JIBUKEHUHU 0e3 HaualnbHOM CKOPOCTH
MYTH OTHOCSTCS KaK psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHU
OJTMHAKOBEI

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUSI OT CUIIbI HOPMAJIBHOTO
TTABJICHUS

7. Onpenenenne K0dPPUIUEHTA TPEHUS CKOTBKCHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Ompenenenue paboOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBHXKEHHUH TeJa 1O
TOPU30HTAIIBHOU
MIOBEPXHOCTH



10.0Onpenenenne paboThl CHIIBI YIPYrOCTH HpU MOABEME Tpy3a ¢ UCIOIb30BaHUEM
HETOABI)KHOTO U TIOABHKHOTO OJIOKOB
11.M3y4yenue 3akoHa COXpAHEHUS SHEPTUU

Pazgen 2. Mexanndeckue KoJ1e0aHusA U BOJIHEI

KonebarenbHoe nBuxeHue. OCHOBHbIE XapaKTEPUCTUKK KoieOaHU: Ieprol, 4acToTa, aMILIUTYAA.
MatemaTuueckuii U Ipy>KMHHbINA MasTHUKH. [IpeBpaliienue 3Hepruu npu KojaedaTreabHOM ABUKEHHUHU.
3aryxatomue kojiebanus. Beinykaennsie konebanus. Pezonanc. Mexanndeckue BosiHbI. CBOWCTBA
MexaHu4yecKux BoJH. [Ipo nonpHbIE 1 onepedHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTD €€
pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM Tele, ceiicmuueckue BoiIHbl (MC).

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. HGPa3BYK U yIbTPa3BYK.

Jemoncmpayuu

1. HaGnronenue koaeOaHMid TeJ MO/ IEHCTBUEM CHIIBI TSDKECTH U CHIIBI
ynpyrocti 2. Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE
3. HabmroreHue BBIHYX/IEHHBIX KOJIeOaHUI U Pe30HaHCa

4. PacripocTpaHeHHe IPOAOJIBHBIX U ITOTIEPEYHBIX BOJIH (HA MOJIEIIN)

5. HabGnroieHue 3aBHCHMOCTH BBICOTHI 3BYyKa OT YaCTOTEI

6. AKyCTUUECKHI PE30HAHC

Jlabopamopnuvie pabomot u onvimal

1. Onpenenenye 4acTOThl U IEPUOAA KOJIEOaHUN MaTEMaTUYECKOTO MasiTHUKA

2. OmnpeneneHue yacTOThl U Nepuoja KojJedaHui Ipy>KMHHOIO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH TIepro/1a KojaeOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIEpHoa KoJeOaHui IPY>KMHHOI'O MasiTHUKA OT Macchl Ipysa

5. IIpoBepka HE3aBUCUMOCTH TIEpHOJIa KoiaeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MIEpUOAa KoJIeOaHul MPYKMHHOTO MasiTHUKA OT MacCChI
rpy3a 1 )KE€CTKOCTHU MPY>KUHBI

7. U3mepenune yckopeHus CBOOOHOTO MaJIEHUS

Pasznen 3. BJICKTPOMZIFHI/ITHOG IM0JI€ U JIEKTPOMArHUTHBIC BOJIHBI

DIEeKTPOMarHuTHOE MoJj€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH
[Ixana 3eKTPOMArHUTHBIX BOJIH. ICIIOIb30BaHUE ANEKTPOMArHUTHBIX BOJIH JJISl COTOBOM
CBSA3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoMicTBa 3JIEKTPOMATHUTHBIX
BOJIH

2. BotHOBEIC CBOMCTBA CBETA

Jlabopamopuvie pabomot u onvimul

1. 3y4yeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOUIBHOIO TesedoHa

Pa3gen 4. CBeToBbI€ IBJICHUSA

JIyaeBas mozeinb cBeta. Mcrounuku cera. [IpsmonnHeliHOoe paciipocTpaHEHHE CBEeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBeta. 3akoH npesiomiieHus cBeta. [loHOe BHYTpeHHEE OTpakeHUE CBETA.
Hcmonp3oBanue moHOTO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.



JIunza. Xop nydeit B muu3e. OnTudeckas cucreMa QoToarnmnapara, MUKpockona u Teneckomna (MC).
I'ma3 kak ontuyeckas cucteMa. biIM30pyKkoCTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Clio)keHUE CrIeKTPaIbHBIX [IBETOB.
Hucnepcus ceera.

Jemoncmpayuu
1. TlpssmonuHelHOE pacpoCTpaHEHHE
CBeTa.

2. OtpaxeHue cBeTa.

3. Ilomyuenue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM
3epkanax. 4. IIpenomieHue cBera.

ONTUYECKUH CBETOBOI.
Xon Jiydeit B coOuparomei JuH3e.
XoJ1 Ty4deil B pacCcerBaroIIeH JIMH3E.

®© N oW

[Tosryuenue n300pakxeHU € MOMOILBIO JIUH3.

9. Ilpunnun aericTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTA.
10.Mopens rnasa.

11.Paznoxenue 6eJ10ro cBeTa B CIIEKTP.

12.ITostyuenue 6enoro cBeTa MpH CI0XKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuvie pabomot u onvimal

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO Jiyya OT yrja

MaJCHHUS.

2. N3yueHne XxapakTepUCTHK U300pakeHUs TIpeIMETa B IJIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCMMOCTH yTJIa IPEOMIICHHUSI CBETOBOI'O JIy4a OT yIJia MaJeHHs Ha TPaHuIe
«BO3yX—CTEKIJIO».

4. Tlonyuenue n3o00paxeHUM C TOMOIIBI0 COOMPAIOIIICH JIMH3BI

5. Omnpenenenue pOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHIIBI cO Omparomieit
JIUH3BI.

6. OnBITHI IO PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB P UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nea 5. KBanroBble IBJIeHUS

OnsiTel Pe3epdopaa u miianerapHas Mozens atoMa. Mozens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(da, 6eTa 1 raMmaunziaydenus. CTpoeHne aToMHOTo sijipa. HykimonHas
MO/JIeJIb aTOMHOT O siipa. V30TomBI.

PannoaxTtuBHbIe peBpaieHus. [lepros nomnypacmnaga aTOMHBIX SIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsA0BOT0 U MACCOBOTO YNCENL. DHEPIHUsl CBSI3U aTOMHBIX
siep. CBs3b Maccel U dHepruu. Peakiyu cunTe3a u nenenus saep. Mcrounnku sneprun CosHna u

38&3n (MC). Snepnas sHepretuka. J[ecTBUS paIMOAKTHBHBIX U3JIYICHHUH HA )KUBBIC OPTaHU3MBbI
(MO).

Jemoncmpayuu

1. CrexTphl U3Ty4eHUS U MOTJIOMICHHUS.

2. CexTphl pa3IuyHbIX ra30B.

3. Cnektp BoAopoa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. PabGoTta cuérunka HOHU3UPYIOIMINX U3TyYECHUMN.



6. Perucrpanus u3iaydeHust NpUpOIHBIX MHHEPAIOB U IPOAYK TOB.

Jlabopamopuvie pabomuvl u onvimul
1. HaGxiroieHue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB
U3ITy4eHUSI.

2. UccnenoBanue TPEKOB: H3MEPEHNE YHEPIHU YaCTHIIBI 10 TOP MO3HOMY ITyTH (T10
¢dororpadusam). 3. UsmMepenne paanoakTHBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOLYIb

[ToBTOpHTENEHO-0000IAIONINI MOAYIIH IPEIHA3HAYEH [Tl CHCTEMATH3aUU 1 0000IeHUS
IPEIMETHOTO COJCPKAHUS U OMBITA JIEITEILHOCTH, TPUOOPETEHHOTO IIPU U3YyYSHUHU BCETO Kypca
¢u3uKy, a TaKke A1 TOAroTOBKM K OCHOBHOMY rOCyIapCTBEHHOMY SK3aMeHy 1O (DU3HKE IS
00y4aromuxcsi, BHIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipu u3yyeHUn JTaHHOTO MOAYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI ACSITEIbHOCTH, HA
OCHOBE KOTOPBIX 00ECIICUNBACTCS JOCTHKCHHUE MTPEIMETHBIX U METANIPEIMETHBIX TUTAHUPYEMBIX P
3y/IbTaTOB 00yUeHUsI, POPMUPYETCS €CTECTBEHHO-HAYYHASI TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOOB
WCCJICJIOBAHMSI SIBJICHUW TIPUPOJIBI M TEXHHUKH, OBJIAJICHUE YMEHUSIMHU OOBSACHATh QU3HUYCSCKUE SBICHHSI,
MIPUMEHSIS MMOJTyYEHHBIC 3HAHUA, PEIIATh 3a7a41, B TOM YKCJIe KaueCTBEHHBIC U SKCIICPUMEHTAJIbHBIC.

[TpuHIMIHATBEHO AESTEILHOCTHBIN XapaKkTep JaHHOTO pa3jelia pealn3yercs 3a CYET TOro, YTo

ydqamuecs BbIIOJIHAKT 3alaHuA, B KOTOPBIX UM IPpEAJIaracTcsi:

— Ha OCHOBC ITOJIYUYCHHBIX 3HAHUM paciio3sHaBaTb U HAY4YHO OOBSCHSATH (1)I/ISI/IT-IGCKI/I€
SIBJICHHS B oxpy;xa}omeﬁ npupoac u HOBC@HHGBHOﬁ KHU3HU,

— HCIIOJIb30BAaTh HAYUYHBIC METO/AbI HCCICAOBAaHUA (bHBI/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM 4HUCJIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB,

— OOBACHATH HAay4YHBIC OCHOBBI HanOoJiee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOJ’IOFI/II\/JI,
HaIIpuMEp, IPaKTUUICCKOr0 UCITOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB S3HCPIr HAa OCHOBEC 3aKOHA
Ipe-BpalllCHUA U COXpPaHCHHA BCEX N3BCCTHBIX BUOB SGHCPTHUU.

Kaxxnas u3 Tem JaHHOTO pa3jiena BKII0YaeT SKCIEPUMEHTAIbHOE HCCIeI0BaHue 0000IIAr0Iero
xapakrtepa. Pa3aen 3aBepiiaercs mpoBeeHHEM TUArHOCTHYECKON M OIEHOYHOM paboThI 3a Kypc OC
HOBHOM IIIKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

I/I3y‘-ICHI/IC (bH3HKH B 9 Kacce HaIpaBJICHO HAa JOCTUKCHHUC OGy‘IaIOH_II/IMI/ICH
JIMYHOCTHBIX, MCTAIMPECAMETHBIX U IMMPCIMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6H0r0
npeameTa.

JINMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TMpOsIBIIEHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hr3HUecKoit

HAayKHU; — HNCHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHfICKHX y‘-IéHBIX (I)I/I3I/IKOB.

TI'pasicoanckoe u 0yxoeHo-npagcmeennoe 6ocnumanue:
— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAYMMBIX M STHIECKHIX
po06JieM, CBA3aHHBIX C MPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

— OCO3HAaHUC BaA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIILHOCTHU y‘-IéHOFO.



Icmemuueckoe eocnumanue:
— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO IMOCTPOCHHUS,

CTpOroCT, TOYHOCTH, JJAKOHHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHUE IIEHHOCTU (PM3UYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA [T03HAHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIISIIOLIEN KYJIbTYpBI,

— Pa3BUTHUC Haquoﬁ J'IIO603HaTeJ'IBHOCTI/I, HHTEpECA K HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:
— OCO3HaHHUE IIEHHOCTH 0e30MacHOro 0dpasa JKU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
B2XHOCTH TIPABHII OE30MMACHOTO MOBECHUS HA TPAHCIIOPTE, HA IOPOTax, C AJICKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSAX;
— ¢c(hOpMUPOBAHHOCTH HABbIKA PeIIEKCHH, TPU3HAHIE CBOETO IIPpaBa Ha OMKUOKY U TAaKOT'O e

[IpaBa y Apyroro 4ejioBeKa.

Tpyooeoe 6ocnumanue:
— AKTHUBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 33/1a4 (B paMKax CEeMbH, IIKOJIbI, FOPO/Ia,
Kpasi) TEXHOJIOTMYECKOU U COIMAIbHOM HAMPABIEHHOCTH, TPEOYIOIINX B TOM YHUCIIE U
(bu3nUecKUX 3HAHUM;

— HUHTEpeC K MPaKTHUECKOMY H3YyYEHHUIO Mpodeccuil, CBSI3aHHBIX C PUIUKOM.

JKonozuueckoe eocnumanue:
— OpHUEHTAIUs Ha IPUMEHEeHHE (PU3NUECKUX 3HAHUM 7S pelIeHHs 3a/1a4 B 001acTu
OKpY’Karolllel cpebl, IIIaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH AJIs
OKpY>Karollen Cpeibl;

— OCO3HAHHE TII00abHOTO XapaKTepa IKOJIOTHYICCKHUX HpO6HCM u HYTeﬁ UX pCHICHUS.

Aoanmayua 0dyuaiowe2oca K U3MEHAOWUMCA YCIA0BUAM COUUATLHOU U NPUPOOHOT
cpeobl:— TOTPEOHOCTH BO B3aUMOJICHCTBUY IPY BHIMOIHEHUH UCCIIEIOBAaHUI U IPOEKTOB
¢u3nveckoil HarpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHX;

— TOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pe3 MPAaKTUUYECKYIO AESITENbHOCTD;
— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM yHuciie GOPMYIMPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKHX OOBEKTaX U SBICHMSIX;

— OCO3HaHHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
— IUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aMMOCBSI3U MPUPOIbI, 0OIIECTBA U
SKOHOMMKH, B TOM UHCJIE€ C UCTIOJIb30BaHUEM (PU3UUYECKUX 3HAHMUIA;

— OIIEHKA CBOUX JIEUCTBUH C YUETOM BIHUSIHUS HAa OKPY)KAIOILYIO CPEY, BOZMOKHBIX

r100alIbHBIX MMOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDBI
YHuBepcaabHbIE M03HABATEIIbHBIE IECTBUS
Ba3zoenie nocuueckue oeiicmeun:

— BBIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);



— YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCCHU(DUKALINU, OCHOBAHUS JIJIs1 000OIIEHHS U
CPaBHEHHS;, — BBISBISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B paCCMATPUBAaEMbIX (paKkTax, JaHHBIX
U HaOJTIOICHHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM,

— BBISBJISITh IPUYHHHO-CIICACTBEHHBIE CBSI3U NIPH M3YYCHUH (DU3MYECKUX SBJICHUH U IIPOIIECCOB;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICTYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOYCHUH, BBIIBUTATh

TUIOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BEIIMYNH;

— CaMOCTOSITEIHHO BBIOMpATh CIIOCO0 perieHus yaeOHol Gu3ndeckon 3a1aun (CpaBHEHHE
HECKOJIbKUX  BAapUAHTOB PEIICHUS, BEIOOp HanOoJiee MOIXOISIIETO ¢ YYETOM CAMOCTOSTEIILHO

BBIACJICHHBIX KpI/ITepI/IeB).

baszoevle uccneoosamenvckue oelicmeus:
— HCIOJB30BaTh BOMPOCH! KaK UCCIIEIOBATEILCKII HHCTPYMEHT MO3HAHHUS,
— TIPOBOMTH MO CAMOCTOSITEIILHO COCTABICHHOMY TUIAHY OTIBIT, HECJIIOXKHBIH (PU3NYCCKHIA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHNE (PU3HUECKOTO SIBIICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIIHIO, TIOJTYYCHHYIO B XOIC
WCCJICTOBAHMS WM YKCIICPUMECHTA,;
— CaMOCTOSITEIHbHO (POPMYITUPOBATH OOOOIIEHHS U BBIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIIBITA, UCCICIOBAHMS;
— IPOrHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HUCCKUX MPOIIECCOB, a TAKIKE

BBLIBUT'aTh MPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAax.

Paboma c ungpopmaueii:
— TPHUMEHSTH Pa3IMYHbIC METOJIbI, THCTPYMEHTHI U 3aIIPOCHI IIPH IMIOUCKE U 0TOOpE
nH(OPMAaILIUY WK JAaHHBIX ¢ YUETOM MPEANIOKEHHON yueOHOM (pusndeckoit 3a1auu;
— aHAJIM3UPOBAThH, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAIIHIO PA3TUIHBIX BUJIOB H
(dbopM mpecTaBIeHHUS,
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBHYIO POpMY MIpe/IcTaBIeHUS HHPOPMAITUHN 1
WJUTIOCTPUPOBATH PelIacMble 3a71a9i HECIIOKHBIMU CXEMaMH, THarpaMMaMu, WHOW TpadUKON U MX

KOMOUWHAIIUAMU.

YHI/IBepcaJILHLIe KOMMYHHKATHBHbIC JeHCTBHUSA

Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TeMbI U BHICKa3bIBAaTh UJECH, HAIICJICHHbIE Hapele
HUE 337a4 ¥ NMOJiep KaHne 0J1aroenareabHOCTH OOIICHHUS;

— COITOCTABJIATh CBOM CYKJEHUS C CY>KICHUSIMU JAPYTUX YYaCTHUKOB JUAJIOra,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIUI; BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIITOJIHEHHOTO (PU3NYECKOTO
OTbITA (IKCTIEPUMEHTA, UCCIIEIOBaHUS, TIPOEKTA).

Coemecmnasn oeamenvHocms (COMpyoOHUUeCmeo):

— TIOHUMATb U MCIIOJB30BaTh MIPEUMYIIECTBa KOMaHIHOW U UHIAMBHUYyaIbHON pabOTHI PU
pEIICHIH KOHKPETHON (PU3HUECKOM MPOOIEMBI;



— NIPUHUMATh LEJIM COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATH JCHCTBHS 110 €€

JIOCTHIKEHUIO: PACTIPEACIATE POJIA, OOCYXKAATh MPOIIECCHI U PE3y/IbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOLEH;

— BBIIIOJIHATH CBOIO 4aCTh pa6OTLI, AOCTHUTasAl KaUCCTBCHHOI'O pPE3yJibTaTa 110 CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU Z[ef/'ICTBI/ISI C APYTMMHU WICHAMU KOMAaHbI;

— OLIEHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMIA TPOAYKT 11O KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

YHuBepcaibHbIe peryJsiTUBHbIE e CTBUS

Camoopzanuzauuﬂ:

— BBIABIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaUsX, TPEOYIOIIHNX /ISl pEIICHUS
(bu3nvecKnx 3HaHUM;

— OPHEHTUPOBATHCS B PA3IUYHBIX MOAX01aX NPUHATHS pelieHUH (MHIUBUAYaIIbHOE,
IPUHSITHUE PELLICHUS B IPYIIE, IPUHATUE PELICHUN IPYIIION);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCUICHUA (1)PI3PI‘~I€CKOI>1 3aJa4u UJIM I1JIaHa
HCCIICOOBaHUA C y‘léTOM HMCIOIIUXCA pECYpCOB U COOCTBEHHBIX BOBMO)KHOCTeﬁ,
APTrYMCHTHUPOBATH MPEAIaracMbI€ BapHaHThI pe].HeHPIﬁ;

— J1enath BbIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBaTHYIO OIICHKY CUTYaIlUU M MIPEJIarath MiaH € N3MCHEHHSI,

— OOBSICHATH MPUYMHBI JOCTHKEHUS (HEIOCTUIKEHUS) Pe3yIbTaTOB AESATEIbHOCTH, aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPCKTUBEI B JCATCIbHOCTD (B TOM 4YHCJIE B XO/J BBITIOJTHCHUA (1)I/IBI/I‘~IGCKOFO
HUCCICAOBaHUs NN HpOGKTa) Ha OCHOBC HOBBIX O6CTO$IT€J'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ,
YCTAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIIHNX pr,[[HOCTCfI;

— OLICHUBATH COOTBECTCTBHUC PE3YyJIbTAaTa LCJINU U YCIOBUAM.

Omouuonanvuwlii unmMeNIEKmM:

— CTaBHTh ce0s Ha MECTO APYroro 4€jIoBC€Ka B X0J€ CIiopa Ui AUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHHUA U JIOTUKY APYIroro.

Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MIPABO HA OIIMOKY MPH pelIeHUH (PU3HMUECKUX 3ajay WU B
YTBEPKACHUSIX HA HAyYHbIE TEMbI H TaKOE K€ [PaBo JIPYroro.

IPEAMETHBIE PE3YJIbTATHI

[MpenMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00yYaromuxcst yMeHU:

— HCIOJIB30BaTh MOHATHUSA: CUCTEMA OTCUETa, MaTepualibHas TOUKa, TPAEKTOPHSI,
OTHOCHUTENIbHOCTh MEXaHUUECKOT'O JABIKEHUS, AeGopmalius (ynpyras, Iactudeckas), TpeHue,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TAKECTH; aOCOTIOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPAOTO TENa, paBHOBECHE; MEXaHHMUECKUE KOJIeOaHHsI U BOJHBI,
3BYK, HH(PA3BYK U yIAbTPA3BYK; JIEKTPOMATHUTHBIC BOJIHBI, IITKAJTA SJIEKTPOMArHUTHBIX BOJH,



CBET, OJIM30PYKOCTh U AalTbHO30PKOCTh, CIEKTPbhI UCITYCKAaHUS U MOTJIOIIEHUS; ainbda, 0eTa u
raMMa-u3J1ydeHus], U30TOMBI, sIepHAst YHEPTeTHKA,

— pa3nuuaTh SABJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBM)KEHHE, CBOOOTHOE MaJieHUE Tell, PABHOMEPHOE JIBUKEHUE
10 OKPY’KHOCTH, B3aMOJACHUCTBHUE TEJI, PEaKTUBHOE JIBIKEHHE, KOJIeOaTEIbHOE IBIKEHUE
(3aTyxarouye u BBIHYXICHHBIEC KOJICOaHus), pe30HAHC, BOTHOBOE IBM)KEHUE, OTPAKEHUE 3BYKA,
NPSIMOJIMHEITHOE PacIpOCTPaHEHUE, OTPAKECHUE U TIPEJIOMIICHHE CBETA, [TOJTHOE BHYTPEHHEE
OTpakeHHUE CBETa, Pa3sIoKeHNE OEJIOro CBETa B CHEKTP U CIIOKEHUE CHEKTPAIIbHBIX IIBETOB,
JCTIEPCHUsI CBETA,

€CTECTBEHHAs PAANOAKTUBHOCTh, BOSHUKHOBEHHE JINHEWYATOTO CIIEKTPa M3Iy4EHUs ) TI0
OIMCAHUIO UX XaPAKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE
¢busnveckoe SIBICHHE;

— pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBJICHHUHN B OKPYXKAIOIIEM MUpPE (B TOM
yucie GU3nuecKue sIBJICHUS B IPUPO/JIS: IPWIMBBI U OTJIMBBI, IBKeHUE T1aHeT CoHeYHON
CHUCTEMBI, PEAKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUUYECKHUE BOJIHBI, IlyHAMH, 3X0, LIBETA TE€Jl, ONITUYECKUE SIBJICHUS B IPUPO/IE,
OHMOJIOTMYeCKOe JICUCTBHE BUIUMOTO, YILTPAPHOIECTOBOTO M PEHTICHOBCKOTO U3ITyUEHUH;
€CTCCTBCHHBIN

pPaZMOaKTUBHBIN (OH, KOCMUUYECKUE JIYYH, PAIMOAKTUBHOE U3JIyUYeHUE IPUPOTHBIX MUHEPAJIOB;
JeicTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUIN Ha OpraHU3M YeJIOBEKa), PU 3TOM MEePEBOAUTH
MIPAKTUYECKYIO 3a/1ady B y4eOHYIO, BEICTISTH CYIICCTBCHHBIC CBOMCTBA/TIPU3HAKH (DH3UYECKIX
SIBJICHHI,

— OIUCBIBAaTh U3YUYE€HHBIE CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCIIONIb3Ys (PrU3NUYEeCcKHe
BEJIMYMHBI (CPEHSS U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE,
IIEPEMEIIEHHE, ITyTh, YTI0Bask CKOPOCTb, CHJIA TPEHHUS, CUJIA YIIPYTOCTH, CHIIA TSKECTH,
YCKOpEHHUE CBOOOAHOTO MaICHHsI, BEC Tela, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHn4ecKas padoTa
Y MOIIIHOCTb, TOTEHIUAIbHAS DHEPIU Tella, IIOHATOI0 HaJl IOBEPXHOCTBIO 3€MIIH,
MMOTEHIMAIbHAS DHEPTUS CKATOM NPYKUHBI, KHHETUYECKAsl SHEPTHsl, IT0OJTHAs MEXaHU4eCKas
SHEprus, MepuoJl ¥ YacToTa KoseOaHul, JIMHA BOJIIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKO
POCTh CBETA, MOKa3aTellb MPEJIOMIICHHS CpeJibl); IPU OMUCAHNUU MPABUIIBHO TPAKTOBATh
(bu3n4ecKuit CMBICI UCITIONIb3YEMBIX BEJTMUNH, 0003HAUEHUS U €AMHUIBI PU3NUYECKUX BEJTUYNH,
HaXOAUTh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJINYUHY C APYTUMH BEIUUYUHAMH,
CTPOUTH rpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

— XapaKTepH30BaTh CBONCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsl DHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHHUS], IPUHLUII CYIIEPIIO3ULIUU CUJI, IPUHIUIT
OTHOCHUTEIBLHOCTH [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXPAaHEHMs UMITYJIbCa, 3aKOHBI
OTPa)KEHUs U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOr0 U MaCCOBOTO YMCEN MPH
SIEPHBIX PEAKLUsX; MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0
MaTe€MaTHYECKOE BBIPAXKEHUE;

— 00BACHATH (PU3MUECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00bsic-HEHHE U3 2—3 JTIOTHYECKUX LIaroB ¢ OMOpPON Ha 2—3 U3yUCHHBIX CBOMCTBA (PH3UUECKUX
SIBJICHUH, (PU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pelaTh pacyE€THHIE 334a4u (ONUPAIOIINECS HA CUCTEMY U3 2— 3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI U (QOPMYJIBI, CBS3bIBAIOIINE (PH3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS



3aJ]auy 3aIKChIBaTh KPATKOE YCIIOBHE, BBISBIIATH HEJOCTAIOIINE HIIM H30BITOYHBIC TaHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIBbI, HEOOXOUMBIE IS PELICHUS, TIPOBOJUTH PACUETHI U OLIEHUBATD
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUYCHHS (PU3MUECKON BEIIMUMHBI,

— pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TOMOIIH (PU3UUECKUX METOOB;
WCII0JB3Ys ONMKMCAHUE UCCIIEIOBAHUS, BBIJICISATH TPOBEPAEMOE MIPEATION0KEHHUE, OLIEHUBATD
MPaBUIILHOCTH NOPSJIKA MPOBECHUS UCCIEA0OBaHMS, 1€JIaTh BHIBOIbI, UHTEPIIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUIN U OIIBITOB;

— MPOBOAMTD OMBITHI 110 HAOIIOACHHUIO PU3NYECKUX SBJICHUN WM (U3NYECKUX CBONCTB Tell
(u3ydenue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUs SDHEPTUU; 3aBUCUMOCTh MIEpUOJa
KoJiebaHui

IIPY’KMHHOI'O MAsiTHUKA OT MAacChl I'py3a M KECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
AMIUTATYIBI MAJIBIX KOJICOAHWI; MPSIMOJIMHEWHOE PACIIPOCTPAHCHHUE CBETa, pPA3JIOKCHUE
0eoro CBeTa B CIIEKTP; MU3YYCHHUE CBOWCTB M300paKCHHsI B IUIOCKOM 3€pKalie U CBOWCTB
M300paXkeHus MpeaMeTa B coOMparoiei JruH3e; HabI0JeH!e CIJIOIHBIX U TUHEHYaThIX
CIEKTPOB U3IyYEHHS): CAMOCTOATEIHLHO COOUPaTh YCTAHOBKY U3 M30BITOYHOrO Habopa 060
PYZIOBaHMS; ONIMUCHIBATH XOJ OIbITA U €T0

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

— TIPOBOAMTH IPU HEOOXOTUMOCTH CEPUIO MIPSIMBIX H3MEPEHHIA, ONIPEeIisisi CpeaHee 3HAaUCHUE
M3MepsieMoi BeTmuuHbI ((POKyCHOE paccTOsTHHE COOMpAroIIeH JIMH3bI); 000CHOBBIBATH BEIOOD
croco0a U3MEepeHUsI/M3MEpUTEILHOTO TTPHOOpa;

— IPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3
Ha4yaJIbHOM CKO-POCTH; Mepro/ia KoueOaH MaTeMaTHYeCKOoro MasiTHUKA OT JTMHBI HUTH;
3aBHCHMOCTH YIJla OTPaKeHUsI CBETA OT yIJia MaJeHUs U yrja MpejloMIeHHs OT yIila NaJeHus):
IUTAHUPOBATh UCCIIE0-BaHUE, CAMOCTOSITEIILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3Y/IbTaTh
MOJTyYEHHOM 3aBUCHUMOCTH (PM3UYECKUX BEJIMUYUH B BUJIE TaOIUI] U IpaUKOB, JeIaTh BHIBOJIbI
10 pe3yJbTaTaM UCCIEA0BaHUA;

— MPOBOAMTH KOCBEHHBIE U3MEPEHUS GUBNUYECKUX BEIMYMH (CPEIHSAS CKOPOCTh U YCKOPEHUE
Teja MpU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJAeHHUs], KECTKOCTh
NPYXHUHBL, KO3()PULINEHT TPEHUSI CKOJIbKEHHUs, MeXaHudeckas padoTa M MOIIHOCTb, 4aCTOTa
U TIepHoJ] KoeOaHui

MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB, ONTHYECKast CHUJIa COOMpArOIIei JINH3HI,
PalMOaKTUBHBINA (JOH): TNIAHMPOBATH U3MEPEHUS; COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIEYsI IPEAJIOKEHHON MHCTPYKIIMH;, BBIYMCIIATh 3HAYEHUE BETUYUHBI U
aHAJIN3UPOBATh MOJTYUYEHHBIE PE3YNIBTATHI C YUETOM 3a/JaHHOM MIOTPEIIHOCTH U3MEPEHUI;

— coOiroAaTh NnpaBuiia TEXHUKH 0€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYIOBaHHUEM;

— pas3jn4aTb OCHOBHBIC IIPU3HAKHW N3YUCHHBIX (1)I/IBI/I‘ICCKI/IX MO)IGJ'IGfIZ MaTc€pHralibHas TOYKa,
a0COJIFOTHO TBépHO@ TEJI0, TOYCYHBIN UCTOUYHUK CBC€Ta, JIYy4, TOHKasd JIMH3a, IJIaHCTapHasd MOJC/Ib
aToMa, HyKJIOHHad MOACJIb aTOMHOTO sapa,

— XapaKTepu30BaTh MPUHIUIIBI JEHUCTBHUSI W3YYCHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C
OTIOPO HA MX OMHUCAHUS (B TOM YHCJIE: CTUJAOMETP, TATYUKH TTOJ0KEHUS, PACCTOSTHUS U
YCKOPEHHs, paKkeTa, 9X0JIOT, OUKH, TIEPUCKOII, oToanmapaT, ONTHIECKHE CBETOBOIBI,
CIIEKTPOCKOII, TO3UMETp, KaMepaBuiIbcoHa), HCITONB3YsI 3HAHUS O CBOMCTBAX (YU3NIECKHUX
SIBJICHUH ¥ HEOOXO0IMMBbIe (PU3UIECKHUE 3aKOHOMEPHOCTH;



— HCIIOJIB30BATh CXCMbI U CXCMATUYHLIC PUCYHKHU U3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
M3MEPUTENBHBIX TPHOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH y4eOHO-
MPAKTUYECKHX 3a]1a9; ONTHYECKHUE CXEMBI JIJIsl TOCTPOSHUS N300paKeHHI B TIIOCKOM 3epKae U
cobOuparoiei JuH3E;

— TPUBOJUTH MPUMEPHI/HAXOANTH HH(OPMAIIHIO O TPUMEpaxX NPAKTUIECKOTO HCIIOIb30BAHMS
¢bu3nvYecKuX 3HAHUH B MOBCETHEBHOM JKU3HU ISl oOecrieueHus: 0€30MacHOCTH MPU 00paIieHUH
¢ npu0o-paMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3A0POBBS M COONIONEHUS HOPM
9KOJIOTMYECKOr0 MOBEACHUS B OKPYXAIOLIEH cpesie;

— OCYUIECTBIIATH MOUCK HH(pOpMaAMK (PU3NIECKOTO coepkanus B cetn HTepHeT,
CaMOCTOSITENTLHO (hOPMYITHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPEACICHHUS
JOCTOBEPHOCTH MOTYYCHHON HH(POPMAIMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIbHBIX
HMCTOYHUKOB;

— HCII0JIb30BaTh IIPU BBHINOJIHEHUH YUEOHBIX 33aHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATyPy
(U3NIECKOTO CO/IepKaHus, CIIPABOYHBIC MaTepPHAalIbl, PECypCHl ceTH MIHTepHeT; BIajeTh
npuémMaMu

KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHust HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B

APYTYIO,

— co3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILIEHNS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHMSL, TyOIIMIHO MPEICTABIATH PE3YJIbTaThI
IIPOEKTHOM WIN UCCIEA0BATEIBCKON NEATEIBHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh
W3YYEHHBIN MOHATHWHBIN ammapar u3y4aeMoro pasjena GU3uKy U COMPOBOXKIATh BHICTYIICHHE
Ipe3eHTalMen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB






