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INOACHUTEJIbBHAS 3AIINCKA

CopepxaHue MporpaMMbl HalpaBlIeHO Ha (OpPMHUpPOBAHHE ECTECTBEHHOHAYUHOM
IPaMOTHOCTH YYaIIMXCsl U OpPraHU3alMI0 U3y4eHUs (PU3MKH Ha JEATETbHOCTHON OCHOBE. B Heil
VYHUTHIBAIOTCS BO3MOXKHOCTH TpeaMmera B peanmsanuu  TpeboBanmii PI'OC OO0 «k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM oOOy4YeHHs, a TakKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO
o01ero oopa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®U3UKA»»

Kypc ¢pusukm — cucteMoo0pa3yromuil Uit €CTeCTBECHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SBJICHUM, N3Y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueld u ¢uzndeckoil reorpadueii. dusnka — 3TO MPEAMET, KOTOPBIA HE
TOJILKO BHOCUT OCHOBHOH BKJIaJ] B €CTE€CTBEHHOHAYYHYIO KapTHHY MHpa, HO U IPEIOCTABIISAET
HanOosee siCHbIe 00pa3libl MPUMEHEHUSI HAYYHOTO METOAA MO3HAHMs, T.€. CI0Cco0a MoIydeHHUs
JIOCTOBEPHBIX 3HaHU# 0 Mupe. Hakonen, ¢pu3nka — 3T0 MpeaMeT, KOTOPBIA HAPSAILY C APYTUMU
€CTeCTBEHHOHAYYHBIMH TIpEAMETaMH JIOJDKEH JaTh UIKOJbHMKAM TpEJACTaBIeHUE 00
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAHUSA U PAZOCTH CAMOCTOSITEILHOTO OTKPBITUS HOBOTO
3HaHMUSL.

Opnna W3 rMaBHBIX 3a1a4 (pusmveckoro oOpa3oBaHUsS B CTPYKType o0miero oOpa3zoBaHUs
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00Y4arOIIUXCs, KOTOPbIE B JalbHENIIeM OyIyT 3aHSAThI B CaMbIX pa3HO 00pa3HbIX cdepax
nesitenibHOCTH. Ho He MeHee BayKHOM 3a7aueil SBJISIETCS BBISBJICHUE U MOATOTOBKA TaJAHTJIMBbBIX
MOJIOABIX JIOACH I TPOJOJDKEHUS oOpa3oBaHMsl M JalbHEWIed mpodeccuoHanbHON
JESTEIbBHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIIEOBAHUM U CO3JaHUM HOBBIX TEXHOJIOIH.
CornacHo MPUHATOMY B MEXIYyHAapOJHOM COOOIIECTBe ompeneneHuto, «EcrectBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNIOBeKa 3aHMMAaTh AKTUBHYIO T'PaXXIAHCKYIO MO3HIUIO IO
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYUHbIMH HesIMH. HayyHO TIpaMOTHBIN 4YellOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYKIEHUHU MPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPEOyeT OT HEeTo CIIETyIONMX KOMIIETEHTHOCTEH:

1. HAY4YHO OOBSACHATH SBICHUS,
2. OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMUS,
3. UHTEPIPETUPOBATh JAHHBIE W HCIOJNB30BaTh HAy4YHBbIE JIOKA3aTeIbCTBA JUIS

MOJIy4YEHUs BBIBOJIOB.

N3yuenune ¢u3MKN CrOCOOHO BHECTH peIIaloUINii BKIaX B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOU IPaMOTHOCTH O0yYarOUINXCS.

HOEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

[lenn wusyuenus ¢GU3MKKA HA YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHHsS OMpPENeNeHBI B
Konuenmuu npenogaBadus yaeOHOro npeaMera

«®Pu3uka» B oOpa3oBaTeNnbHbIX opranuzanusx Poccuiickoit ®denepanuu, peaan3yrommx
OCHOBHBIE  00IIe00pazoBaTelIbHbIE MPOrpaMMbl, YTBepkIEHHOW pemeHueM Koserun
MunuctepctBa npocsenienust Poccuiickoit deneparuu, npotokoi ot 3 aexadps 2019 r. Ne TTK-
4BH.

[enu nzydyenus pusuku:

e IpuOOpeTEHHE  HMHTEpeca M CTpEeMJIGHHS ~ O0ydaloummxcs K  HAaydHOMY
W3YYEHUIO TMPHUPOJABI, Pa3BUTHE HX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEJCTABIEHUH O HAYYHOM MeTOJe TMO3HaHuiA U  (OPMHUPOBAHHE
HCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

o GOpMHpOBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3ysibTaTa M3yueHHs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

o GOopMHpOBaHUE NPEJCTABICHUN O poNu (U3MKU I Pa3sBUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;



e pa3BUTHE TMPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHaIbHOMI
NESATETLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKAa K JallbHEWIIEMy OOY4YEeHHIO B 3TOM
HaTpaBIICHUU.

JlocTuxeHne 3TUX IieJied Ha YpOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHHs OOECreunBaeTCs
pEIICHUEM CIICTYIONIUX 3aa4:

e IpUOOpETEeHNE 3HAHUN O TUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e IpUOOpETEHNE YMEHUIl OMUCHIBaTh U OOBACHATH  (U3UYECKUE  SIBICHUS C
MCIIOJIb30BaHMEM TIOJyYEHHBIX 3HAHUI;

e OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIINX pPACYETHBIX 3aJad C MCIOJIb30BAaHUEM
bu3HYECKUX MOJIeNIel, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHUH HAOIIOATh IPUPOJIHBIC SBJICHUS U BBITIOJIHATH OIBITH, Ta0OpAaTOPHBIE
paboThI U IKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS C UCTIOIb30BAHUEM H3MEPUTEIHHBIX PUOOPOB;

e OcBOeHHE TNPUEMOB paboThl ¢ HHPOpMalHed (U3HUECKOTO CcoAepKaHus, BKIHOYAs
WH(OPMAIIMI0O O COBPEMCHHBIX JIOCTIDKCHUSAX (DM3WKHU; aHAIM3 W KPUTUYECKOE OICHUBAHUE
nHpopmanuu;

e 3HAKOMCTBO €O chepamu MPoPecCHOHATHHON JIEATEIIBHOCTH, CBSI3aHHBIMU C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OO0 ¢usmka siBnsieTcss 00s3aTeIbHBIM MPEAMETOM Ha yPOBHE
OCHOBHOTO 0011ero oOpa3oBanus. J[aHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (GU3MKU Ha
0a30BoM ypoBHE B 7 kjlacce B 00béMe 68 uyacoB mo 2 yaca B HEHAEIIO.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

Pazgen 1. ®usuka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

dusnka — Hayka O MpUpPOje, U3ydaeT (PU3NUECKUe SBJICHUSA: MEXaHWYECKHE, TEIIOBHIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4yuHBL. M3mepenune Qusnueckux BenuunH. Dusmueckue npUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecTecTBEHHbIE HAyKH HM3y4aroT HpUpoAy. EcTecTBEHHOHAYWHBIH
METOJI TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTEe3, OObsACHEHHE HalmonaemMoro spieHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

JleMoHCTpaL Ul

1. MexaHnueckue, TEII0BbIe, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusznueckue MpuOOpPHl U TpOIEaypa MPSIMBIX W3MEPEHUN aHAJIOTOBBIM M LU(POBBIM
puoOpoOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue HEeHbl JeJIeHUs MIKAIbl U3MEPUTENBHOrO Ipudopa

2. U3mepenue paccTossHUui

3. U3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea

4. OnpeneneHue pa3MepoB MaJIbIX TeIl

5. W3mepenuwe temmeparypbl HpU MOMOLIM >KHIKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIEPATYPbI

6. IlpoBeneHue wuccnenoBaHMsl IO IMPOBEPKE THUIIOTE3bl: JANBHOCTh MOJETA IIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TeM 0O0JIbIIe, YeM OOJIbIIe BHICOTA ITYCKa

Pa3znen 2. [lepBoHavaibHbIE CBEJEeHUS 0 CTPOCHUH BellleCTBA

CrpoeHue BeliecTBa: aToOMbl U MOJIEKYJBl, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTpoeHue BemecTBa. ONbIThL, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue uactul BeuiecTBa. CBA3b CKOPOCTH JBMXKEHMSI 4YaCTUL[ C TEMIIEpPAaTypoH.
bpoynoBckoe nBuxkenue, auddysus. BzauMopaelicTBhe 4YacTWIl BEUIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTayinyeckux) Teia. B3anMocBsA3b MeEXy CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/Ibl. B3anMOCBsI3b MEKly CBOMCTBaMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOM-
HOMOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHMM Bojabl. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JleMoHCTpanun

1. Habmonenne OpoyHOBCKOTO JBHUKEHUS

2. Habnronenue nuddysuu

3. Habmonenne sBneHwid, OOBACHSIOMNXCS TPUTSDKEHHEM WM OTTAIKHBAHUEM

YacTHI] BEIIECTB
JlabopaTopHbie padoThI U ONBITHI

1. Orenka auamMeTpa atoma METOAO0M PsIIOB (¢ ucmosib3oBaHueM (hoTorpaduii)
2. OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHTUPEHUS Ta30B
3. OnBITH MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSKEHUS

Paznen 3. /IBu:xeHMe U B3aUMO/IeiCTBUN

Mexannueckoe JBWKeHUE. PaBHOMepHOe U HepaBHOMEpHoe JBHkeHUE. (CKOpPOCTb.
CpenHsis CKOpPOCTb NPU HEPABHOMEPHOM JBHKEHUH. PacyéTr myTH W BPEMEHU [BUKECHUS.
PaBHomepHOEe 1 HepaBHOMepHOE ABUkeHUE. CkopocTh. CpeHsis CKOPOCTh MTPU HEPABHOMEPHOM
JBWXEHUH. Pacuér myTH U BpeMEHH JIBHKECHHUSL.

SlBnenue wHepuuu. 3aKOH MHEpUUHU. B3aummonelcTBHe Tell Kak MNpUYMHA H3MEHEHHS
CKOPOCTH JIBIDKEHHs Tell. Macca Kak Mepa WHepTHocTH Tena. [lmotHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMa BEIIECTBA.



Cuia Kak xapakTepucTHKa B3auMmozeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBI JWHAMOMETpa. fIBieHHE TAroTeHUs U cwia TshkecTH. Cuita
Tsbkectd Ha Apyrux mianerax (MC). Bec tena. HeBecomocTs. CrioxkeHue Cuil, HampaBJIEHHBIX
no oaHol mpsimoi. PaBHoxeicTByromas cui. Cuia TpeHus. TpeHue CKOJbXKEHUS W TPEHUe
nokost. Tpenue B npupoze u rexuuke (MC).

JdemMoHCcTpauMu

1. HabmroieHue MeXaHu4ecKoro JBMKEHUs Tela

2. U3mepeHue cKopoCcTH MPSIMOJIMHENHOTO IBUKEHUS

3. HabmroieHue siBleHNs HHEPLMU

4. HaGnroieHre u3MEeHEHUs: CKOPOCTH NP B3aUMOJICHCTBUU Tell

5. CpaBHeHHUE MacC MO B3aUMOJICHCTBHUIO Tl

6. Clo)xeHue CuJl, HallpaBJICHHBIX 110 OAHON IPSIMOMH

JlabopaTopHbie padoThI U ONBITHI

1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapUKa B >KUJIKOCTH, MOAEIHU
AIIEKTPUYECKOTO aBTOMOOWIISA U T. 1. )

2. Ompenenenue cpeiHeld CKOPOCTH CKOJBXKEHHsI Opycka WM IIapuKa MO HAKJIOHHON
IJIOCKOCTH

3. Onpegenenuie MIOTHOCTH TBEPJIOTO Tena

4. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pPACTSKEHUS (AedopMalun) MPYKUHBI OT
MIPUIIOKEHHOMN CUIIbI

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJIbJKEHUS OT Beca Tella U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEN

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Jasnenue. CiocoObl yMEHBIICHHS U YBeIHUEHUs NaBieHus. [laBneHue raza. 3aBUCMMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeIaMH, KUAKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTueckue MammHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u arMmocepHoe maBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHOM
ob6onouku 3emmu. OnbiTt Toppuyennu. M3mepenue arMocdepHOro naBieHHUS. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTankuparomias (apxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

JleMoOHCTpaL U

1. 3aBUCHMOCTD JaBIEHUS ra3a OT TEMIEPATYPbI

2. llepenava naBieHUs )KUIKOCTBIO M Ta30M

3. Coobmarommuecs: cocyisl

4. I'mppaBianueckuii mpece

5. IlposiBnenue aeicTBust aTMoc(hepHOro JaBiaeHUs

6. 3aBHCUMOCTb BBITQJIKUBAIOIIEH CHIIbI OT 00bEMa MOTPYKEHHOM YacTH TeJa U MIIOTHOCTH
KUJKOCTH

7. PaBeHCTBO BBITAJKUBAIOLIEH CHUJIBI BECY BHITECHEHHOM KUJIKOCTH

8. VYcioBue IulaBaHMs TeEJ: IUIABAHME WM TIOTPY)KEHHE Tel B 3a BHCHUMOCTH OT
COOTHOILEHUS TUIOTHOCTEH TeJa U KUIKOCTH

JlabopaTopHbie padoThI U ONBITHI

1. MccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIe OT 00bE€Ma MOrpyXEHHON B KHJKOCTh
4acTH Tela

2. OmpeneneHre BBITAIKUBAIOMIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOIPYKEHHOE B
KUJKOCTh

3. ITpoBepka HE3aBUCHUMOCTH BBITAIKHABAIOIIECH CUJIbI, JEHCTBYIOIIEH HA TETIO B )KUAKOCTH,
OT Macchl Tena



4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOMICH CUJIBI, ACHCTBYIOIICH Ha
TEJO B )KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TEJa U OT IUIOTHOCTHU KHUJIKOCTH

5 KonctpyupoBanue apeoMerpa WIHM KOHCTPYMPOBAHHE JIOJKH M ONpelescHue eé
rpy30M0IbEMHOCTH

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeHneHne mpaBwiIa paBHOBECHsS pbluara K OJOKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpOCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas ueprusi. Kunernueckasi ¥ noteHmaibHas sHeprus. [Ipespaiienue ogHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHHU B MEXAHHKE.

JdemMoHCcTpauMu

[Ipumepsl MPOCTHIX MEXAaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Ompenenenue pabOTBI CWJIBI TPEHUS TMPH PABHOMEPHOM JBHIKCHUHU Tela II0
TOPU30HTANIbHOM MMOBEPXHOCTH

2. UccnenoBanue ycioBUid paBHOBECHS phluara

3. Usmepenne KIIJI HakIOHHOM MJIOCKOCTH

4. 3ydenue 3aKkOHA COXPAHEHUS MEXaHUYECKOW IHEPTUU



INIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbDI

N3yuenue Gpusuku B 7 Kjlacce HANPABIEHO HA JOCTHKEHUE 00y4YaroIUMUCS JIUYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gociuTaHue:

e IIPOSIBJICHUE UHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pusnueckoi
HayKH;

e [IEHHOCTHOE OTHOILEHHE K JOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3HUKOB.

I'pasicoanckoe u 0yxo8HO-HpPaAGCMEEHHOE 60CRUMAHUE:

e TOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B OOCYXICHHU OOIIECTBEHHO-3HAUYUMBIX H
ATUYECKHUX MPo0IeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKEHUH (pr3ukw;

 OCO3HAHKE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO.

Icmemuueckoe gocnumanue:

e BOCIIPUATHE ICTETUYECKUX KA4eCTB (PU3UUECKON HayKU: €€ rapMOHHUYHOIO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

e OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAayKH KaK MOILHOTO MHCTPYMEHTA IO3HAaHUS MMpA,
OCHOBBI Pa3BUTHUS TEXHOJIOIUH, BasKHEHIIEH cOCTaBIAIOIIEN KYIbTYpBbI;

e Pa3BHUTHE HAYYHOU JIF0O003HATEIHLHOCTH, HHTEPECA K CCIEIOBATEIBCKON AEATEIbHOCTH.

Dopmupoeanue Kynipomypol 300p06ba U IMOYUOHATLHOZ0 0J1A20NOJYUUA:

e OCO3HaHUE IIEHHOCTH 0€30MacHOro odpas3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MUpE, BAKHOCTH MpaBHJ1 0€30I1aCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ JIEKTPUIECKUM
U TETUIOBBIM 000pPYIOBAaHUEM B IOMAIIHUX YCIOBUSIX;

e cC(pOPMHUPOBAHHOCTh HaBbIKa pedeKcuu, NpU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa.

Tpyooeoe socnumanue:

e AKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 3a/ad (B paMKax CEMbH, LIKOJbI, TOpoAa,
Kpas) TEXHOJOIMYECKOM M COLMAJbHOM HaNpaBICHHOCTH, TPEOYIOLMX B TOM YHUCIE U
bu3znyecKux 3HaAHUI;

e UHTEpEC K MPAKTUUYECKOMY M3YUYEHHIO MpoQeccuil, CBA3aHHBIX ¢ (PUZUKOIL.

JKonozuueckoe eocnumanue:

e OPMEHTAIMsI Ha NpPUMEHEHUE (HU3UUECKUX 3HAHUM Ul pelleHus 3axad B o0JacTu
OKpYXKarollel CpeJibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN IS
OKpYXKaroIlel Cpeibl;

e OCO3HaHUE TJI00ANBHOIO XapakTepa HKOJIOTMYECKUX IMPOoOJIeM U IMyTed UX pelieHusl.

Aoanmayusa 00yuaouwezoca K UBMEHANOUWUMCA YCI08UAM COUUAIbHOU U NPUPOOHOIU
cpeowi:

e IOTPEOHOCTh BO B3aUMOJCMCTBUM TIPU BBINOJHEHUM WCCIEAOBAaHUI M MPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 NPAKTHUYECKYIO ACSITEIbHOCTD;

e IOTPEOHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHWHW, B TOM 4ucie (OPMYIUPOBAThH
UJIed, MOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

e OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (QU3KKH;

e TUIAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHNN HOBBIX (PM3UUECKUX 3HAHUM;

e CTPEMJICHHE AaHAJIM3HPOBaTh U BBIABIATH B3aUMOCBSI3W TMPUPOJIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCIIE C UCIIOIb30BaHUEM (U 3UUECKUX 3HAHU,

e OLICHKA CBOMX JACMCTBHI C y4€TOM BIHMSHHSA Ha OKPYXAIOIIYI0 CPEIy, BO3MOKHBIX
17100aTbHBIX TOCIEICTBHH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcalbHbIE 103HABATEIbHBIE NEHCTBUS

bazoevie nozuueckue oeiicmeus:

e BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU O0BEKTOB (SBICHUIA);



e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMKA, OCHOBAHUS NIl 0000IICHUS 1
CpPaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBacMbIX (DakTax, JaHHBIX U
HAOJIOICHUSX,, OTHOCAIIMXCA K (PU3MUe CKUM SIBICHUSIM;

e BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HYCCKHUX SIBICHUNA U
IIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (DU3UUYECKUX BEIUYHH,

e CAMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yaeOHoH (u3nyeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHUS, BB OOp Hambosee MOIXOISIIET0 ¢ YIYETOM CaMOCTOSTEIHHO
BbI/ICTICHHBIX KPUTEPHUEB).

ba3zoewie uccnedosamenvckue oeiicmeus:

e UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT TO3HAHMUS,

e IPOBOJIUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIH (PU3NICCKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe10BaHne (PU3UUECKOTO SIBICHUS,

e OIICHUBATh HA TPUMEHUMOCTHh W JOCTOBEPHOCTH WH(OPMAIHIO, MOIYUYECHHYIO B XOJIE
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

e CAMOCTOSITEIILHO (POPMYIIUPOBATH 0OOOIICHHUS U BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, OTBITA, UCCIICIOBAHNUS;

e IIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIEe pa3BUTHE (PU3UUECKHX IMPOIIECCOB, a TaKkKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Paboma c ungpopmavueii:

e IPUMEHATh PA3UYHbIE METOJbl, MHCTPYMEHThl M 3alpochl NpU IOHCKE U OTOOpe
UH(POPMALIUY WU TAaHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3ndecKoi 3a1a4w;

e QHANIM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHGPOPMAIUIO PA3IUYHBIX
BUJIOB B (DOPM IIpe/ICTaBICHHUS;

e CAMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (OpPMY MpeACTaBICHUS HHPOpPMAIUH U
WUTIOCTPUPOBATH PEIIaeMbIe 3a7]a9i HE CIOXKHBIMUA CXEMaMU, TuarpaMmmMamMu, WHOU TpaduKoil u
UX KOMOMHAIUSMU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS

Oobuienue:

eB XO7e OOCYXJCHHS y4eOHOro maTepuaia, pe3yJbTaTOB Ja0OpPaTOPHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEeMbl U BBICKA3bIBaTh HJICH,
HalleJICHHbIE HA PEIICHHE 3a7a4M U MOJIepKaHue 0J1aro)kenaTeIbHOCTH OOIICHUS;

e COMOCTABNIATh CBOM CYXACHHUS C CYXKISCHUSIMH JPYTMX YYacTHHKOB JHAJIOra,
O0OHapyXUBaTh Pa3IMYME W CXOJCTBO TO3HIIHI;—BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX;—IIyOJIUYHO TMPEICTaBIATh PE3yIbTaThl BBHIMOIHEHHOTO (DHU3HUECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, IIPOEKTA).

Coemecmuasn deamenvHocme (COmpyoHu4ecmeo):

e IOHMMATh M HCITOJIB30BAaTh MIPEHMYIIECTBA KOMAH/JHON W WHIAUBUIYAIBHON pabOTHI TIPH
pelIeHur KOHKPETHON (PU3NYECKON MPOOIEMBI;

e IPUHUMATH IIEJIM COBMECTHOW JIESITEIIbHOCTH, OPraHU30BBIBATH JCHCTBUS 1O €€
JTOCTHIKEHUIO: PaCIpeeNsiTh PO, OOCYKAATh MPOIECChl U Pe3yabTaThl COBMECTHOU PabOTHI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

e BHITMIOJHATH CBOKO YacTh padOThI, JIOCTHras KauyeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOM JIeH CTBUS C IPYTUMH YICHAMH KOMaH/IbI;

e OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIEHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUS.

YHuBepcalbHbIE PETYISITUBHBIC ICHCTBUS

Camoopzanuzayusa:

e BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYaIUsX, TPEOYIOIUX AJIs PEIICHUS
bu3nyeCKuX 3HAHMIA;



e OPUEHTHPOBATbCS B pA3JIMYHBIX I[IOAXOJAaX INPUHATUSA pEIIeHUH (MHAMBHUIYaJIbHOE,
MPUHSITHE PELIECHUs B TPYIIIEe, MPUHATHE PEIIEHUI TPYIIoif);

e CAMOCTOSITETILHO COCTAaBJISATh AJITOPUTM peEIIeHUS (U3UYECKOW 3ajaud WM IJIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB UM COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHPOBATh MIpe/IaraéMble BApUAHThI PELLICHUM;

e JieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

Camoxonmpons (peghrexcus):

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U IIpeJlaraTh IUIaH €€ N3MEHEHNUS,

e OOBACHATH IPUUUHBI TOCTUKEHUS (HEILOCTHXKEHUS) PE3YJIbTATOB JIEATENbHOCTH, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHBBI B JICSITEIBHOCTH (B TOM YHMCIIE€ B XOJ| BBIMOJHEHUS (PU3HUECKOTO
UCCJICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIBTATA LIETIU U YCIOBUSAM.

ImoyuonanbHvll UHMeENIeKm:

e CTaBUTH ce0s Ha MECTO JAPYroro 4ejaoBeKa B XOJIe CIOopa WIM JUC KyCCUU Ha HAYyYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceda u opy2ux:

e IPU3HABaTh CBOE MpPaBO Ha OMMOKY MpH pemeHnH (U3NYECKUX 3a1a4 WId B
YTBEPKJICHHUSIX HA HAy4YHbIE TEMbI U TAKOE K€ ITPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C()OPMUPOBAHHOCTH Y
o0y4aromuxcst yMeHui:

e UCTIONIb30BaTh MOHATUA: (U3HUECKHEe U XUMHUYECKHE SBJICHHUSA; HaOIIOJIEeHuE,
OKCIEPUMEHT, MOJENb, TUIIOTE3a; €IWHUIBl (U3M YECKUX BEIWYMH; aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpIOE, )KHUIKOE, Ta3000pa3HOe); MEXaHHMUECKOe JIBIKEHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPaeKTOpHUs, PaBHOACUCTBYIOIIAs CHJI,
nedopmanus (ynpyrasi, niaacTHuecKas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

e paznuuaTh sBIeHUS (IUpQy3usi; TEMIOBOE IBMKCHUE YACTHUI[ BEIIECTBA; PABHOMEPHOE
JBUKECHHUE, HEPAaBHOMEPHOE JBW)XEHUE; MHEPILMS; B3aUMOJCHCTBUE TEIl; pABHOBECHE TBEPIBIX
TeJ ¢ 3aKperEHHON OChIO BpAleHUs; Mepeaayda AaBJIeHUs TBEPABIMU T€ JIaMH, KUAKOCTSIMU U
ra3amy; aTMocgepHoe JIaBJICHUE; IJIaBaHKe
TE€N; MpPEeBpaLIeHUs] MEXaHWYECKOM HHEpruM) IO OINUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHUE;

e PaCIIO3HABaTh MPOSBIEHUE H3YUYEHHBIX (PU3MUECKHUX SIBICHUI B OKPYXAIOLIEM MHUPE, B
TOM 4Hclie (PU3NYECKHE SIBICHUS B IPUPOJIE: TPUMEPHI ABMKEHHS C PA3IMUYHBIMU CKOPOCTSMH B
JKUBOM M HEXHMBOW NpUpOJie; ACWCTBUE CWIJIBI TPEHUS B MNPUPOJE U TEXHUKE; BIMSIHHE
aTMOC(EepHOTo JIaBJICHUsI Ha XMBOW OpraHM3M; IJIaBaHHE pbIO; phIYard B Tele 4elloBeKa; Mpu
3TOM MEPEeBOJUTh TMPAKTUYECKYIO0 3ajadyy B  y4eOHYIO, BBIIEIATh  CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SIBICHU;

e ONUCHIBATh M3yUYCHHBIE CBOWCTBA TeNl M (PU3MYECKHE SBIICHUS, UCTOJb3Yys (pU3MUECKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMsl, MyTh, CKOPOCThb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTrOCTH, CHUJIa TSDKECTH, BEC Teja, CUjla TPEHUus, AaBiieHue (TBEPAOro Tena, KUIKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, MJICYO CHJIBI, MOMEHT CHJIBI,
KOA(p(UIIMEHT MOJE3HOT0 JEUCTBUS MEXaHU3MOB, KMHETHMYECKAs U MOTEHIMalbHAas SHEPIUs);
OpY OINUCAHUM TIPABWIIBHO TPAKTOBaTh (DU3NYECKHH CMBICI HCIOJNb3YEMBIX BEIMYUH, HX
0003Ha4YeHHs] U €IMHUIBl (PU3UUECKUX BEIWYNH, HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(¢u3nUecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKU U3yYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

 XapaKTEepPH30BaTh CBOMCTBA Tell, (pu3nueckue sSBJICHUS U MPOLECCHI, UCIOIb3Ys MpaBuiIa
CJIOKEHHMsI CHJT (BJIOJIb OJJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumeza, mpaBuio
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHs] MEXaHUUECKOU



SHEPIUU; TMPH JTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTeMaTUYECKOe BHIPAXKECHUE;

e OOBSCHATh (hU3MYECKHE SBICHHS, IPOLECCHl M CBOWCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMii MpPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbIBIATh NPUYUHHO--
CJICZICTBEHHBIEC CBS3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrMYecKHX IIaroB ¢ Omopoil Ha 1—2
M3YYEHHBIX CBOMCTBa (PU3MYECKUX SBICHUH, (PU3NUECKHX 3aKOHA WJIM 3aKOHOMEPHOCTH;—
pemath pacy€THbIC 337a4M B 1—2 NEHCTBHA, MCIONB3YsS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE
¢dusnyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJCTABIATh (PU3UUECKUE BEIIMYUHBI B (POPMYJIIBI U IPOBOIUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JTaHHble, HEOOXOJWMBbIE MJii peUleHus 3a/lady, OLIEHHWBATh PEATHUCTUYHOCTh MOJYyYCHHON
(U3HYECKON BETMYMHBL;

e pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIU (PU3NUYECKUX METO/O0B;
B OIMCAHUU HCCIIEIOBAHUS BBIIEIATH NIPOBEPSIEMOE MPEAINONIOKEHUE (TUIIOTE3Y), pa3InyaTh U
MHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIMbITA, JIe1aTh BBHIBOJbI
0 €ro pe3yibTaTaM;—IpPOBOAUTH OIBITEI 1O HAOMIONEHHIO (U3MYECKUX SIBICHUM WIN
dbusznyeckux CBOHCTB Ted: (OpMynHpoBaTh IpOBepseMble Mpel MOJOXKEHHUS, coOupaTh
YCTAHOBKY M3 MPENJIOKEHHOTO 00OpyIOBaHMS, 3alHMCHIBATH XOJ OINbITa W (HOPMYIHPOBATH
BBIBO/IBI;

e BBINOJHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUS, BPEMEHHU, MAacchl Teia, 00bEMa, CUJIbl U
TEMIEPATyphl C UCMOJIb30BAHUEM aHAIOTOBBIX U MU(PPOBBIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTH U3MEPEHUH;

e IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BEJIWYUHBI OT JIPYroil C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO JBMIKYILErocs Teia OT
BPEMEHH [BMKCHHS Tela; CHJIbI TPEHHs CKOJBXKEHHs OT Beca Tela, KauecTBa o0paboTKu
MOBEPXHOCTEN T€J1 U HE3aBUCHMOCTH CHJIbI TPEHMSI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ; CUJIbI
VIOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO; YCIOBUN IUTaBaHMsS TEN, YCIOBHM paBHOBECHUS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO MCCIEAOBAaHUSA, COOMpaTb YCTAHOBKY M BBIIOJIHATH
U3MEpEHUs, CIeys MPEeII0KEHHOMY IIaHy, (UKCUPOBATH Pe3ybTaThl MOJIYYEHHON 3aBUCHUMO-
CTH (pU3MYECKMX BEJIMYMH B BUAE NPEUIOKEHHBIX TaOMUI U TpaUKOB, J€1aTh BBIBOJBI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

e IPOBO/IUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYMH (TJIOTHOCTh BELIECTBA
JKUJKOCTU U TBEPAOTO TeJa; CUjla TPEHMS CKOJIbKEHUS; NABJIECHUE BO3/lyXa; BHITAIKUBAIOIIAS
cuia, NEUCTBYIONIAsl HAa TMOTPYKEHHOE B KUAKOCTH TEJO; KOIPPHUIMEHT MOJIE3HOTO ACHCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEIys MPEIOKEHHOW WHCTPYKIMU: TNPH BBINOJHEHUU H3MEpEeHUi
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHUCIISTh 3HAUEHUE HCKOMOW BETMYMHBIL;

e COONMIOJATh MpaBWJIa TEXHUKHM OE30MacCHOCTH Mpu paboTre ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e YKa3bIBaTh NPUHIUNBI JEeHCTBUS MNpHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIKECs CO CyAbl, OapoMeTp, phlyar, MHOJBWXKHBIM U
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

e XapaKTEepU30BaThb MPUHLUMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa UX ONMHUCaHUA (B TOM UHUCIE: MOJIIMITHUKH, YCTPOICTBO BOAOIPOBOJA,
TUIPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), UCIONb3Ys
3HaHUS O CBOWCTBaxXx (PU3MYECKUX SBICHUH M HeoO0XoAuMble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJUTH TpPUMEPHl / HAXOAUTh HHPOPMANMIO O TpPUMEpPax MNPAKTUYECKOTO
UCIIOJIb30BaHus (PM3MYECKUX 3HAHUM B MOBCE] HEBHOM >KM3HM JUIsl oOecrieueHus: 0e30MacHOCTH
npu oOpalieHuu ¢ MNpuOopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMS 30pOBbS H
cOOII0OICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYXKaloIIel cpee;



e OCYIIIECTBISITH OTOOP MCTOYHHKOB MH(OpManuu B ceTH VHTEpHET B COOTBETCTBUU C
3alaHHBIM ~ TIOMCKOBBIM  3allpOCOM, Ha OCHOBE HMEKIOIIMXCS 3HAHUM W IMYTEM
CpaBHEHUS Pa3IUYHBIX HMCTOYHUKOB BBIJICIIATD uH(pOpPMAIIHUIO, KOTOpas
ABIISIETCS MPOTHUBOPEUYUBON MIIM MOXKET OBITH HEJTOCTOBEPHOIA;

e UCTIOJIL30BaTh IMPHU BBITIOJHEHUN YYEOHBIX 3a/laHUil HAYYIHO-TIOMYJISIPHYIO JTUTEPATypy
buznyecKkoro cojaep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT; BlaneTh
npuéMaM KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMM W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpPAaTKHWE MHCHMEHHBIC W YCTHBIC COOOIICHHSI HA OCHOBE 2—3
UCTOYHUKOB MH(pOpManuu (HU3MYECKOTO COJIEP’KaHUs, B TOM UYUCIE IMyOJUYHO JeNaTh KpaTKue
COOOIEHUsI O pe3ylibTaTaX NPOEKTOB WM YUEOHBIX HCCICIOBAHWA, TPH 3TOM T'PAMOTHO
MCIIOJIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3HKH, COMPOBOXKIATh BHICTYILUICHHE
MPE3EHTALUEM;

e IPU BBINOJIHEHUU YYEOHBIX MPOEKTOB W HCCIIEIOBAaHUI paclpenesiarth 00s3aHHOCTU B
rpyIme B COOTBETCTBUU C IOCTABJICHHBIMHM 3aJa4aMH, CICAUTh 3a BBIIOJHEHHEM ILIaHa
NEICTBUI, aJJleKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAaJ B JESTENbHOCTb I'PYIIbI; BBICTPaWBaTh
KOMMYHUKATUBHOE B3aHMMO/JICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIIHX.



KajsenaapHo-reMaTu4eCKMi IJIaH 7 KJIacC

JlaTa
Ha3Banmue pa3jaena, TemMmbl Koauuecrso o o
4yacoB
miany | gakry
Pa3nes 1. [lepBoHayaabHbIE CBEIeHUsI 0 CTPOeHHH BelllecTBa — 11 yacoB
BBoanblii nHCTpYyKTaX 1o Th. 1 02.09
®dusukKa — HayKa 0 PUPOJIE.
HaOmromenns u  omneiTel.  Dusuyeckue  BEIWYUHEL 1 07.09
N3mepenne pu3ndecKux BEITUYMH.
TOYHOCTB ¥ IOTPEITHOCTD U3MEPCHUIA. 1 09.09
®dusnka U MUP, B KOTOPOM MBI JKHBEM. 1 14.09
Jlabopamopnaa paboma Ne 1 "OmpeneneHue IEHbBI 1 16.09
JICTICHHSI U3MEPHUTEIBHOTO MPHOOpay
Ctpoenue BeniecTBa. MoJIeKyJIbl 1 21.09
Jlnddysus B razax, >KUJIKOCTSIX U TBEPJBIX TEJIax 1 23.09
Jlabopamopnan padoma  Ne2 «Uzmepenue pazmepos 1 28.09
MAbIX meny
B3anMHO€ npUTSHKEHNE W OTTAIKHBAHUE MOJIEKYIT 1 30.09
ArperaTHbIe COCTOSIHUS BEIeCTBA 1 05.10
Koutrpoabnas  padora Nel: «IlepBoHavajbHbIE 1 07.10
CBeJIeHNsl 0 CTPOEHHH BeleCTBa»
Pa3gen 2. Bzaumopeiicreue Tea- 21 yac
Mexanuueckoe JIBUKECHHE. PaBHOMepHOE u 1 12.10
HEPaBHOMEPHOE JIBUKCHUE
Cxopoctb. Exunuiisr ckopoctu 1 14.10
Pacyer myTu v BpeMeHH BHKEHUS 1 19.10
Bzaumopeiictue Ten. Mnepuus. 1 21.10
Macca tena 1 26.10
Jlabopamopuaa paboma Ne 3 "Hsmepenue maccer Ha 1 28.10
PBILAINCHBIX 8ECAX )
IInotHocts BewmiectBa. Jlabopamopnaa paooma Ne 4 1 09.11
"Uzmepenue obvema menay
Jlabopamopuasa paboma Ne 5 1 11.11
"Onpedenenue niomuocmu meepooco mena"
Pacyer Maccel 1 00beMa Tena Mo ero MIOTHOCTH 1 16.11
Cuna. Cuiia TSHKECTH. 1 18.11
Bec tena. Cuna ynpyroctu. 3akoH ['yka. 1 23.11
Enununel cunbl. CBSi3b MEXIy Maccoil Tena W CHION 1 25.11
TsorecTr. Criia TSHDKECTH Ha JIPYTHX TUTAaHeTaxX
JunamomeTp. 1 30.11
Jlabopamopnaa paboma Ne 6 "l paouposanue npysrcurvl
U usmeperue cun ounamomempom”
CnoxxeHue JBYX CHWJI, HampaBJICHHBIX BIOJb OJHOMN 1 02.12
npsaMoii. PaBHoielicTByomas cuia
Cuia TpeHwusl. 1 07.12
Tpenue nokos 1 09.12
Pemenue 3amay 1 14.12
Pemenne 3amau mo teme «Cuibl. PaBHozelcTByrommIas 1 16.12
CHIT»




JIBroxenue u B3aumoeiictue, Cuiibl BOKPYT Hac. 1 21.12
Oo6o61aromiee 3aasaTue o teMe «BzanmoeiicTBre Teny» 1 23.12
KounrpoabHnas padora Ne 2 mo teme: '""B3aumoaeiicreue 1 28.12

Tea"

Pasnen 3. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH 1 ra3oB - 18 yacos

Hapnenne. CrnocoObl yMEHBLICHHS H  YBEIMYCHHA 1 11.01
JIABIICHHSL.

Pemenue 3amay 1 13.01
JlaBiieHue ras3a 1 18.01
JlaBneHue B KUAKOCTAX U razax. 3akoH [lackamns 1 20.01
Pacuer naBneHus )KUAKOCTH HA IHO M CTCHKU COCY/a 1 25.01
Coobmaromuecst Cocyabl 1 27.01
Bec Bo3ayxa. ATMochepHoe naBiieHre 1 01.02
N3mepenne armocdepHoro nasneHus. bapomerpsl 1 03.02
ManHomeTpsl 1 08.02
[TopmiHeBOM  KMIKOCTHBIH — Hacoc. [ 'mapaBiaudeckas 1 10.02
MaIninHa

JleiicTBHE UAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO 1 15.02
ApxumenoBa cuia 1 17.02
Jlabopamopuaa  paboma Ne 7 "Onpeoenenue 1 22.02
8LIMANKUBAIOWEl CUTbL, OeUCMBYIoujell HA NOSPYIHCEHHOe 8

arcuoxocms meno”

[1naBanue ten 1 24.02
Jlabopamopuaa padboma Ne 8 "Bwisacnenue ycnosuii

naaeanus mei 8 Hcuokocmu”

Pemenue 3agau mo teme «ApxumenoBa cuiay, «YCIOBHUS 1 01.03
TUTABAHUS TEIIM

[TnaBanue cynoB. Bo3nyxomnnaBanue: 1 03.03
IToBTOpeHMEe 0 06001ICHHE 11O 3 TIaBe 1 10.03
Koutpoabsnas pa6oraNe3 no teme "JlaBjieHue TBepaAbIX 1 15.03
TeJ, JKHAKOCTEel 1 ra3oB'"

Pa3nea 4. PaGora. MoumnocTs 1 3Heprus - 20 yacos

Mexanunueckas paboTa 1 17.03
MoIHOCTb 1 22.03
IIpocTeie Mexanu3Mel. Peruar. PaBHoBecue cui 1 24.03
MoMeHT cuitbl. Pbluaru B TeXHUKE, OBITY, U IPUPOJIE. 1 05.04
Jlabopamopnaa paboma Ne 9 "Bwisacuenue ycnosus 1 07.04
pasHosecusi pvruaza”

broku. «3010T0€ IpaBMIIO" MEXaHUKH 1 12.04
[TeHTp TsKECTH Tena. Y CIOBUs PABHOBECHUS TEI 1 14.04
Koaddunment noneznoro neiicTeusl. 1 19.04
Jlabopamopnaa paboma Ne 10 "Onpeoenenue KII/[ npu 1 21.04
nooveme meid no HaK1oOHHOU niockocmu"

Oueprusa. KuneTndeckass W TOTEHUUAIbHAs JHEPIrHs 1 26.04
[IpeBparenus sHepruu

Pemenue 3amayd mo reme "PaboTa 1 MOITHOCTE. DHEpTHs" 1 28.04
IToBTOpenue u 06061eHue no 4 riase 1 03.05
KourposbHasi padora Ned mo Tteme '"PaGora m 1 05.05
MOIIHOCTH. JHeprus'

[ToBTOpenue 1 10.05
[ToBTOpEeHME 1 12.05




IToBTOpEeHME 1 17.05
IToBTOpeHue 1 19.05
IToBTOpEeHME 1 24.05
IToBTOpeHue 1 26.05
HTorosasi KOHTpPoOJILHasI padoTa 1 31.05
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INOACHUTEJIbBHAS 3AIINCKA

N

CopneprkaHue porpaMMbl HalIPaBJIeHO Ha GOPMHUPOBAHNE €CTECTBEHHOHAYYHON I'PaMOTHOCTH
yUYaIIUXCsl M OPTaHU3AIMI0 U3yUeHHs (U3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmit PI'OC OO0 x mIaHUpPYEMBIM
JUYHOCTHBIM M METANpeJMETHBIM pe3ylibTaTaM OOydYeHHs, a TaKKe MEXIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJAMETOB HAa YPOBHE OCHOBHOIO OOIIEro 00pa30BaHMs.
OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA)»

Kypc ¢usukn — cucreMooOpa3yromuil JUisi €CTEeCTBEHHOHAYYHbIX Y4YEOHBIX INPEIMETOB,
MOCKOJIbKY (p3MUEecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMue u (usmdeckoil reorpadueii. Ou3mka — 3TO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOHM BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa, HO U IIPEIOCTABIISET
HauOoJsiee sicHble 00pa3libl MPUMEHEHUSI HAyYHOI'O METOAA MO3HaHMs, T.€. CII0co0a MOJIy4eHHUs
JIOCTOBEPHBIX 3HaHMK 0 Mupe. Hakonern, ¢pusnka — 3T0 mpeaMer, KOTOPBIA HApsILy C APYTUMH
€CTeCTBEHHOHAYYHbIMM IIpE€AMETaMM JIOJDKEH JaTh UIKOJbHMKAM IpejAcTaBieHuEe 00
YBJIEKATEJIbHOCTH HAyYHOI'O MCCIEAOBAaHUS W PAZOCTU CAMOCTOSITEILHOTO OTKPBITUS HOBOI'O
3HaHUS.

OnHa W3 THaBHBIX 33734 (U3NYECKOro o0pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (DOPMHUPOBAHUU €CTECTBEHHOHAYY HOW IPaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM
Macchl 00YJaroIuXcs, KOTOpbIe B JaJbHEHIIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax
nesTesnbHOCTH. Ho He MeHee BayKHOM 3amadeil ABJIETCS BBIBICHUE U MTOATOTOBKA TAJIAHTJIMBBIX
MOJIOJBIX JIIOAEW Il TPOJOJDKEHHS 00pa3oBaHWsT M JaybHeimmedl npodeccrHoHalbHOMI
JeSITeIbHOCTH B 00JaCTH €CTECTBEHHOHAYUYHBIX MUCCIICIOBAaHUM M CO3/JaHMU HOBBIX TE€XHOJOTHI.
CornacHo MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE OonpeaeeHnto, EcTecTBeHHOHAYYHAs rpa
MOTHOCTb — 3TO CIIOCOOHOCTb 4Y€JOBEKa 3aHUMAaTh AaKTHUBHYIO TPaKJAHCKYI0 MHO3MIHIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMM, U €ro TOTOBHOCTh
MHTEPECOBATbCSl ©CTECTBEHHOHAYYHBIMM HIesIMH. HaydyHO TIpaMOTHBIN 4YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXJIEHUHU NPOOJIEM, OTHOCSIIMUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TPEOyeT OT HEero CleIyIoIX KOMIETEHTHOCTEN!:

HAy4YHO OOBSCHATH SIBIICHUS,

OLIEHUBATh U TOHUMATh 0COOEHHOCTH HayYHOI'O MCCIIeI0BaHUS,

MHTEPIPETUPOBATh JAaHHbIE U HCIOJb30BaTh HAy4yHBIE JOKAa3aTENbCTBA [UISI TOIYYEHHS
BBIBOJIOB.

N3ydyenne ¢u3nku crnocoOHO BHECTH pelIAloUIMil BkiaJ B (OpPMHUpPOBAHHE €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH O0YyYaroIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJJMETA «®U3UKA»

Henmn wu3yueHuss (QU3MKKM Ha YpPOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUs OMNpeIeNeHbl B
Konuenmuu npenosaBanust yueOHOro npeamera

«Pu3uka» B 00pa3zoBaTelIbHBIX OpraHu3anusax Poccuiickoit @Penepanuu, peanu3yrommx
OCHOBHbIE  00111€00pa3oBaTEeNbHBIE MPOrpaMMbl, yTBEpkAEHHON pemeHueMm Kosneruun
MunucrepcTBa npocsenienus Poccuiickoit @eneparun, nporokoin ot 3 aekadps 2019 r. Ne TTK-
4BH.

Lenu nzyyenus Gpu3nku:

npuodpereHue HHTEpeca U CTpEMJICHUS oOyuaronmxcst K Hay4YHOMY

M3YYEHHUIO MPHPOJBI, Pa3BUTHE HX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE  TMPEACTaBICHUM O  HAayyHOM  MeTOoAe€ TMO3HaHHd U (popmMHpOBaHUE

HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSIM;

(¢bopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHMS KaK pe3yjlbTaTa HU3Y4YEHHs] OCHOB CTPOCHHUS

MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHUE TPECTABICHUN O poiu (PU3UKU JJIS Pa3BUTHUS JIPYIHMX €CTECTBEHHBIX HayK,

TEXHUKHU U TEXHOJIOTH;

pa3BUTHE IPEJICTABICHUN O BO3MOXKHBIX cepax Oyayien npopeccuoHanbHON ASITEIbHOCTH,

CBSI3aHHOM C (PU3MKOH, MOJT0 TOBKA K JajlbHEHIIeMy 00YyYEeHHUIO B 3TOM HaIPABICHUH.



JIoCTIKEHHE STHX IleJiell Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUsl 0OECIEYMBAETCS
pellIeHreM CIIeIYIOMUX 3a1au:

MpUOOpEeTeHNEe 3HAHUK O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MPUOOPETEHNUE YMEHHI OINMUCHIBATh U OOBSICHATH (PU3UUYCCKUE SIBIICHUS C HCIIOIH30BAHHEM

MOJIy4YE€HHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHS MPOCTEUIINX PACUETHBIX 33/1a4 C MCIIOJIb30BaHUEM (PU3NIECKUX

MojieTieil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHHUU HaOJIOATh TPUPOJHBIC SBICHUS U BBINOJHSITH ONBITHI, Ja0OpaTOPHEIC

paboThI U IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIbHBIX PUOOPOB;

OocBOeHHE TPUEMOB paboTel ¢ wuH(popManueld (U3NIECKOTO COAEpHKaHUS, BKIIOYAs

MH(OPMALIUIO O COBPEMEHHBIX IOCTHMKEHMSX (DM3HMKHU; aHAIM3 U KPUTHYECKOE OIICHHBAHHE

uH(pOpMAINH;

3HAaKOMCTBO cO cepamu MpodecCHOHANBHON AESITETbHOCTH, CBSI3aHHBIMH C (DU3UKOHM, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKEHUSIX (DU3MUECKON HAYKH.
MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisiercs 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero odpasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT uzydeHue GU3MKu Ha
0a30BOM ypoBHE B 8 Kjlacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEIEIIO.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

Pa3pnen 1. TenuioBble siB1eHUS
OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOEHHUSI BELIECTBA.
Macca u pa3mepbl aTOMOB M MOJeKyd. ONbITbl, MOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.
Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucramiueckue
u amopdubie Tena. OObSICHEHHWE CBOWCTB Ta30B, >KUIKOCTEH W TBEPABIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOW Teopur. CMmauyMBaHUWE W KalWUISPHBIE $IBJIE HMUS.
TemoBoe paciIupeHHe U CKaTHE.
Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHLI.

Buytpennsas sneprus CrocoObl M3MEHEHMs BHYTPEHHEW S3HEpPruM: TeIUlonepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TemiIonpoOBOAHOCTh, KOHBEKIUS, H3ITyUCHHUE.

KonmyecTBo TemnoThl. YenbHasi TEIUIOEMKOCTh BellecTBA. TerIoo0OMEeH U TEIUIOBOE
paBHOBECHE. VYpaBHeHue TEIJIOBOrO Oananca.
[InaBieHne M OTBEpAECBaHME KpPUCTAUIMYECKMX BELIECTB. YJIElbHAsl TEIJIOTA IIJIaBJICHHUS.
[TapooOpazoBanue wu kouaeHcanusa. HMcmapeane (MC). Kunenwe. VYaenbHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIGHHUS OT AaTMOC(EPHOTO JIaBIICHUS.
BnaxuocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTA CTOPaHUSL.

[Tpunnuner pabotel TermoBeiXx aBurateneit. KIIJ[ TemmoBoro npurarens. TeroBbie
JIBUTATENH U 3amuTa okpysatouei cpenbl (MC). 3akoH COXpaHEHHUs U NPEBPALLEHUS SHEPTUU B
TeruoBbIxX mponeccax (MC).

Hemoncmpayuu
. Habmonenne OpOyHOBCKOTO JBUKEHHS
. Habmronenue nuddysun
. Habnroienue siBieHuii cMauMBaHus U KaMWUISIPHBIX SBICHUN
. HabinroieHue TemnoBoro paciupeHus Tei
. I3meHeHue naBieHus ra3a npyu U3MEeHEHUU 00bEMA U HAarpEeBAHUU WM OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypsl
. Buzasl Tenonepenaun
. OxytaxkieHue mpu CoBEpILIEHUU pabOThI
. HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CUTIAMHU

10. CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB

11. HaGmronenue KuneHust

12 .HabnroaeHue mocTosHCTBA TEMIIEPATyphl IPU MJIaBICHUN

13. Monenu TENJIOBBIX JABUTATEIEH

Jlabopamopnuvie pabomovt u onvimul

1. OnBITHI IO OOHAPYKEHUIO TIEHCTBUS CHUIJI MOJICKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa

3. OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEI

4. OmpepeneHne NaBIeHUS BO3AyXa B OAJIJIOHE MITIPUIIA

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH JIaBIEHUS BO3AyXa OT €ro o0béma H
HarpeBaHus WIN OXJIAXICHUS

6. IlpoBepka TrHUMOTE3bl JHMHEWHON 3aBUCUMOCTH [UIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypbl

7. Habmionenue m3MeHEHUs] BHYTPEHHEW SHEPruu Tella B pe3yibTaTe TEIJIoNnepeaadud u
pabOTHI BHEITHUX CHJT

8. ccnenoBanue SBIEHUS TEINIOOOMEHA MTPU CMELTUBAHUY XOJIOIHON U TOPSUYEH BOJIBI

9. OnmnpeneneHne KoOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW NpU TEIIOOOMEHE ¢
HarpeThiM METAJUNIMYECKUM I[WIHMHIPOM

10. Ompenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca HCapeHus

O 0 JN DN W —



12. OnpeneneHre OTHOCUTEIBHON BIAXXHOCTH BO3yXa

13. Onpenenenne yneabHON TEMIOTHI IJIABJICHUS JIbJa

Pa3nen 2. DaekTpudeckue 1 MATHUTHBIE SIBJICHUS

Onektpuszauus Ten. [[Ba poja 3yeKTpHUECKUX 3apsioB. B3aumoneicTBue 3apsyKEHHBIX
ten. 3akon KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJCHCTBUSI 3apsKEHHBIX TET OT BETUYUHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).

Onektpuueckoe mnosie. Hanpsx€HHocTh aniekTpuyeckoro nois. [lpunuun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUUYECKOro ToKa. McTOUYHMKH
IIOCTOSIHHOTO TOKA. HevictBust AIEKTPUYECKOTO
TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUM TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OlleKTpuueckoe HanpspkeHue. ConpoTHBIICHHE
IIPOBOAHMKA. YJIEJIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapauIeIbHOE COCIUHEHUE POBOJHUKOB.

Pabora u mourHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyns— JleHuma. DnexTpuueckue
LENU U MOTPEeOUTENH dNIEKTPHUIEcKoi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3anMOIEWCTBHE TIOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarnuTHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Opcteaa. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanes. SBneHue  anekTpoMarHuTHOM  uHaykuuu. [IpaBuno  Jlenna.
OnektporeHeparop. CnocoObl MOTy4YeHHUs JJICKTPUYE CKOM DHEPruu. DJIEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu

1. Dnekrpuzauus Ten

2. JIBa poaa dJICKTPHUYECKUX 3apsIIOB U B3aUMOJICHCTBUE 3aPSKCHHBIX TEI

3. YCTpoHCTBO M AEHCTBHE JIEKTPOCKONA

4. DnexTpocTaThyecKas MHIAYKIIHS

5. 3aKoH COXpaHEHHUS ANEKTPUIECKUX 3apsI0B

6. TIpoBOTHWKH W JUIICKTPUKH
7. MopenupoBaHue CUIIOBBIX JIMHUN AJIEKTPUUIECKOTO MOJIS
8. HCTOYHHKM IMOCTOSTHHOTO TOKA
9. JleiicTBuUS 2IEKTPUUYECKOTO TOKA

10. DneKkTpuyecKuii TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psa

12. 3MepeHue cuiibl TOKa aMIepMeTpOM

13. 3mepeHne 37eKTPUIECKOTO HANpsHKEHUS! BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpPOTHUBIIEHUI

15. B3aumoieiicTBHE MOCTOSIHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXHOCTH pa3/Ie/ICHUs MMOTIOCOB MarHuTa

17. MonenupoBaHuE MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB

18. OnbIT OpcTena

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [eiicTBH€ MArHATHOIO IIOJS HA NPOBOJHUK C TOKOM 21 DieKTpoaBUraTenb
MOCTOSIHHOTO TOKa

22. VccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHUTHOM MHITYKIIMU

23. Onbitel @apanes

24. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHS

25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa



Jlabopamopuvie pabomol u onvimul
OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH TE HHIIYKIIUEH U MPU CONPUKOCHOBEHUH
HccnenoBanue NeiicTBUS 3JEKTPUIECKOTO OIS HA IIPOBOAHUKH U IUAICKTPUKH
COopka u mpoBepKa paboThl JIEKTPUUECKOM 1ETH TOCTOSHHOTO TOKa
W3mepenue u peryaImpoBaHue CHIIbI TOKA
W3mepenue u peryiupoBaHue HaMpsHKEHUS
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS
pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE

7.  OmneITl, JEMOHCTPHPYIOIIAE 3aBUCUMOCTH  DJIEKTPHYECKOTO  COIMPOTHUBICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEUHOT0 CEYEHUS U MaTepuaa

8. IlIpoBepka mpaBuiia CIIOKEHUS HAMIPSDKEHHUH MPH MOCIEI0BATEIEHOM COSIMHEHUH JIBYX
PE3UCTOPOB

9. TIpoBepka mpaBuia Ui CUIIBI TOKA MPH MAPAJIICITBHOM COSTUHEHUN PE3HUCTOPOB

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. WccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HANpPSKEHHS
Ha HEeW

13. Onpenenenune KII1 narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MAarHUTOB

15. HW3ydyeHue MarHUTHOTO TIOJIA MOCTOSHHBIX MAarHUTOB MpPH HX OOBEIUHEHHH H
paszeneHuu

16. VccnenoBanue AeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OubITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHITBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIlPaBJICHUS TOKA B KaTYIIKe

18. M3yueHue neiCTBUS MAarHUTHOTO TIOJISI HA TPOBOAHKK C TOKOM

19. KonctpyupoBanue u u3ydeHUe pabOThl AIIEKTPOJABHUTaTEINS

20. Uzmepenue KIIJ] anekTpoaBUraTesibHON YCTaHOBKU

21. OnpITHI IO HCCIEIOBAHUIO SBJICHUS SIEKTPOMArHUTHOM WHIYK LIMU: HCCIEIOBAHUE
W3MCHCHUI 3HAYCHHSI M HAIIPABIICHUS UH JYKIIMOHHOTO TOKA

I



IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

W3yuenue Gpu3uku B 8 Kjlacce HAMPaBJIEHO HA JOCTHXKEHUE 00YyYalOIMMUCS TUYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gociuTaHue:

e IPOSIBJICHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUNCKOM (pU3NUYECcKOi
HayKH;

e [IEHHOCTHOE OTHOUICHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo8HO-HpPaAGCMEEHHOE 60CRUMAHUE:

e TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXJIEHHUH OOIIECTBEHHO-3HAYUMBIX U
ATUYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3ukw;

e OCO3HaHUE BaYXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YYEHOTO.

Icmemuueckoe gocnumanue:

e BOCIIPUATUE ICTETUYECKUX KauecTB (PM3MUECKON HAyKU: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

e OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAayKH KaK MOILHOTO MHCTPYMEHTA IO3HAaHUS MMpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIICH COCTABIAIONIEH KYJIbTYPHI;

e Pa3BHUTHE HAYYHOU JIF0O003HATEIHLHOCTH, HHTEPECA K CCIEIOBATEIBCKON AEATEIbHOCTH.

@opmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1AZ0NONYYUUA:

e OCO3HaHUE IIEHHOCTH 0€30MacHOro odpas3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MUpE, BaXXHOCTHU IIPAaBHII OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POrax, C SJIEKTPUUECKUM
U TETUIOBBIM 000pPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

e cOPMUPOBAHHOCTH HaBbIKa pe(hIeKCUu, MPU3HAHNE CBOETO MpaBa Ha OMMOKY U TaKOTro
e MpaBa y Jpyroro 4eaoBeKa.

Tpyoosoe socnumanue:

e AKTUBHOE y4YacTHE B PELIEHMM NMPAKTUYECKUX 3a/ad (B paMKax CEMbH, LIKOJbI, TOPOJa,
Kpasi) TEXHOJOTMYEeCKOW M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U
bu3znyecKux 3HaAHUI;

e UHTEpEC K MPAKTUUYECKOMY M3YUYEHHIO MpoQeccuil, CBA3aHHBIX ¢ (PUZUKOIL.

JKonozuueckoe eocnumanue:

e OPMEHTAIMsI Ha NpPUMEHEHUE (HU3UUECKUX 3HAHUM Ul pelleHus 3axad B o0JacTu
OKpYXKarollel cpelibl, IUIIAaHUPOBAHUS MOCTYNKOB M OLEHKU UX BO3MOXHBIX IMOCIEICTBUH IS
OKpYXKaroIlel Cpeibl;

e OCO3HaHUE TJI00ANBHOIO XapakTepa HKOJIOTMYECKUX IMPOoOJIeM U IMyTed UX pelieHusl.

Aoanmayusa 00yuaouwie2oca K UBMEHAIOUWUMCA YC08UAM COUUAIALHOU U RPUPOOHOU
cpeowi:

e IOTPEOHOCTh BO B3aUMOJCMCTBUM TPU BBIOJHEHUHM HCCIEIOBAaHUI M MPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 NPAKTHUYECKYIO ACSITEIbHOCTD;

e IOTPEOHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHWHW, B TOM 4ucie (OPMYIUPOBAThH
UJIed, MOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

e OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (QU3KKH;

e TUIAHUPOBAHKE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

e CTPEMJICHHE AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBSI3W MPUPOJBI, OOIIECTBA MU
HKOHOMHKH, B TOM YHCIIE C UCIIOIb30BaHUEM (U 3UUECKUX 3HAHU,

e OLICHKA CBOMX JACMCTBHI C y4€TOM BIHMSHHSA Ha OKPYXAIOIIYI0 CPEIy, BO3MOKHBIX
17100aTbHBIX TOCIEICTBHHA.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcalbHbIE 103HABATEIbHBIE NEHCTBUS

bazoevie nozuueckue oeiicmeus:

e BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU O0BEKTOB (SBICHUIA);



e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMKA, OCHOBAHUS NIl 0000IICHUS 1
CpaBHEHHS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBacMbIX (DakTax, JaHHBIX U
HAOJI0ICHUSX,, OTHOCAIIMXCS K (PU3HUE CKUM SIBIICHUSIM;

e BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HYCCKHUX SIBICHUNA U
IIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUESHUMH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (DU3UUYECKUX BEIUYHH,

e CAMOCTOSITEJIbHO BBIOMPATh CIOCOO perieHus yueOHol (u3ndecko 3amaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHUS, BB OOp Hambosee MOIXOISIIET0 ¢ YIYETOM CaMOCTOSTEIHHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3zoewie uccnedosamenvckue oeiicmeus:

e UCTIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;

e IPOBOJIUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIH (PU3NICCKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe10BaHne (PU3UUECKOTO SIBICHUS,

e OIICHUBATh HAa TPUMEHHUMOCTh U JOCTOBEPHOCTh HMH(DOPMAIHIO, MOJYYCHHYIO B XOJE
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

e CAMOCTOSITEIILHO (POPMYIIUPOBATH 0OOOIICHHUS U BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, OTBITA, UCCIICIOBAHNUS;

e IIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIEEe pa3BUTHE (PU3MYECKUX IPOIECCOB, a TAK¥Ke
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Paboma c ungpopmavueii:

e IPUMEHATh PA3UYHbIE METOJbl, MHCTPYMEHThl M 3alpochl NpU IOHCKE U OTOOpe
UH(POPMALIUY WU TAaHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3ndecKoi 3a1a4w;

e QHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHGPOPMAIUIO PA3IUYHBIX
BUJIOB B (DOPM IIpe/ICTaBICHHUS;

e CAMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (OpPMY MpeACTaBICHUS HHPOpPMAIUH U
WUTIOCTPUPOBATH PEIIaeMbIe 3a7]a9i HE CIOXKHBIMUA CXEMaMU, TuarpaMmmMamMu, WHOU TpaduKoil u
UX KOMOMHAIUSMU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS

Oobuienue:

eB XO7e OOCYXJCeHHS y4eOHOro maTepuaia, pe3ylabTaTOB J1abOpaTOpPHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEeMbl U BBICKA3bIBaTh HJICH,
HalleJICHHbIE HA PEIICHHE 3aJa4d U MOIepKaHue 0JIaroKenaTeIbHOCTH OOIICHUS;

e COMOCTABNIATh CBOM CYXACHHUS C CYXKISCHUSIMH JPYTMX YYacTHHKOB JHAJIOra,
OOHapyXMBaTh Pa3jIMYMe W CXOJICTBO TMO3UIMH; BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaxX; MYONWYHO TMPEACTABIATH PE3yIbTaThl BBHIMOIHEHHOTO (U3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, IIPOEKTA).

Coemecmuasn deamenvHocme (COmpyoHu4ecmeo):

e IOHUMATh M HCITOJI30BATh MPEUMYIIECTBA KOMAHIHON W MHAUBUIYAIBHON pabOThI TIPH
pelIeHur KOHKPETHON (PU3NYECKON MPOOIEMBI;

e IPUHUMATH IIEJIM COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BbIBATH JEHCTBUS 10 €€
JTOCTHIKEHUIO: PaCIpeeNsiTh PO, OOCYKAATh MPOIECChl U Pe3yabTaThl COBMECTHOU PabOTHI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

e BHITMIOJHATH CBOKO YacTh padOThI, JIOCTHras KauyeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJAHHHUPYS CBOM JIeH CTBUS C IPYTUMH YICHAMH KOMAaH/IbI;

e OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIEHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUS.

YHuBepcalbHbIE PETYISITUBHBIC ICHCTBUS

Camoopzanuzayusa:

e BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYaIUSX, TPEOYIOMIUX IS PEIICHH
bu3nyeCKuX 3HAHMIA;



e OPUEHTHPOBATHCS B PA3JIMYHBIX [MOAXONAX TPUHATHS pelIeHUuH (MHAUBHIYaIBHOE,
MPUHSITHE PELIECHUs B TPYIIIEe, MPUHATHE PEIIEHUI TPYIIoif);

e CAMOCTOSITENIFHO COCTAaBJISTh AJITOPUTM pemieHUs (U3MYECKON 3aJadyd WK I[IJIaHa
UCCIIEIOBaHMUsI €  Y4€TOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeiaraeMble BApUAHTHI PEIICHUH;

e JieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

Camoxonmpons (peghrexcus):

e JIaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMH U MpeAJiarath riaH e€ N3MEHEHUS;

e OOBSICHSITH IPUYUHBI TOCTIKEHUS (HEIOCTH)KCHHUS) PE3yJIbTATOB JICATEIHHOCTH, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

e BHOCHTh KOPPEKTUBHI B JEATEILHOCTH (B TOM YHMCJE B XOJ BBITIOJHEHUS (PUINUECKOTO
UCCJICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBHUSIM.

ImoyuonanvHvlii UHMeENIEKm:

e CTaBUTH ce0sl Ha MECTO APYroro 4eloBeKa B XOJ€ CIopa WIM AUCKYCCUM Ha HAyYHYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.

Ilpunamue ceda u opyzux:

e IpHU3HABATh CBOE TPaBO Ha OMMOKY NpH pEeHIeHHH (U3HYECKUX 3a7ad WIA B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAaKOE K€ MPaBO JPYToro.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C()OPMUPOBAHHOCTH Y
o0y4aromuxcst yMeHui:

e UCTIONIb30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JIBXKEHHUE aTOMOB H
MOJIEKYJI, arperaTHhIC COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKUE U aMOP(HBIC TeJla, HACHIIIICHHBIN
¥ HEHACBHIIICHHBII Map, BIAXHOCTh BO3/yXa; TeMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOMN
JIBUTATENb; AJIEMEHTAPHBIA AJICKTPUUYECKUN 3apsll, JJIEKTPUUECKOE II0Je, MPOBOAHUKUA U
TURIIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

e paznMuaTh SBJICHUSA (TEIUIOBOE pacUIMpEHHE/CKAaThe, TeIuIonepenaya, TEeIuIoBOe
paBHOBecHe, CMayHMBaHHE, KaNWUISPHBIE SB JICHUS, HCIApeHHE, KOHJEHCAIls, IIaBJICHHE,
Kpuctayuin3anus (OTBEp/IEBaHKE), KUIICHHE, Terionepenavya (TerIonpoBOAHOCTb, KOHBEKITUS,
U3ITyYeHHE); SJCKTpHU3aIMs Tell, B3aUMOJACHCTBUE 3apsoB, NEHCTBUS DIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBIE MAaTHUTOB, JCHCTBIE MArHUTHOTO TIOJIS HA TIPOBOJIHUK C
TOKOM, 3JICKTPOMAarHWTHAasE WHAYKIMS) MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NICCKOE SBIICHUE;

e PacIiO3HABaTh MPOSBIEHUE U3YUYEHHBIX (DU3MUECKHUX SIBICHHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4YHCIIe (U3NYECKUE SIBJICHHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE W KalMJUIIPHBIC
SBIIEHUS B TPHUPOJAE, KPUCTAIBI B mpupoae, u3iaydenue ConHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra; JJIEKTPUYECKUE SBJICHUS B
atMocdepe, PMEeKTPUIECTBO KUBBIX OPraHM3MOB; MarHUTHOE ToJe 3eMiH, Apeiid Moo COoB,
pOJIb MAarHUTHOTO TIOJSL NI JKM3HU Ha 3emiie, TOJISIPHOE CHUSHHE, MPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKU (DU3HUECKUX
SIBIICHHUI;

e OMHCHIBATh M3yYCHHBIE CBOWCTBA TeNl M (PU3UYECKHE SIBICHUS, MUCTIONB3Yys (pU3MvecKue
BEJIMYMHEI (TeMIiepaTypa, BHYTPEHHSS SHEPTHs, KOJIMYSCTBO TEIUIOTHI, yIeIbHas TEIIIOEMKOCTh
BEIIECTBa, YJAeNbHAas TEIUIOTa IUIABJICHUs, YyIeJbHAas TEIIoTa MapooOpa3oBaHMs, YAelbHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(DPHUIIMEHT TOJE3HOr0 JCHCTBUS TEIJIOBOM MAITUHBI,
OTHOCUTENIbHAs BIAXHOCTh BO3/yXa, OJJCKTPUUECKUW 3apsl, CHJa TOKa, DJIEKTPUYECKOe
HanpsDKEHUE, COMPOTHUBIIEHHWE MPOBOJHHUKA, YJEIbHOE CONPOTUBJIEHHE BEIIECTBA, paboTa M
MOIIIHOCTh JJIEKTPUYECKOTO TOKA); MPU OMUCAHWH MPABUIBLHO TPAKTOBATh (PH3UUECKHI CMBICI
UCIIOJIb3YEMBIX BEITUYHH, 0003HAYCHUS ¥ SAMHUIIB (PH3UICCKUX BEIMYNH, HAXOIUTH (DOPMYITHI,



CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEIWYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TI'paduKH
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJIINYHH;

e XapaKTEpPH30BaTh CBOICTBAa Tei, (U3NYECKUE SBICHHS W TPOLECCHl, HCHOIb3Ys
OCHOBHBIC TI0JIO)KEHUSI MOJIEKYJIIPHO-KUHETH YECKOH TEOpUH CTPOEHMs BELIECTBA, MPUHIIMII
CYNEPIIO3UIUH ToJei (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma i
ydacTka I1enu, 3akoH JIkoyns - JleHuma, 3akoH COXpaHEHHMs >HEpPruu; IpU STOM J1aBaTb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYeCKOEe BhIPAXKEHHE;

e O0BSCHATH (PU3UUECKUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh IPUUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00bscHEHHE U3 | - 2 JIOTMYECKHUX IIIaroB C OMOpoi Ha 1 - 2 M3y4EeHHBIX CBOMCTBA (PHM3UUECKHUX
SBJICHUN, (PU3MUECKUX 3aKOHOB HJIM 3aKOHOMEpPHOCTEH; pemarb pacuy€THble 3aaadu B 2 - 3
JIeMCTBUS, UCIOJb3Ys 3aKOHBI U (DOPMYJIBL, CBSI3bIBAIOLINE (PU3NYECKHE BEJIMUMHBI: Ha OCHOBE
aHaJIM3a YCJIOBMS 3aJadM 3alHUChIBaThb KPATKOE YCJIOBHE, BBIABJISITH HEJAOCTAaTOK AAHHBIX MAJIS
peleHus 3a1a4k, BbIOMpaTh 3aKOHBI U (POpMyJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus, IPOBOIUTh
pacu€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUCHHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMH JAHHBIMH;

e Pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MIPHU MOMOLIM (HU3NYECKUX METOOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIIEISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BIBOIbI;

e TIPOBOJIUTH OTIBITHI IO HAOIOIEHUIO (PU3UUECKUX SBICHUHA WK (PU3UIECKUX CBOMCTB TEI
(KanuJuIApHBIE SBJEHUS, 3aBHCUMOCTh [aBJIEHUS BO3[yXa OT €ro o0béMa, TemIeparypsl;
CKOpOCTM  TIpOLleCCa  OCTHIBAHHSI/HArpEBaHHWSI  NPH  M3IYy4YeHHH OT  I[BETa  U3IY-
qarolei/moraonaroneil moBepXHOCTH; CKOPOCTh UCHAPEHHs BOJbI OT TEMIIEPATYPhI KHUJIKOCTU
U IUIOIIAAU €€ MOBEPXHOCTHU; AIEKTPU3ALUS TEl U B3aUMOJAECHCTBHUE AJIEKTPUUYECKUX 3apsi/IOB;
B3aMMOJICHICTBME TIOCTOSHHBIX MAarHWTOB, BU3yaJM3allMsi MAarHUTHBIX II0JIEH IOCTOSHHBIX
MarHuToB; JEWCTBUS MarHUTHOIO IOJII Ha IPOBOJAHMUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA  3JIEKTPOJBUIATEeNs  IOCTOSIHHOTO  ToKa):  (OpMYIMpOBaTh  MpOBEpsieMble
IIPEJIIOJIOKEHNS, COOMpPAaTh YCTAaHOBKY M3 IPEIIOKEHHOr0 O0OpYAOBaHHUS; OMMUCHIBATH XOJ
OIbITa U (POPMYJIUPOBAThH BHIBOJIBI,

e BHIMOJHATh IPSIMbIE HW3MEPEHUSI TEMIIEPATypbl, OTHOCUTEJIbHON BIAXXKHOCTH BO3/yXa,
CHJIBl TOKA, HAIPSDKEHHsI C MCIOJb30BAaHMEM aHAJIOrOBBIX NMPHOOPOB M JATUYUMKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH;

e IIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MYECKON BENIMYMHBI OT JIPYrou ¢
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH (3aBUCHUMOCTh COIPOTUBIIEHHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJU IONIEPEYHOr0 CEUEHUS U yIEIbHOTO COIPOTUBIICHMS BEIECTBA IIPOBOIHMKA;
CWJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HANpsDKEHHUsS Ha IMPOBOJHUKE; MCCIEI0BaHUE
MIOCJIE0BATENBHOIO M IAPAJUIENBHOIO COEIMHEHUN IPOBOAHMKOB): IUIAHUPOBATh HCCIENO-
BaHUE, coOUpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUs, CIeAys MpeaoKEHHOMY IUIaHy,
(buKCUpOBaTh pPe3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOIUIl U TpaduKoB, JeiaTh
BBIBO/JIbI 110 pe3y/IbTaTaM MCCIIEJOBAHMUS;

e IIPOBOJIUTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEIUYUH (yAenabHas TemI0EMKOCTb
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHUKA, paboTa © MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUITAHUPOBATh M3MEpPEHHsI, cOOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MpPEI0KEHHOM
MHCTPYKIUH, U BBIYUCIISATH 3HAUEHUE BEJTUUNHBI;

e COONMIONATh MpaBWJIa TEXHUKUM OE30MacCHOCTH MpH paboTe C J1abopaTOpHBIM
00opyI0BaHUEM;

e XapaKTepPU30BaTh MPHHLUIBl JEHCTBUA M3YYEHHbIX MNPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB C OMOPOM Ha X OomHcaHHs (B TOM YHCJE: CUCTEMa OTOIUIEHHS JOMOB, THTPOMETD,
napoBast TypOMHA, amIepMeTp, BOJBTMETP, CYETUMK DIEKTPUYECKONW DHEPruu, dJeK-
TPOOCBETUTENbHBIE NMPUOOPHI, HarpeBaTENIbHBIE 3JIEKTPONPHUOOPHI (IPUMEpPHI), IIEKTPUUECKUE
IIPEIOXPAHUTENN; SJIEKTPOMArHuT, 3JIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), UCIOJIb3Ys 3HAHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (U3NYECKHE 3aKOHOMEPHOCTH;



e PaCIO3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTENbHBIE NPHOOPHI MO
CXeMaM M CXEMaTHYHBbIM pPHCYHKaM (PKUJKOCTHBIH TEpMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, ABHraTellb BHYTPEHHETO CTOpPaHMs, 3JEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI
JIEKTPUUECKUX IeNeld C MOCIEeN0BATENbHBIM U MapajuleJbHbIM COEIMHEHHEM 3JIEMEHTOB,
pasnnyas ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUUIECKUX IIeTieli;

e IPUBOJIUTh  IPUMEPBI/HAXOAUTh  HMHMOPMALMIO O  IPUMEpax  MPaKTHYECKOro
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHHWH B TOBCEJIHEBHOW KM3HU Al oOecriedeHus: 6€30MacHOCTH
npyu oOpalleHuu ¢ NpudopaMu U TEXHUYECKUMM YCTPOMCTBAMH, COXPAaHEHHs 3I0pOBbs U
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHSI B OKPYXKaIOIIEH Cpene;

e OCYLIECTBIATh MNOUCK HH(POpMauu (HU3NYECKOro colepKaHMs B ceTH MHTepHeT, Ha
OCHOBE HMMEIOIIMXCSA 3HAHUH M MYTEM CpPaBHEHHS JIOTOJHUTEIBHBIX HCTOUYHUKOB BBIJICISATH
UH(POPMaLKIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

e FICTIOJIB30BaTh NPU BBINOJHEHWH YUEOHBIX 3a/laHUil HAYYHO-TIONYJSIPHYIO JIUTEPATypy
(GU3M4ecKoro coJepxkKaHUsA, CIPABOYHbIE MaTepHalbl, pecypchl ceTd VIHTepHeT; BlaneTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

e CO3/1aBaTb COOCTBEHHbBIE NHCbMEHHbIE M KpaTKUE€ YCTHBIE cOOOIIeHus, 00oO0mas
UHPOPMALIMIO U3 HECKOJBKUX MCTOUYHMKOB (PM3MUYECKOTO COAEP)KaHUs, B TOM 4YUCIE MyOJINYHO
NPEICTABIATh PE3yJAbTaThl NMPOEKTHOW WIIM HCCIENOBATEIBCKON JIEATEIHOCTH; TPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBIA anmapar Kypca (QU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALUEM;

e IpU BBINOJHEHUH YUYEOHBIX IPOEKTOB M HCCIENOBaHUI (U3UUYECKUX IPOLIECCOB
pacnpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUH C NMOCTABJICHHBIMU 33Jja4aMH, CICAUTH 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJI B JICSITEIBHOCTH TPYIIbI, BHICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3periaTb KOH(PIUKTHI.



KanengapHo-remaTu4ecKui mjiaH 8 Kiacc

KounuectBo Aara
HaunmeHoBaHue pa3jiesia, TeMbI mno
4acos Mo IJIaHy
dakry
Paznen 1. TenJioBble siBJieHus1 — 23 yaca
TexHuka 0C3011aCHOCTH TemoBoe JIBUYKCHUE. 1 02.09
Temneparypa. Buyrpennsis sHeprust '
BxoaHas quarHocTuka. 1 07.09
Buapl Tertonepegaun. TenmionpoBogHOCTh 1 09.09
Kongekuus. M3nyuenue
CpaBHeHHMEe BUIOB Terwionepenayu. I[lpumepsl Terwio- 1 14.09
nepeiayn B MPUPOJIC U TEXHUKE
KommuectBo Temnorel. EnuHNUIBI KOJIMYeCTBA TEILUIOTHI 1 16.09
Jlabopamopuaa paooma Ne 1: «Cpaenenue konuuecme
menJiomol npu cMeuueanuu 6000l pasHoi 1 21.09
memnepamypuol)
Pacuer koaudecTBa TEILIOTHI,
HEOOXOIUMOTO IS HarpeBaHUs Tella WU BBIJACISICMOTO 1 23.09
TEJIOM TIPH OXJIAKJICHUN
Jlabopamopnaa paboma Ne 2 «H3mepenue yoenvHoi 1 28.09
MEen10eMKOCHLU MEepo0zo meay '
Pemienne 3amau mo Teme «KOIMYECTBO  TEIUIOTHL. 1 30.09

VY aenpHas TEI0EMKOCTh BEIISCTBAY.

OHeprus ToIUIMBA. YJIeNbHAs TEIUIOTA CrOPaHUs. 3aKOH
COXpaHEHHUs M IPEBpALICHUS DHEPIUM B MEXAHWYECKHUX H 1 05.10
TEIUIOBBIX NPOLIECCAX.

Pemenne 3amau mo teme «OHeprus TOILIMBA. Y JeNbHAs
TEIUIOTAa CrOpaHMs. 3aKOH COXPAHEHUs DHEPrUUM B Me- 1 07.10
XaHWYECKHUX M TETUIOBBIX MTPOIECCaX»

Konrtpoabsnasi padora Ne 1 no teme «KonuvecrBo Ten-

JIOTBI. YJeJbHasl TeNJOeMKOCTh BellecTBa. YAelbHas 1 12.10
TeIJI0TA CTOPAHUSI».

Paznuuneie coctosHus BemiectBa.  IlmaBienwue "

OTBEpJIeBaHHE KPUCTAUINYECKUX Tell. ['paduk miaBneHus 1 14.10
Y OTBEPJICBaHHS

VY nenpHas TEMJIOTa MJIaBJIECHUS 1 19.10
Pemenue 3ana4 no teme « Y ienpHasi TEMJI0TA IIABJICHUS» 1 21.10
Hcnapenne. HacelmeHHbIH W HeHachlnleHHBIM map. [lo-

[JIOIIEHNE YHEPTUH IPU UCIAPEHHUH JKUIKOCTH, BBIICICHUE 1 26.10

ee MpHu KOHJIEHCAIlMH napa

Kunenne. YaenpHas TemiaoTa nap006pa3OBaHI/1;1 n KOH-

1 28.10
JICHCAITIH
PC_HICHI/IC 3aJ1a4 ¢ UCTIOJIb30BaHUEM (HOpMYIT 1 0911
Q=cm(t)
Brnaxsocts Bo3myxa. CriocoObl ompeneneHusi BIKHOCTH 1 1111
BO3/yXa
Jlabopamopuaa paboma Ne3: «HU3zmepenue enaxcnocmu 1 16.11
6030yxa» '
Pabora raza m mapa mpu pacmmpeHu. JIBUTATENb 1 18.11

BHYTPEHHETO CTOPAHHUS




[TapoBast Typ6una. KIIJ] TemmoBoro nsurarens. Permenue

1 23.11

3aaq

KonTpoabHas padora Ne 2 no teme «U3MeHeHue arpe- 1 2511
TAaTHBIX COCTOSTHHII BEIIECTBAY

Paznena 2. DuiekTpudeckue siBjieHust — 27 4acoB

OnexTpu3auuss Tel IpU CONPUKOCHOBEHMH.  B3aumo- 1 30.11
JICHCTBUE 3apsKEHHBIX Tell. /[Ba poja 3apsiioB '
Onekrpockon. [IpoBOIHWKKM H HEMPOBOIHUKH DIIEKTPH- 1 02.12
4ecTBa

DIEKTPUYECKOE T0JIe 1 07.12
JlenumocTs nekTpuyeckoro 3apsjaa. CTpoeHue aToMOB 1 09.12
OOBsICHEHUE AIICKTPUICCKUX SIBJICHUI 1 14.12
KonTtpoabHas padora Ne 3 mo Teme «aeKTpU3amus Tel.

CTtpoeHue aToMOB» 1 16.12
OnexTpuuecKkuid ToK. ICTOUHHKH 371€KTPUUYECKOT0 TOKA.

DJIeKTpUYECKas eTh U €€ COCTABHBIC YaCTH 1 21.12
DOnexTpuueckuid TOK B MeTauiax. JleWcTBUSL 3IEKTpH- 1 2312
yeckoro Toka. HampaBienue Toka '
Cuiia Toka. EquHUIIBI CHITBI TOKA 1 28.12
Awmnepmerp. M3mepenue cuibl TOKa.

Jlabopamopuaa paooma Ne 4 «Coopka rnekmpuueckoi 1 1101
yenu u u3IMepeHue Cuilbl mMOKA 6 PpAa3UYHbIX ee
YUaAcmKax»

DNeKTpUUeCKOe HamNpsOKEHUE. EIWHUIBI  HANPSIKCHHS. 1 13.01
Bonbrmerp. M3mepenue HanpsoKkeHust '
DNEKTPUUECKOE COMPOTUBIICHUE IPOBOJHUKOB. ETUHUIIGI

conpotusienus. Jlabopamopnasa paboma Ne 5 1 18.01
«HM3mepenue Hanpadcenus HA PA3IUYHBIX PUACHKAX '
INeKMPU1eCKoil yenu

3aBUCHUMOCTh CWJIBI TOKA OT HampspkeHus. 3akoH Oma Jyist 1 20.01
y4JacTKa [enu

Pacuer conpoTuBieHHsS TNPOBOJHUKOB. YIEIBHOE CO- 1 2501
MIPOTUBIICHHE

Peocrartsl.

Jlabopamopuaa padoma Ne 6 «Pezynupoeanue cuvl 1 27.01
MOKa peocmamomy

Pemenue 3agau 1 01.02
[TocnenoBarensHOE COETUHEHHE MTPOBOTHHKOB. 1 03.02
[TapannensHoe coeIMHEHNE TPOBOIHUKOB '
Jlabopamopuas paboma Ne 7

«H3mepenue conpomugienus npoeoOHUKA NPU NOMOULU 1 08.02
amnepmempa u 60J1bmmempa,

Pemenue 3amau mo teme «3akoH Oma st yyacTka IIEIH.

[locnenoBarenbHOE W NApAUIEIBHOE  COEOUHEHHE 1 10.02
TTPOBOTHHKOBY

KonTtpoubnasi padora Ne 4 mo teme «JIeKTPpHYECKHI 1 15.02
TOK. CoelMHEeHHE IPOBOAHUKOB) '
PaboTa ¥ MOITHOCTH IEKTPHUUECKOTO TOKA 1 17.02
Jlabopamopnas paboma Ne 8

«usmepenue - MoOwHocmu U padbomel  moxka 6 1 22.02

awekmpuueacoﬁ Jgamne))




HarpeBanue npoBOJHMKOB JJIEKTPUUYECKUM TOKOM. 3aKOH 1 24.02
JIxoyns - Jlenna '
Konpnencaropel. Pemenne 3amau Ha pacueT paboThl |
MOIITHOCTH 3JIGKTPHUYECKOTO TOKA M TPUMEHEHHE 3aKOHa 1 01.03
Jxoynsa —Jlenua
Koporkoe 3ampikanue. IIpenoxpanurenu. IloBropenue 1 03.03
MaTtepuasa TeMbl « DJIEKTPUUECKHE SIBICHUS» '
Konrtpoabnasi pa6ora Ne 5 mo teme «JiieKTpHYecKHe 1 10.03
SIBJICHUS»
Pa3zzen 3. DiieKTpOMarHuTHbIe sIBJeHUs1 — 8§ 4acoB

MaruutHoe mnone. MarHutHoe T10ojl€ MPSMOro TOKa.

1 15.03
MarHuTHbIE JIMHUU
MarauTHoe 1ose KaTylky ¢ TOKOM. DJIEKTPOMAarHUTHI. 1 17.03
Jlabopamopnas 6padoma Ne 9 «Coopka InekmpomazcHuma
U UCnvlmanue e2o 0elicmeusy. 1 22.03
Coopka snekmpomaznuma Ilpumenenue 31eKmpomacHuUmo8s
[locTosiHHbIE MarHuThl. MarHuTHOE TMOJ€ MOCTOSHHBIX 1 24.03
MarHuToB. MarHuTHoe 1noJie 3eMJu. '
JlelicTBU€ MAarHUTHOTO TIOJSI HA IPOBOJHUK C TOKOM. 1 05.04
DNEeKTPUUECKU TBUTATEIh '
Jlabopamopuas paboma No 10 «H3yuenue
INEKMPUUECKO20 06Uzam et ROCMOAHHO20 MOKA » 1 07.04
IIprMeHeHHe 2IEeKTPOABHUraTeae IOCTOSHHOIO TOKa.
YcTpolicTBO  anieKTpousMepuTenbHbIX — mpubopoB.  [lo- 1 12.04
BTOPEHUE TEMbI «DJIEKTPOMArHUTHBIE SBJICHUS '
KoutpoabHnasn pabora Ne 6 1o TEeMe 1 19.04
«JIEKTPOMATrHUTHBIE SIBJIEHUS» '

Pa3nes 4. CeeroBble siBj1eHHs — 12 yacoB

Hctounuku cBera. Pacmpoctpanenue cera. OTpaxeHue 1 2104
cBeTa. 3aKOHBI OTPAKEHUsI CBETA '
[1nockoe 3epkano. [lpenomiienue cBera 1 26.04
OnTrueckue mpruOoOpbI 28.04
JIunzel. OnrTuyeckass Ccuia  JIMH3BL N3o6paxenus, 1 03.05
JTaBa€Mbl€ JIMH301
Jlabopamopuas paboma Ne 11 «Ilonyuenue uzoodparxrcenusn 1 05.05
npU ROMOULU JTUH3BLY)
Kontpoabnass padora Ne 7mo Teme «CBeTOBBIC 10.05
SIBJICHH D)
IloBTOpEeHune 1 12.05
[ToBTOpEeHME 1 17.05
IloBTOpEeHune 1 19.05
IToBTOpEeHME 1 24.05
IToBTOpenue 1 26.05
HTorosasi KOHTpoJIbHasi padoTa 1 31.05
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INOACHUTEJIbBHAS 3AIINCKA

CopepxaHue MporpaMMbl HalpaBlIeHO Ha (OpPMHUpPOBAHHE ECTECTBEHHOHAYUHOM
IPaMOTHOCTH YYaIIMXCsl U OpPraHU3alMI0 U3ydeHUs (PU3MKH Ha JesITeIbHOCTHON OCHOBE. B Hel
VYHUTHIBAIOTCS BO3MOXKHOCTH TpeaMmera B peanmsanuu  TpeboBanmii PI'OC OO0 «k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM oOOy4YeHHs, a TakKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE OCHOBHOTO
o011ero 06pa3oBaHus.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®U3UKA»»

Kypc ¢pusukm — cucteMoo0pa3yromuil Uit €CTeCTBECHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYeCKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SBJICHUM, M3yYaeMbIX XHUMHEH,
Ouonorueli, actpoHomueld u ¢uzndeckoi reorpadueir. dusznka — 3TO MpEAMET, KOTOPBIA HE
TOJILKO BHOCUT OCHOBHOH BKJIaJ] B €CTE€CTBEHHOHAYYHYIO KapTHHY MHpa, HO U IPEIOCTABIISAET
HanOosee sicCHbIe 00pa3lbl MPUMEHEHUsI HAyYHOTO METOZa MO3HAHUs, T.€. CIoco0a MOIyYeHHS
JIOCTOBEPHBIX 3HaHU# 0 Mupe. Hakonen, ¢pu3nka — 3T0 MpeaMeT, KOTOPBIA HAPSAILY C APYTUMU
€CTeCTBEHHOHAYYHBIMH TIpEAMETaMH JIOJDKEH JaTh UIKOJbHMKAM TpEJACTaBIeHUE 00
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAHUSA U PAZOCTH CAMOCTOSITEILHOTO OTKPBITUS HOBOTO
3HaHMUSL.

Opna W3 rMaBHBIX 3a/1a4 (pU3M4eckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (DOPMHUPOBAHHH €CTECTBEHHOHAYY HOW IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00Y4arOIIUXCs, KOTOPbIE B JalbHENIIeM OyIyT 3aHSAThI B CaMbIX pa3HO 00pa3HbIX cdepax
nestenibHOCTH. Ho He MeHee BayKHOM 3a7jauei SBJISETCS BBISBJICHUE U MTOJTOTOBKA TaJaHTIIMBbIX
MOJIOABIX JIOACH I TPOJOJDKEHUS oOpa3oBaHMsl M JalbHEWIed mpodeccuoHanbHON
JESTEIbBHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIIEOBAHUM U CO3JaHUM HOBBIX TEXHOJIOIH.
CornacHo NMpUHATOMY B MEKIYHApOJIHOM COOOIIECTBE onpeaeneHuto, EctectBeHHOHayYHAas rpa
MOTHOCTh — 3TO CIIOCOOHOCTH 4YeJOBEKa 3aHMMAaTh AKTHUBHYIO TPAKJIAHCKYIO MO3HIHIO MO
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYUHbIMH HesIMH. HayyHO TIpaMOTHBIN 4YellOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYKIEHUH MPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPEOyeT OT HEeTo CIIETyIONMX KOMIIETEHTHOCTEH:

1. HAY4YHO OOBSACHATH SBICHUS,
2. OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
3. UHTEPIIPETUPOBATh JAHHBIE W HCIIOJNB30BaTh HAyYHBIE JOKa3aTeNbCTBAa IS

MOJIy4YEHUs BBIBOJIOB.

N3yuenune ¢u3MKN CrOCOOHO BHECTH peIIaloUINii BKIaX B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOU IPaMOTHOCTH O0yYarOUINXCS.

HNEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

[lenn wusyuenus ¢U3MKKA HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs OMpENeNeHbI B
Konuenmuu npenogaBadus yaeOHOro npeaMera

«®Pu3uka» B oOpa3oBaTeNnbHbIX opranuzanusx Poccuiickoit ®denepanuu, peaan3yrommx
OCHOBHBIE  00IIe00pazoBaTeIbHbIE IMPOrpaMMbl, YTBepkAEHHOW pemieHueM Kosteruu
MunuctepctBa npocsenienust Poccuiickoit deneparuu, nporokoin ot 3 aexadpst 2019 r. Ne T1K-
ABBBBBBBBBBBBBBBBBB4BH.

[enu nzydyenus pusuku:

e IpuOOpeTEHHE  HMHTEpeca M CTpEeMJIGHHS ~ O0ydaloummxcs K  HAaydHOMY
U3YYEHUIO TMPHUPOABI, Pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEJCTABIEHUH O HAYYHOM MeTOJe TMO3HaHuiA U  (OPMHUPOBAHHE
HCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

o GOpMHpOBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3ysibTaTa M3yueHHs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DPU3HKH;

o GOopMHpOBaHUE NPEJCTABICHUN O poNu (U3MKU I Pa3sBUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;



e pa3BUTHE TMPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHaIbHOMI
JESATeTLHOCTH, CBSI3aHHOM ¢ (U3MKOH, IMOATO TOBKAa K JalbHEUIIEMy OOYYEHHI0O B ITOM
HaIlpaBJICHUU.

JlocTrxeHne 3TUX IieJied HAa YpOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHHs OOECreunBaeTCs
pEIICHUEM CIICTYIONIUX 3aa4:

e IpUOOpETEeHNE 3HAHUN O TUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpETEHNE YMEHUN ONUCHIBATh U  OOBACHATH  (U3MYECKUE SBICHUS C
MCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHUM;

e OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIINX pPACYETHBIX 3aJad C MCIOJIb30BAaHUEM
bu3HYECKUX MOJIeNIel, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHUH HAOIIOATh IPUPOJIHBIC SBJICHUS U BBIIIOIHATH OIbBITHL, 1a00paTOPHBIE
paboThI U IKCIIEPUMEHTAIBHBIE HCCIIE0BAHUS C UCTIOIh30BAHUEM H3MEPUTEIBHBIX PUOOPOB;

e OcBOeHHE TNPUEMOB paboThl ¢ HHPOpMalHed (U3HUECKOTO CcoAepKaHus, BKIHOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHUSAX (DU3WKHU; aHAIM3 W KPUTHYECKOE OIICHUBAHUE
nHpopmanuu;

e 3HAKOMCTBO €O chepamu MPoPecCHOHATBHON JIEATEIIBHOCTH, CBSI3aHHBIMU C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sapnsercs o0g3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBanwms. JlaHHas mporpamMma mpeaycMaTpuBaeT u3ydeHue (U3MKu Ha
6a3oBoM ypoBHE B 9 kiacce B 00b&€Me 102 yaca o 3 yaca B HEZEIIIO.



IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenue Gusuku B 9 Kiiacce HANpaBJIeHO HA JOCTHKEHUE 00y4YaroIUMUCS JIUYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gociuTaHue:

e IIPOSIBJICHUE HUHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOHN (pU3NUecKoi
HayKH;

e [IEHHOCTHOE OTHOILEHHE K JOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3HUKOB.

I'pasicoanckoe u 0yxo8HO-HpPaAGCMEEHHOE 60CRUMAHUE:

e TOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B OOCYXICHHU OOIIECTBEHHO-3HAUYUMBIX H
ATUYECKHUX MPo0IeM, CBI3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM TOCTHKEHUH (pr3nkw;

 OCO3HAHKE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO.

Icmemuueckoe gocnumanue:

e BOCIIPUATHE ICTETUYECKUX KA4eCTB (PU3UUECKON HayKU: €€ rapMOHHUYHOIO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunoz2o nosnanus:

e OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAayKH KaK MOILHOTO MHCTPYMEHTA IO3HAaHUS MMpA,
OCHOBBI Pa3BUTHUS TEXHOJIOIUH, BasKHEHIIEH cOCTaBIAIOIIEN KYIbTYpBbI;

e Pa3BHUTHE HAYYHOU JIF0O003HATEIHLHOCTH, HHTEPECA K CCIEIOBATEIBCKON AEATEIbHOCTH.

Dopmupoeanue Kya1omypol 300p06bs U IMOYUOHATLHO20 0J1A20NOAYUUA:

e OCO3HaHUE IIEHHOCTH 0€30MacHOro odpas3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MUpE, BAKHOCTH MpaBHJ1 0€30I1aCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ JIEKTPUIECKUM
U TETUIOBBIM 000pPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

e C(pOPMHUPOBAHHOCThH HaBbIKa pedIeKcuu, NpU3HaAHUE CBOETO MpaBa Ha OIIMOKY U TaKoro
e MpaBa y Jpyroro 4eaoBeKa.

Tpyooeoe socnumanue:

e AKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 3a/ad (B paMKax CEMbH, LIKOJbI, TOpoAa,
Kpas) TEXHOJOIMYECKOM M COLMAJbHOM HaIpaBICHHOCTH, TPeOYyOLMX B TOM YHUCIE H
bu3znyecKux 3HaAHUI;

e UHTEpEC K MPAKTUUYECKOMY M3YUYEHHIO MpoQeccuil, CBA3aHHBIX ¢ (PUZUKOIL.

JKonozuueckoe eocnumanue:

e OPMEHTAIMsI Ha NpPUMEHEHUE (HU3UUECKUX 3HAHUM Ul pelleHus 3axad B o0JacTu
OKpYXKarollel CpeJibl, IIIaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX MOCJIEICTBUN AJIs
OKpYXKaroIlel Cpeibl;

e OCO3HaHUE TJI00ANBHOIO XapakTepa HKOJIOTMYECKUX IMPOoOJIeM U IMyTed UX pelieHusl.

Aoanmayusa 00yuaouwezoca K UBMEHANOUWUMCA YCI08UAM COUUAIbHOU U NPUPOOHOIU
cpeowi:

e IOTPEOHOCTh BO B3aUMOJCMCTBUM TIPU BBIOJHEHUHM HCCIEAOBAaHUI M MPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 NPAKTHUYECKYIO ACSITEIbHOCTD;

e IOTPEOHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHWHW, B TOM 4ucie (OPMYIUPOBAThH
UJIed, MOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

e OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (QU3KKH;

e TUIAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHNN HOBBIX (PM3UUECKUX 3HAHUM;

e CTPEMJICHHE AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBSI3W MPUPOJBI, OOIIECTBA MU
HKOHOMHKH, B TOM YHCIIE C UCIIOIb30BaHUEM (U 3UUECKUX 3HAHU,

e OLICHKA CBOMX JACMCTBHI C y4€TOM BIHMSHHSA Ha OKPYXAIOIIYI0 CPEIy, BO3MOKHBIX
17100aTbHBIX TOCIEICTBHH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcalbHbIE 103HABATEIbHBIE NEHCTBUS

bazoevie nozuueckue oeiicmeus:

e BBISIBIISITH U XapaKTepPU30BaTh CYIIECTBEHHbBIE MPU3HAKU OOBEKTOB (SBICHUIA);



e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMKA, OCHOBAHUS NIl 0000IICHUS 1
CpPaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBacMbIX (DakTax, JaHHBIX U
HAOJI0ICHUSX,, OTHOCAIIMXCS K (PU3HUE CKUM SIBIICHUSIM;

e BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HYCCKHUX SIBICHUNA U
IIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (DU3UUYECKUX BEIUYHH,

e CAMOCTOSITEJIbHO BBIOMpATh Croco0 perieHus: yaeOHol (pu3nyeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHUS, BB OOp Hambosee MOIXOISIIET0 ¢ YIYETOM CaMOCTOSTEIHHO
BbI/ICTICHHBIX KPUTEPHUEB).

ba3zoewie uccnedosamenvckue oeiicmeus:

e UCTIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;

e IPOBOJIUTH 10 CAMOCTOSITENILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIH (PU3NICCKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe10BaHne (PU3UUECKOTO SIBICHUS,

e OIICHUBATh HA TPUMEHUMOCTHh W JOCTOBEPHOCTH WH(OPMAIHIO, MOIYUYECHHYIO B XOJIE
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

e CAMOCTOSITEIILHO (POPMYIIUPOBATH OOOOIICHUS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOIIO/ICHUS, OTBITA, UCCIICIOBAHNUS;

e IIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIEe pa3BUTHE (PU3UUECKHX IMPOIIECCOB, a TaKkKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Paboma c ungpopmavueii:

e IPUMEHATh PA3UYHbIE METOJbl, MHCTPYMEHThl M 3alpochl NpU IOHCKE U OTOOpe
UH(POPMALIUY WU TAaHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3ndecKoi 3a1a4w;

e QHANIM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHGPOPMAIUIO PA3IUYHBIX
BUJIOB B (DOPM IIpe/ICTaBICHHUS;

e CAMOCTOSITENILHO BBIOMpAaTh ONTUMANBbHYIO (OpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATH PEIIaeMbIe 3a7]a9i HE CIOXKHBIMUA CXEMaMU, TuarpaMmmMamMu, WHOU TpaduKoil u
UX KOMOMHAIUSMU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS

Oobuienue:

eB XO7e OOCYXJCHHS y4eOHOro maTepuaia, pe3ylabTaTOB JAa0OpPAaTOPHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEeMbl U BBICKA3bIBaTh HJICH,
HalleJICHHbIE HA PEIICHHE 3a7a4M U MOJIepKaHue 0J1aro)kenaTeIbHOCTH OOIICHUS;

e COMOCTABNIATh CBOM CYXACHHUS C CYXKISCHUSIMH JPYTMX YYacTHHKOB JHAJIOra,
OOHapyXUBaTh Pa3jMuie W CXOJCTBO MO3WIUH; BBIpAXKaTh CBOI TOYKY 3PCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaxX; MYONWYHO TMPEACTABIATH PE3yIbTaThl BBHIMOIHEHHOTO (U3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, IIPOEKTA).

Coemecmuasn deamenvHocme (COmpyoHu4ecmeo):

e IOHUMATh M HCITOJIb30BATh MIPEHMYIIECTBA KOMAH/JHON W WHAMBUIYAIBHON pabOThI TIPH
pelIeHur KOHKPETHON (PU3NYECKON MPOOIEMBI;

e IPUHUMATH IIEJIM COBMECTHOW JIESITEIIbHOCTH, OPraHU30BBIBATH JCHCTBUS 1O €€
JTOCTHIKEHUIO: PaCIpeeNsiTh PO, OOCYKAATh MPOIECChl U Pe3yabTaThl COBMECTHOU PabOTHI;
000011aTh MHEHUS HECKOJIBLKUX JTIOAEH;

e BHITMIOJHATH CBOKO YacTh padOThI, JIOCTHras KauyeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOM JIeH CTBUS C IPYTUMH YICHAMH KOMaH/IbI;

e OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIEHO
c(hopMyTUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHUS.

YHuBepcalbHbIE PETYISITUBHBIC ICHCTBUS

Camoopzanuzayusa:

e BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYaIUsX, TPEOYIOIUX AJIs PEIICHUS
bu3nyeCKuX 3HAHMIA;



e OPUEHTHPOBATHCS B PA3JIMYHBIX [MOAXONAX TPUHATHS pelIeHUuH (MHAUBHIYaIBHOE,
MPUHSITHE PELICHUs B TPYIIe, IPUHATHE PEIIEHUI TPYIoif);

e CAMOCTOSITETILHO COCTAaBJISATh AJITOPUTM peEIIeHUS (U3UYECKOW 3ajaud WM IJIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB UM COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeiaraeMble BApUAHTHI PEIICHUH;

e JieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

Camoxonmpons (peghrexcus):

e JIaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMH U MpeAJiarath riaH e€ N3MEHEHUS;

e OOBSICHATH IPUYUHBI TOCTIKEHUS (HEIOCTIIKEHHUSI) PE3yIbTaTOB JICATEIHHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

e BHOCHTh KOPPEKTUBHI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ| BBIIIOJHEHUS (PUINUECKOTO
UCCJICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBHUSIM.

ImoyuonanvHvlii UHMeENIEKm:

e CTaBUTH ce0sl Ha MECTO APYroro 4eloBeKa B XOJ€ CIopa WIM AUCKYCCUM Ha HAyYHYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.

Ilpunamue ceda u opy2ux:

e IPU3HABaTh CBOE MpPaBO Ha OMMOKY MpH pemeHnH (U3NYECKUX 3a1a4 WId B
YTBEPKACHUSIX HA HAYYHBIC TEMbI M TAKOE K€ MPaBO JIPYroro.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C()OPMUPOBAHHOCTH Y
o0y4aromuxcst yMeHui:

e UCTIONIL30BaTh TOHATHUS: CHCTeMa OTCYETa, MaTepuanbHas TOUYKa, TPaeKTOPHs,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JIBMKEHUs, nedopmanus (ympyras, IUIacTHYECKas), TpEHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IMEPErpy3Ku; LEHTP TsHKE CTU; aOCONIOTHO
TBEPJIOE TEJNO, IIEHTP TSHKECTH TBEPIOTO TeJla, paBHOBECHE;, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(pa3 BYK U YJIbTPa3BYK; dJIEKTPOMAarHUTHBIC BOJIHBI, IITKaja 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTh, CIEK TPl MCIYCKaHHUS W TOTJIOMICHUs; anbda, 0eTa u
raMma-Hu3JIy4eHus, U30TOIbI, AepHAas YHEPTeTHKA;

e pa3NMuaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBW)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeIl, PEaKTUBHOE [BWKECHHE, KoJiebaTelnbHOe
IBUKEHHE (3aTyXarolle W BBIHYXKICHHBIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBIKEHUE,
OTpaKEHHE 3BYKa, MPSMOJIMHEWHOE PAcIpOCTpaHEHHE, OTPAKECHHUE U MPEIOMIICHHE CBETa, T0J-
HOE BHYTPEHHEE OTpaXCHHE CBeTa, pa3jloKeHHe Oenoro cBera B CIEKTP U CIOXKEHUE
CHEKTPAIBbHBIX IIBETOB, JWCIEPCUS CBETA, €CTECTBEHHAs pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE
JUHENYaToOro CHeKTpa H3IY4YeHHs) MO OMHCAHUIO MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAHHOE (PH3UUECKOE SBICHHE;

e PacIioO3HaBaTh MPOSBIECHUE H3YUYEHHBIX (U3MUYECKUX SBICHUN B OKpYKaroleM Mupe (B
TOM 4uciie (PU3UIECKUE SIBICHUS B PUPO/IE: TIPUIUBBI U OTIIUBEI, IBIKeHUE Tu1aHeT CoTHeTHON
CUCTEMBI, PEAKTHBHOE JIBIDKEHUE JKHUBBIX OPTaHM3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMU,
3eMJICTPSICEHUE, CEWCMUYECKHEe BOJIHBI, I[yHAMH, X0, I[IBETa TeJ, ONTHYECKHE SIBICHUS B
npupojie, OuoJIoTHYecKoe JelcTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO M PEHTICHOBCKOTO
U3TYYCHUH; €CTECTBEHHBIH paJMOAKTHBHBIN (OH, KOCMHUYECKHE JIy4H, paIHOaKTHBHOE
U3Iy4eHUE TMPHUPOJHBIX MHHEPAJIOB; JCHCTBHE PAaTUOAKTHUBHBIX W3IyUY€HUH Ha OpPTaHU3M 4e-
JIOBEKa), TIPH ITOM MEPEBOJAUTH MPAKTHUECKYIO 3a7ady B YYEOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKU (PUBNUECKUX SIBICHUI;

e OITUCHIBATh M3YYECHHBIC CBOMCTBA TeNl M (MU3NYECKHUE SIBICHUS, UCTIONB3YsS (U3NIECCKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tella MIPH HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMeIneHne, MyTh, yIJIOBas CKOPOCTh, CHJIA TPEHHS, CHJA YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEHUE CBOOOMHOTO MaJeHUsi, BEC Tela, MMITYJIbC Tella, UMIYJIbC CHIIBI, MEXaHUYECKas



paboTa ¥ MOIIHOCTH, MOTCHIMATIbHAS JHEPTUs Tella, TMOTHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAs PHEPIrHsl CXKAaTOM MPYKUHBI, KHHETHUYECKas HHEeprus, MOoJHas MeXaHW4yecKas
SHEprus, MePUoJ U YacToTa KOJeOaHUH, NJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKO-
pOCTh CBETa, IOKa3aTellb MPEIOMJICHHUS] CpeIbl); MPU OMUCAHUM NPABUIBHO TPAaKTOBATh
(GU3HYECKUN CMBICT UCTIOIB3YEMbIX BEJIMYWH, 0003HAYCHUS U CIUHUIIBI (PU3MUECKUX BEIHYUH,
HaXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3NYECKYI0 BEIMUYUHY C JAPYTUMHU BEIMYMHAMH,
CTPOUTH TpapUKU U3YUCHHBIX 3aBHCUMOCTEH (PU3UUECKUX BEIHYNH;

e XapaKTepHU30BaTh CBOWCTBA Teld, (PU3WYECKUE SBJICHHS M IPOLECCHI, HUCIOJIb3Yys 3aKOH
COXpaHEHHUs PHEPIruM, 3aKOH BCEMHUPHOrO TSATOTEHUS, MPUHIUI CYMEPIO3UIMN CHJI, IPUHIIMII
OoTHOcUTeNbHOCTH [amunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCA, 3aKOHbI
OTPaXKEHHUS U TMPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN IMpHU
AJIEPHBIX PEaKLUAX; IPU TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alKCHIBATH €TI0
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

e 00BSACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYyallUii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
00BSICHEHHE M3 2—3 JIOTMYECKHUX IIIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HMUECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemaTh pacyETHBIE 3a7a4u (OMUpAIOUINecs Ha CUCTEMY U3 2— 3 ypaBHEHUN ), HCTIONb3YS
3aKOHBI M JOPMYJIBI, CBSA3BIBAONINE (U3NUSCKUE BEIIMYUHBI: HA OCHOBE aHAIIN3a YCIIOBUS 33729
3aMUChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI W (OPMYJIbI, HEOOXOJUMBIC [UIsI PEIICHHS, IPOBOIUTH PACUYETHl W OICHUBATH
PEATMCTUYHOCTH MOJYYSHHOTO 3HaYCHHS (PU3NYECKON BETTMUHHBI;

e PACIIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh IMPHU IMOMOIIU (PH3UIECKIX METOIOB;
UCIIONIB3YSl OMHMCAHHME HCCIEAOBAHUS, BBIICISATH IPOBEpsIeMOE MPEANOI0KEHHE, OLIEHUBAThH
MPaBUJIILHOCTh TIOPSAJKA TMPOBEIACHUS HCCICAOBAHMS, J€JaTh BBIBOJABI, WHTEPHPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

e TIPOBOJIUTH ONBITHI 110 HAOTIOCHUIO (PU3HUYCSCKUX SIBJICHUN WITH (PU3NICCKUX CBOMCTB TEI
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHUS SHEPTUU; 3aBHCHUMOCTH MEpHUOAa
KoleOaHUH TMPYKUHHOTO MAasTHUKA OT MacChl Tpy3a U IKECTKOCTH TIPYKHUHBI U
HE3aBHUCUMOCTh oT AMIUTUTY/IbI MaJIbIX KoJie0aHuii; PSIMOJIH -
HelfHoe pacnpocTpaHeHue CBeTa, paszioxxeHue 6enoro cBeTa
B CIIEKTp; HU3YyYCHHE CBOWCTB H300pa)keHHs] B TUIOCKOM 3epKalie ¥ CBOMCTB H300pakeHUs
npeaMeTa B COOMparolel TuH3€e; HaOII0IeHUE CIUTOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyYeHUSs):
CaMOCTOSITENILHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBAaHUS; OMMCHIBATH X0
OTIBITA U €T0 Pe3ybTaThl, (HOPMYIUPOBATH BHIBOJIBI;

e IPOBO/IUTH TPH HEOOXOJMMOCTH CEpPHI0 NPSIMBIX H3MEpPEHUH, Ompenenss CpeaHee
3HAYCHHUE M3MEPSIEMOM BeTUYNHBI ((POKYCHOE pacCTOsIHUE cOOMparolie JIMH3bI); 000CHOBBIBAThH
BBIOOD cItoco0a U3MEPEeHUs/U3MEPUTETHHOTO MPHOO0PA;

e TIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM [BIIKEHHH Oe€3
HAa4YaJIbHOM CKOPOCTH; TEpHoja KoJieOaHWH MaTeMaTH4YeCKOro MasTHHUKAa OT JJIMHBI HUTH,
3aBUCHUMOCTH YTJIa OTPaKEHHUs CBETa OT yrja MaJeHusl U yria MpeloMIICHUs OT yIiia MajJeHus):
MJIAHUPOBATh MCCIIEIOBAHKUE, CAMOCTOSATEIFHO COOMpPATh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTaTh
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIUYHH B BUJE TAOMUIl U rpadUKOB, J1e1aTh BHIBOIBI
M0 pe3yJibTaTaM HCCIIe0BAHNUS;

e IPOBOIUTH KOCBEHHBIC W3MEPEeHUS (UIUUYECKUX BEIMYUH (CpemHssl CKOPOCTh H
YCKOpPEHHE Tejla TpPH PAaBHOYCKOPEHHOM [IBH JKCHHH, YCKOPEHHE CBOOOJHOTO IIaJICHUS,
KECTKOCTh TPYKUHBI, KOOPQPUIMEHT TPEHUS CKOJIBXKEHHS, MeXaHudeckas pabota u
MOIIIHOCTh, YacTOTa M TEpUOJ KOJeOaHWH MaTeMaTHYECKOTO W MPYXHHHOTO MAasTHUKOB,
ONTHYECKash CWJIa COOUparoIieil TWH3bI, PAAMOAKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHUS;
coOMpaTh KCMEPUMEHTATBHYIO YCTAHOBKY M BBHITIOJHITH U3MEPEHHS, CIEAYS MPEIT0KCHHOM



MHCTPYKLMH; BBIYUCIATH 3HAYEHHE BEJIWYMHBI M AHAIM3UPOBATH IOIYYEHHBIE PE3YJIBTAThl C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI;

e COONMIOJATh TMpaBWJA TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢  J1abopaTOpHBIM
00opyI0BaHNEM;

e pa3IMyYaTh OCHOBHBIC PU3HAKN U3yYCHHBIX (PU3NUYECKUX MOJIETICH: MaTeprualibHas TOUKa,
abCOIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJITaHeTapHas MOJIENb
aToMa, HyKJIOHHasi MOJIEJIb @aTOMHOT'O Spa;

e XapaKTepH30BaTh MPHUHLMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa MX ONMCAaHUA (B TOM YHUCJE: CIUAOMETP, AATYUKU IIOJIOKEHMUS,
paccTosiHUSL U YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, NEepUcCKol, GoToanmapar, ONTHYECKUE
CBETOBOJIbl, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), ucnonb3ysd 3HaHMS O CBOMCTBax
buznyecKux sIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

* UCIIOJIb30BaTh CXEMbl M CXEMAaTUUYHBIE PUCYHKU HM3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKMX MPOIECCOB TMPHU PEIIeHUH Yy4eOHO--
NPAaKTUYECKHUX 3a]a4; ONTHYECKUE CXEMBbI JJIsl IIOCTPOCHUS U300pakeHUH B TNIOCKOM 3epKaje U
coOuparole J1H3E;

e IPUBOJIUTH  NPUMEPHI/HAXOMUTh  MHPOPMALMIO O  MpUMEpax  MPAKTHYECKOTO
MCIONIb30BaHUsl (PU3NYECKUX 3HAHMI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30macHOCTH
npu OOpalieHuu ¢ MPUOOpaMU M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS H
COOJIIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKAIOIIEH cpelie;

e OCYIIECTBIISTh TMOUCK HWH(POpMANUU (UINIECKOTO COAepKaHUus B cetn HHTepHeT,
CaMOCTOSITENIbHO  (OpMYJHpPYS  TOUCKOBBIM  3alpoCc, HAaXOOUTh IYTH  OMpeesieHus
JIOCTOBEPHOCTH MOJYYCHHOW MH(POPMALIMU Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJHUTEIbHBIX
HUCTOYHUKOB;

e UCIIOJIb30BaTh INPU BBIIOJHEHUU YYE€OHBIX 33JaHUN HAYYHO-IOMYJISIPHYIO JIMTEPATypy
buznyecKkoro coaep)kaHus, CIpPaBOYHbIE MaTepHallbl, pecypcbl cetu HTepHeT; BlaneTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE TMCHbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(MOPMAIIUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJCpKaHUs, MyOIMYHO MPEICTAaBIATh PE3yIbTaThl
IPOEKTHOM WJIM HCCIIEN0BATENbCKON JAESITEIbHOCTH; IPH 3TOM TPAaMOTHO MCIOJIb30BaTh
U3y4eHHBbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATh BHICTYIIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

Pa3zpnen 1. Mexanu4veckue siBJICHUSA

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO [JBWKEHUs. PaBHOMepHOe mpsMoiuHEHHoe ABukeHue. HepaBHomepHoe
npsIMOJIMHENHOe JBMKeHHe. CpeaHsii U MIHOBEHHAas CKOpPOCTb Teja IPU HEPABHOMEDP HOM
JBUKECHUH.

VYckopenne. PaBHOyckopeHHOe — mpsiMoimHeEWHOe — ABrkeHue.  CBoOoaHOE
naneaue.OneITel [ anuies.
PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepuon u vacrora obpamienwus. JluaeiHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepssiit 3akoH Herorona. Bropoii 3akon Herorona. Tperuii 3akoH Herorona. IIpuHnun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUS CKOJbXKEHUS, CUJla TPEHUS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO MaJeHUS.
JBwxenue mianer Bokpyr Comnma (MC). IlepBas xkocmuyeckas ckopocTb. HeBecoMocTs u
HEepErpy3KHu.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpIOE Teio. PaBHOBecwe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. Mo MeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. U3menenne ummynbca. IMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJbCA.
PeaxtuBnoe nuxkenue (MC).

Mexanuueckasi pabota u MourHocTh. PaboTa cun TskecTd, ynpyroct, TpeHusi Cassb
sHepruu U pabothl IloTeHIManpHas 3HEpPrusi Tena, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas sHEprus cxarou npyxxunbl. Kunernueckas sneprus. Teopema o KWHE THUECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUH.

Hemoncmpayuu

1. HabmoneHne MEXaHHYECKOTO ABMKEHHSI Tea OTHOCUTENBHO Pa3HBIX TNl OTCUETA

2. CpaBHeHue MyTell M TPAaeKTOPHUM IBUKEHHUS OJHOTO M TOTO € Tela OTHOCHUTEIHHO
pa3HBIX TEJ OTCYETA

3. W3MepeHne cKOpOCTH U YCKOPEHHUS IPSMOIMHEIHHOTO TBUKEHUS

4. WccnenoBanue NMPHU3HAKOB PAaBHOYCKOPEHHOI'O JIBMKEHUS

5. Habmronenue NBHKEHUS Tela MO OKPYKHOCTH

6. HaOmonenne MeXaHWYECKUX SIBIICHUN, TPOUCXOSIINX B cucTeMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENFHO KabuHeTa GU3HUKH

7. 3aBUCHMOCTb YCKOPEHHMSI T€Ja OT MacChl Tejla U JeHCTBYIONIEH Ha HETO CUJIbI

8. HaOmtoneHue paBeHCTBA CUII TIPU B3aUMOJICHCTBUH TEJ

9. M3meHenue Beca Tena MpH YCKOPEHHOM JBIKEHUH

10.Ilepenaua umiryiabca Ipu B3aUMOJEHCTBUH TEJ

11.ITpeobpazoBanusi JHEPrUH NPU B3aUMOIEHCTBUU Tell

12.CoxpaHeHne uMIyJibca pu HEYIPYroM B3auMOACHCTBUU

13.CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUU

14.HabmtoieHre peakTUBHOTO JIBHKEHUS

15.CoxpaHeHrie MEXaHMYECKOH SHEPTUH ITPU CBOOOHOM MaJeHUH

16. CoxpaneHre MEXaHMUECKOW SHEPTUH MPU JBUKEHUHU TeJa MOJ JeHCTBUEM MPYKUHbI

Jlabopamopnwvie pabomovt u onvimul

1. KoncTpyupoBaHue TpakTa Ui pasrOHa W JaJdbHEHUIIEro paBHOMEPHOTO IBM)KCHUS
HIapUKa WIH TETIEKKH

2. OmnpeneneHue cpelHed CKOPOCTH CKOJBXKEHHS Opycka WM JBUKEHHUS MIApUKa 10
HAaKJIOHHOM IIOCKOCTH

3. Omnpenenenue ycKOpeHHUs Tella MPU PAaBHOYCKOPEHHOM JABMXKCHHH IO HAKIOHHON
IIJIOCKOCTH



4. VlccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKEHHH 0€3
Ha4yaJbHOU CKOPOCTH

5. IlpoBepka rumoTesbl: €Ciiu IPU paBHOYCKOPEHHOM JBMKEHUH 0€3 HayaJIbHOM CKOPOCTH
MyTH OTHOCATCA KaK psAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHA-
KOBBI

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHUJIbI HOPMAaJbHOTO
JIaBJICHUS

7. Onpenenenue ko3P puimeHTa TPEHUS CKOIBKCHHS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ormpenenenre pabOTbl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHHHM Tejla II0
TOPU30HTAIILHOM ITOBEPXHOCTHU

10.0Onpenenenne paboOThl CUIIBI YIPYIOCTH MpPU MOABEME TIpy3a C HCHOIb30BAHUEM
HETOABIKHOTO U TIOABHYKHOTO OJIOKOB

11.M3y4yeHue 3akoHa COXpAaHEHUS SHEPTUU

Pa3zoen 2. Mexanuueckue Konedbanus u 6071Hbl

KonebarenbHoe aBmkeHue. OCHOBHBbIE XapaKTEPUCTHKH KoOJIeOaHUM: MEpUOM, 4YacToTa,
aMIuTyna. Maremarudeckui W NPY)KMHHBIM  MasTHUKM. lIpeBpamieHue sHeprum npu
KoJe0aTeIbHOM JIBIDKEHUU. 3aTyxaromme kojeOanusa. BeiHyxaeHHble xonebanus. Pe3onanc.
Mexanuueckre BoJiHbl. CBONCTBA MEXaHMYECKUX BOJIH. [Ipo 0JbHBIE U MONEPEYHBIE BOJIHBI.
JlnvHa BOJIHBI U CKOPOCTh €€ pachpocTpaHeHus. MexaHWdecKHue BOJHBI B TBEPIOM Tele,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu

1. Habmoienue xonebaHuii Te Mo JSHCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH

2. Habnroienue xosiebaHuii rpy3a Ha HUTH U Ha NPYKUHE

3. HabmroieHue BBIHYKIEHHBIX KOJIeOaHUI U pe30HaHca

4. PacripocTpaHeHu€e MPOJOIbHBIX U MIONEPEYHBIX BOJIH (HAa MOJIEIIH)

5. HabnroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThI

6. AKyCTHUECKHUI pe30HaHC

Jlabopamopnuvie pabomot u onvimul

1. Onpenenenne 4acTOThl U EpUOAA KOJIeOaHUN MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHye 4acTOThI U MepHoa KoneOaHUi NPy>KUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCHUMOCTH Mepuo/a KojeOaHUM MOJBEHIEHHOTO K HUTH TIpy3a OT
JUTMHBI HUTU

4. HUccnenoBaHue 3aBUCUMOCTH TEpUOJia KOJeOaHUN MPYXKUHHOTO MasTHHKA OT MaccChl
rpysa

5. TIpoBepka HE3aBMCHMOCTH TMepuoja KoJieOaHUW rpy3a, MOABEHIEHHOTO K HHTH, OT
Macchl Ipy3a

6. OTbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh NIepHoa KoueOaHu MPpYKMHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPY>KUHbI

7. U3mepenne yckopeHus CBOOOTHOTO TMaIeHUs

Pa3zoen 3. dInekmpomaznumnoe none u INeKmMpoOMaZHUMHbIE 60JIHbL

ONEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWMCTBAa 3JIE€KTPOMArHUTHBIX
BoJIH [IIkana 3neKTpoMarHuTHBIX BOJH. VC oab30BaHuE AIIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIE€KTPOMAarHUTHBIX BOJIH

2. BosHOBBIE CBOICTBA CBETA

Jlabopamopuvie pabomol u onvimul

1 U3y4yenue cBONCTB 3JI€KTPOMArHUTHBIX BOJH C MOMOIIbIO MO OMJIBHOIO TesnedoHa



Pa3zoen 4. Ceemosvie aenenun

JlyueBasg mopens cBeta. Mcrounwku cBera. IIpsiMonIuHEHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue ceta. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cera. 3akoH mpeaoMieHus cBera. IlonHoe BHyTpeHHee OTpakeHUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xopx mydeid B JsmH3e. Onrtudeckas cucrema (oroamnapaTta, MHKPOCKONA U
teneckomna (MC). ['na3 kak ontuyeckas cucrema. bauzopykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cll0)keHHE CIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu

1. TlpssmMosinHelHOE pacpOCTpaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300paXkeHNIA B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xox ydeit B coOuparomiei JTruH3e.

Xop Jiydell B pacCcenBaroLIeH JIMH3E.

[Tonmy4yenue n300pa’keHU € MOMOLIBIO JIUH3.

. Ilpunnun aeiictBus ¢oToarnmnapara, MUKPOCKOIIA U TEJIECKONA.

10.Mozens riaza.

11.Pa3noxxenue 6e1oro cBera B CIEKTP.

12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX 1IBETOB.

Jlabopamopnuvie pabomovt u onvimul

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)K€HUsI CBETOBOTI'O JIy4ya OT yIJjla MaJieHHUs.

2. V3y4yeHue xapakTepuUCTHK U300pakeHUs IIPEAMETa B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yIJla IIPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja MaJeHHs Ha
IPaHULIE «BO31yX—CTEKJIO.

4. ITomyyenne n300pa>keHUI ¢ IOMOLIBIO COOMPAOLLEH JTMH3BI

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYCCKON CHIIBI CO OMPAIOIICH JINH3HI.

6. OnBITHI IO PA3I0KEHUIO OEJIOro CBETA B CHEKTP.

7. OnbIThl MO BOCHPUSITHUIO I[BE€TA MPEIMETOB NPHU HMX HAONIOJACHUU uepe3 LBETOBBIE
GUIBTPHL.

Pa3zoen 5. Keanmoeguvie aénenusn

OmnsiThl Pesepdopaa u mnanerapHast Mmozens atoMa. Monens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIn HElyaTsIe ClIEKTPBI.

PagnoaktuBHOCTh. Anbda, Oera u rammamsnydeHus. CTpoeHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro sapa. M3oTomnsl.

PanuoaktuBHble npeBpaieHus. [lepuoa nomypacnaga aTOMHBIX SA€p.

SAnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsIOBOT0 U MAacCOBOTO YHCEN. DHEpPrus CBs3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounukum
sHeprun Comnuna u 3831 (MC).

Snepnas sHepreTuka. /leiicTBus paguoakTUBHBIX W3Ty4eHU Ha kuBble opranu3msl (MC).

Hemoncmpayuu

1. CriekTpbl U3I1y4€HUs U TIOTJIOLICHHUS.

2. CnekTpsbl pa3InuHbIX ra3oB.

3. CnekTtp BoaoOpoa.

4. HabmoeHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YSHHUH.

6. Peructparius u3inydeHus NpUPOAHBIX MUHEPATIOB U MTPOJYK TOB.

Jlabopamopuvie pabomol u onvimul

1. HabmroieHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIY4YEHHUS.

©CoNoORWN



2. HccnenoBaHue TPEKOB: MU3MEPEHHE JHEPIHMH YACTUIBI MO TOP MO3HOMY TyTH (IO
doTorpadusim).

3. V3mepenHne paguoakTuBHOTO (hOHA.

Iloemopumenvno-odoouarouiuii Mooyib

[ToBTOPUTENBEHO-0000IAOIINY  MOIYIb TMpPEJHA3HAYCH I CHUCTeMATH3alluk U
0000111eHUS TPEIMETHOTO COICPIKAHMS U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3mKu, a TaKxke s MoAroToBkM kK OCHOBHOMY TOCYJapCTBEHHOMY 3K 3aMEHY 110
busuKe 11t 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWW JAHHOTO MOJIYJS PEATM3YIOTCS M CHCTEMaTU3UPYIOTCS BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneuuBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4eHHUS, (POPMHUPYETCS €CTECTBEHHO-HAydHAas
rPaMOT HOCTb: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHMS SIBJICHUM HPUPOJBI M TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UUYECKUE SIB JICHUS, MPUMEHSS TOJNyYeHHBbIC 3HAHUS,
pelaTh 3a7a41, B TOM YHCJIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IprHIMIIMANBHO JEATEIIbHOCTHBIM XapakTep JAHHOrO pas3leia peaau3yercs 3a CUer
TOT0, YTO y4aIlIMecs BBIOJHAIOT 3a/I1aHus, B KOTOPBIX UM IpeasIaraercs:

e Ha OCHOBE ITOJTYYCHHBIX 3HAHUI PACIIO3HABATh U HAYYHO OOBSACHATH (DU3MUCCKUC
SBIICHUS B OKPY’KAIOILIeH IPUPOJIE U MOBCE]] HEBHOU KHU3HU;

e UICTIOJIb30BaTh HAYYHBIC METO I UCCIICIOBAHMS (PH3UICCKUX SBIICHUH, B TOM YHCIIC JISI
MPOBEPKHU THIIOTE3 U MOIYYECHUS TEOPETUYECKUX BBHIBOJIOB;

e OOBSCHATH HAYYHBIE OCHOBBI HAN0O0JIEe BAKHBIX JOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTHil, HapUMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMUYHBIX UCTOYHHUKOB SHEPTUU HA
OCHOBE 3aKOHA NIPEBPAIIICHUS U COXPAHCHHS BCEX M3BECTHBIX BUIOB SHEPTHUU.

Kaxgas w3 Tem JaHHOTO pasziena BKIIOYACT HKCIEPUMEHTAIbHOE HCCIIECOBAHHE
oboOmratomiero xapakrepa. Pasien 3aBepmaeTcs MpoBEACHUEM TUArHOCTUYECKON U OLIEHOYHON
paboThI 32 Kypc OCHOBHOM HIKOJIBI.



KanennapHo-remarudeckuii mian 9 kiace

HaumeHoBaHue pa3iesioB U TeM Kou-Bo Hara
Hacon Mo MJIAHY | no gakry
Pasnen 1. 3akoHbl B3anMo1eiicTBUS U ABMKeHHs Tea - 34 yaca

BBoaubiii uHcTtpyktaxk mo Th. MartepuanbHas Todka. 1 CeHts0pb
Cucrema oryera.
[lepememenue. OmnpeneneHue KOOPAUHATH ABMKYIIETOCS 1 CeHTs0pb
TeJa.
[lepememienue mpu  OPSIMOIMHEHMHOM  PaBHOMEPHOM 1 CeHTs0pb
JIBUKCHHH.
I'paduaeckoe npeacraBaeHne IBUKEHUS. 1 CeHTs0pb
Pemenne 3amau mo teme «['paduueckoe mpelcTaBiIeHHE 1 CeHTs0pb
JIBUKCHISI.
PaBHOYCKOpEHHOE JIBHKEHHE. Y CKOPEHHE. 1 Centabps
Ckopoctb MPSIMOJTUHEIHOTO PaBHOYCKOPEHHOTO 1 CeHTs0pb
nBuxenust. ['paduk ckopoctu.
[lepemenienue npu paBHOYCKOPEHHOM JIBUKCHHUH 1 CeHTs0pb
Pemenue 3aga4 Ha pa3Hble BUBI JBHKCHUS. 1 CenTs6ph
OTHOCHUTENBbHOCTE ABYKEHUS. 1 Cenrs6pb
Jlabopamopuasa paboma 1 Cents6pb
Ne 1 «Hccnedosanue pagrHoycKopeHHo20 08uiceHus 0e3
HAYAabHOU CKOPOCMUY.
WNuepumnaneupie  cuctembl  oTdera. [lepBblii  3aKoH 1 CeHTA0pD
HprotoHa.
Bropoii 3akon HeroToHa. 1 OKTa0pb
Pemenue 3aay Ha 3axkoHbl HptoToHA 1 OkT10ph
Tpernii 3akoH HproTOHA. 1 OxkT10ph
Pemenue 3amau Ha 3akoHbl HplOTOHA. 1 OxkT10ph
Konrtpoabnasi padora Nel nmo teme «IIpsiMmosimHeliHoe 1 OxkTs0pb
paBHOYCKOpeHHoOe ABH:KeHHe. 3akoHbl HboTOHAY.
AHanmu3 KOHTpOJbHOM paboTel M Koppekuus Y'Y/ 1 OxTs6pB
CBoOonHoe maneHue. YCKOpEHHE CBOOOJHOTO TMaJICHUS.
HesecomocTs.
Jlabopamopuasa paboma 1 OKTs0pb
Ne 2 «H3mepenue yckopenus c60600H020 nadeHUA»
3axoH BceMHpHOro TAroTeHus. 1 OxkTs0pb
Pemrenue 3anau no reme «3aKOH BCEMUPHOTO TATOTEHUSI. 1 OxTs0pb

1 OxTs6pB

VYckopeHrue cBOOOTHOrO NaAeHUs Ha 3emiie U JIPYrux
HEOECHBIX TeJax.
[IpssMonrHENHOE U KPUBOJIMHEWHOE ABUKEHUE. 1 Oxra6pn
JIBrkeHne Telna IO OKPY)KHOCTH C TOCTOSHHOM IO 1 OxkTs0pb
MOJIYJIIO CKOPOCTBIO.
VckyccTBeHHBIE CHYTHUKH 3€MIIH. 1 OxkT1s0ph
Pemrenue 3agau no teme «/IBrkeHue Tena mo OKpy>KHOCTH 1 Hos6ps
C MOCTOSIHHON IO MOJIYJIFO CKOPOCTBIOY.




Nwmmynse Tema. UMimysibe cuibl. 1 Hos6pn
3aKOH COXpaHEHHs UMITYJIbCa TENa. 1 Hos0pb
PeaktuBHOEe nBuxeHue. PakeThl. 1 Hos6pn
Pemenue 3a1a4 no Teme «3aKOH COXpPAHEHUs HMITYJIbCa» 1 Hosi0pp
3aKOH COXpaHEHUsI SHEPTUH. 1 Hos6pb
Penienue 3a1a4 Ha 3aKOH COXPaHEHMsI SHEPTUH. 1 Hos0pb
Konrposbnasi paGora Ne2 mnmo Teme «3aKoHBI 1 Hosi6pp

coxpanenus». [loBropurh

Pa3nen 2. Mexannyeckue Koje6aHus 1 BOJHbI. 3ByK — 16 yacon

AHanu3 KOHTPOJIbHOM paboTel. Penienue 3agau 1 JlexaOpb
Koneobarensnoe nmxenne. CBOOOIHBIE KOJIEOAHHUS. 1 Hexabpb
BennunHbl, XapakTepu3yroume KojaedaTeabHOe IBHKEHHE. 1 JlexaOpb
Jlabopamopuasa paboma 1 Jexabpb
Ne 3 «Hccnedosanue 3aeucumocmu nepuooa u 4acmomol
C60000HBIX KONEOAHUII HUMAHO20 MAAMHUKA OM €20
OJIUHBL)
I"apmonmnueckue KoaeOaHusl. 1 Jlexabpp
3aryxaromue Kosnebanus. BelHyKIeHHbIC KONeOaHusl. 1 JHexabpp
Pe3onanc 1 Jlexabpp
PacnipocTpanenue konedanuii B cpee. BoyHbL. 1 JHexabpp
Jlnuna BosHbl. CKOPOCTh pacnpoCcTpaHeHHs! BOJH. 1 Jlexabpb
Pemenue 3amau mo Teme «/lnmHa BomHBL CKOpPOCTH 1 Hexabpp
pacnpoCTpaHeHUs! BOJIHY.
WcTounuku 3Byka. 3ByKOBBIE KOJIEOAHMSI. 1 Jlexabpb
Bricora, TeMOp ¥ TPOMKOCTbH 3BYKa. 1 JHexabpp
PacnipocTpanenue 3Byka. 3ByKOBbIE BOJHBI. 1 Jlexabpb
OTtpakeHue 3ByKa. 3ByKOBOM pe30HAHC. 1 SAuBapp
WuTtepdepennus 3ByKa. 1 SAuBapp
Pemenne 3amau mo teme «MexaHWuyecKue KOJIEOaHUSA U 1 SuBapb
BOJIHB. KapTouku
Kourpoasnasa padora Ne3 mo Teme «MexaHuueckue 1 AuBapp
KO0JIe0aHMS U BOJIHbD)

Paznen 3. DaekTpomMaruuTHoe noJie — 26 yaco
AHanmu3 KOHTpOJbHOM paboTel U Koppekuus Y'Y/ 1 SuBapp
MarnuTHOe nosue
Hamnpanenue Toka u HanpaBieHUE JUHUN €r0 MArHUTHOTO 1 SAuBapp
TOJIS.
OOHapykeHHe MarHUTHOTO TOJNIA MO €ro JEWCTBUIO Ha 1 SAuBapp
JIEKTpUYeCKni TOK. ITpaBuio neBoi pyku.
Pemenne 3ama4 Ha npUMEHEHUE MPABWII JIEBOW U MPaBOU 1 SAnBapp
pYKH.
MarsuTHas HHIYKIUS. 1 deBpaiib
MarsHuTHbIH OTOK. 1 Ddespanb
SIBneHnE HIEKTPOMAarHUTHON MHAYKIINHU 1 depanb
Jlabopamopnaa paboma Ne 4 «H3zyuenue aenenus 1 ®deBpalib
INEKMPOMAZHUMHOU UHOYKYU)
Hanpasnenne naayknmonnoro toka. [Ipasmiio Jlenna. 1 deBpalib
SIBIIeHME CAMOMHTYKIIUH. 1 DeBpaiib
[lonyyenue u mnepenada NEPEMEHHOTO JSJIEKTPUYECKOTO 1 depanb




Toka. Tpancdhopmarop.

Pemenue 3amau no reme «TpanchopmaTtopy. 1 Depanb
DIEKTPOMarHuTHOE M0JI€. DJIEKTPOMArHUTHBIE BOJIHBI. 1 DeBpanb
Konebarenbubiit koHTYp. [lonydeHue 31€KTpOMarHUTHBIX 1 ®despanb
KoJieOaHuH.

IIpyHIMIIBI PaJUOCBSI3U U TEICBUACHHUS. 1 DeBpainb
DnekTpoMarHuTHas mpupojga cBeta. MHTepdepeHnms 1 ®despanb
CBETa.

IIpenominenue cBera. DPU3NYECKUN CMBICI IIOKa3aTels 1 ®despanb
IIPEJIOMJICHUS.

IIpenomiieHue ceera. 1 Depanb
JHucnepcus cera. [[Bera Ten. Criektporpad. 1 Maprt
Tunbl criekTpoB. CEKTpaIbHbIA AaHAIHU3. 1 Maprt
[Torynomenue u UCITyCKaHUE CBeTa aTOMaMH. 1 Maprt
IIponcxoxaeHue TMHEHYaThIX CIIEKTPOB.

Jlabopamopuasa paboma 1 Mapt
Ne 5 «Habnwoenue cnaowiHo2o u JAUHENYAMO20

CHEeKmpoey

Pemenue 3ai1a4 no teme «3J1€KTPOMarHUTHOE MOJIEY. 1 Maprt
Pemenue 3a1a4 no teMe «3J1€KTPOMAarHUTHOE M1OJIEY. 1 Maprt
O6o00mmeHne u cucremMaTu3anuss 3HAaHUM 1O TeMe 1 Maprt
«DJIEKTpOMAarHuTHoE nosey. [1oBTopuTh

KonTposbHas pabora Neq 1no TEeMe 1 Maprt

((3HeKTp0MaFHI/ITHOE 1oJie».

Pa3nen 4.CTtpoenue aroma u aTtoMHOro siipa. Mcnmosb3oBanue atoMHubIx siiep — 20 yacoB

PannoaktuBHOCTE. MOJEIM aTOMOB. 1 Arnpenb

PanuoakTrBHBIC IPEBpAIICHNUS ATOMHBIX SITIEP. 1 Armipenb
DKCNEePUMEHTAIBHBIE METOIbI UCCIICOBAHUS YACTHII. 1 Arnpenb
OTKpBITHE TPOTOHA U HEUTPOHA. 1 Anpenb
CocTaB aTOMHOTrO s11pa. S 1epHbIE CUIIBI. 1 Arnpenb
Pemenue 3anau no teme «PaauoakTUBHbBIE MpPEBpallleHUs 1 Arnpenb
ATOMHBIX SIAEPY.

Dueprus cBs3u. Jlegext macc. 1 Arnpenb
Pemienue 3a1a4 no treme «Heprus cBsizu. Jledekt macey. 1 Arnpeinb
Jlenenue snep ypana. llenHas peakiusi. 1 Arnpenb
Snepusiii peaktop. [IpeoOpa3oBanrie BHyTpeHHEH 3HEPTHU 1 Arnpenb
ATOMHBIX SIJIEP B WIEKTPUUECKYIO JHEPTHUIO.

ATOMHAas SHEpreTHKa. 1 Arnpenb
buonoruueckoe JIefCTBHE paauaLny. 3aKoH 1 Arnpenb
paZoOaKTUBHOIO pacrnaja.

Pemenne 3amau mno TeMe «3aKkOH PAaTUOAKTUBHOTO 1 Arnpenb
pacmanuay.

TepmosiiepHas peakuusi. 1 Maii
Jlabopamopuasa paboma 1 Maii
Ne 6 «H3mepenue ecmecmeennozo paouayuonnozo gouna

003UMEMPOMY.

Jlabopamopuasa paboma 1 Maii

Ne 7 «H3yuenue denenusn aopa ypana no pomozpaghusm
20MO0BbIX MPEKOB).

Jlabopamopuasa paboma 1 Maii




Ne 8 «Ouenka nepuooa nonypacnada Haxooawuxcsa 6
6030yxe npoOyKmoe pacnaoa 2aza paoonay.

Jlabopamopnas paboma 1 Maii
Ne 9 «H3yuenue mpeKoe 3apajrCceHHbLIX UaAcMUY No

20moevim homozpagusam.

Pemenue 3amau mo teme «CTpoeHHE aTOMa U aTOMHOIO 1 Mait
AIIpay.

Konrtpouabnas padora NeS mo teme «CTtpoenue atoma u 1 Maii

ATOMHOI0 SI/Ipa».

Pazngea S. Ctpoenne u 3Bosonus Beesiennoii — 9 yacos

CocraB, crpoenne u npoucxoxiaeHue ConHedHoU 1 Mait
CHCTEMBI.

Bbonpiue mianerst COTHEYHOM CUCTEMBI. 1 Mait
Ctpoenne, uznydeHuss u sBojonusa CoiHua W 3BE31. 1 Maii
Ctpoenue u 3Bosronus Beenennoit

[ToBTOpEHUE 1 Mait
IToBTOpEeHUE 1 Maii
[ToBTOpEHME 1 Mait
IToBTOpEeHUE 1 Maii
IToBTOpEeHUE 1 Maii
HTorosasi KOHTpoJIbHasi paboTa 1 Mai




