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COAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPY’KAKOIIEr0 MUpPa.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUSA:
MEXaHNYECKHUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaUUMHbL. M3mepenue (usnyeckux BennuuH. Dusnueckue
npuOopsl. [lorpemnocts u3Mepenuii. MexayHapoiHas cucTeMa €IMHUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH U3Yy4aloT MPUPOLY.
EcTtecTBeHHO-HAY4YHBI METOJI MO3HAHUS: HAOJI0/IeHHEe, TOCTAHOBKA HAYyYHOT'O
BOIIPOCA, BBIABMJKEHHE THUIIOTE3, OJKCIEPUMEHT IO TNPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (QU3MYECKUX SBICHHUH C
IIOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckrue mMpuOOPsl U MPOIEaypa MPSIMBIX U3MEPEHHH aHAJOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
Omnpenenenue 1eHbI AIEHUS UIKAIbl U3MEPUTEIHLHOTO MPUOopa.
N3mepeHne pacCTOSHUMN.
N3mepenre 00bEMa KUIKOCTH U TBEPAOTO TETA.
Onpenenenue pa3MepoB MalbIX TEJL.
N3mepenune temneparypsl IpU MOMOIIM KXUJKOCTHOIO TEPMOMETpPA U JaTUMKa
TEMIIEPATYPBI.
[IpoBenenue wuccnegoBaHWsl IO IPOBEPKE THUIIOTE3bI: JAJIBHOCTH IIOJETA
HIapyKa, MyImeHHOT0 TOPU30HTATBHO, TEM OOJIbIIIE, UeM OOJIbIIE BBICOTA ITyCKa.

Pa3nen 2. IlepBoHavaibHbIe CBeIeHUSI O CTPOCHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBr>keHne dacTtul] BemlecTBa. CBsI3b CKOPOCTH JBUKEHHS 4YacTHUI[ C
Temmeparypoil. bpoyHoBckoe newkenue, nuddysus. BzanmonerictBue vyacTuil
BEIIECTBA: NPUTSKECHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOCHHUE Ta30B, JKHUIKOCTEM U
TBEPABIX (KPUCTAJUIMUECKHUX) TeJl. B3auMOCBsI3b MEXKy CBOMCTBAMH BEILIECTB B
Pa3HbBIX arperatHbIX COCTOSIHUAX M MX ATOMHO-MOJIEKYJISIPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpauuu.



HaGmtonenre 6poyHOBCKOTO ABUKEHHUS.

Ha6monenue nuddysun.

HaGmtonenue sBieHui, OOBACHSIOMUXCS MPUTSKEHUEM WIW OTTAJKMBAHHEM
YaCTHII BEIIECTRA.

Jlabopamopnuie padomot u onvimel.

OueHka AuaMeTpa aToMa METOJ0M PAIOB (C UcToib3oBaHUuEM (poTorpaduii).
OMnbIThI 10 HAOIOICHUIO TETJIOBOT'O PACIIMPEHUS T'a30B.
OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBu:keHne U B3aumMojieiicTeue TeJl.

Mexannueckoe JBM)XeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPYU HEPABHOMEPHOM JIBMXKCHUU. PacuéT nmytu u
BPEMEHHU JIBHIKCHUS.

SBnenve uHepuuMu. 3aKOH MHEpLUMHU. B3auMojelcTBue Tell Kak MpUYMHA
U3MEHEHHUS CKOPOCTH JBIDKCHHS Tell. Macca Kak Mepa WHEpPTHOCTH Teja.
[TnoTHOCTE BemiecTBa. CBsA3b TUIOTHOCTU C KOJIUYECTBOM MOJICKYJI B €UHHUIIC
o0béMa BelecTna.

Cwuta kak XapaKTepHUCTHKA B3auMoIecTBUs Tesl. Cuia ynpyrocT U 3aKOH
I'yka. U3mepeHue cuiibl ¢ MOMONIIBI0 JUHAMOMETPA. SIBJIEHHE TATOTEHUS U CHJIa
Tsokectd. Cuia TsDKECTH Ha JApyrux IutaHetax. Bec tenma. HeecomocTs.
CnoxeHue cwil, HalpaBJICHHBIX MO OJAHOW IpsiMOM. PaBHOneWCTByrolas CHIIL.
Cuna tpeHusa. TpeHue CKOJIBKEHUS U TPEHUE MOKOsA. TpeHue B MpPUPOJAE U
TEXHUKE.

Jemoncmpayuu.

HaGmronenrne MexaHU4YeCKOTo JBUKEHUS Tea.

HN3mepeHne CKOpoCTH IPAMOIMHENHOTO JBUKCHUS.
HaGmronenue siBjeHUsI MHEPIUH.

HaGmroneHne nu3MeHeHUs! CKOPOCTH MPU B3aUMOJICHCTBHH TEJL.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.

CnoxeHue cuj, HanpaBJIEHHBIX 110 OJTHOW MPAMOM.

Jlabopamopnuie pabomot u onvimel.

Ornpenenenue CKOPOCTH PABHOMEPHOIO [BIXKEHHS (IIapUKa B KHIKOCTH,
MOJIIIN AJIEKTPUUECKOTO0 aBTOMOOWIIS U TaK Jajiee).

Onpenenenue cpelHE CKOPOCTH CKOJIbKEHHS Opycka WM IIapukKa Mo
HAKJIOHHOM IUIOCKOCTH.

Ornpenenenue MIOTHOCTU TBEPOTO Tea.

OneIThI, JEMOHCTPUPYIOIMIME 3aBUCHUMOCTh  PACTSDKCHHUS  (medopmarivm)
MPY>KUHBI OT TPUIIOKEHHOU CHIIBI.



OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca
TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl YMEHBIIIEHUS U YBEJIMUYCHHUs JaBieHus. JlaBieHue
raza. 3aBUCHUMOCTh JIaBJICHUSI Ta3za OT o0O0BEMa, Temmeparypnl. Ilepemaua
NABJICHUS TBEPABIMU TEJIaMH, JKUAKOCTSIMU U ra3aMu. 3akoH Ilackans.
[THeBMaTHueckue MallvWHBI. 3aBUCHUMOCTH JABJICHUS >KUJIKOCTH OT TJIYOWHBI.
I'unpocrarnueckuit mapanokc. Coobmiarouiuecss cocynabl. ['wapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3emsin u atmocdepHoe aaBieHue. [[pudauHbl CylecTBOBaHUS
BO3yITHOM 00osouku 3emuin. OnbiT Toppuueru. U3mepenue armocgepHOro
JaBJICHUsI. 3aBUCUMOCTb aTMOC(EPHOr0o JaBJICHUS] OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! a1t u3MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JlelicTBME€ SKMIKOCTM W Tra3a Ha TMOTPY>KEHHOE B HHUX  TeJoO.
BroitankuBaromasi (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanme Ten.
BosnyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JJABJICHHS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUIKOCTBIO U TA30M.

CooOmaromyecs COCy/Ibl.

['mnpasauueckuit mpecc.

[IposBnenue neicTBrs aTMOCHEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOMIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTHU Tena U
IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAHWE WJIM MOTPYKEHHE TEN B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomot u onvimel.

HccnenoBanne 3aBUCMMOCTH Beca Tejda B BOJIE OT 00bEMA MOTPYKEHHOH B
KUJKOCTb YaCTH TeJa.

Ornpenenenue BbITATKUBAIOIICH CHUIIbI, IEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAIKWBAIOIIECH CHJIBI, AEUCTBYIONIECH Ha TEJIO B
KUJIKOCTH, OT MACCHhI TENa.

OnbIThl,  IEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHJIBI,
JNEUCTBYIOIIEH Ha TeJ0 B KUIAKOCTU, OT O00ObEMa MOrPYKEHHOW B KUJIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.



KoHcTpynpoBaHne apeoMeTpa Wiy KOHCTPYUPOBAHUE JIOAKU U ONPENEICHUE €€
IPy30II0ABEMHOCTH.

Paspnen S. PaGora 1 MOIHOCTH. JHEPIHs.

Mexanunudeckast padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [I[pumeHeHue npaBuia paBHOBECHUs pbluara K OJIOKY.
«3onoroe mnpaBmwno» MexaHuku. KIIJ mnpocteix wmexanuszmoB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass sHeprusd. KuHeTMueckas W NOTECHLHUAIbHAs DSHEPIHUs.
[IpeBpaieHne OOHOTO BHAA MEXAHUYECKOW DSHEPruM B JpPYrod. 3akoH
COXpaHEHHMs DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

IIpuMepbl IPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimel.
Onpenenenue pabOThI CUIIbI TPEHUS PU PABHOMEPHOM JIBUKEHUU TeJa 1Mo
TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBui paBHOBECHUS pblyara.
Nsmepenne KIIJI HakTOHHON MIIOCKOCTH.
N3yuyeHune 3aK0Ha COXpPAHEHMSI MEXaHUUYECKOW YHEPTUU.
8 KUIIACC

Pa3pnen 6. TensioBbie siBJICHUS.

OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOUN TEOPUHU.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIAPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHu€ U KallWJUISIPHBIC SIBJIEHUA. TemIOBOE paclIMpEHUE U CKATHUE.

Temnepatypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO TEIIOBOTO JBUKEHUS
gactunl. BayTpenHsisi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH SHEPruu:
TEIUIONepeaya ©W  CcoBepiieHue  pabotel.  Bumbl  Teronepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, NU3JIyUYCHHUE.

KonnuectBo TemnoTel. Y nenbHas TEMI0EMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. I[lnaBnenne wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BELIECTB. YAEIbHAs TEIUIOTA IUIABICHUS.
[TapoobpazoBanmne n kouaencamnus. Vcnapenne. Kunenune. YaenpHast temiora



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATypbl KUNEHUS OT aTMOC(EpHOro
JABJICHUSL.
BnaxHocTs Bo3yxa.
DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHMUSL.
[Tpuniuner padotsl TemnoBbix Asurateneit KIIJ[ temmoBoro asuraress.
TennoBble IBUTATENN U 3aIUTa OKPYKAIOIIEH CPEABI.
3aKOH COXpaHEHUS U MPEBPALICHUS YHEPTUHU B TETUIOBBIX MPOLIECCAX.
Jemoncmpayuu.
HaGmtonenre 6poyHOBCKOTO ABUKEHUS.
Ha6monenue nuddysun.
HaGmtonenue siBjeHu cMauuBaHus U KaMWUISAPHBIX SBICHUH.
HaGmonenue TemioBoro paciupeHus Tei.
N3menenune paBiaeHus ra3za TpU W3MEHEHMM OObEMa M HArpeBaHUU WU
OXJIAXKEHUU.
[TpaBuna uamepeHus TEMIEpPaTypHI.
Buabr reronepenaym.
OxmnaxieHue Npy COBEPIICHUU PAOOTHI.
HarpeBanue npu coBepiiieHur pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kuneHus.
HaGnroienrie mocTostHCTBA TEMIIEPATy Pl IIPH IJIaBJICHUH.
Moenu TEeIUIOBBIX IBUTATEIIEH.
Jlabopamopnuie padbomot u onvimel.
OnbIThI O OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI 110 BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM UJTU caxapa.
OnbITHI IO HAOTIOJEHUIO TEIJIOBOTO PACIITUPEHUSI Ta30B, KUIKOCTEH U TBEPBIX
TEN.
Omnpenenenue AaBICHHS BO3AyXa B OAJIOHE MITIPHIIA.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro 00bémMa 1
HarpeBaHus WIM OXJIAXKICHUS.
ITpoBepka rurmore3sl JUHEHHOW 3aBUCUMOCTH JITTUHBI CTOJIOHMKA KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmronenne w3MeHEHWs BHYTPEHHEH DJHEPruuM Tela B pe3yibTare
TEIUIONepeaur U pabOoThl BHEIITHUX CHII.
HccnenoBanue siBICHHS TETNIOOOMEHA MPU CMENTUBAHUU XOJOTHOW M TOpsiUei
BO/IBI.
Ornpenenenue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPHU TEIJI000OMEHE ¢
HarpeTbiM METAJUIMYECKUM LUJIUHIPOM.



Onpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.
UccnenoBanue npoiecca UCIapeHusl.
Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
Onpenenenue yAeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DuiekTpu4eckue 1 MATHUTHbIE SIBJICHHS.

DnekTpusanus Tel. J[Ba poja 3JIeKTpUUYECKUX 3apsanoB. B3zanmopelncTeue
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CHIJIBI  B3aHMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUS MEXTY TEJIaMu).

DnekTpuueckoe nose. Hanpsok€HHOCTD AnekTpuyeckoro nojs. [Ipuniun
CYNEPHO3UIUH ISKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »yexkTpuueckux 3apsioB. JIEMEHTapHBbI  JJIEKTPUUECKUI
3apsa. Ctpoenue aroma. IIpOBONHMKM W JUAIEKTPUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKAa.
HcTtoynnkn mOCTOSTHHOTO TOKa. JIEHCTBUSI AIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuia  Toka. DJNEKTPUYECKOE  HampsKeHUE.
ComnpoTuBneHrne NPOBOJHUKA. Y AENbHOE COMPOTUBICHHE BELIECTBA. 3aKOH
Oma nmna ywactka uenu. IlocnmenoBaTenbHOE M MApaJIENBHOE COEAUHEHHE
IPOBOJIHUKOB.

PaGora u MoIIHOCTH 3JeKkTpudeckoro Ttoka. 3akoH Jlxoymns—Jlenna.
DJNeKTpUYecKue Wenu M TMOTPeOUTENN JIEKTPUUYECKOW HHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[ToctossHHBIE  MarHuThL. B3anmoaelcTBHE  ITOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. MaruuTHoe mnojie 3eMJIM W €ro 3HaueHue s KU3HU Ha
3emuie. OnbIT DpcTeaa. MarHUTHOE TOJIE JIEKTPUYECKOro Toka. IIpumenenue
AIEKTPOMArHuTOB B TEXHUKE. J[eliCTBME MAarHUTHOIO MOJS Ha MPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb MTOCTOSTHHOTO TOKa. Hcnonb3oBanue
AIEKTPOABUTATENEH B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SIBieHHE >SIEKTPOMArHUTHOW WHAYyKUuU. IIpaBuio
Jlenma. Onexrporenepatop. CnocoObl MOMYYEHUS SJICKTPUYECKON IHEPTHUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

DJeKTpU3aIus Tel.

JIBa posia 3IEKTPUUYECKUX 3aps0B U B3aUMO/ICHCTBUE 3apsIKEHHBIX TEII.
Y CTpONCTBO M JEUCTBUE JIEKTPOCKONA.

DneKTpocTaTuuecKas UHIYKIIHS.

3aKOH COXpPaHEHUS JIEKTPUUECKUX 3aPs/I0B.



[TpoBOAHUKY U TUATIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUIECKOTO TOJIS.
HcToyHrKHM IOCTOAHHOTO TOKA.
JIeHcTBUA 3IIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B KUIKOCTH.
["a30BbIl pa3psia.
N3mepenne CUitbl TOKa aMIIEPMETPOM.
N3mepenue 351eKTpuIecKoro HanpsKeHUsT BOJIbTMETPOM.
Peocrar u Mara3uH conpoTUBIICHUMN.
B3anmMoselicTBrue TOCTOSTHHBIX MAarHUTOB.
MopenpoBaHre HEBO3MOKHOCTU Pa3/IeJICHUsI MTOJI0COB MarHUTA.
MopenupoBaHrue MarHUTHBIX MMOJIEH MMOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.
MarnuTtHoe 10Jie TOKa. DJIIEKTPOMarHuT.
JleficTBHE MarHUTHOTO TIOJIS HA POBOJAHUK C TOKOM.
DNEeKTPOJBUTaTENb MOCTOSHHOTO TOKA.
UccnenoBanue siBICHUS DICKTPOMAarHUTHON MHAYKITUH.
OnbiTel Dapajes.
3aBUCUMOCTh ~ HAIPaBICHWS WHIAYKIMOHHOINO TOKAa OT YCJIOBUH  €ro
BO3HHUKHOBEHUS.
DIeKTporeHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimel.
OnpiThl 1O  HAOMIOACHHWIO  DJCKTPU3AlUU Tel HMHAYKIMEH ©  TIpH

CONPUKOCHOBEHUH.
HUccnenoBanne JOE€UCTBUSA  DJIEKTPUUYECKOTO MOJII HAa MPOBOJAHUKA U
TADJICKTPUKH.

COopka 1 mpoBepKka paboThl STEKTPUUECKOM 1SN MOCTOSTHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaMPSKEHUS.

HccnenoBanne 3aBUCMMOCTHA CHJIBI TOKa, MAYLIETO YE€pe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OMnbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TUIOIIA/IM MOMEPEYHOr0 CEYEHUsS U MaTepHaa.
IIpoBepka mpaBuUiia CIOXKEHUS HANPSXKEHUM TPU  MOCIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia mjiss CWiIbl TOKA NPU NapaUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI JIIEKTPUUECKOTO TOKA, UAYIIET0 YEPE3 PESUCTOP.



Onpenenenne MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO 4YEPE3 JAMIIOYKY, OT
HaIpsOKEHUs Ha HE.
Omnpenenenue KIIJ[ HarpeBarens.
HccnenoBanre MarHuTHOTO B3aMMOJIEMCTBHSI IIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOIO MOJIA MOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHUU U
pa3lelIeHNUM.
HccnenoBanne nercTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEL, IEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTYLIKH C
TOKOM UM MAarHUTa OT CHJIbI TOKA M HAIpaBJICHUS TOKA B KATYIIIKE.
N3yueHne neficTBUS MAarHUTHOIO MOJISL HAa TPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3ydyeHue padoThl 3JIEKTPOIBUTATEIS.
N3mepenue K11/ a5iekTpoaBUraTeibHON YCTaHOBKH.
OnpITel 1O WCCIIENOBAHUIO  SIBJICHUS  AJEKTPOMArHUTHOM  MHAYKLUWU:
UCCJIEOBAaHNE U3MEHEHUI 3HaUEHUS U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJICHMS.

MexaHnnueckoe JIBHKeHUE. MarepuanpHas Touka. CucremMa oOTCUéra.
OTHOCUTENBPHOCTh MEXAHUYECKOrO0 IBHM)KEHUS. PaBHOMEpHOE NpSAMOJIHUHEIHOE
nBuxxeHne. HepaBHomepHoe mnpsiMonuHENHHOe ABWKeHue. CpeaHsis U
MTHOBEHHAsl CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenune. PaBHOyckopeHHOE MpsiMONMHEHOE nBrkeHue. CBOOOIHOE
nageHue. Oneitel ["anuies.

PaBHOMepHOE ABMKEHUE 1O OKPY)HOCTH. [lepuos u yactora oOpaiieHus.
JIuneliHas u yrioBas CKOpocTU. LIeHTpoCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Herorona. Bropon 3akon Hserorona. Tpertuwii 3akoH
Herorona. [IpuHIMI cyneprno3nuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUS CKOJIbKECHHUS,
CUJlIa TPEHHUS MOKOSI, IPYTUE BUJIbI TPCHUS.

Cuiia TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOIO
najgenus. JIpuwxenue miaHeT Bokpyr ComHua. IlepBas kocMHuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue MatepualibHOM  TOYKH. AOCOJIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEpPIOro Tena ¢ 3aKpeIUIEHHOM OCBhIO BpalleHus. MOMEHT CHUIIBIL.
LlenTp TsxKECTH.

Nmnynec Ttema. W3MeHeHne wmnynbca. HMMnoynbc CHibl.  3aKOH
COXpaHEHHUs UMITYyJIbca. PEaKTUBHOE IBUKECHUE.



Mexanunueckass pabota U MOIIHOCTh. PaboTa cui TsKECTH, YIPYTrOCTH,
TpeHus. CBsi3b SHepruu U padbothl. [loTeHIManbHas PHEPTUs Tela, MOIHITOrO
HaJ IIOBEPXHOCTHIO 3emiu. lloTeHumanbHass DJHEpPrus CKaTou IPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MeXaHMYeCKOro JBIKEHHUS Tejla OTHOCHUTEIBHO Pa3HBIX Tl
OTCYETA.

CpaBHeHME MyTel MW TPACKTOPUM JIBUKEHHUS OJIHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCYETA.

N3Mepenmne CKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHUS.
UccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBukeHus Tea Mo OKPYKHOCTH.

HaGmronenne MexaHUUeCcKuX SIBICHUM, MPOUCXOMSIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTb YCKOPEHHUS TEIa OT MACCHI TeJia U JECUCTBYIOIIECH HA HETO CUJIBI.
HaGmronenne paBeHCTBa CHIT PU B3aMMOJICHCTBUU TEIL.

N3MeHenue Beca Tea mpu yCKOPEHHOM JIBUKCHUU.

ITepenada uMmiyabca Ipy B3aUMOJICUCTBUU TEIl.

[Ipeobpa3oBaHus JHEPTUU NPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMIyJibca MPU HEYIIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMITYJIbca IIPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUH.
HaGmroneHne peak THBHOTO JBHYKEHHS.

CoxpaHeHrne MeXaHUYeCKOW SHEPTUY IIPU CBOOOTHOM TaICHUH.

CoxpaHeHue MEXaHMYECKOW PHEPruu MpHU JBHXKEHUU TeJla MOJ ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimel.

KonctpyupoBanue TpakTa [Jis pa3roHa U JaJIbHEUIIEr0 PaBHOMEPHOIO
JBYDKEHUS IIapUKa WU TEJICKKHU.

Ornpenenenue cpeaHEN CKOPOCTH CKOJIbKEHHUS OpycKa WM JIBUKCHHS IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejda TPH PaBHOYCKOPEHHOM JIBHOKEHUHM TIO
HAKJIOHHOM TJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTM MYyTH OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
JIBW)KEHUU 0€3 Ha4albHOM CKOPOCTH.



[IpoBepka rumoTe3bl: €ciu MpU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaualbHOU
CKOPOCTH MYTH OTHOCATCS KaK psJi HEUETHBIX UYMCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO
JTaBJICHUSI.

Onpenenenue k03P GHULIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUITBI TPEHUS TIPU PABHOMEPHOM JBHXKCHHUH TeJa 10
TOPU3OHTAILHON MOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIPYTOCTH MPH MOIBEME Ipy3a ¢ UCIOJIb30BAHUEM
HETOABMYKHOTO U MOJIBHYKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJjieOaAHUsI M BOJTHBI.

KonebarensHoe nBmwxkeHue. (OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUM:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTH4eCKuid M TPYKUHHBIA MAasTHUKH.
[IpeBparenue sHepruy Mpu KoJaeOaTeTbHOM JIBH)KCHUH.

3aryxatomue kosebanus. BpiHyXAeHHbIE — KoneOaHus.  Pe3onaHnc.
Mexannueckue BoJIHBL. (CBOMCTBA MeXaHMYECKUX BOJIH. I[IpomonpHble |
MOTIEpeYHbIe BOJIHBL. JlTMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJTHBI B TBEPIOM Telle, CEHCMUUECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpauuu.

HaOmronenune xomeOaHuii TeE II04 HEHCTBUEM CHJBI TSKECTH W CHJIBI
YIPYTOCTH.

Hab6monenne konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Hab6mroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHnue mpoaoJIbHBIX U MONEPEUYHBIX BOJH (HA MOJIEIIN).

HaOnroaeHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

OmnpeneneHne 9acToThl U IEPHo/1a KoJieOaHWi MaTeMaTHISCKOT0 MasTHHKA.
OrnpeneneHue 4acToThl U Meproaa KojaeOaHuil MPy>KMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TIEpHOa KOJI€OaHUM MOABEIICHHOTO K HUTH T'py3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIepHOJia KOJICOAHUM MPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a.



[IpoBepka HE3aBUCUMOCTH Tepuoja KojaeOaHul rpysa, MOJABEIICHHOTO K HUTH,
OT MaccChl rpysa.

OMnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoda KojieOaHUM MPY>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus cBOOOHOTO MaeHUS.

Paznen 10. DuekTrpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJEKTPOMArHUTHOE  TMOJE. ODJIEKTPOMarHuTHbIe BOJHBL.  CBolcTBa
AJIEKTPOMArHUTHBIX BOJH. [lIkana 3JI€KTpOMAarHUTHBIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBolicTBa AIEKTPOMATHUTHBIX BOJIH.
BosiHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

N3ydeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3znen 11. CBeToBBIC SIBJICHUS.

JlyueBass  momens  cBera. HMcrounwku  cBera.  IIpsgmonuHenHOE
pactipoctpanenue cBeta. 3atmeHus Connua u JlyHel. OtpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpesoMieHusl cBeTta. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. lcrnonp30BaHWE TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B smH3e. OnTHyeckas cucrema (oToanmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTudeckas cuctema. bimzopykocTts u
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmekTp. OmnbiTel HetoTona. Crokenwue
CIIEKTpPaJIbHBIX 1IBETOB. Jrcnepcus ceera.

Jemoncmpauuu.

[IpsAmMosHEHHOE PACIIPOCTPAHEHNE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n3o0pakeHUi B IIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTtruyeckuil CBETOBO/.

Xox nydelt B coOuparouiei JnH3e.

XO0J 1yder B pacCenBaKOUIEH JIMH3E.

[Tonyuenne n300pa>keHUl C MOMOIIBIO JIMH3.



[Tpuniun peiictBus ¢oToarnmnapaTa, MUKPOCKONA U TEJIECKOIA.
Mogensb riasa.

Paznosxenue 0enoro ceeta B CIEKTP.

[Tonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padomot u onvimel.

UccnenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUS CBETOBOrO Jyda OT yIJa
MaJICHUs.

N3yueHne xapakTepUCTUK U300paKEHUS MPEeIMETa B IJIOCKOM 3epKaje.
UccnenoBanne 3aBUCUMOCTH yIJIa MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJia
NaJICHUS] Ha TPAHUIE «BO3AYX—CTEKIIO».

[Tonyuenne n306pa>keHMl C MOMOIIBIO COOUPAIOIIIEH JIUH3BI.

Onpenenenue (QOKYCHOTO PACCTOSHUSI W ONTUYECKOW CHJIBI coOHparomieit
JIVH3BI.

OMBITHI 110 PA3I0KEHUIO O0EJIOTO CBETA B CIIEKTP.

OnbITBI TIO BOCHPHUATHIO IIBETA NPEJAMETOB TPU HMX HAOIIOJEHUM dYepe3
I[BETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pe3epdopaa u rmanetapHas Mojaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomieHue ceera aroMoM. KBaHThl. JInHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, Oeta- U ramma-uzinyuyeHus. CTpoeHue
aToMHOro  sapa. HykinoHHas  Mozenb  aToMHOro  sigpa.  M3oromsl.
PannoaktuBHbIE peBpamenus. Ileprnoa nomypacnana aTOMHBIX sIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUSI 3apsAI0BOIO M MacCOBOTO YHUCEI.
DOHeprusi cBsI3U aTOMHBIX sanep. CBs3b Macchl W 3HEpruu. Peakuun cuHTE3a U
nenenus saep. Ucrounuku sueprun ColiHIla U 3BE3I.

Snepnas sHepreTuka. JleWCTBHUS PagMOAKTHUBHBIX W3JIYYEHHH Ha >KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpsbl U3IIyYEHHUS U MOTJIONICHUS.

CrexTpsl pa3IHMYHbIX Ta30B.

CnekTtp Bojopoa.

HabGmtonenue TpekoB B kamepe BuiibcoHa.

Pabota cu€Tunka HOHU3UPYIOMUX U3ITYICHUH.

Peructpanus u3iaydeHus: IPUPOJHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopnuie pabomot u onvimel.

HalntoneHne CryionIHbIX M TMHEHYATHIX CIIEKTPOB U3TyUCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUILIBI [0 TOPMO3HOMY MYTH (MO
doTorpadusim).



W3mepeHne paiuoakTUBHOTO (POHA.

IHoBTOpHUTEILHO-00001AO KA MOYJIb.

[ToBTOpUTETHEHO--00001IaAtOIITU MOAYJIb npeaHa3HAuYCH 1St
cUCTeMaTH3alud M O00O0OIIEeHHs] TPEAMETHOrO0 COJEpKaHUsl U OIbITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (PU3MKH, a TAKKe
JUIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY ASK3aMEHy MO (U3MKe s
o0Oy4aromuxcs, BBIOPABIIMX ATOT YY€OHBIN MPEAMET.

[Ipy u3yyeHHH AAHHOTO MOJIYJIA PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS
BUJbI JICSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBAETCs JIOCTUKEHUE
OPEIMETHBIX W METalpeIMETHbIX IUIAaHUPYEMBbIX pPE3yJIbTaToB OOYy4eHHs,
(dopMupyeTcst eCTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHE HAYUYHBIX METOJ/IOB
UCCJIeIOBAaHUS SIBJICHUI MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATD
¢usznueckue sBICHUS, MPUMEHSS MMOJTyYeHHbIC 3HAHUA, pelaTh 3a/1a4d, B TOM
YuClie KAaUeCTBEHHbBIE U AKCIIEPUMEHTAIbHBIE.

[IpuHMnuanbHO  JOEATEIBHOCTHBIM  XapakTep  JaHHOrO  pasfiena
peanuzyeTrcs 3a CUET TOTro, YTO OOYYAIOIINECS BBHIOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpeajiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHMM pacro3HaBaTh U HAay4YHO OOBSACHATH
(¢u3nyeckue sIBIEHUs B OKpYXKarollel MPUPOe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NUECKUX SBJICHUI, B
TOM YHCJI€ JJIs1 IPOBEPKU TUIIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAYYHBIE OCHOBBI HaN0o0JI€€ BaXKHbBIX JOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HampuUMep, MPAKTUYECKOTO0  HCHOJIb30BaHUS  pa3iIMYHBIX
MCTOYHHMKOB 3HEPTUU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
M3BECTHBIX BUI0B YHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOTO o001mero oOpa3oBaHuUs
HaIpaBJIeHO Ha JOCTWKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (U3MKH Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanuss y oOyuwaromierocss OyayT cQoOpMHpOBaHBI  CIEAYIOIINE
JUYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHMS:

— MPOSIBIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nYecKol HayKH;

— IICHHOCTHOE OTHOIIIEHUE K IOCTUKEHUSAM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpa:kAaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYNMBIX U
ATUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHUI
buzuky;

— OCO3HAaHHME BAXXHOCTH MOPAIbHO--3THYECKUX NPUHIMIIOB B JEATEIHHOCTU
YYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:

— BOCHPHUATHE ACTETUYECKUX KadyeCcTB (PU3MYECKOM HAyKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHHE IIEHHOCTH (U3MUECKOM HAyKW KaK MOIIHOTO HMHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAaXXHEHIIEH COCTaBJISIOLICH
KyJbTYPBI;

— pa3BUTHE HAy4YHOU JIOO03HATEIHFHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

S5)  ¢opmMupoBaHusi  KyJbTYpbl 3I0POBbSI H  3MOUMOHAJIBHOIO
0J1aronosy4us:

— OCO3HaHWe IeHHocTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJl O€30MacHOTO TOBEAECHUS Ha
TPaHCIOPTE, Ha JOPOrax, C AJIEKTPUYECKUM M TEIUIOBBIM O0OpYJIOBAaHHUEM B
JOMAITHUX YCIOBUAX;

— cpOpMHUPOBAHHOCTh HABBIKA PEQIIEKCUU, TMPU3HAHUE CBOETO TMpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:



— AaKTUBHO€ y4yacTHE€ B pPEHICHWM MNPAKTUYECKUX 3ajlaud (B paMKax CEMbH,
oOpa3oBaTebHON  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTUUECKONM U
COIMAJIbHON HAIpPaBICHHOCTH, TPEOYIOMMX B TOM 4YHUCIAE U (DUINYECKUX
3HAHMHU;

— UHTEPEC K MPAKTUUYECKOMY U3YyUECHHIO TPOQPECCUid, CBI3aHHBIX C (PUBHKOM;

7) IK0OJOrn4ecKoro BOCIIUTAHHUA

— OpHUEHTalusl Ha MpPUMEHEHUE (PU3NUYECKUX 3HAHUU [JIs pelieHus 3ajaad B
0o0JlacTU OKpYXalollel cpeapl, IJIAaHUPOBAHUSI TIOCTYNIKOB U OIEHKH HUX
BO3MO>KHBIX TIOCJICICTBUH JJIsl OKPYKAIOIIEH CPEeIbl;

— OCO3HaHME TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTel HX
pelieHus;

8) amanTanMu K M3MEHSIIOUIUMCS YCJIOBHUSAM COLUMAJIBLHOW M NPHUPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aWMOJICHCTBUU TIPU BBHINIOJIHCHUU HCCIICAOBAaHUNA U
POCKTOB (PU3MUECKOW HAMpPaBIEHHOCTU, OTKPBITOCTh ONBITY W 3HAHUSIM
TPYTUX;

— TIOBBIIIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JIEATSIILHOCTD;

— oTpeOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM Uuciie (OPMYITUPOBATH
U7IeH, TIOHSATHUS, TUIIOTE3bI O PU3NUECKUX 00BEKTaX U SIBICHUSX;

— oco3HaHue Je(PUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTh
[1)76370 478

— TUTAHUPOBAHUE CBOETO pa3BUTUA B MPUOOPETEHUH HOBBIX (PU3MUECKUX
3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H MIPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (PU3HUECKUX 3HAHUA;

— OIIEHKAa CBOMX JIEMCTBHM C Y4€TOM BIMSHHMS Ha OKPYXKAIONIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBUM.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHs TporpaMMmbl MO (QU3UKE Ha YPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywarpmierocss  Oyayr  chOpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE MO03HABATEIIbHBIC
YHUBEpCATbHBIE Y4YeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbBIC YICOHbIC ICHCTBUSI.

ITo3naBaTebHBIE YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH



ba3oBble Jioruyeckue JeMCTBUA:
BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIAacCU(pUKAIIUU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pPacCMaTpUBAEMbIX (pakTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCSA K PU3HMUECKUM SIBJICHUSIM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIE CBSI3U TPU  U3YYECHUH (PUBHUECKUX
SIBJICHUW W TIPOIIECCOB, JEJNAaTh BBIBOJBI C HCIOJIB30BAHUEM JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIFOYCHUH, BBIJIBUTATh THUIOTE3bl O B3aUMOCBS3IX
bU3UYECKUX BETUYHUH;
CaMOCTOSITEJILHO BBIOMPATH CMOCO0 pelieHus: yueOHOW (U3MYEcKOor 3aaauu
(cpaBHEHHE HECKOJBKUX BAPUAHTOB PEIICHUS, BHIOOp HambOOJee MOIXOSIIETO
C YYETOM CaMOCTOSITENIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBaresibckue 1eiicTBHUA:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIM
bu3nUecKuil SKCIEPUMEHT, HEOOJIbIIIOE HCClieIoBaHNE (HU3NUECKOTO SBICHUS;
OLICHMBATh Ha MMPUMEHUMOCTH M JIOCTOBEPHOCTh MH(POPMALIUIO, TTOTYYEHHYIO B
XO/JI€ UCCIIEIOBAHMS WU IKCIIEPUMEHTA;
CaMOCTOATENIBHO (HOPMYIUPOBATh OOOOIIEHUS U BBIBOABI MO PE3YJbTaTaMm
IPOBEIEHHOTO HAOJIIOICHMSI, OTIbITA, UCCIIEIOBAHNUS,
IPOTHO3UPOBATH BO3MOKHOE JalIbHEHIIIEe pa3BUTHE (PUBMUECKUX MPOIECCOB, a
TaKk)Ke BBIJIBUTATh MPEANONOXKEHUS 00 MX PAa3BUTUM B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pab6ora ¢ undopmanueii:
OPUMEHATh PA3JIUYHBIE METOJbl, MHCTPYMEHThl M 3alpoChl HpPHU TOUCKE U
orOope wuH(MOpPMAIMU WIM JAaHHBIX C YYETOM MPEIIOKEHHOW y4eOHOMH
dbu3nveckoi 3a1a4un;
aHANMM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH HMH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,
CaMOCTOSAITEILHO  BBIOMpPATh  ONTHUMANIbHYIO  (OpMy MpeACTaBICHUS
uH(OpPMAIMN ¥ WJUTIOCTPUPOBATH PEIIacMbIe 3aJa4l HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUA:
B X0JIe 00CYXICHHS yueOHOTO MaTeprala, pe3yJbTaToB Ja00paTOPHBIX padboT U
MPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKAaeMOI TeMbl U BbICKA3bIBATh



UJICH, HAIlCJICHHBIC Ha PEIICHHE 3a7a4d M MOAJACpKaHUE 0JIaroKenaTeTbHOCTH
OOIICHUS,

COTIOCTAaBJISITh CBOM CYXJICHHS C CYXICHUSMHU APYTUX YYACTHUKOB JHAIIOTA,
O0OHapYyKHUBATh PA3INYUE U CXOACTBO TMO3UITUH;

BBIPAKATh CBOIO TOUKY 3pEHUS B YCTHBIX M MTMChbMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3YIbTaThl BBIMOJIHECHHOTO (DU3HYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh M HCITOJIb30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATbHOU
pabOThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TIPOOIJICMBI;

NPUHUMAThH [IEJT1 COBMECTHOMW JCSATCIIBHOCTH, OPTAaHU30BBIBAThH JICUCTBUS 110 €€
JTOCTIKEHUIO: PACIPEACNSITh POJIH, OOCYKIaTh TPOIECCHl W PE3YNIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJIHATH CBOKO YacTh PaOOThI, JIOCTUTAas KAad4eCTBEHHOI'O pe3yJjbTaTa I10
CBOCMY HAIIPaBJICHUIO W KOOPJIWHUPYS CBOM JEHCTBUS C JAPYTMMH YJICHAMHU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OONIUH MPOIYKT IO KPUTCPHSIM,
CaMOCTOSATEILHO CPOPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aMMO/ICHCTBHS.

PerynsiTuBHbIe yHUBepcaibHbIe yUeOHbIe JAelicTBUS

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYAIHsIX, TPEOYIOIIUX IS
pereHns GU3NIeCKuX 3HAHUM;
OPUCHTHPOBAThCSI B PA3IUYHBIX  TOAXOAAaX  MNPUHATHS  PEIICHUH
(MHOUBUAYaTbHOE, TPHUHATHE pEIICHUS B TPYyNIeE, TNPUHATHE PEIICHUN
TpYIIIoi);
CaMOCTOSITETTFHO COCTAaBJISITh QJITOPUTM pEIIeHUs (pU3MYecKod 3amadm Win
IIaHa WCCIENOBAaHUA C YYETOM MMEIONMIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh IIpeIjlaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII MHTENJIEKT:
JaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MpeJiarath Iiad e€ n3MEHEHNS;
OOBSCHATh  TPUYUHBI  JOCTHIKEHUS (HEIOCTIKEHMSI)  PE3yJIbTaTOB
JESITEHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBHI B JACSATEIHHOCTH (B TOM YHCJIC B XOJ BBITIOTHEHUS
(U3MUECKOTO UCCIIEeNOBAaHUS WM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHUBIINXCS CUTYaIluH, yCTAHOBIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
OIICHWBATh COOTBETCTBUEC PE3YIbTaTa IICJIA U YCIOBUSM;



CTaBUTh c€0s Ha MECTO IPYroro 4elOBEKa B XOJE CIOpa MM IUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIOro;

MPU3HABATh CBOE MpaBO HAa OMIMOKY MpHU pelIeHuU (PU3MYECKUX 3a7ad WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy o0y4yeHust B 7 Kjacce npeIMETHbIE Pe3yJIbTaThl HA 6a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:
UCIIOJIH30BaTh MOHATHUA: (U3UUECKUE U XUMUYECKUE SIBJICHUS, HAOIIOICHUE,
OKCIEPUMEHT, MOJIeNIb, THUMOTE3a, EAUHUIIBI (PU3HYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSA BelllecTBa (TBEPAOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JIBUKEHUE (PaBHOMEPHOE, HEpAaBHOMEPHOE, NMPSIMOJUHEHHOE),
TPaeKTOPHSI, PaBHOJICUCTBYIOIIAs CHiIa, Aedopmarius (ynpyras, miacTuieckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbL;
paznuuath sBiaeHUs (auddysus, TEMIoBOE JABMIKCHHE YaCTHUI[ BEIIECTBa,
paBHOMEPHOE JBHO)KEHUE, HEPaBHOMEPHOE JIBUKEHUE, MHEpILIUS,
B3aMMOJICVICTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpallleHus, Nepeaadya AaBJI€HUsS TBEPABIMU TEJIaMH, KUAKOCTIMH U Ta3amu,
aTMoc(epHoe JIaBlieHue, MIaBaHue TeJl, MPEBPAILCHNU MEXaHUUECKONH SHEPIHH )
0 ONUCAaHMID MX XapaKTEPHbIX CBOWCTB M HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MHUpPE, B TOM 4uCie (U3NYECKUE SBICHHUS B MPHUPOJE: MPUMEPHI BIKECHUS C
pPa3JMYHBIMUA CKOPOCTSIMU B JKMBOM W HEKHBOW NPHUPOJIEC, ICUCTBUE CHJIbI
TPEHHsI B TPUPOJEC U TEXHUKE, BIHMSHUE aTMOC(HEpPHOro IaBICHHUS Ha >KUBOMN
OpraHus3M, IUIaBaHHE pPbIO, pbIYard B TeNie 4YeJOBEKa, MPU ITOM MEPEBOJUTH
MPAKTUYECKYIO0 3a7adyy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3UUECKUX SBICHUM,
ONKCHIBATh W3YYCHHBIC CBONCTBA Tl W (PU3WYECKUE SBICHUS, HCIOIB3YS
¢usznueckre BeMMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJIA TSYKECTH, BEC TEJa, CHJIA
TpeHusi, AaBjieHue (TBEPAOro Teja, >KUJKOCTH, raza), BbITAJIKMBAIOLIAsA CHUJIA,
MeXaHu4eckas paboTa, MOIIHOCTb, TJIEUO CHUJIbI, MOMEHT CHJIbI, KOA(DhUITUEHT
MOJIE3HOI0 JICHCTBUS MEXaHW3MOB, KHHETHYECKasi U MOTEHIUAIbHAsl SHEPIHs),
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, WX OOO3HAYEHUS W CAWHUIBI (PU3MUYECKUX BEJIWYUH, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (QU3UYECKYIO BEJIMUYHMHY C JPYTUMU



BETUYMHAMH, CTPOUTH TpadUKH WU3YYCHHBIX 3aBUCUMOCTEH (u3MIecKux
BCJIIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SBICHUS U MPOLIECCHI, UCIOIb3YS
MpaBujia CIOXKEHUs cui (BIIOJb OJHOM MpsMoii), 3akoH ['yka, 3axoH Ilackars,
3aKOH Apxumesa, IpaBUJIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPABUIION
MEXaHWKH, 3aKOH COXpaHCHUS MEXaHMYECKOW HHEPrud, TPU ITOM JaBaTh
CJIIOBECHYIO (OPMYJUPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTH4ecKoe
BBIPKCHUE;

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B
KOHTCKCTE CHUTyalluii MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJICJICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHWE M3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha 1-2 U3Y4YCHHBIX CBOWCTBA (DU3UYECCKUX SIBIICHUH,
(bU3UYECKUX 3aKOHA WUJIU 3aKOHOMEPHOCTH;

pemath pacyéTHBIC 3aJadyd B 1—2 JCHCTBUS, MUCHOJB3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIONINE (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/layu
3alMChIBATh KPaTKOE YCIIOBHE, TMOJCTaBIATh (PU3NYCCKUE BEIMYHMHBI B
GopMyJIBI M MPOBOAWTH  pacy€éThl, HAXOAUTh CIPABOYHBIC JIAHHEIC,
HEOOXOMMBIE JIA pEelIeHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTH IMOJIYYSHHOMU
(buznuecKoi BeTUYNHBL;

pacrno3HaBaTh MpPoOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METOJIOB, B ONMCAHUU WCCJIEJOBAHUS BBIJICTSATH MPOBEPSEMOE MPEATNOI0KEHNE
(rumoTesy), pa3iuyaTh U UHTEPIPETUPOBATH MOJIYUCHHBIN PE3yNIbTaT, HAXOIUTh
OIIMOKM B XOJI€ OMBITA, JIETIATh BBIBOJBI 110 €TO PE3yiIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOIIOMCHUIO (U3UYCCKUX SBICHHH WU (PU3HMICCKUX
CBOMCTB Ten: (HOpMyIUpOBaTh MPOBEPSEMbIE TMPEIIONIOKEHUS, COOUPaTh
YCTAaHOBKY W3 TMpPEUIOKEHHOTO O0OpYAOBaHMS, 3alUChIBATh XOJ ONbITa U
(bopMyIHpPOBaTH BEIBOBL;

BBITIONIHATD MPSAMbBIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tena, 00bEMma,
CWJIBl M TEMIIEPATYPHI C UCTIOTH30BAHUEM AaHAJIOTOBBIX M NU(DPOBBIX IPUOOPOB,
3aMHMChIBaTh TIOKa3aHWs TPHOOPOB ¢ Yy4ETOM 3aJaHHOM  aOCOIIOTHOM
MOIPEITHOCTU U3MEPEHUN;

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (MU3UUECKOW BEIUYHMHBI OT
JIpYrod C WCIONB30BAHWEM TMPSMBIX W3MEPEHUH (3aBHCHMOCTH ITYTH
PaBHOMEPHO NBIDKYIIETOCS Tella OT BPEMEHHM JBYDIKEHUS TeJa, CHIIbI TPEHHS
CKOJNILKEHMsI OT Beca Tela, KadecTBa OOpaOOTKH TOBEPXHOCTEH Tem U
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIONIA U COMPUKOCHOBEHUS TEJ, CHIIBI
VOPYTOCTH OT Y/UIMHCHHSI TPYKUHBI, BBITAIKUBAIOMICH CHIBI OT 00BEMa
MOTPY’KEHHON YacTH Tejla M OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHUMOCTHU OT



IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOIPYKEHO TeJo, YCJIOBHIl
IJIaBaHMsl TeJ, YCIOBUM paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IJIAHUPOBAHUM Y4€OHOTO HCCIEOBaHMs, COOMpaTh YCTAHOBKY U BBITIOIHSTH
U3MEpEHUs, Cleays MpeJIoKeHHOMY IUJIaHy, (UKCUPOBATH Pe3yJbTaThl
MOJTYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BHUJE MNPEITIOKEHHBIX
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,
MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIMUUH (TUIOTHOCTH BEIIECTBA
XKUJKOCTU U TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIBKEHUS, IaBICHUE BO3/lyXa,
BBITAJIKUBAIOIIASI CUJIA, JICMCTBYIOIAs HAa MOTPY>KEHHOE B JKUJIKOCTh TEJO,

K03 puIMeHT mosie3HOro JNEUCTBUS  MPOCTHIX MEXaHU3MOB), cienys
PEJIOKEHHON MHCTPYKIIMK: TPU BHITIOTHEHUU U3MEPEHUN COOMpPATh
AKCTIIEPUMEHTAIBLHYIO YCTAHOBKY U BBIYUCIISITh 3HAUCHUE UCKOMOU BEJTMYHHBI,
coOI01aTh MpaBUiia TEXHUKU 0€30MacHOCTU NpU padboTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

yYKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMEecs COCyIbl, OapoMeTp, phblyar,
MOJIBUKHBIN U HEMTOABMIKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh MPUHIHUIBI IEUCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOH HA UX ONMUCAHUA (B TOM YHUCIIE: TOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOMH
HACOC, apeoMeTp), MCMOJb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUU U
HeoOX0IMMbIe (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh HMH(POPMAIHMIO O MPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHHUM B MOBCEIHEBHOW JKU3HU ISl 00ecTieueHus
0€301acCHOCTH MPU OOPAICHUH C TPHOOpPAaMU U TEXHUYECKUMHU yCTPOUCTBAMU,
COXpaHEHUS 370pPOBbS U COOIIOJECHUS HOPM DKOJIOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHGOopMaIu B IHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3aIllPOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHUN U MyTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIACIATH HHPOPMAIINIO, KOTOPAs SBIISIETCS
MIPOTUBOPEUYHBON UM MOXKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BaTh TIPH BBITIOJIHEHUH Y4YEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
TUTEPATyPy (PU3HUECKOTO COJIEPIKAHMS, CIPABOYHBIC MATEPHAIBI, PECYPCHI
cetu  WuTepHeT, BiuajgeTh  NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH(DOPMAITUN U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HUCTOYHUKOB UH(POpMAIUU (PU3NUECKOTO COJEPKAHUS, B TOM YUCIIE
myOJIMYHO AeNaTh KPaTKUE COOOIIEHUSI O Pe3ysibTaTax MPOEKTOB WM YYeOHBIX



HCCIEN0BAHUM, TIPU 3TOM IPAMOTHO HCIOJb30BaTh W3YUYCHHBIA IMOHATHUUHBIN
anmnapart Kypca (pU3uKH, COPOBOKIATh BHICTYIIJICHUE MPE3EHTALIUEH;

MpPU  BBINOTHEHUU Y4YEOHBIX TIPOEKTOB M MCCJIEAOBAaHUM paclpenensiTh
00sI3aHHOCTU B T'PYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJlauaMH, CIIEIUTh
3a BBIMOJHEHUEM IUJIaHA JICUCTBUHM, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJl
B JEATEIIbHOCTh TPYIIbI, BHICTPAUBATH KOMMYHUKATUBHOE B3aUMOJCHUCTBUE,
YUYUTHIBAs MHEHUE OKPYKAIOIIHX.

K koniy oOydenus B 8 kjiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:
UCIIOJIb30BaTh MOHATUA: MAacCa U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe Teaa, HACHIIIICHHBIN U HEHACHIIIIEHHBIN TIap, BJIaXKHOCTh BO3/1yXa,
TeMIepaTypa, BHYTPEHHsISI DSHEpPrusi, TEIJIOBOW JBUTATEIb, 3JIEMEHTAPHBIN
AIEKTPUYECKUHN 3apsijl, IEKTPUUECKOE T0JI€, MPOBOJHUKA U AUAIEKTPUKH,
MOCTOSIHHBIHN AJIEKTPUUECKHUI TOK, MArHUTHOE TIOJIE;
paznuyaTh ABJEHUS (TEIJIOBOE paCIIMPEHUE U CKaTue, TeIvionepeaaya,
TEIUIOBOE PABHOBECHE, CMadyMBaHUE, KalNWUIAPHbIC SIBICHUS, HCIapeHue,
KOHJIEHCALlUs, IUIaBJ€HWE, KpucTaum3alus (OTBEpAEBaHUE), KHUIIEHUE,
Teronepenayda (TErIONPOBOJHOCTh, KOHBEKIMS, HM3IYyYEHHE), AJIEKTpU3aLUs
T€J, B3aUMOJECUCTBHUE 3apsI0B, ICUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECWCTBUE MArHUTOB, JEHUCTBUE MArHUTHOIO IIOJISL HA
OPOBOJHUK C TOKOM, OJJIEKTPOMarHUTHas WHAYKIMUSA) IO OIKCAHUI0 HUX
XapakTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3uIecKoe SBICHHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUU B OKPYXKAIOIIEM
MUpEe, B TOM uucie (u3ndyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE
HAaTsDKEHUE W KANWUISIPDHBIE SIBIICHUS B IPUPOJEC, KPUCTAUIBI B IIPUPOJE,
m3nyyenue CollHIa, 3aMep3aHhe BOJAOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE
poChl, TyMaHa, WHEs, CHera, OJJEKTPHUUYECKHe SBICHHUS B aTMmocdepe,
AIEKTPUYECTBO JKUBBIX OPTAHU3MOB, MATHUTHOE TOJI€ 3eMJIH, JPEid MOTIOCOB,
pOJIb MarHUTHOT'O TOJSI JJIsl KM3HM Ha 3emiie, MOJIIPHOE CHUSIHHUE, IIPU 3TOM
MEPEBOIUTh MPAKTUYECKYIO 3a/adyy B Yy4YE€OHYIO, BBIJIEISATH CYIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UICCKUX SIBICHU;
OMHCHIBATh M3YYCHHBIC CBOMCTBA Tel W (HU3UYECKUE SBIICHHS, HWCIOJIB3YS
¢usznueckre BENIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI DHEPTUs, KOJUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yaAelbHasi TEIIoTa MapooOpa3oBaHuUs, yAelbHAash TEIJIOTa CrOpaHUs TOILUIMBA,
KO3(pPUIIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOM MAIlUHbI, OTHOCUTEIbHAS



BJIQXHOCTh BO3[lyXa, OJJEKTPUYECKUI 3apsj, cujaa TOKa, 3JIEKTPHUYECKOE
HanpsOKEHUE, COMPOTUBICHUE  MPOBOJHUKA, YACITBHOE  COMPOTHBIICHUE
BelIecTBa, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MpPH OINHUCAHUH
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEeMBIX  BEJHYMH,
0003HaYEHUS U €AMHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTh  (OPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3MUECKYI0 BEIUYMHY C JAPYTUMH BEIMYMHAMH,
CTPOHTH rpapMKN U3yYEHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEINYMH;
XapaKTepH30BaTh CBOMCTBA TeN, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys
OCHOBHBIE  TIONIOXKEHHS  MOJIEKYJISIPHO--KHHETHYECKOH  TEOpHH  CTPOCHUS
BEIIECTBA, MPUHIIMI CYNEPIIO3UIIMU TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsaa, 3akoH OMa s yyacTka 1en#, 3akoH Jxoyns—Jlenna,
3aKOH COXpPaHEHUS YHEPIHH, MPH STOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA W 3aMUCBIBATh €r0 MAaTEMAaTHYECKOE BHIPAKCHHUE;

OOBSCHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIui PaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BEISIBIISITh
IPUYNHHO-CIICJICTBEHHBIE CBS3M, CTPOHUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
mIaroB C oOmopoi Ha |-2 W3yYEeHHBIX CBOHCTBA (U3MUYECKUX SBICHHM,
(u3MUeCKrX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a/ladyd B 2—3 JEUCTBUS, UCHOIB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/layu
3aMKUChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK JAHHBIX ISl pEUICHUS
3a/layd, BBIOMpATh 3aKOHBI W (POPMYIbI, HEOOXOAUMBIE [JIsi €€ pelIeHHs,
NPOBOAUTh pacuéThl M CpPAaBHUBATh TIOJYYCHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMH;

pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIU (HU3UIECKUX
METOJIOB, UCIIOJIb3ys OIUCAaHUE UCCIECAOBAaHMS, BBIICIATh MPOBEPSEMOE
NPENNONIOKEHUE,  OICHMBAaTh  MPABWJIBHOCTh  MOpSAKAa  MPOBEACHUS
UCCIIEIOBAHMUS, J1eJaTh BHIBOJIBI;

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3WYECKUX SBJICHUA WIH (DU3UIECKUX
CBOMCTB TeJl (KanmWJULSIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHMS M HarpeBaHus Ipu
U3TYyYeHUH OT I[BeTa H3Jydaroleil (moriomnaromei) moBepXHOCTH, CKOPOCTh
UCHIapeHusi BOJABI OT TeMIepaTyphl KUAKOCTH U IUIOMIANUW €€ MOBEPXHOCTH,
QNIEKTpU3alMs  Tel M B3aMMOJCHCTBHE  DIIEKTPUYECKHX  3apsJiOB,
B3aMMOJCHCTBHE TOCTOSHHBIX MAarHUTOB, BH3yajJW3alldsi MAarHUTHBIX IOJIEH
MOCTOSTHHBIX MarHUTOB, JACMCTBHS MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM,
CBOWMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA DJIEKTPOABUTATENS MOCTOSHHOTO TOKA):
GopMynupOBaTH MPOBEPSIEMBIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3



MPENI0KEHHOTO 00O0pY/IOBaHMsI, ONUCHIBATH XOJ ONbITa U (POPMYIHPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSMbIE H3MEPEHUs TeMIEepaTypbl, OTHOCHUTEIBHOW BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HAMIPSKEHUS C UCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U
JIATYUKOB (DU3UUECKUX BEJTUYHMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUH € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH;

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT
IPYroi ¢ UCHOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb COMPOTUBIICHUS
OPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAM TOMEPEYHOrO0 CEYEHUS M YIEIbHOTO
CONMPOTHUBJICHHUS BEIIECTBA MPOBOJAHUKA, CHJIBl TOKa, WIYIIETO  4Yepe3
POBOJAHUK, oT HaIPSHKSHUS Ha IPOBOJHUKE, UCCJIeI0BaHue
NOCJEOBATEIBHOTO M MapajuleJbHOTO  COEJUHEHUH  MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M BBINOJIHATH U3MEPEHUS,
cienys TpPeMIOKEHHOMY IJIaHy, (UKCUPOBAaTh pe3yJbTaThl MOJYYEHHON
3aBUCUMOCTH B BUJE TaOMUI[ M T'paUKOB, JeNaTh BBIBOIBLI MO PE3yJbTaTaMm
UCCJIEIOBAHUS;

OPOBOAUTH KOCBEHHBIE M3MepeHuss (U3M4YecKkux BedMuuuH  (ylenabHas
TEIIOEMKOCTh BELIECTBA, CONPOTUBICHHE IMPOBOAHMKA, paboTa W MOIIHOCTh
IEKTPUYECKOTO TOKA): IUTAHUPOBATh U3MEpEHUH, cobupatb
DKCIIEPUMEHTAIbHY0 YCTAHOBKY, CJEAys MPEUIOKEHHOW WHCTPYKIUHU, H
BBIYHCJIATh 3HAYECHNE BEJINYUHBI,

co0ro1aTh MpaBUia TEXHUKH O€30IacHOCTH INpH paboTe ¢ J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepHu30BaTh MPUHLMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMICTB € ONOpPON Ha UX ONHUCAaHHUA (B TOM YHUCIE: CUCTEMA OTOIUICHUS
JIOMOB, THUIPOMETp, TMapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUUK
AIIEKTPUYECKONH SHEPIHM, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI, HarpeBaTeIbHbIE
AIEKTPOIPUOOPHI (mpumepsl), DIEKTPUUECKUE MPEIOXPAHUTEIIH,
ANEKTPOMArHUT, 3JIEKTPOABUIATENb ITOCTOSIHHOTO TOKa), MCHOJb3Ys 3HAHUA O
CBOMCTBaxX  (pu3MUecKUX  sABJIEHUH U  HeEoOXonuMmble  (uU3HUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U MU3MEPUTEIBHBIE TPUOOPHI
[0 CXeMaM M CXEMaTUYHbIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTraTEIb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI,
peocTar), COCTaBIATh CXEMbI 3JEKTPUUYECKHUX LENe ¢ MOCIeJ0BaTEeIbHBIM U
NapaJijIebHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jiMyas YCJIOBHBbIE OOO3HAYEHHS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH;



MPUBOJUTH NPHUMEPHI (HAXOAUTh MH(OPMALUIO O MPUMEPAX) MPAKTHYECKOIO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU ISl 0OecTieueHus
0e30MacHOCTH MpHU OOpallleHUH ¢ MPUOOpamMu U TEXHUYECKUMU YCTPONUCTBAMH,
COXpAaHEHUS 370pOBbS U COOJIOJEHUS HOPM HKOJOTMYECKOTO IOBEICHUS B
OKPYXKAIOIIEN CPEAE;

OCYHIECTBIISITh NOUCK MH(pOpMaIuu (pu3nueckoro coaepxanus B UntepHere, Ha
OCHOBE HMEIOUIMXCS 3HAHMM M TYyTEM CpaBHEHUS  JIONOJHUTEIbHBIX
MCTOYHUKOB BBIIEIATH HHPOPMALIUIO, KOTOPAs SIBISIETCS] MPOTUBOPEYMBON WU
MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh NPHU BBINOJHEHUU YYEOHBIX 3aJlaHUi HAyYHO--TOMYJSPHYIO
JTUTEPaTypy (PU3NYECKOTr0 COJIEpKaHMs, CIPABOYHBIE MATEPHAIIbI, PECYpCHI
cetu  WurepHer, BnajgeTh  nNpuéMaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3/71aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHUs, 0000111as
UHGOPMAIIMIO U3 HECKOJBbKUX MCTOYHHMKOB (DM3HUECKOrO COJIEP)KaHUSA, B TOM
qucie nyOIM4YHO IPEJICTABISATh pE3yNbTAThI MPOEKTHOU WIIH
UCCJIEIOBATEIbCKON  JEATEIbHOCTH, TMPU HTOM TIPaMOTHO HCIMOJIb30BaThH
U3y4YEHHBIN MOHATUIHBIN anmnapaT Kypca (PU3UKH, COIIPOBOXKIATh BBICTYILICHUE
MIPE3CHTAlNEN;

IpY BBIIOJHEHUH yU4EOHBIX IPOEKTOB U UCCIIEN0BAaHUMN (U3NYECKUX IPOIIECCOB
pacnpenensiats O005S3aHHOCTH B TpPyNIE B COOTBETCTBUM C IIOCTAaBJIECHHBIMU
3aJjayaMH, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATH €TO,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIH,
BBICTpanBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TPOSIBISISL TOTOBHOCTH
paspemniatb KOHQIUKTHI.

K xoniy oOyuenus B 9 kjacce npeaMeTHbIC pe3yJbTaThl Ha 6a30BOM
YPOBHE JTOJKHBI OTPaXXaTh C(POPMHUPOBAHHOCTD y OOYyHAIOIIUXCSI YMEHUI:
HCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBIXKEeHHs, jAeopmanus (ympyras,
IUIACTHYECKasi), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
NEeperpy3ku, LEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPAOrO TEla, PABHOBECHE, MEXaHUYECKHME KOJI€OaHHs U BOJHBI, 3BYK,
uHQpa3ByK W YJIABTPa3BYK,  OJIGKTPOMAarHUTHBIE  BOJHBI,  IIKaja
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIBHO30PKOCTh, CIEKTPBI
UCIYCKaHMS U MOTJIOUICHHMS, ajb(a-, 0eTa- 1 raMMa-u3JIy4eHus, U30TOIMBI,
AJIepHast SHEPreTHKA;
paznuyarh sBJIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHOE JIBH)KEHHE, CBOOOJHOE NaICHHUE



T€Jd, PaBHOMEPHOE [BW)KEHHE IO OKpPYXHOCTH, B3aUMOJEHCTBUE TEIl,
pEaKkTUBHOE  JBUWXKEHHE, KojeOaTrenpHOe JABWKEHHE  (3aTyXarlollue U
BBIHYKJICHHbIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE 3BYKA,
IPSIMOJIMHEWHOE PacpOCTPAHEHUE, OTPAKEHUE U MPEITOMIIEHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CII0KEHUE
CHEKTPaJIbHBIX LIBETOB, AMCIEPCHUS CBETA, E€CTECTBEHHAs pPaJUOAKTHUBHOCTD,
BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa MW3JIy4eHHs]) [0 OINUCAHUIO HX
XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3HUECKUX SIBICHUN B OKpPYXKalOUIEM
mupe (B TOM uucie (U3MYECKHE SIBICHHS B NPUPOJE: MPWIUBBI U OTIUBBI,
nBuxkeHue T1uiaHer COJIHEYHOM CHUCTEMBbI, PEAKTUBHOE JBM)KEHHME >KHMBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CECMUYECKUE
BOJIHBI, I[yHaMH, D3XO, IIBeTa TeJ, ONTHYECKHE SBICHUS B MPUPOJIE,
OMooruyecKoe AeMCTBUE BUAMMOIO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO
U3Iy4YEeHUN, €CTECTBEHHbIM PpaJUOAKTUBHBIA (POH, KOCMHYECKHE JIyYH,
PaZAMOAKTUBHOE M3ITyYCHHE MPUPOAHBIX MUHEPAJIOB, JEHCTBUE PAIMOAKTUBHBIX
U3Iy4eHU Ha OpraHu3M 4YelOBeKa), MPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO
3ajadyy B y4yeOHyI0, BBIJIEIATh CYLIECTBEHHbIE CBOICTBa (TIPU3HAKH)
(pu3nyecKux sSBICHUI;

ONKCHIBaTh HM3YYEHHbIE CBOMCTBa Tel M (DU3MUECKUE SIBICHUSA, HCIONb3Ys
¢usnyeckue BeNWYMHBI (CpeAHsII M MIHOBEHHas CKOPOCTh Tejla Ipu
HEpaBHOMEPHOM JBW)KEHHMH, YCKOPEHHUE, IepeMelleHue, ImyTh, YIJioBas
CKOpOCTb, CHWJIa TpEHHUs, CHUJla YOPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE
CcBOOOJIHOTO MaJIeHus1, BEC Teja, UMITYJIbC TeJjla, UMIIYJIbC CHUJIbl, MEXaHUYeCKas
paboTa M MOIIHOCTb, NOTEHLHUANIbHAs DSHEPrus Teja, MOJHATOr0 Haj
INOBEPXHOCTHIO  3€MJIM, TOTEHUUAJbHas OJHEPrusl CXKATOM  MPYKUHBI,
KMHETHYECKasl JHEPrus, MOJHAs MEXaHW4ecKas SHEprus, Mepuo] U YacToTa
KOJI€OAaHM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
[I0KA3aTellb IPEIOMJIEHUS CpEAbl), NPHU ONUCAHUU IPABWIBHO TPaKTOBATh
(Gu3NYeCKnil CMBICT HCIOJB3YEMBIX BEJIWYMH, OOO3HAUEHUS U €IUHUIIBI
(¢u3nyecKkux  BEIUMYMH, HAXOAUTh (OPMYyNBI, CBSA3BIBAIOUIUE JAAHHYIO
(Gu3nYecKyo BeIMUNHY C IPYTUMHU BEIMYMHAMH, CTPOUTH TpapuKu U3yUECHHBIX
3aBHCUMOCTEN (PU3MUECKHUX BEINYUH;

XapaKkTepHu30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsSI DJHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI
CYNEpIO3ULUHA CHWJI, MPUHUUII OTHOCUTENBbHOCTH I'anunes, 3akoHbl HproToHA,
3aKOH COXPAaHEHHs! WMITYJIbCa, 3aKOHbl OTPAXEHUSI U MPEIOMIICHUS CBETa,



3aKOHBI COXPAaHEHHUS 3apsSJ0BOIO0 M MAaCCOBOIO YHCEIN MPU SIACPHBIX PEAKLMIX,
IpU 3TOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

O0O0BSACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYyallul TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MNPUUYUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢
omnopoid Ha 2—3 H3yYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIe 3a/1aun (OMHUpAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAOIINE (PU3HUECKHE BETUYMHBI: HA
OCHOBE aHajM3a yCJIOBHUS 3a/1ay 3alKChIBATh KPATKOE YCJIOBHE, BBISBISATH
HEJO0CTaloIe WM U30BITOYHbIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIUMBbIE  JIJIi  pEIICHHs, MPOBOAUTh  pacuy€Tbl M  OILEHUBATH
PEATMCTUYHOCTH MOJIYYEeHHOT0 3HaY€HUsI (PU3NUECKON BEJIMYMHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (HUIUIECKUX
METOJIOB, HCIOJNb3Yysl ONUCAaHUE MCCIENOBAaHUsA, BBIICIATh MPOBEPIEMOE
OPENNONOXKEHUE,  OICHMBAaTh  MPABUJIBHOCTH  TOpSAAKA  IPOBEICHUS
UCCJIeIOBAaHUS, JIelaTh BHIBObI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN 1
OTBITOB;

IPOBOAUTH OMBITHI MO HAOTIOJEHUIO (DU3UYECKUX SIBICHUNM WIH (PU3MUYECKUX
CBOMCTB Tel (M3ydyeHHE BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs
HHEPrUH, 3aBUCUMOCTH TMEpPHOJIa KoJeOaHUM MPY>KUHHOTO MAasiTHUKA OT MacChl
rpy3a M JKECTKOCTU MPYNKHUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYIBl MaJbIX
KosieOaHuii, TPSIMOJIMHEHHOE pACIpPOCTpaHEHUE CBETa, Pa3NIOKEHHE OEoro
CBETa B CIIEKTP, U3yUCHUE CBOMCTB N300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB
n300pakeHusl TpeaMera B coOuparonield JuH3e, HaOJI0JICHHE CIUIONIHBIX W
JUHENYATHIX CIEKTPOB M3JIYUYCHHs): CAMOCTOSITEIHHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PYyI0BaHMsI, OMUCKHIBATH XOJI OIbBITA U €r0 PE3YJIbTATHI,
(GopMyIupOBaTH BHIBOIBI;

NPOBOJUTh MPU HEOOXOAMMOCTH CEpPHUI0 MpPSIMBIX H3MEpPEHHi, omnpeaenss
cpeqHee 3HaueHHe u3MepsieMod  BenWuyuHbl  ((POKyCHOE  paccTosiHue
coOuparomieii  JTUH3bI), OOOCHOBBIBaTH  BBIOOp  cmocoba  M3MepeHus
(M3MepUTENbHOrO NpUOOpPa);

NPOBOJUTh  HCCJIEIOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEIUYUH  C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb IIYTH OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM JBMXEHUM 0€3 HayalbHOW CKOPOCTH, MEpUOAa KOoJeOaHUM
MaTeMaTUYeCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTpPaXKEHUs
CBETa OT yIJIa MaJ€HUs U yria IpeIOMJIEHUsS OT yria NaJeHus): IUIAHUPOBATh



UCCJEI0BAHUE,  CaMOCTOSITEIbHO  COOMpaTh  YCTaHOBKY, (PUKCHpPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BUJI€ TAOIUI] U
rpaduKoOB, €JIaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIICI0BAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHUE Tella MPU PABHOYCKOPEHHOM JBWKEHHUH, YCKOPEHHE CBOOOIHOTO
najeHusi, JKECTKOCTh TMPYXKHUHBI, KOIPDUIIMEHT TPEHUST  CKOJIbXKECHHUS,
MexaHudeckass paboTta M MOIIHOCTb, YacTOoTa U Mepuoa KojieOaHui
MaTeMaTU4YeCKOr0 U MPYKUHHOTO MAasSTHUKOB, ONTHYECKasl cujla coOMparomieit
JUH3BI, PpaJUOAKTHBHBIA  (OH): TIUIAHHPOBATH U3MEPEHUsS, COOUpaTh
AKCIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJHATH  WU3MEPEHUA,  CIeays
NPEIJI0KEHHOW  MHCTPYKIMHM,  BBIYMCISITH  3HAUYCHUE  BEJIWYMHBI U
AHAJIU3UPOBATH MOJYYEHHBIC PE3yIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOnoaTh MpaBuiia TEXHUKU Oe€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

pa3niuyaTth OCHOBHBIC MPU3HAKK  M3YYCHHBIX  (PU3UYECKUX  MOJIEJICH:
MarepuajgbHas TOuYkKa, aOCOIIOTHO TBEPJOE TENO, TOUCUYHBIM HMCTOYHUK CBETA,
Jy4, TOHKas JUH34, IIJIaHETapHasi MOJENb aTOMa, HYKJIOHHAs: MOJENb aTOMHOTO
ANpa;

XapaKTepu30BaTh MPUHILMUIIBI JEUCTBHUS M3YyUYECHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C OMOPOM HA HMX OMUCAaHUS (B TOM YHCIE: COUIAOMETD, HATUYUKHU
NOJIOKEHHUS, PACCTOSHHMS M YCKOPEHMS, PaKeTa, 3XOJIOT, OYKH, I[EPUCKOIL,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIEKTPOCKOIN, IO3UMETp, Kamepa
Buiibcona), wucmonb3ys 3HAHHS O CBOMCTBAxX (U3UYECKUX SBJICHUUA U
HeoOXoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEINbHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB IPHU
peueHnd y4eOHO--MTPAaKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbI ISl TOCTPOCHHUS
M300paKEHUN B ITIOCKOM 3€pKajie U cOOMparolei JIHH3E;

MPUBOJIUTH TPUMEPHI (HaXOAUTh WH(MOPMAIUIO O MPHUMEpPAx) MPAKTUUECKOTO
MCITIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HU JIJIsT 00CCTICUCHHUS
0e30macHOCTH TIPH OOpaIlleHnH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPONUCTBAMH,
COXpaHEHUS 370POBbS U COOIOJCHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEaE;

OCYIIECTBIISITHh MOUCK HHpOpManuu (U3NIECKOro coaepkanusi B MHTepHeTe,
CaMOCTOATENLHO  (OPMYNHpPYST  TOWCKOBBIM  3alpoc, HAXOAWTh  IIYTH
OMpeNieNIeHUs]  JJOCTOBEPHOCTH  MOJYyYEHHOW MWH(GOpMalUM HAa  OCHOBE
VMMEIOIINXCS 3HAHUU U JOTIOJIHUTEIbHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MpPH BBINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4HO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOIO COJIEpPKaHUs, CIPABOYHBIE MaTEPHAIIbI, PECYPCHI
cetu  MHTepHer, BinageTe  npuéMaMu  KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHGOPMALUU U3 OAHONU 3HAKOBOI CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOILEHHUS Ha OCHOBE
uHOpMaIMM U3 HECKOJbKUX HMCTOYHUKOB (PU3MUECKOrO0  COJEp KaHMS,
nyOJUYHO MPEACTABIATH PEe3yJbTaThl MPOEKTHOW WM MCCIEN0BATEbCKON
NESTEIIbHOCTH, IIPHU 3TOM I'PAMOTHO MCIOJIb30BAaTh U3YYEHHBIN MIOHATUNHBIN
anmapar u3y4aemMoro pasjena (QU3MKM M CONPOBOXKAATbh BBICTYIICHUE
npe3eHTaluel ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabuble IIpakTHyeckue
n/n NPorpamMmbl Bceero 5 p o0pa3oBaTejibHbIE
padoThI padoTsl pecype
Paznen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAIOLIEro MUpa
bubmmorexa [IOK
- 2
L1 PusHKa - HayKa 0 MPHPOZe 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 0 0
12 PUIMHECKUE BETMIMHEI https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTecTBEHHOHAYYHBINA METO/ TO3HAHMS 2 0 1 hitps://m.edsoo. /76416194
Hroro mo pasueny 6
Pa3nen 2. [lepBonayaibHble CBeeHHs 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 Crpoenue semectsa ! 0 ! https://m.eds00.ru/7f416194
29 JBrykeHre u B3aMOACHCTBUE YaCTHII 2 0 1 bubmuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 Arperarable COCTOSHUS BELIECTBA 2 1 1 hitps://m.edsoo.rw/7£416194
Utoro no pazueny 5
Paznen 3. /IBu:keHHe U B3auMo/IeiicTBHeE TeJl
bu6mmoreka [JOK
3.1 MexaHiriecKoe ABIKeHNE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 MHepuus, Macca, MIOTHOCTD 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bu6mmoreka [JOK




https://m.edsoo.ru/7f416194

Hroro mo pasuaeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPAbIMU 3 1 bubnuorexa [JOK
) TEJIaMH, )KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmmorexa [IOK
4.2 JlaBnerme KHKOCTH > 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1
4.3 ATMOC(epHOe AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U ra3a Ha Orpy:KEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasueny 21
Pa3znesn S. PaGora u MOIIHOCTH. DHEeprus
bu6mmoreka [JOK
>.1 Pabota n momHoCTE 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 HpocThie mexanmsmbl > ! https://m.edsoo.ru/7£416194
bu6mmoreka [JOK
>3 Mexanuueckas sueprus 4 0 https://m.edsoo.ru/7€416194
Hroro 1o pasueny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB IIO ITPOT'PAMME 68 15




8 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM (undposbie)
Ne i/ ——— Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsI padoThbI pecypel
Pasnen 1. TensioBble iBJIeHUS
. bubmmorexa [IOK
11 Crpoenue 1 CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
21 1
1.2 Tennospie mpouecch! > https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Pa3nen 2. DjekTpuyecKkue 1 MAarHUTHbIE SIBJIEHUSI
DIIEKTPUYECKHE 3apsAibl. 3apsKEHHbBIC TEa U bubnuorexa [JOK
2.1 . 7 0 1
HUX B3aMMOJIEVICTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 ITOCTOSIHHBIH >JIEKTPUUECKUI TOK 20 1 7 hitps-//m.cdsoo.ra/Tf4 18 1ce
bu6mmoreka [JOK
2.3 MarnuTHEIC ABACHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 INEKTPOMArHHTHAs HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm ——— Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTbI padoThbI pecypel
Pa3znen 1. Mexanuyeckue siBJIeHUSA
11 MexaHudeckoe IBHKEHUE U CTIOCOOBI €T0 10 0 1 bubnuorexa [JOK
) ONHKCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 BsanmoneicTene Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
10 0 3
1.3 3aKomHEI coXpaneHuA https://m.edsoo.ru/7f41a4a6
Hroro 1o paszueny 40
Paznen 2. Mexannueckue KoJ1e0aHUSA M BOJHBI
bu6mmoreka [JOK
7 0 3
2.1 Mexamrseckue Konebanms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexanwaeckue BOHEL 3Byk 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DiieKTpOMarHuTHoE MoJI€e U JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 0 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBble sIBJIEHHUS
bu6mmoreka [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41 ada6
bu6mmoreka [JOK
4.2 JIaH3EL 1 ONTHYECKHE MPHOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.3 Paznoxenne 6e10ro cBETa B CIIEKTP 3 2 hitps://m.cdsoo.ra/7f41ada6
HWroro mo pasueny 15
Pasjnen S. KBaHToBbI€ siBIeHUS
bubmmoreka [IOK
4
5.1 Hcnyckanne v mOTJIONIEHHUE CBETAa aTOMOM 1 https=//m.edsoo.ru/7i4 1ada6
bubmmoreka [IOK
32 Crpoenue atomnoro sapa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nen 6. IloBTopuTe1bHO-000011a10 1M MOTYJIB
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 ) bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6,
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




YUYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJISA YYEHUKA
» dusuka, 7 kinacc/ [epoimkua A.B., O611eCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «3aaTenbCcTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO C OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «J[PODA»; AkiinonepHoe ob1miecTBo «M3aaTenbcTBO
«IIpocBenieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., OGmiectBo ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAy; AKImoHEpHOE OOIIIECTBO

«HS,II&TGJILCTBO «HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJIA
7 KIIACC
1.PaGouas nporpamma.

2. IIporpammbl ocHOBHOTO 0011eTr0 oOpa3oBanus. dusnka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YICOHUKOM:

4. Tlepeimkun A.B. ®@usuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.W. COopHUK BOIPOCOB U 3a1a4 1o ¢pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c.

8 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9kiaccel: yueOHO-METOIUYECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. IIporpammbl 0CHOBHOTO 00111er0 00pa3oBanus. duzuka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITepeimikun, H.B. ®unonosuu, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 xiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUY C BHIOPAaHHBIM yUCOHUKOM:

4. Tepoimkun A.B. ®usuka. 7 kiacc. YueOHUK 115 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.. COopHUK BOIIPOCOB U 3ajaa4 1o ¢pusuke. 7-9 ki — M.:
ITpocenienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIEC U
KOHTPOJIBHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTpOIbHBIC
3apanus. —Caparos:JIuneit, 2014.

8. «KonTpompHO-U3MepuTenbubie MmaTepuainsl. Pusnka. 7 xkiaacc/Coct. H.I.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapoun A.E. ®usuka. 7 kiacc: yuedbHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: [lpoda, 2011.- 123c.:

10.A.B. I[leprimkun @usuka-8kii 2017 M. Ipoda

11.H.B. ®unonosua Meroauueckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTelIbHbIE U KOHTPOJIbHbIE PA0OTHI-8
kiace 2017 M. [Ipoda

13.B.B. lllaxmatora ,O.P. llledep Junarnoctuueckue padbotsl -8 kinacc 2016
M. dpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bornpocos u 3agau

2015 M. HOpoda

9 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9xaacchl: yueOHO-METOUIECKOTO
nocobust /coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢pusuke. 7 kmace/ Cocrt. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHUH C BEIOPAHHBIM YUYEOHUKOM:

4. Tleperimkun A.B. @usnka. 7 xknacc. Y4ueOHuK 17151 0011e00pa3oBaTeIbHBIX

yupexaenuit . M.:lpoda. 2011



5. Jlykamuk B.1. COopHUK BOIIPOCOB U 3aaa4 1o ¢puszuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. JJabopatopHbie pabotbl. KoHTposibHBIE
3aganus. —Caparos:J/Iuueit, 2014.

8. «KoHTposnbHO-U3MeputenbHbie Matepualbl. dusnka. 7 kinacce/Coct. H.A.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHOo-MeToandeckoe nocoodue/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTponbHBIE 1 caMOCTOSITENbHBIE pabOTHI 110 Gu3uKe. 9 Kitacc: K y9eOHHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usuka 9 kinace» / O.U. I'pomuesa. — M.:
H3narenpcTBO «OK3ameny, 2014.

Tectol o pusuke. 9 knacc: k yueonuky A.B. Ileppimkuna, E.M. I'yTHuk
«Dusnka

9 knace» / O.M. T'pomueBa. — M.: M3narenbcTBO «IOK3aMen», 2010.

®dusuka. 9 knacc. TemaTnueckre TeCTOBBIE 3aaHus i moaArotoBku k ['NA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — AApocnasias: OO0

«Akanemus pazButus», 2014.



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnumotexa — Bc€ no npeamety «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru

3. Eaunas xonnexuust 1M poBbIX 00pa3oBaTesbHbIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. IaTepecHble MaTepuaibl K ypokam (U3UKH IO TEMaM; TECTHI [0 TEMaM;
HaIJSITHBIE TOCOOUs K ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTenbHbie pecypchl. — Pesxxum noctyna:
http://www.openclass.ru

6. DneKTpoHHBIC yUeOHUKY 110 ¢u3uke. — Pexxum qoctyma:
http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ mo npeamery «DPusukay. — Pexum nocryma:

http://www.proshkolu.ru

2. BugeoonbIThl Ha ypokax. — Pexum goctyna: http://fizika-class.narod.ru

3. Enunas xosuiekuus nu@poBbiX 00pa3oBaTEIbHBIX PECYpCcoB. — Pexxum



noctymna: http://school- collection.edu.ru

4. VluTepecHble MaTepuaibl K ypokaM (PU3UKHU 110 TEMaM; TECTHI [0 TEMaM;

HarJIgIHble TocoOus K ypokaM. — Pexxum fgocryna: http://class-fizika.narod.ru

5. Hudposbie oOpazoBaTenbHbie pecypchl. — Pesxxum noctyma:

http://www.openclass.ru

6. DneKTpoHHbIE Y4eOHUKHU 10 Pu3uke. — Pexxum noctyna:

http://www.fizika.ru

9 KIIACC

1. BungeoonsIThl Ha ypokax. — Pexum goctyna: http://fizika-class.narod.ru

2. Enunas xomekmus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexxum

noctyna: http://school- collection.edu.ru



3. NuTepecHble MaTepuaibl K ypokaM (DU3UKHU 110 TEMaM; TECTHI [0 TEMaM;

HarJIIHble TocoOus K ypokaM. — Pexxum fgocryna: http://class-fizika.narod.ru

4. Iludpossie oOpa3zoBaTenbHble pecypchl. — Pesxxum noctymna:

http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHUKHU 10 Pu3uke. — Pexxum noctyna:

http://www.fizika.ru

6./luctanmonnas mkoia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kacc.

CeteBoe o06pa3zoBaTenbHOE coob61ecTBo. http://www.openclass.ru/node/109715

7. EnuHas xosutekius mudpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IEHTP UH(POPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UuTepnet ypoxk. http://interneturok.ru/ru/school/physics/



10. I'azera «1 ceHTsI0psi» MaTepuansl IO (PU3UKE.

http://archive.1september.ru/fiz

11. Auumanuu pusnyeckux 00beKToB. http://physics.nad.ru/

12. XXuBas puzuka: oOyyaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.ru/
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