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MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usrke Ha ypoBHE OCHOBHOTO 00IETro 00pa3oBaHMs COCTaBlIEHa HA OCHOBE MOJIOKEHUH U
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHON 00pa30BaTelNbHOW INPOrPaMMEL,
npencraBieHHbix B ®I'OC 00O, a Ttakke ¢ yué€roMm denepanbHOW padodel MporpaMMbl BOCTIMTAHUS WU
Konuenmuu npenogasanus yuednoro npeamera «Duznkay.

CopeprkaHre MporpaMMbI 10 (PU3NKE HAPABICHO Ha (POPMHUPOBAHHE €CTECTBEHHOHAYYHON I'PAaMOTHOCTH
00yYaromMXcsl U OPraHu3alyi0 M3y4YeHUs (HU3MKH Ha JIeSTeIbHOCTHOW OCHOBe. B mporpamme mo ¢usmke
YUYUTBHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanm3auuu tpedoBanuii ®I'OC OOO k miaHupyeMbiM
JUYHOCTHBIM WM METAlpeIMETHBIM pe3ylibTaTaM OOY4YeHHs, a TaKkkKe MEXKIPEeIMETHBIE CBSI3U €CTECTBEHHO-
HayYHBIX YI€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs.

[MporpaMma 1o ¢u3KKe ycTaHaBIMBAET paclpeieiieHne Yy4eOHOro Marepuana 1o rogaM oOydeHus (1o
KJlaccam), MpeuiaraeT NpUMEpPHYIO IMOCIe0BATENbHOCT U3YyYeHUs T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COJIEPYKAHMS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromIMXCsl.

[Iporpamma no ¢usmke pa3paboTaHa C IENBI0 OKa3aHUS METOAMYECKON TOMOIIN YYUTENO B CO3MaHUH
paboueii mporpaMMsbl O y4eOHOMY TPEAMETY.

OusnKa SBISIETCS CUCTEMOOOPA3yIOMUM Ui €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEAMETOB, MOCKOJIBKY
(hm3udecKue 3aKOHBI JISKAT B OCHOBE MPOIICCCOB U SIBJICHUH, U3YIaeMBIX XUMUEH, ONOJIOTHEH, aCTpOHOMHUEH U
¢usndeckoil reorpadueld, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTHHY MHUpa, NpeAocTaBisieT Haubolee
SICHBIE 00Pa3Lbl MPUMEHEHHS HAYYHOTO METO/Ia MMO3HAHUS, TO €CTh CI0co0a MONy4YeHHs JOCTOBEPHBIX 3HAHUH O
MUpe.

OnHa W3 TIaBHBIX 3a1a4 (U3UUECKOro oOpa3oBaHHs B CTPYKType oOmiero oOpa3oBaHHsS COCTOUT B
(hopMHPOBaHNH €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe Y 00yJaIOInXCA.

Nzydenne ¢u3uku Ha 0a30BOM ypOBHE NpEIOiaraeT OBJIAJCHHE CICAYIONIMMH KOMIETEHTHOCTSIMH,
XapaKTepPU3yIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSICHSIThH SBJICHHS,
OLIEHMBAThH ¥ MIOHUMATh OCOOCHHOCTH HayYHOT'O MCCIICIOBAHHS;
MHTEPIIPETUPOBAThH JAHHBIE U MCIIOIH30BATh HAYYHBIE IOKA3aTEIbCTBA IS TIOTYYCHHUS BHIBOJIOB.

enn wm3ydeHns (GU3NKKM Ha YPOBHE OCHOBHOTO o0O0Iero oOpa3oBaHus ompeneiacHs! B KoHmemmmm
npenojaBanusl ydeOHoro mnpeamera «Pusuka» B oOpazoBaTenbHBIX opranm3auusx Poccuiickoit denepauny,
peanu3ylomnux OCHOBHBIE 00meo0pa3oBaTesibHbIE TPOrpaMMBl, YTBEp)KACHHOW pemieHueM Komnerun
MununctepcTBa npocsemnieHus Poccuiickoit @eneparun (mpotokon ot 3 aexadps 2019 r. Ne [IK4BH).

Heau uzyuyenus pu3uku:

npuoOpeTeHne HHTepeca U CTPEMIICHUST 00yJaroIuXcsl K HAy9HOMY H3YUEHHUIO IPUPOIBI, Pa3BUTHE UX
WHTEIJIEKTYaIbHBIX U TBOPUECKUX CITOCOOHOCTEHH;

pa3sBUTHE TMPEJCTABICHUI O HAay4YHOM METOJE TMO3HaHUS W (POPMHUPOBAHUE HCCIEOBATEIHLCKOTO
OTHOUICHUS K OKPYKAIOIIUM SIBIICHHUSM;

(hopMupoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yiabTaTa HM3y4YeHHs OCHOB CTPOCHHUS MaTepuu W
(hyHIaMEHTaTBHBIX 3aKOHOB (DU3UKH;

(dhopMHpOBaHHE MPENCTABICHUN O POJU (QU3UKHU IJIsl Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTH;

pa3BUTHE TPEACTABICHUM O BO3MOXHBIX cdepax Oyaymed mpodecCHOHAIBHONH OesITeIIBHOCTH,
CBSI3aHHOW ¢ (PM3UKOH, MOATOTOBKA K MadbHEHIIeMy OOYICHHIO B 9TOM HAIIPABJICHHH.

Hoctmwxkenne 3TuxX ueneil mporpaMMbel Mo (U3MKE Ha YPOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
o0ecrieunBaeTcs PelIeHUEM CICAYIOIUX 3aaY.

MpHOOpeTeHNe 3HAaHWM O [UCKPETHOM CTPOCHHHM BEIIECTBAa, O MEXAaHWYECKHX, TEIJIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX W KBAHTOBBIX SBIICHUSX;

npuoOpeTeHne yMEHUH OMUCHIBATh U OOBSICHATH PU3HUYECKHE SBICHUS C UCIOIb30BAaHUEM TOTYUYEHHBIX
3HAHUH;

OCBOCHHE METOJIOB PEIICHHsI MPOCTEHIINX pacu€THBIX 3ajay C MCIIOIb30BaHUEM (PH3HUYECKUX MOJIEIICH,
TBOPYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BuTHE yMEHUWI HAONIONATh MPUPOIHBIE SBJICHUS W BBINOJHATH OIBITHI, TaOOpaTOpHBIE PabOTHl U
9KCTIEPUMEHTAIBHBIE UCCIICIOBAHNUS C UCTIONB30BAaHHEM H3MEPHUTEIBHBIX TPUOOPOB;

OocBocHUE MPUEMOB paboThl ¢ HHpOpMaLMed (UINUECKOr0 COAEpXKaHWs, BKIOYas HHPOPMALHUIO O
COBpPEMEHHBIX JTOCTHIKCHUSAX (PH3NKH, aHATH3 U KPUTHUECKOE OI[eHNBaHNE MHPOPMAIIHH;

3HAKOMCTBO cO cdepaMu TpodeCcCHOHAIBHONH  JESITENTLHOCTH, CBSI3aHHBIMH ¢ (u3ukol, w
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha TOCTH)KEHHUSX (PU3HUYECKON HAYKH.



Ha m3yuenmne ¢pusnku (0a30BBIH yPOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus oTBogUTCs 202
yaca: B 7 kiacce — 68 gacoB (2 yaca B HefIeli0), B 8 kiracce — 68 "acos (2 yaca B HefIel0), B 9 kiacce — 68 vaca
(2 gaca B HemEIIO).

[Ipennaraemslii B mporpaMme No (uU3MKe nepeveHb J1adopaTOPHBIX padoT U OMBITOB HOCUT PEKOMEHIATEIbHBIIHI
XapakTep, yUuTeNb JeNaeT BbIOOp MpoBeAEHHS J1a0OpaTOPHBIX pabOT M OMBITOB € Y4ETOM HMHAMBHIYaJBHBIX
0COOCHHOCTEH OOYy4arOMIMXCs, CIUCKA SKCIIEPUMEHTAJIBHBIX 3aJaHHi, Mpe/ularaéMbIX B paMKax OCHOBHOTO
rOCyIapCTBEHHOTO 3K3aMeHa 1o (PH3HKe.

COAEPKAHUE OBYYEHUS

7 KJIACC

Pa3nen 1. ®u3uka u eé posib B MO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupojge. SBneHus npuponsl. Ousznueckue SBIECHUA: MEXAHUYECKHUE, TEIIOBBIE,
3JIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIE, 3BYKOBHIE.

®dusnueckre BeNWYHHBL V3Mepenue Qusnueckux BenuuuH., Pusnueckue npuOopbl. [lorpenrHocTsh
u3MepeHnil. MexayHapoaHasi CUCTeMa €IUHULL.

Kak ¢usnka u gpyrue ecTecTBEeHHbIE HAyKH M3y4aroT NpUpoay. EcTecCTBEeHHOHAYYHBIN METO]| TO3HAHWS:
HAOJII0JICHHE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHHUE THUIOTE3, IKCIEPHUMEHT IO MPOBEPKE THMIIOTE3,
o0bsicHeHHe HabmogaeMoro siBjeHus. Onucanne GU3NIECKUX SBICHUH ¢ TOMOLIBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHnueckue, TEIUIOBbIE, SIEKTPHYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHS.
2. Owuzmdeckue MpUOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUH aHATIOTOBBIM U II(PPOBBIM TPUOOPOM.
Jabopamopnuie padbomot u onvimol.
Omnpenenenue LeHBI IeJIEHHUS MIKallbl HK3MEPUTENBHOTO MpUOopa.
Uzmepenne paccTosHUN.
M3mepenne 00bEMa KUIKOCTH B TBEPIOTO TEA.
Onpenenenne pa3MepoB MaJIbIX TEL.
W3mepenne TemnepaTypsl IPU MTOMOIIHX )KHJIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATyPHI.
[IpoBenennie wccnenoBaHWs II0 TMPOBEPKE THIOTE3BI: MAIBHOCTH TMONETA IIApHUKA, MTYIEHHOTO
TOPU30HTAIBHO, TEM OOJbIIE, YeM OO0JIbIIIE BHICOTA ITYCKa.
Pa3nen 2. llepBoHayanbHble CBeIeHUs 0 CTPOEHUM BelllecTBa.
CrtpoeHue BemecTBa: aTOMBI U MOJIEKYIIBI, X pa3Mepbl. OMBITH, TOKA3bIBAOIINE TUCKPETHOE CTPOSHHE
BEIIEeCTBA.
JBmwxkenue wacTtuil BemiecTBa. CBs3b CKOPOCTH [BIDKCHHS YAaCTHIl C TeMIiiepaTypoil. bpoyHoBckoe
nerkenue, nuddysus. BzaumonelicTBie YacTUIl BEIIECTBA: IPUTSKCHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHHSA BEIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH W TBEPABIX (KPHUCTAIIMYECKHX) Tell.
B3anmocBs3p MEXAy CBOWCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX W MX aTOMHOMOJEKYJISPHBIM
crpoeHreM. OcoOOEHHOCTHU arperaTHbIX COCTOSIHUM BOJIBL.
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Hemoncmpauuu.
1. HaGnroneHue OpOYHOBCKOTO JABHIKCHUSI.
2. Hao0moaenue quddysuu.
3. HaOmonenue siBiieHuA, O0BSICHSIOIIUXCS MPUTHKEHUEM UM OTTAJIKMBAHUEM YaCTHII BEIECTBA.
Jlabopamopnuie pabomol u onvinol.
1. Omenka muameTpa aToMa METOJIOM PSAAOB (C UCTONIb30BaHueM (oTorpaduii).
2.  OnbITHI 10 HAOJIIOICHUIO TEIIJIOBOTO PACIIUPECHHUS Ia30B.
3. OnbITHI 10 OOHAPYKCHUIO JICHCTBUS CUJI MOJICKYJIIPHOTO TIPUTSIKCHHMS.
Pazgen 3. /IBu:keHue u B3auMojieiicTBue TeJl.
Mexanndeckoe IBIKeHHe. PaBHOMepHOe n HepaBHOMepHOe ABIkeHue. CkopocTs. CpemHsisi CKOPOCTh
[IPY HEPABHOMEPHOM JIBUKCHHUU. PacuéT myTu v BpeMEHU JBHKCHUSL.



SIBnenue nHepuuy. 3aKOH MHepLUK. B3auMoneiicTBue Ten Kak IpUYnHa U3MEHEHHS CKOPOCTH IBUKEHUS
Ten. Macca kak Mepa uHepTHocTH Tena. IlnoTHoCTh BemecTBa. CBSA3b IUNIOTHOCTH C KOJUYECTBOM MOJIEKYT B
eAnHHUIE 00bEMa BElIeCTRa.

Cuna Kak xapakTepHCTHKa B3anMojencTBus Ten. Cuia ympyrocTu u 3akoH ['yka. M3mepeHune cuibl c
IIOMOLIBIO JTUHAMOMCETpPA. SIBneHue TATOTeHUS U cuja TshKkecTH. Crila TSHKECTH Ha APYTHUX IJIaHETaX. Bec Tena.
HesecomocTs. CioxeHne cui, HamnpaBIeHHBIX MO OJHOW mpsMoil. PaBHoaeiictByromast cwi. Cuna TpeHHs.
TpeHue ckonpKeHUs U TpeHHEe NMoKod. TpeHue B IpUpoJie U TEXHUKE.

Hemoncmpayuu.
Habmonenne MexaHn4uecKoro ABMKEHUS Tela.
H3mepeHre CKOPOCTH MPSMOIUHEHHOTO JIBUKCHHSIL.
Habntonenue saBneHus: HHEPLUH.
Hab6mronenune n3MeHeHNsT CKOPOCTH TIPH B3aUMOACHCTBUH TEIL.
CpaBHEHHE Macc 110 B3aUMOJICHCTBHIO TEJ.
CrnoxeHue Cuil, HAPaBJICHHBIX M0 OJHOM MPSIMOH.
Jlabopamopnule pabomot u onvinol.
1. Omnpenenenne CKOPOCTH PABHOMEPHOTO IBIKEHHS (IIApUKa B IKHUJKOCTH, MOJEIHU AJIEKTPUIECKOTO
aBTOMOOMJIS ¥ TaK Jajee).
Onpenenenue cpeiHel CKOPOCTH CKOJILKEHHS OpycKa WITH IapHKa MO0 HAKIIOHHOH MJIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.
4. OmusbITHl, AEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTshKeHUs (AedopMmanyn) TpyKHHBI OT TPUIOKEHHON
CHJIBI.
5. OnbITE, TEMOHCTPHUPYIONINE 3aBHCHUMOCTh CHIIBI TPEHHUS CKOJBKEHHS OT Beca Tella M XapakTepa
COTIPUKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. laBieHue TBEPABIX TeJ, JKMAKOCTEH 1 Ta30B.

Hasnenne. CriocoObl yMEHBICHNUST W yBEIMYECHUs HaBiieHHs. JlaBineHue rasza. 3aBUCHMOCTh JIABJICHUS
raza oTr oObéMma, Temmeparypel. llepegada maBneHwWs] TBEPABIMH TENaMH, JKHAKOCTSAMH M Ta3aMH. 3aKOH
[Nackans. IlHeBMaTHdeckne MaImWHBL. 3aBUCHMOCTH NABJICHHS JKHAKOCTH OT TIyOWMHBI. | 'mapocraTudeckuit
napazgokc. Coobmaromuecst cocyasl. [ uapaBImuecKie MeXaHu3MBbI.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpuuuHbl CylecTBOBaHMs BO3AYIIHON 000I0UKH 3eMITy.
Omeir Toppuuenmu. M3mepenne aTMOC(HEPHOTO AaBICHHUS. 3aBHCHMOCTh aTMOC(HEPHOTO TaBJICHUS OT BBHICOTHI
HaJl ypoBHEM Mopsi. [IpuGops! i u3mepeHus aTMoc(hepHOTO JaBIICHHS.

JleiicTBre KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITamkuBatomas (apxumenoBa) cuina. 3akoH
Apxumena. [InaBanue ten. Boznyxonnasanue.
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Hemoncmpayuu.
3aBHUCHMOCTh JAABJICHUA raza OT TEMIIEPaTypPhl.
ITepenaua naBiaeHUS )KUIKOCTHIO U TA30M.
Coobmaromnyecs: COCyIbl.
TI'mapaBnuyeckuii mpecc.
IIposiBieHune nercTBHs aTMOCHEPHOTO TaBIICHUS.
3aBUCHMOCTH BBHITAIKABAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U TUNIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIICH CUITBI BECY BHITECHEHHOM MKUAKOCTH.
VYcnoBue muaBaHus TeJl: IUIABAHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIECHUS IIJIOTHOCTEMN
TeJa 1 KUIKOCTH.
Jlabopamopnuie pabomot u onvinol.
HccenenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00BhEMa MOTPYKEHHON B JKUIKOCTh YaCTH TEJa.
Ompenenenre BEITATKUBAIONICH CHIIBI, TEHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B JKHUIKOCTD.
IIpoBepka HE3aBUCUMOCTHU BBITAIIKUBAIOLLEH CUIIbI, IEUCTBYIOLIEH Ha TENIO B )KUIKOCTH, OT MacChl TeJa.
OMNBITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbL, ACHUCTBYIOIIEH HA TENO B KUIKOCTH,
0T 00bEMa MOTPYKEHHOH B JKUKOCTh YaCTH TEJa M OT IUIOTHOCTH JKUIAKOCTH.
KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKHU U OMpeeNieHue e€ rpy30MoabEMHOCTH.
Pa311eﬂ 5. Pabora 1 MOITHOCTh. JHEPIHs.
Mexanundeckast padboTa. MOIIHOCTS.
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[IpocTrie MexaHU3MBI: pBIYar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmio paBHOBecus perdara. [Ipumenenue
MpaBUiIa paBHOBECHs pblyara K 0J0Ky. «3onoTtoe npasuio» mMexaHuku. KI1J[ mpocteix MexanusmoB. [IpocTeie
MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanndeckast sHeprus. Kunerndeckas u moTeHnuanbHas dHeprus. [IpeBparienne ogHOTO BHIA
MEXaHWYECKOW YHEPTHH B APYroi. 3aKOH COXpaHEHHS SHEPTUN B MEXaHHKE.

Hemoncmpayuu.
1. Ilpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomout u onvinol.
1. Omnpenenenne paOOTHI CHJIBI TPEHUS TIPH PABHOMEPHOM [IBIKEHHH Tela MO0 TOPH30HTAIBHON
MTOBEPXHOCTH.
2. HccrnenoBanue ycinoBui paBHOBECHS phlyara.
3. Wsmepenne KII/l HaKIOHHOH TIOCKOCTH.
4. U3ydeHne 3aK0HA COXPAaHECHUS MEXaHUICCKOW YHEPTHH.
8 KUIACC

Pa3nen 6. TenjioBble siBJIEHUS.

OCHOBHBIE TOJIOXKEHUSI MOJEKYISIPHO-KMHETUYECKOM Teopuu CTpOoeHus BemiecTBa. Macca U pa3Mepsl
aTOMOB U MOJEKYJ. ONBIThI, MOATBEPKIAIOLIUE OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHOKUHETUUECKON TEOPHH.

Mogenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUMA BemiecTBa. Kpucrammdeckue u aMopQHbIe
Tena. OOBSICHEHHE CBOMCTB Ta30B, >KUIKOCTEH W TBEPIABIX TEN HAa OCHOBE MOJOKEHUN MOJIEKYISIPHO--
KUHEeTHYeCcKoU Teopur. CMaunMBaHUE U KaMWULIPHbIE sIBJICHUS. TemnoBoe pacIIMpEeHUE U CKaTHE.

Temneparypa. CBsi3b TeMIOEPATyphl CO CKOPOCTHIO TEILIOBOIO JBMXKEHMS YACTUL. BHYTpEHHSAS SHEPTHUs.
Crioco0bl M3MEHEHHUsSI BHYTPEHHEH 3HEpruu: TeIulonepenada U COBEpIICHHE pabdoThl. Buisl Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonmdecTBo TemmoTel. YAenbHas TEINIOEMKOCTh BeIeCTBA. TeIIOOOMEH W TEIUIOBOE PAaBHOBECHE.
YpaBHeHue TermoBoro Oanmanca. [lnaBieHne M OTBEpIeBaHUE KPUCTAUIMYECKUX BEIIECTB. Y IETbHAS TEIIOTa
wiaBienus. [lapooOpasoBanue u kouzaeHcanus. Mcnapenue. Kunenne. YaenpHas Temiora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUIICHUS OT aTMOC(HEPHOTO JIaBICHMUSL.

BrnaxunocTs Bo3myxa.

DHeprus TOIMBA. Y AeTbHas TEIUIOTa CTOPAHHSI.

[Mpunanumer padotel TernoBsix neurareneit KI1/] rermoBoro neurarens. TemnoBele MBUTATENH U 3allUTa
OKpYXKalollen Cpeibl.

3aK0H COXPaHECHUS U MIPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIIECCax.

Hemoncmpayuu.
Habmonenre 6poyHOBCKOTO TBUKEHHUS.
Ha6monenue muddy3uu.
HaGmoieHue sBiieHU CMaunBaHUS U KaWUISIPHBIX SIBICHUH.
HaOimoieHue TerioBoro pacinpenus Tell.
W3meHenune naBneHns ra3a npu H3MEHEHNH 00bEMa U HarpEeBaHWH ITH OXJIAXKICHUH.
[IpaBuna u3MepeHus TeMIeparyphbl.
Bune! Terionepenaun.
OxJtaKaeHue TP COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHH# pabOTH BHEITHUMHE CHITAMH.
10 CpaBHEHHE TEIUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
11. HaOmroneHne KUIIEHMUS.
12. HaO:rofeHre IOCTOSIHCTBA TEMIIEPATyPhl IIPH IJIABJICHUY.
13. Mopenu TeIUIoBBIX ABUTATEIIEH.
Jlabopamopnuie pabomul u onvinol.
OnBITHI 110 OOHAPYKCHUIO JICHCTBUS CHJI MOJICKYJISPHOTO TIPUTSIKCHHMS.
OnBITH [0 BBIPALIMBAHUIO KPHUCTAJIJIOB ITOBApEHHOMN COJIM UJIHM caxapa.
OnBITH 110 HAOTIOIEHUTO TETIOBOTO PACIIMPEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TEI.
Ompenenenne AaBJICHUS BO3ayXa B OayUIOHE MIMPHUIIA.

©CoNIO~wWNE

el NS =



5. OmneITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb [JaBJIEHHS BO34yXa OT €ro o0béMa M HarpeBaHHUsA WU
OXJTAKACHHUS.
6. IIpoBepka rumnoresbl JMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIONKA )KUAKOCTH B TEPMOMETPHUECKON TPYOKe
OT TEMIEepPaTypHl.
7. Habmonenne n3MeHeHNs BHYTPEHHEH SHEPTHH Tella B pe3ysibTaTe TeIuionepeaady u paboThl BHEITHUX
CHIL
HccnenoBanue siBieHuUs TeMI000MeHa IPU CMEIIMBAHUN XOJIOTHON U TOpsSYeH BOIBI.
9. OmpeneneHre KOJMYECTBA TEIUIOTHL, TMOJYYEHHOTO BOJOH TP TEIUIOOOMEHE C HAarpeThIM
METAUTMYECKUM [UITUHIPOM.
10. Onpenenenre yaeabHOU TEIIIOEMKOCTH BELIECTBA.
11. HccnenoBanue npoiecca UCTIapeHusl.
12. Onpenenenre OTHOCUTENFHON BIaKHOCTH BO3IyXa.
13. Omnpenenenue yaeabHOHN TEMIOTHI IUIABICHUS JIbA.

Pa3nen 7. dnekTpruyecKue H MATHAUTHBIE SIBJICHUSI.

Onextpusanusi Ten. [IBa poma 3IeKTPUUECKUX 3apsiioB. BzaumopelcTBHE 3apsKEHHBIX Teld. 3aKOH
Kynona (3aBUCHMOCTH CHIIBI B3aMMOJACHCTBHS 3apsDKEHHBIX TEJ OT BETUYMHBI 3apsiIOB M PACCTOSIHUS MEXIY
TEJIaMH ).

Onekxrpuyeckoe noje. HanpsxEHHOCTH anekTprdeckoro mods. [IprHIuI cynepno3uuy AeKTPHIECKUX
TIoJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn osnekTpuueckux 3apsAfoB. OJEMEHTapHBbIM ayekTpuueckud 3apsn. CTpoeHue artoma.
[IpoBOOHMKM U TUBNEKTPUKH. 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsa.

ONeKTpUYecKUil TOK. YCIIOBUS CYIIECTBOBAHHS 3IEKTPHUYECKOTO TOKA. MICTOUHMKM MOCTOSHHOTO TOKA.
JleficTBUS 3MEKTPUYECKOT0 TOKa (TEMIOBOE, XMMHUECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B JKUAKOCTAX U
rasax.

Onextpuueckass nenb. Cuna Toka. OyekTpudeckoe HampspkeHue. CONpOTHBIIEHHE IPOBOIHHKA.
VYaenpHOE CONpPOTUBIEHHE BemiecTBa. 3akoH Oma ans ydacTka uenu. IlocienoBarenbHoe W MapajiesbHOE
COEMHEHNE IPOBOTHUKOB.

Pabora 1 MomHOCTH AneKkTpudeckoro Toka. 3akoH Jxoyns—JIeHna. DnekTpudeckne enu U NoTpeOnuTen
JJIIEKTPUUCCKON dHEPTruH B OBITY. KOpoTKOe 3aMBbIKaHUE.

IlocrostHHbIE MarHUTHL. B3anMopelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mojie. MarHuTHoe mosje
3eMiId U €ro 3HaueHue Ans Ku3HUM Ha 3emie. OmbIT Opcrena. MarHUTHOE MOJE 3IEKTPUUYECKOro TOKa.
[IpumeHeHue »SIEKTPOMAarHUTOB B TEXHHUKE. JleficTBUE MAarHUTHOrO MOJII HA IPOBOJHUK C TOKOM.
OneKTpoABHUraTeNlb MOCTOSHHOTO TOKa. Vcronp30BaHne 31eKTPOABATATENEH B TEXHUYECKUX YCTPONHCTBAX M Ha
TPaHCIOPTE.

Oneitel Dapanes. fIBnenHue snekTpoMarHUTHOW HHAYKIMH. [IpaBmwiio JleHnma. OnekTtporeHepaTop.
Croco6bI TOTydeHUS AIEKTPUUSCKON YHEPTUHU. DJICKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
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Hemoncmpayuu.
DJIeKTpu3aius TeJ.
JIBa posa ayIeKTpUUECKUX 3apA0B U B3aUMOJICHCTBHE 3apsKEHHBIX Tell.
YCTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
OJEeKTPOCTaTUUECKAs] HHAYKLIHSL.
3aKOH COXpaHEHHMS HJICKTPUUECKUX 3apsIOB.
[IpoBOAHMKM U AMIIEKTPUKH.
MonenupoBaHHe CHIIOBBIX JIMHUH 3JEKTPUYECKOTO TOJIS.
VlcTOuHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUUECKOIO TOKA.
0. DneKTpUYECKUI TOK B )KUIKOCTH.
1. T'a30BbI# pa3psi.
12. V3MepeHue cUIIbl TOKa aMIIEPMETPOM.
13. M3Mepenue 3MeKTPUIECKOTO HAIPSKEHHUS BOJIBTMETPOM.
14. PeocrtaT 1 Mara3uH CONPOTUBICHUH.
15. B3zanmMopaeicTBrE HOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTH pa3zelieHHUs TOJII0COB MarHUTA.
17. MonenupoBaHre MarHUTHBIX HOJIEH OCTOSIHHBIX MarHUTOB.
18. OmmiT Opcrena.
19. MarnuTHoOe 1oJjie ToKa. DJIEeKTPOMArHHUT.
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20. JleiicTBHE MarHUTHOIO TIOJIS HA IPOBOJHUK C TOKOM.
21. DnexTpoABUTATENb TTOCTOSHHOTO TOKA.
22. VlccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW MHIYKLIWH.
23. OnbiTel Papajest.
24. 3aBUCHMOCTh HAIIPABIICHUS HHIYKIIHOHHOTO TOKa OT YCJIOBUI €ro BO3HUKHOBEHHUSI.
25. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomol u onvinol.
OMBITH TI0 HAOTIOCHUIO JICKTPU3AINH Tl MHAYKIHEH U PU COMPUKOCHOBEHUH.
UccnenoBanue neiicTBUS SJIEKTPHUECKOTO OIS HA IPOBOAHUKU M JIAICKTPHKH.
COopka u mpoBepka pabOTHI MEKTPUIECKON IIEMH MOCTOSHHOTO TOKA.
W3mepenre 1 peryianpoBaHHe CHITBI TOKA.
H3MepeHne U peryJIMpoBaHUE HAMIPSKEHHUS.
UccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, MIIYIIETO Y€pe3 PE3UCTOp, OT COMPOTHBICHHUS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTODE.
7. OnbITB, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JJIEKTPHYECKOTO COMPOTHUBIEHHS IPOBOJAHHWKA OT €ro
JUIMHBI, UIOIAAN NONEPEYHOTO CeUeHHUs U MaTepHrara.
8. IIpoBepka mpaBuiIa CIIOKEHUS HANIPSDKEHUN MPH MTOCIIEI0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.
9. TlpoBepka mpaBuia AJisl CUIIBI TOKA MPU TTApAJUIEIIFHOM COCHHEHUH PE3UCTOPOB.
10. Onpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Ppe3UCTop.
11. Onpenenenne MOIIHOCTH NEKTPUIECKOTO TOKA, BBIICISIEMOI Ha pe3rcTope.
12. WccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIIYIIETO Yepe3 IAMIOUYKY, OT HAIIPSDKEHHS Ha HEil.
13. Onpenenenne KI1J] HarpeBares.
14. UccnenoBanre MariuTHOIO B3aUMOIEHCTBHUS MOCTOSHHBIX MATHUTOB.
15. M3yueHre MarHUTHOTO TIOJIS TTOCTOSTHHBIX MAarHUTOB MPH UX OOBbEMHEHNUU U pa3JielICHUH.
16. HccnenoBanue NEHCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OHBITI)I, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CHIJIbI B3aI/IMOZ[CI\/'ICTBI/I$I KaTyllKu C TOKOM M MarbmuTa OT
CHUJIbI TOKAa U HAallpaBJICHUS TOKAa B KaTYIIKEC.
18. M3yuenue neiCTBHUSI MATHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHUe ¥ U3y4eHUE PaOOThI AIEKTPOIBUTATEIS.
20. Msmepenue KI1/] anekTpoaBUraTeIbHON yCTAaHOBKH.
21. OnpITBl 1O HCCIENOBAHHUIO SIBJICHUS DJIEKTPOMATHUTHOW HMHAYKIMH: HCCIEIOBaHUE W3MEHEHUI
3HAYEHUS W HAIPaBICHUS WHAYKIMOHHOTO TOKA.
9 KJIACC
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Pa3nen 8. Mexannueckue siBJICHHS.

Mexanudeckoe aBwkeHne. MaTtepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBIKEeHHA. PaBHOMepHOE MpsMOJIMHEHOe BKeHne. HepaBHOMepHOE NpsiMoiHeHoe BxkeHne. CpeaHsas u
MIHOBEHHAs1 CKOPOCTB Tella IIPU HEPAaBHOMEPHOM JBHKEHUHU.

Yckopenue. PaBHOyckopeHHOE ipsimonnHetHOe nBrkeHne. CBoboaHoe manenne. OnbiTer [ ammmes.

PaBHOMepHOE JBIKeHHME TO OKpykHOcTH. [lepmon m uacrtora oOpamieHusi. JluHeliHass u yrioBas
CKOpOCTHU. L{eHTPOCTPEMUTEIILHOE YCKOPEHHE.

ITepsoiii 3akoH HetoToHa. BTopoit 3akon HeroTona. Tpetuit 3akon Herotona. [IpunHIumn cyneprno3uiuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsA: CHiIa TPEHUsS CKOJBKEHHUS, CHJla TPEHHs MOKOs, Apyrue
BH/IbI TPEHUS.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOrO naaeHus. J[BHKEeHue IUIaHeT
Bokpyr Comnma. [lepBas kocMudeckas cKopocTb. HeBeCOMOCTh 1 ieperpysKu.

PaBHOBecue MartepuanbpHOl Touku. AOcomoTHO TBEpMOE Tenmo. PaBHOBecwe TBEpPAOro Tema ¢
3aKpEIIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Umnynsc Tenma. M3meHenme ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHHs MMIynbca. PeakTuBHOE
JBUKECHHE.

Mexanndeckass pabora U MomHOCTh. Pabora cmil TsbkecTH, ynpyroctd, TpeHus. CBsi3b 3HEPrUM H
pabotsl. IloTeHumanbHas 3HEpPrus Tena, MOTHATOrO HaJl MOBEPXHOCThIO 3eMid. [loTeHuuanbHas IHEpPrus
ckaroil mnpyxunbl. Kunernmueckas »sHeprus. Teopema O KHHETHYECKOH OJHEPrHu. 3aKOH COXPAaHEHUS
MEXaHHYECKOW YHEPTHH.

emoncmpayuu.

1. HabmiopeHue MeXxaHMUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETa.
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CpaBHeHHe ITyTeH U TPAEKTOPHUIl IBIKEHHS OHOTO M TOTO )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJN OTCUETA.
W3mepenne ckopocT U yCKOPEHHUS MPSIMOIMHENHOTO JBM)KEHUS.

HccnenoBanne npU3HAKOB PaBHOYCKOPEHHOTO IBUKEHMUSL.

HaGnronenue aBu»KeHUs Tejia O OKPYXKHOCTH.

Habmonienne MexaHWYecKUX SBJICHHWH, NPOUCXOIAMHX B cucteme otcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUH OTHOCUTENIHLHO KaOnHeTa PU3HKH.

3aBHCHMOCTh YCKOPEHMSI T€Ia OT MacChl TeNa U IEHCTBYIOLIEW HA HETO CUJIBI.

HaGnronenue paBeHCTBa CUJI IPH B3aUMOJICHCTBUY TeJl.

N3meHeHue Beca Tena npy yCKOPEHHOM JIBHKEHHH.

. [lepenaua ummnynbca Npu B3aUMOJICHCTBUY TEIT.

. [IpeoOpa3zoBaHust SHEPTUH MPH B3aUMOJICHCTBUU TeIl.

. CoxpaHeHue UMITyJIbCa PU HEYNPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHHe UMITyJibca Mpu abCOIOTHO YIPYTOM B3aUMOACHCTBHU.

. HabGnronenue peakTHBHOTO IBUIKEHUSI.

. Coxpanenne MEXaHIMYECKON YHEPTUHN TIPH CBOOOTHOM TIaICHHH.

. CoxpaHeHUe MEXaHMUYECKOM SHEPTHUH IIPH IBMKCHUU TeJla O/ ISHCTBHEM MPYKHUHBI.

Jlabopamopnule pabomot u onvinol.
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10.

11.

KoncTpyupoBanue TpakTta Jyuisi pa3roHa M JajbHEWIIEro PaBHOMEPHOrO JBIKEHUS IIapuUKa WIH
TCIICKKU.

Onpenenenue CpeaHeld CKOPOCTH CKOJNBKEHUS Opycka WM JIBIDKCHHs IIapHKa [0 HAKIOHHON
TTOCKOCTH.

OnpeneneHue YCKOPEHUs TeJla MPU PaBHOYCKOPEHHOM JIBH)KCHUH 110 HAKJIIOHHOM TJIOCKOCTH.
UccnenoBanne 3aBUCHMOCTH MYyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JBM)KEHHHM 0€3 HavaIbHOU
CKOPOCTH.

IIpoBepka THIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHXKCHUM O€3 HAYalbHOW CKOPOCTH IYTH
OTHOCSATCA KaK P HEUETHBIX YHnCeCJ, TO COOTBECTCTBYIOIHE NTPOMEIKYTKH BPEMCHU OAMHAKOBEIL.
I/ICCHCILOBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKEHUA OT CUJIBI HOPMAJIBHOT'O JaBJICHUA.
Ompenenenne kKod3hHUIMEHTA TPSHHUS CKOJTBKEHUS.

Omnpenenenue )ECTKOCTH TPYKHHBI.

Onpenenenue pabOTBl CHUJIBI TPEHHMS TpPU PAaBHOMEPHOM JIBIDKCHHHM Tella [0 TOPH3OHTAIBHOMN
ITOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIPYrOCTH NPU MOABEME TPy3a C HCIOIB30BAHUEM HEMOJBIKHOTO H
TTOABUKHOTO OJIOKOB.

WzydeHune 3akoHa COXpaHEHUS YHEPTHU.

Pa3nen 9. Mexanudyeckne KoJe0aHUs H BOJHDI.

Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTCPUCTHUKU KOJEOAHMI: TEpHOJ, YacTOTa, aMILTUTY/A.
Matematrudeckuil ¥ IpyKUHHBIA MasTHUKY. [IpeBpalienne sHeprun mpu Kosie0aTeTbHOM ABHKEHUH.

3aryxatome konebaHus. BreiHyxkneHHble KoieOaHus. Pe3zonanc. MexaHwdueckne BoiHBL CBOHCTBa
MEXaHU4eCKUX BOJIH. [IpopofibHBIE U MOTepeyHble BOJHBI. JIJIMHA BOJIHBI U CKOPOCTh €€ pacrpoCTpaHEHUSI.
MexaHu4ecKre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BhicOoTa TOHA. OTparkeHue 3ByKa. HGPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

ocouprwNE

Hab6mronenue xorebanuit T MO IEHCTBHEM CHITHI TSHKECTH W CHJIBI YIIPYTOCTH.
HaGmonenue koneOanuii rpy3a Ha HUTH M Ha TIPYKUHE.

Habnronenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAHCA.

PacmipocTpanenue mpooapHBIX U MOMIEPEYHBIX BOJTH (HA MOZEIH).
Habmoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKUH pe30HaHC.

Jlabopamopuwvie pabomsl u onvimel.
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Onpenenenue 4acTOTH U TIeproa KoJIeOaHNt MaTeMaTHIeCKOTO MasTHUKA.

Onpenenenue 4acTOTHI U TIEPUO/Ia KOJIeOaHNH PYKUHHOTO MasTHHKA.

HccnenoBanne 3aBHCHMOCTH TIepro/ia KOJIeOaHWH TIOIBEIIEHHOTO K HUTH IPy3a OT AJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH IIeprojia KoeOaHui MPY>KWHHOTO MasiTHUKA OT MacChl Tpy3a.

IIpoBepka HE3aBUCUMOCTH NepHoja KojaeOaHuil rpy3a, MOABEIIEHHOI0 K HUTH, OT Macchl Ipy3a.
OnBITE, JEMOHCTPHUPYIONINE 3aBUCUMOCTh TEpHO/Aa KoJeOaHWH NPYKWHHOTO MAasTHHKa OT MacChl
rpy3a 1 KECTKOCTH MPYKUHBL.

Wzmepenue yckopeHusi CBOOOTHOTO A CHUSI.



Pazgen 10. DinexTpoMarHuTHOE 1MoJi€ U 3JIEeKTPOMATHUTHBIE BOJIHbI.
DIEKTPOMAarHUTHOE MoJe. DJIEKTPOMAarHuTHble BOJHBL. (CBONCTBa 3JME€KTpOMArHUTHBIX BOJH. [llkana
3JIEKTPOMArHUTHBIX BOJH. VCIIONb30BaHUE 3JICKTPOMArHUTHBIX BOJH JIJISl COTOBOM CBSI3H.
DeKTpoMarHuTHas npupoza ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie padbomsl u onvimel.
1. H3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHHS.
JlyueBast Mmonens cBeta. Mcrounuku cBerta. [IpsMonuneiiHoe pacnpocTpaHeHue cBeTa. 3atMenust ConHua
u JIynsl. OtpaxkeHnue cera. Ilockoe 3epkano. 3akoH OTpakeHHs CBETa.
IIpenomnenne cBeta. 3akoH mpenomyieHuss cBeTa. [lolHOe BHyTpeHHee OTpa)KeHHE CBeTa.
Hcrnonp30oBaHme MOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydedt B mua3e. OnTryeckas cucteMma ¢oTroarmapara, MEKPOCKOIIa B Telleckomna. ['71a3 kak
onTuyeckas cucremMa. banzopykocTs 1 1anbHO30pKOCTb.
Paznoxenue Oenoro ceeta B crekTp. OnbiThl Hetorona. CrnojkeHne CEKTpalbHBIX LBETOB. Jncnepcus
CBeTa.
Hemoncmpayuu.
[IpsimonuHeHOE pacIpoCTpaHEHUE CBETA.
OTpakeHue CBeTa.
ITonygyenue u300pakeHUil B INIOCKOM, BOTHYTOM U BEITTYKJIOM 3€pKajiax.
IIpenomnenue csera.
Onruueckuii CBETOBOJI.
Xon mydei B coOMparomeit TuH3e.
Xop jiydel B pacCEeUBarOLLEH JIMH3E.
[Tonyuenne n300paxeHnii ¢ MOMOIIBIO JIUH3.
[Ipuranun aeiictus doroarmmapara, MUKPOCKOIIA U TEIIECKOTIA.
10 Mogpens rinaza.
11. PaznoxeHue 6eIoro cBera B CIICKTP.
12. Tlomy4yenue Gesroro cBeTa MpH CIOKEHUHU CBETA Pa3HbBIX [[BETOB.
Jabopamopnuie padbomut u onvimol.
HccnenoBanne 3aBUCUMOCTH yTJIa OTPayKEHHUS] CBETOBOTO JIyda OT yTIJjia IMaaeHHs.
Uzyuenne xapakTepUCTHK U300paskeHHS IPEAMETa B TIIOCKOM 3epKaie.
HccnenoBanne 3aBHCHMOCTH yIiia TPEOMJICHHS CBETOBOTO Jiyda OT yIVIa TAJCHUS Ha TPaHHMIC
«BO3JTyX—CTEKJIION.
ITony4yenue n300pakeHU C MOMOIIBIO COOUPAIOIICH JTUH3HI.
Onpenenenue GOKYCHOTO PACCTOSIHAS U ONITHYECKOM CHIIBI COOMPATOIIEH JTHH3BI.
OMBITHI IO PA3JIOKEHHUIO OEIOTO CBETA B CIIEKTP.
OMBITHI IO BOCTIPUSITHUIO IIBETA MIPEIMETOB MPH WX HAOIIOICHUN Yepe3 IBETOBbIE (PHIIBTPHI.
Pa321e.11 12. KBaHTOBLIE IBJICHUS.
OmeiTel Pesepdopna v mmanerapHas Moaens aroma. Monens atroma bopa. Mcnyckanue u moriiomenue
cBeTa atoMoM. KBauThl. JInHEeHuaThie CIEKTPHI.
PagnoaktuBHOCTh. Anbda, Oeta- U ramMa-m3nydeHusi. CTpoeHne aroMHoOro siapa. HykmoHHas mopenb
aToMmHoro sipa. Mzoronsl. PannoaktuBHele npeBpatieHus. [lepuos moixypacnana aTOMHBIX SIED.
Snepuble peakuny. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YHCEN. DHEPTHS CBSI3H aTOMHBIX SJIED.
CBs13p Macchl 1 SHeprun. Peakiiuu cuHTe3a U aenenus saep. Mcrounnku sueprun ConHIa 1 3BE3I.
Snepnast suepretruka. [J[elcTBUA paAMOaKTUBHBIX U3IYyYEHUI Ha KUBbIE OpPraHU3MBI.
Hemoncmpayuu.
CrieKTpsI U3Iy4YEeHUS U TOTJIOMEHUS.
CrieKTpsI pa3IUnYHBIX Ta30B.
Criektp BoJOpO/Ia.
Habmonenne TpexoB B kamepe Buibcona.
Pabota cuérurka HOHM3UPYIOUIUX U3TyICHUH.
Perucrparyst n3mydeHus: IpUPOAHBIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopnuie padbomot u onvimol.
1. HaOnroneHue CIUIONIHBIX M TMHEWYAThIX CIICKTPOB H3JIy4CHUSI.
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2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUN YACTHUIIBI II0 TOPMO3HOMY IyTH (110 hoTorpadusim).
3. H3mepeHue paanoakTUBHOTO (OHA.

IloBTOpPUTENLHO-0000IAIOIIM I MOYJIb.

[ToBTOpHUTETHHO-0000IIAIONINIT MOTYITh TPEAHA3HAYEH IS CUCTEMATH3AIIH 1 0000IIEeHHs TIPEAMETHOTO
COJIEpKaHUsI U OIbITa JAEATEIHHOCTH, MPHUOOPETEHHOTO TMPH W3YYEHHWH BCETO Kypca (HU3UKH, a TarkKe s
MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHy MO (u3uke Uit 00y4alolmMxcsi, BBIOpaBIIUX 3TOT
y4eOHBIN TpeAMET.

HpI/I HU3YUYCHHUU JAHHOT'O MOIAYJIA PCAIU3YIOTCA U CUCTEMATU3SUPYIOTCA BUJbLI ACATCIBHOCTH, HA OCHOBC
KOTOPBIX O6eCHe‘II/IBaeTCH OOCTMIXKCHHUE TMIPEAMETHBIX HW MCTAlIPCIMETHBIX IUIAHUPYEMBIX PE3YJIBTATOB
o0yd4eHusi, GopMHUpYEeTCS €CTEeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SIBICHUH NPUPOJBI U TEXHUKH, OBJIQJICHUE YMECHUSIMH OOBSICHATH (DPU3NUECKHUE SABJICHUS, IPUMEHSS OTy4YCHHbIE
3HaHHud, pCUIaTh 3aJa4, B TOM YUCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[MpuHIMIMANIEHO [EATETBHOCTHBIA XapakTep MOaHHOTO pasjefia peanu3yercs 3a Cu€T TOoro, 4ro
00ydJarolyecs BBIIOIHSIIOT 334aHuUs], B KOTOPBIX UM IIpeIaraeTcsi:

Ha OCHOBE IIOJYYEHHBIX 3HAHUI paclo3HaBaTb M HAY4YHO OOBSICHATH (U3MUYECKHE SIBICHUS B
OKpYXaroIeH Mprupoje U MOBCETHEBHON KHU3HHU;

WCIIOJIb30BaTh HAy4YHbIE METOJBI HMCCIEJOBAaHHMS (PU3MYECKUX SIBICHUHA, B TOM YHUCIE AJsl MPOBEPKH
THUIIOTE3 U MOJTYUCHHA TCOPETUUCCKUX BBIBOIOB,

OOBSICHITH HAay4YHbIC OCHOBBEI Hanbojiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ, HaIrpuMmep,
MPAaKTUYECKOTO HCIHOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB SHEPIMM HA OCHOBE 3aKOHA MPEBpAIICHHUS H
COXPaHEHHS BCEX N3BECTHBIX BHIIOB SHEPTUHU.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUSA

W3yuenne (U3MKH HAa YpOBHE OCHOBHOIO OOLIEro OOpa30BaHHUs HAMPABICHO HA JOCTIKCHHE JIMYHOCTHBIX,
MCTAalIPpCAMCTHBIX U IPECAMETHBIX O6p330BaTCHBHbIX PE3YIbTATOB.

B pesynbrate u3ydeHus (U3MKKM HAa ypOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUs y OOydaromierocs Oyayt
copMUpOBaHEI CICAYIOLINE TUYHOCTHBIC PE3yIbTAThI B YaCTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

_| IPOSIBJICHUE UHTEpEca K HICTOPUU M COBPEMESHHOMY COCTOSTHUIO POCCHICKON (PM3NYECKON HAYKU;

"] IEHHOCTHOE OTHOIIIEHHUE K IOCTIKEHHUSIM POCCUICKUX YIEHBIX-(H3UKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

_/ TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIACHHU OOIIECTBEHHO 3HAYUMBIX M STHYECKUX MPOOIIEeM,
CBSI3aHHBIX C MPAKTUYIECKUM MPUMEHEHUEM JOCTHKEHUH (HU3UKH;

| 0OCO3HAHHE BAXKHOCTH MOPAJIbHO-3TUYCCKUX MPUHIUIIOB B JACATCIIBHOCTH y‘IéHOFO;

3) 3cTeTHYecKOro BOCIIMTAHHUS:

Tl BOCHPUATHE ICTETHUECKUX KAYECTB (PM3NYECKON HAYKH: €€ TapMOHUYHOTO ITOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHUIHOCTH;

4) IeHHOCTH HAYYHOI'0 MO3HAHUSL:

| OCO3HAaHUE IICHHOCTH (DU3MYECKOW HAyKU KaK MOIIHOTO HMHCTPYMCHTA MO3HAHHMS MHUpPA, OCHOBBI
pa3BUTHS TEXHOJIOTHH, BaXKHEUIIIEH COCTaBIISIFOLIEH KYIbTYPHI;

T pa3BUTHE HAyYHOU JTFO003HATENIFHOCTH, MHTEPECa K NCCIIEIOBATENhCKON AEITEIHHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSl U IMOIUOHAJIBLHOTO 0JIATONOJYYMS:

| OCO3HAaHUE IIEHHOCTH O€30IacHOr0 o00pa3a JU3HU B COBPEMECHHOM TEXHOJOTMYECKOM MUPE,
BaKHOCTH TIPaBHJI OE30MMAacCHOTO TOBENEHHUS Ha TPAaHCHOPTE, Ha JOpOraxX, C JJIEKTPHUYECKUM W TEIUIOBBIM
000pyIOoBaHNEM B JOMAITHUX YCIOBHSX;

_ chopMHpPOBaHHOCTH HaBbIKa PeIIEKCHH, TPU3HAHUE CBOETO IIpaBa Ha OMMUOKY M TaKOTO K€ MpaBa y
JIPYTOTO YEIOBEKa;

6) TPy10BOIr0 BOCIIUTAHMS:

[l aKTUBHOE YydYacTH€ B peIICHHHd MpakTHUeCKuX 3amad (B paMKax ceMbd, 00pa3oBaTenbHOMN
OpraHM3allid, TOPOJa, Kpasi) TEXHOJIOTHYECKOW W COIMAIIEHON HANpaBICHHOCTH, TPEOYIOMUX B TOM YHCIE U
(u3NYeCKUX 3HAHUH;

MHTEPEC K MPAKTUICCKOMY U3YYCHUIO MPO(ECCHii, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JI0rHYEeCKOT0 BOCIIUTAHMSI:

Tl opueHTanMg Ha TpUMeHeHHne (U3NYECKUX 3HAHWW Ui pelleHHs 3a7ad B O0JIaCTH OKpYyKaromei
Cpeabl, IJIAHUPOBAHMS TIOCTYIKOB U OLEHKU UX BO3MOXHBIX MOCIEACTBUN IJIs1 OKPYKaIOILEW Cpe.ibl;



T oco3HaHUE TII00ATFHOTO XapaKTepa SKOJIOTHIECKUAX MPOoOJIeM U MyTeH UX PelIeHus;

8) amanTanuy K U3MEHSIIOIMMCS YCJIOBUSIM COIMAILHOI U NPUPOIHOI cpeabl:

_/ mOTpeOHOCTh BO B3aMMOJCWCTBUW TPU BBINOJHCHHHA HCCICAOBAHUN W TPOCKTOB (PU3UIECKOH
HaHpaBHeHHOCTI/I, OTKpBITOCTI) OHI)ITy 1 3HAHUAM prrnx;

"] TIOBBILIIEHUE ypOBHS[ CBOCI71 KOMIICTCHTHOCTHU qepe3 HpaKTI/IT-IeCKYIO JACATCIIBHOCTD,

_l moTpeOHOCTh B (DOPMUPOBAHWU HOBBIX 3HAHWM, B TOM YHCIE (QOPMYIHPOBATH HJIEH, MOHATHS,
TUIOTE3bI 0 PU3UIECKUX O0BEKTAX U SIBICHUSIX;

"1 OCO3HaHHE z[e(i)I/IHI/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH (1)1/131/11(1/1;

" IUITAHMPOBaHUE CBOETO PA3BUTHSI B IPUOOPETCHUU HOBBIX (PM3NYECKUX 3HAHHIA;

T cTpeMJIeHHE aHAIM3UPOBATh W BBISBISATH B3aWMOCBS3M IPUPOJBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIie C UCMONIb30BaHNEM (PH3MUYECKUX 3HAHUH;

OIICHKA CBOMX JECHCTBHI C Y4ETOM BJIHMSHHUS Ha OKPYKAIOUIYIO Cpelly, BO3MOMHBIX TJI00aJIbHBIX

MOCJICJICTBUM.

METAHNPEJIMETHBIE PE3YJIBTATbBI

B pesynbrate ocBoeHuss mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOrO oOImiero oOpa3oBaHHs Y
oOyyaromierocss OyayT cQOpMUPOBaHBI MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE IO3HABATEJIbHbIC
YHUBEpCalbHbIe ydeOHbIE NEHCTBUS, KOMMYHUKAaTHBHbIE YHUBEPCANbHBIE YUe€OHbIE NEHCTBHS, PEryJsiTHBHbIC
YHUBEpCAIbHbIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHBIC YHHBepPCcaAJbHbIC YYeOHbIe AelCTBHSA

BazoBrble jJornueckne aeicTBus:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKH OOBEKTOB (SIBJICHUI);

yCTaHaBIUBATh CYIIECTBEHHBI MPU3HAK KIacCH(UKAIK, OCHOBAHUSI Il OOOOIIEHNS 1 CPaBHEHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M NMPOTHBOPEYHS B PacCMaTpUBAaeMBIX (paKTax, AaHHBIX M HAaOJIOJCHUSX,
OTHOCAIINXCA K (DU3NUECKUM SIBICHUSIM;

BBIABJIATE NPUYUHHO-CJIICACTBCHHBIC CBA3U ITIPU U3YUCHUUN (1)I/I3I/IT-IeCKI/IX SIBJICHUHN U IMpouecCoB, ACaTh
BBIBOABI C KCIIOJNb30BAHUEM JEAYKTHBHBIX M WHIYKTUBHBIX YMO3AKIIOUEHHWH, BBIOBUTaTb THIIOTE3Bl O
B3aMMOCBA3SIX (PU3MYECKUX BEIHYUH;

CaMOCTOSITETIbHO BBIOMpATh crocol penieHust yueOHOU (U3MUEcKOW 3a1aur (CpaBHEHUE HECKOIBKHX
BapUAHTOB peIlICHHS, BBIOOP HanbosIee OAXOISIIETO ¢ YIETOM CAMOCTOSITEIBHO BBIICIIEHHBIX KPUTEPHUEB).
Ba3zoBrble ucciienoBaTebCcKHe AeiCTBUA:

HCIOJB30BaTh BOMPOCH! KAK UCCIEI0BATENLCKIUM HHCTPYMEHT IIO3HAHHUS;

MIPOBOJUTDH IO CAMOCTOSATENHEHO COCTABICHHOMY ILJIaHY OIBIT, HECIOXKHBIH (PU3NYECKUI SKCIICPUMEHT,
HeOOoIIbIIOE UCCIENOBaHNE (PU3HYECKOTO SBIICHUS;

OLIEHMBATh Ha IPUMEHUMOCTh M JOCTOBEPHOCTh MH()OPMALINIO, TIOIyUYCHHYIO B X0/I€ HCCIICAOBAHUS WU
IKCIEPUMEHTA;

CaMOCTOSITETbHO (GOPMYTUPOBaTh 000OIIEHHS M BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHHS,
OTIBITA, UCCIIEOBAHUS;

IIPOTHO3UPOBaTh BO3MOXKHOE [alibHeMIlee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKXKE BBIABUIATH
MPEAIIOJIOXKCHUA 00 ux Pa3BUTUHN B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pa6oTa ¢ undopmanmueii:

MIPUMEHSTh Pa3IMYHbIE METO/BI, HHCTPYMEHTBI M 3alpOChl MpPU TOUCKE W OTOOpe WHPOPMAIUN WIN
JAHHBIX ¢ Y4ETOM NPETIOKCHHON yIeOHON QHU3HUYecKol 3a1auu;

aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO Pa3IUYHBIX BUAOB U (popMm
[IPEICTABJICHNUS;

CaMOCTOSITETIbHO BBIOMPATh ONTHUMAaJbHYIO (OpPMY MpeAcTaBlicHHS WHPOPMALUU M HILTIOCTPUPOBATH
pelaeMble 3aaq HECIOKHBIMH CXEMaMH, IMarpaMMaMi, HHOM TpaduKoil 1 MX KOMOMHAIMSIMU.
KoMMyHnKkaTHBHBIC yHUBepcaJIbHbIe y4eOHbIe JelCTBUA:



B Xoze OOCY)KIEHHS y4eOHOTO MaTepraja, pe3yiIbTaToB JabopaTOPHBIX PabOT W MPOEKTOB 3a/1aBaTh
BOIPOCHI TI0 CYIIECTBY OOCYXJIAaeMOW TEMBl M BBHICKAa3bIBaTh WJICH, HAICICHHBIC HAa pEIICHUE 3aJayd U
Moi/IepKaHKe OJIaroKenaTeIbHOCTH OOIICHUS;

COITIOCTABJIATH CBOU CYXXKACHHUA C CYXXKICHUAMU JPYIrUX YHYaCTHHUKOB AHaJIora, O6Hapy>KI/IBaTB pa3ian4uc u
CXOJICTBO TO3UITUI;

BEIPaXXaTh CBOIO TOUKY 3PEHHsSI B YCTHBIX U ITUCEMEHHBIX TEKCTaX;

myOJMYHO TPEACTABISATh PE3yJAbTaThl  BHIMOJIHEHHOTO (DU3WYECKOrO OMbITa  (IKCHEPUMEHTA,
HCCIICIOBAHMSI, IPOCKTA);

MOHMMAaTh M HCIOJB30BaTh MPEUMYIECTBA KOMaHIHONW M HWHIAMBHAYaJbHOW pPaOOTHI MPH pEIIeHUU
KOHKPETHOH (pU3NIeCKON MpoOIeMBbl;

MIPUHUMATH [T COBMECTHOW JEATENbHOCTH, OPraHWU30BBHIBATH NEHCTBHSA TO €€ JIOCTIKEHHIO:
pacnpeeaTh Pon, 00CYKIaTh MPOIECCHI M PE3YJITaThl COBMECTHOMN pabOTh, 0000IaTh MHEHHS HECKOJIBKUX
JIIO/IEH;

BBITIONHATH CBOKO YacTh paOOTHI, JOCTHUTas KaueCTBEHHOTO pe3ysibTaTa MO CBOEMY HAIPABICHUIO U
KOOPAWHHUPYS CBOM JISHCTBUS C APYTUMH WICHAMH KOMAH/IBI;

OIICHMBAaTh KAa4yeCTBO CBOErO BKJIaJa B OOIMUHA NPOMYKT 1O KPUTEPHSM, CAMOCTOSATEIBHO
c(hOpMyITUPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBUSI.

PeryasiTuBHBIE YHMBepcajibHbIe yieOHbIe AelicTBUSA

Camoopranu3aiusi:

BBISIBJIATE MTPOOJIEMBI B )KM3HEHHBIX U YYeOHBIX CHTYyalUsAX, TPEOYIOIUX JUIA pemieHUs (PHU3NIecKux
3HAHHI;

OPUEHTHPOBATHCS B PA3TUYHBIX MMOAXO0JAaX HMPUHATHS PEIICHUN (MHIUBUAYAIBHOE, IPUHATHE PEIICHUS
B IpyIIe, IPUHATHE peIIeHUH IpyNmoi);

CaMOCTOSITETIFHO COCTAaBJISITh AJITOPUTM peEIIeHUs (U3NUIECKON 3aaydl WM IUIaHA HCCIIETOBAHHUSA C
Y4I€TOM HMMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpenjiaraeMble BapHaHTHI
peuieHuis;

JIeJIaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbI MHTEJJIEKT:

JlaBaTh aJeKBATHYIO OIICHKY CHTYAIlUU U IpeIaraTh Iiad e€ N3MCHCHIS;

OOBSICHATh TPUYMUHBI JOCTHXKCHHS (HEHOCTIDKEHUS) pE3yJNbTaTOB [EATENLHOCTH, JaBaTh OIICHKY
MIPHOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTHBBI B JCATECILHOCTh (B TOM YHUCIIC B XOJ BBITOJIHEHUS (PU3UUECKOTO HCCIICIOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEJILCTB, HM3MCHHUBIIMXCS CHUTYallMi, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIbTATA LEIH U YCIOBUSIM;

CTaBUTH ceOsi HA MECTO APYroro 4ejaoBeKa B XOJIe CIopa WM JUCKYCCHH Ha HAyYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTroro;

MpU3HaBaTh CBOE MPaBO HA OMIMOKY NPH peIIeHnH (U3WYecKWX 3aJad WIH B YTBEPXKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenwms B 7 KJjacce MpeaMETHBIC PE3yNbTaThl Ha 0a30BOM YPOBHE MOJDKHEI OTpakaTh
c(OPMHUPOBAHHOCTD y O0YJAIOIIMXCSI YMEHHI:

HCHONB30BaTh MOHATHUS: (U3UUECKHE M XUMHUYECKHE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT, MOJEIb,
TUIIOTE3a, €AMHULBI (U3MUECKUX BEIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSHHUSI BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pazHOe), MEXaHH4YeCKoe [BIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEWHOER),
TpaeKTOpHs, paBHOACUCTBYIOIIAs cuiia, fqedopManus (ynpyras, miacTHYecKas), HeBECOMOCTb, COOOIIAIOIINECS
COCYyJBI;

pasnuyath sBaeHUs (and¢ys3us, TEmIOBOE IBIKEHHE YaCTHIl BELIECTBA, PAaBHOMEPHOE JABHMXCHUE,
HEPAaBHOMEPHOE JIBHYKEHUE, WHEPLUS, B3aUMOJECHUCTBUE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEILIEHHON OCBIO



BpalleHHUs, [Iepeada JaBIeHUs TBEPABIMU TEIaMH, )KUAKOCTSIMU M razaMu, atMoc(epHOe JaBlieHHUE, [IaBaHHE
TeJl, MpeBpaIleHNs MEXaHHMYECKOH SHEprur) Mo OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEeMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUCE;

pacro3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3MYECKHUX SIBJICHUH B OKPYXKAIONIEM MHpE, B TOM YHCIIC
(dusnyeckue sBICHUS B MPHPOJIC: MPUMEPHI JBWKCHHS C PA3IMYHBIMUA CKOPOCTSIMHU B JKHBOW M HEXKHUBOH
pUpoAe, NEHCTBUE CHIBI TPEHHS B MPUPOAE M TEXHHUKE, BIUSHHAE aTMOC(HEpHOrO MaBJICHHsI Ha >KUBOU
OpraHu3M, IJIaBaHue PbIO, pbluary B TEJE YesIOBEKa, IIPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISATH CYIECTBEHHbBIE CBOICTBA (MIPU3HAKHN) (HU3NUECKUX SBJICHUIA,

OINMCHIBATh HM3YYEHHBIE CBOHCTBAa Tell W (PU3MUYECKHE SIBJICHUS, MCIOJB3Yysd (U3UUECKUE BETUUHUHBI
(macca, 00BbEM, IJIOTHOCTH BELIECTBA, BpeMs, IyTb, CKOPOCTb, CPEOHSSI CKOPOCTh, CHJIA YHNPYTLOCTH, CHIa
TSDKECTH, BEC TeJa, CHia TPEHWs, AaBieHue (TBEPIAOro Temna, XMAKOCTH, ra3a), BHITAIKHMBAIOLIAS CHUIA,
MexaHWueckass paboTa, MOIHOCTh, IUICYO CHIIBI, MOMEHT CHJIBI, KOI(QHIMEHT TIONEe3HOTO JCUCTBHS
MEXaHU3MOB, KHHETHYECKasi U MOTCHIUAIbHAsI HEPTHs), IPH OMUCAHUM TPABHIBLHO TPAKTOBAaTh (HU3MUECKHUMA
CMBICII UCIOJNb3YEMbIX BEIMYUH, X OOO3HAUEHHUs U €AMHULBI (QU3UYECKUX BEIMYUH, HAXOAUTH (HOPMYIIBL,
CBSI3BIBAIOLINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH IpadUKH H3Yy4EHHbIX
3aBUCUMOCTEH (M3MYECKHUX BEIHUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBICHHUS U MPOLECCHI, UCTIONB3YsSI MPaBHiIa CIOKEHUS CHIT
(Bmoms oHOM TIpsIMOi), 3akoH ['yka, 3akoH Ilackas, 3akoH ApxuMena, MPaBUIO PaBHOBECHS phruara (0JI0Ka),
«30JI0TO€ TIPABHJIO» MEXAHUKH, 3aKOH COXPaHEHHUS MEXaHMYECKOW JHEpPrHH, MPH 3TOM JaBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €M0 MATEMATHUYECKOE BHIPAKCHNUE;

OOBSICHATH (DPU3UUECKHUE SIBICHUS, MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTyaLWi
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYNHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3
1-2 noruveckux 1mIaroB ¢ OMOPOi Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3NYECKUX SBICHHUHN, (PH3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemwath pacu€THele 3agauyd B 1—2 [eHCTBUS, MCHOJB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOLINE
¢u3nyuecKkue BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBHS 3ajJadd 3allUChIBAaTh KPAaTKOE YCIOBUE, MOJCTABISTH
¢u3nyueckue BeTUUMHBI B (OPMYIIBI M IPOBOJUTH PacyEThl, HAXOAUTH CIIPABOYHBIC JaHHBIEC, HEOOXOJUMBIC IS
peleHus 3aaa4, OLEHUBATh PEAIMCTUYHOCTD IOIY4YeHHOH (Pru3ndecKkoil BeIMINHEI,

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEIIMTH IPU NOMOLIM (PU3NIECKUX METOJOB, B OMHCAHUU
HCCIICIOBAaHMSl BBIICIATH IPOBEPSEMOE MPEANONOKEHHE (THIOTe3y), pa3indaTh W HHTEPIPETHPOBATDH
MOJTy4YEeHHBIN pe3ybTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, ACTaTh BHIBOJBI IO €0 PE3YJIbTaTaM;

IIPOBOJUTH OIBITHl 110 HAOMIOAEHHIO (U3MYECKUX SBJICHMH WIM (DU3NYECKUX CBOWCTB Tell:
(hopMynupoBaTH MpOBEpsieMble IMPENONOKEHHI, COOMPAaTh YCTAaHOBKY W3 TPEMIOKEHHOTO OO0OpYyIOBaHUSA,
3aIUCBIBATh X0/ OMBITA U YOPMYIHPOBATH BHIBODI;

BBITIOJTHATD MPSAMBIE U3MEPEHHs PAacCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CUIIBI U TEMIIEPATYpPHI C
UCIIOJIL30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB, 3aNUCHIBATH TIOKA3aHHSI MPUOOPOB C YUETOM 3aJJaHHOM
a0CONIOTHO MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKOI BEIMUYMHBI OT APYrod C WCIHOIb30BAaHHEM
MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO IBIDKYILIETocs Tella OT BPEMEHM ABMIKCHHMS Tella, CUJIBI
TPEHUsI CKOJBLKEHHsI OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUTOIIAAN COMTPUKOCHOBEHHUS TEJl, CUIIBI YIIPYTOCTH OT YIUIMHEHHS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMa
MOTPY>KEHHOM 4acTH Tejla ¥ OT IUIOTHOCTH >KUAKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH Tella, OT [IyOMHbI, Ha
KOTOPYIO IIOTPYXEHO TeJO, YCIOBUI IUIaBaHMA TEJN, YCIOBUH PaBHOBECUS pblyara U OJOKOB), y4acTBOBAThH B
[UTAHUPOBAaHUU y4eOHOro HCCIeNoBaHUs, cOOMpaTh YCTAHOBKY W  BBHINOJNHATH HM3MEPEHUS, CIEAys
MPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YJbTaThl MOJYYCHHOW 3aBUCHMOCTH (PU3MYECKHUX BEIWYMH B BHJEC
IIPEUIOKEHHBIX Ta0IuIl U TpauKoB, JeIaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHUsT (PU3NIECKUX BENMYMH (TUIOTHOCTH BEIECTBA KUAKOCTUA M TBEPIIOTO
TeNa, CUJIa TPEHUS CKOJIBLKEHUS, AaBJICHNUE BO3/AYXa, BRITANIKUBAIONIAs CUJIA, AEHCTBYIOIIAs HA MOTPY)KEHHOE B
KHUIKOCTh Telo, KOI(QOUIMEHT TIONEe3HOro JEeHCTBUS TPOCTBIX MEXaHU3MOB), CIenys MpeIOKEHHOMI
WHCTPYKIUK: TIPU BBIMOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYUCIISTH 3HAUCHHUE
HNCKOMOW BETMYMHBL;

co0JII0aTh IpaBUila TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1a0opaTopHBIM 000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIIGI ISHCTBUSI TPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD, IHHAMOMETD,
cooOmIaronIuecs: cocyabl, 0apoMeTp, pbluar, OABHKHBIN U HEMTOIBMKHBIN OJI0K, HAKJIOHHAS TIOCKOCTD;

XapaKTepU30BaTh MPUHIMIEI AEHCTBHUSA U3yUCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
ux omnucaHus (B TOM 4HCIe: HNOALUIMITHUKH, YCTPOMCTBO BOJONPOBOA, THMAPABIMUYECKHH Ipecc, MaHOMETP,



BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp), HCIONB3ysd 3HAHWS O CBOWCTBAX (UIUYECKHX SBICHUN W
HeoOXonuMble (pr3nvYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpUMEpPHl (HAXOAWTh WHPOPMALHUIO O MpHUMEpax) TMPAKTUYECKOTO HCIOJIB30BaHUS
(m3nyecKknX 3HAHWK B TIOBCEHEBHOM XKU3HU ISl obecredeHus: 6e301MacHOCTH MIPH O0paIeHny ¢ MpudopaMu u
TEXHUYCCKUMU YCTpOﬁCTBaMH, COXpaHC€HUA 300pPOBbA U CO6.HIO)ICHI/I$[ HOPM DJKOJIOTHYECKOI'o IIOBEACHHSA B
OKpYXalollIeH cpenie;

OCYIIECTBIATh OTOOP UCTOYHMKOB MH(popManuu B THTepHETE B COOTBETCTBUU C 33/IaHHBIM ITOMCKOBBIM
3arrpocoM, Ha OCHOBC HMCIOIINXCA 3HAaHUHA " HYTéM CpaBHCHUA Pa3JIMYHBIX MHCTOYHUKOB BBIACIIATDH
UHQPOPMAIIHIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM HIIK MOYKET OBITh HEIOCTOBEPHOIA;

WCIIONIb30BaTh TIPH BBIMIOJNIHEHUHM Y4YeOHBIX 3alaHUuil HAay4YHO-TIOMYJSPHYIO JIUTEPATYpy (HU3UYECKOTO
CoJlepKaHMs, CIPaBOYHbIE MaTephaibl, pecypchl ceTu VIHTepHeT, BiajeTh NpuEéMaMH KOHCIEKTUPOBAHUS
TEKCTa, TpeoOpa3oBaHusl HHPOPMALIUH U3 OJTHOM 3HAKOBOW CHCTEMEBI B IPYTYIO;

co3gaBaThb CO6CTBCHHI>IC KpaTKUC NMUCbMCEHHLIC W YCTHBIC COO6HI€HI/I}I Ha OCHOBE 2—3 HCTOYHHMKOB
rH(popMaruu GU3NIECKOTO COJIEPKAHMS, B TOM YHCIIE MyOIWYHO AeNaTh KPaTKHe COOOIIEHUS O pe3ylibTraTax
MIPOCKTOB WJIM YUEOHBIX MCCIIEMOBAHUMN, TIPU dTOM I'PaMOTHO HCIIOIH30BaTh M3YUCHHBIN MOHATHIHBIN ammapar
Kypca QpU3HKH, CONPOBOXKIATH BHICTYIUIEHHE MTPE3CHTALINEH;

IPU BBIOJHEHWH YUYEOHBIX TMPOEKTOB M HCCIEAOBAaHMWN paclpelensiTh O0O0S3aHHOCTH B TpYyHIE B
COOTBCTCTBHH C IIOCTABJICHHBIMH 3aJJadyaMi, CJICOAUTH 3a BBIIIOJTHCHUCM IIJIaHA ZIefICTBPIfI, AZICKBATHO OIICHUBATH
COOCTBEHHBIH BKJIaa B JACATCIIBHOCTL T'PYIIIBI, BRICTPANBATh KOMMYHUKATUBHOC BSaHMOI[eP'ICTBI/Ie, Y4YUThIBaA
MHEHHE OKPYKAIOLIHX.

K koniy oOyueHusi B 8 KJjacce nmpeIMETHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
c(hOpPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHHIA:

HCIIONb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KCHHE aTOMOB U MOJIEKYI,
arperaTtHbie COCTOSIHUS BEIIECTBA, KPUCTAIUIMYSCKUE U aMOP(HBIC Tela, HACHIIIEHHBIA W HEHACHIIICHHBIN Tap,
BIIAYXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSI SHEPT U, TEIIOBOM ABUTATENb, SJIEMEHTAPHBIN NIEKTPUIECKUN
3apsll, JIEKTPUYECKOE MOJIE, MPOBOJAHUKHU U TUAIEKTPUKH, IOCTOSIHHBINA 3EKTPUYECKUM TOK, MATHUTHOE IOJIE;

pa3nuyaTh SBICHUS (TEIUIOBOE paCIIMpeHHe W C)KaThe, TeIulonepesada, TelIOBOe paBHOBECHE,
CMayuBaHUe, KaMWUISIpHBIC SIBICHUS, UCTIAPEHUE, KOHICH AU, IIABJICHUE, KpUCTAIU3aIus (OTBEPACBAHUE),
KHIICHUE, TeIuionepeaada (TEIIONPOBOHOCTh, KOHBEKIINS, H3IIyUCHUE), DICKTPHU3AIUS Tell, B3aUMOJICHCTBHE
3apsAlOB, NEWUCTBUS 3JEKTPUYECKOIO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aWMOJCHCTBUE MArHWTOB, JIEHCTBHE
MAarHuTHOTO IIOJISI HA MPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAS WHAYKIHS) MO OMHCAHHUIO MX XapaKTePHBIX
CBOWCTB U Ha OCHOBE OITBITOB, IECMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBJICHUE;

pacrno3HaBaTh TPOSBICHUE H3YyYCHHBIX (DM3MUYECKUX SIBICHHN B OKPYXKAIOIIEM MHpE, B TOM YHCIE
(hu3udeckue SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKCHHUE W KANWUIIPHBIC SBJICHUS B TIPUPOJIC, KPUCTAIIIBI
B npupoje, u3nydenue ColiHIla, 3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES,
CHera, dJIEKTpUYEeCKHe sBICHHS B aTMocdepe, DIeKTPUIEeCTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJIE 3EMIIH,
Iperd TMONFOCOB, POJIh MArHUTHOTO IO JUTS JKM3HHM Ha 3emiie, MOJSPHOE CHUSHHE, NMPH 3TOM MEPEeBOAHTH
MPAKTUYECKYIO 33/1a4y B YUEOHYIO, BBIJICNIATh CYIIECTBEHHBIC CBOMCTBA (NIpU3HAKK) (DU3NYCCKUX SBICHUN;

ONKCHIBATh HM3yYCHHBIC CBOWCTBA TEN M (PU3UYCCKUE SIBICHUS, HCIONB3Ys (U3MYCCKUEC BEITHMYUHBI
(Temmeparypa, BHYTPEHHSISI DHEPTHs, KOJIMYECTBO TEIUIOTHI, yJeNbHAas TEIUIOEMKOCTh BEIIECTBA, YACIbHAS
TEIUIOTa IUIABIICHUS, YAEIbHAas TeIUloTa MapooOpa3oBaHHA, yIelbHas TElIoTa CrOpaHusl TOIUINBA,
KO3 GUITUCHT MOJIE3HOTO JCHCTBUS TEILUIOBOM MAIIWHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JJICKTPHUSCKUH
3apsan, cuia TOKa, DJEKTPUUYECKOE HaNpsKEHHE, COMPOTUBJICHHE NPOBOAHHUKA, YIEIBHOE COMPOTHUBICHUE
BemecTBa, paboTa W MOITHOCTH DJIEKTPUUECKOTO TOKA), MPH OMFCAHWW MPAaBUIBHO TPAKTOBATH (PHU3MUECKHIA
CMBIC]T HCTIONB3YEMBIX BEIMYMH, OOO3HAYCHHS W €IUHUILI (DU3MYECKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE NAaHHYIO (PH3MYECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TPadUKHd H3YUYEHHBIX
3aBUCHMOCTEH (DPU3NYCCKUX BEIMYHUH;

XapaKTepH30BaTh CBOMCTBA Tell, (M3NYECKHE SBICHHUS M MPOIECCHI, UCIOIb3Ys] OCHOBHBIE MOJIOKEHHUS
MOJIEKYIISIPHO-KMHETHIECKON TEOPUH CTPOSHUS BEIIECTBA, IPUHIIT CYNEPIO3UINH oyl (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Uit yuacTKa 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH coXxpaHeHHs
SHEPTUH, [IPU ITOM JaBaTh CJIOBECHYIO POPMYIHPOBKY 3aKOHA M 3alTUCHIBATh €r0 MaTeMaTHYECKOE BBIPaKEHUE,

OOBSCHATH (PU3UUECKUE MPOIECCH M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTCKCTE CUTYallUl MPAKTHKO-
OPHUEHTHPOBAHHOTO XapaKTepa: BBIABISATh NPUYMHHOCIIE/CTBEHHBIE CBSI3M, CTPOUTHh OOBsicHeHWe u3 1-2
JIOTHYECKHUX IaroB C OMOpPOH Ha 1-2 M3y4eHHBIX CBOWCTBA (DM3MUECKHUX SBICHHHA, QU3HUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;



pemars pacd€THBIE 3afadyd B 2-3 JEHCTBUS, HCIONB3ySd 3aKOHBI W (OPMYINBI, CBS3BIBAIOIINE
¢u3nuecKkue BENUYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3aJaud 3alKChIBaTh KPaTKOe YCIIOBHE, BBIABISTDH
HEIOCTATOK JAaHHBIX JAJIsl PELICHUS 3a/aud, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHHs,
IIPOBOIUTH paC‘-IéTI)I " CpaBHUBATh NNOJYYCHHOC 3HAYCHUEC (bPI3I/I‘I€CKOI>i BCIIMYHUHBI C U3BCCTHBIMU JTaHHBIMHU,

pacrio3HaBaTb HpO6HeMI)I, KOTOPBIE MOXXHO PCHIUTH IMPU MOMOIIN (1)I/I3I/I‘-IGCKI/IX METOO0B, HUCIIOJIB3Ys
ONMCAaHHE WCCIEJOBaHMs, BBIICIATh NPOBEPIEMOE MPEANOJIOKEHNE, OLEHHWBATh MNPAaBUIBHOCTH MOPsIKa
MIPOBEJICHHSI UCCIIEIOBAHNS, IeTIaTh BEIBO/IBL,

MIPOBOAUTH OMBITHl MO HAOMIONEHUIO (M3WYECKUX SBIEHUH WM (U3MUECKHX CBOWCTB TeI
(xanmuyIsipHBIC SIBIICHUS, 3aBUCHMOCTh JABIICHHS BO3[yXa OT ero o0b&Ma, TeMIeparypbl, CKOPOCTH Ipolecca
OCTHIBaHMSI W HATrpeBaHHS TP HM3IyYEHWH OT [IBETa W3IyYaromleid (IoTjoniaromieil) MmoBEpXHOCTH, CKOPOCTh
WCTIAapeHUs BOJBl OT TEMIeEepaTyphl JKUAKOCTH W TUIOMATU € TMOBEPXHOCTH, OJIIEKTPH3AIMs Tell W
B3aHMOZ[CﬁCTBHC SJICKTPUYCCKUX 3apAaa0B, B3aHMOZ[CI7[CTBHe MOCTOSAHHBIX MAariuTOB, BU3yaJIU3allisd MarHUTHBIX
MoJeH MOCTOSHHBIX MAarHuToOB, I[eI‘/'ICTBI/Iﬂ MAaravuTHOrO 110JI1 Ha IMMPOBOJAHHK C TOKOM, CBOMCTBaA SJICKTpOMArHuTa,
CBOMCTBA DIIEKTPOJBUTATENS IMOCTOSHHOTO TOKA): (hOPMYIHPOBATh MPOBEPSEMBbIE MPEAIIOIOKEHNS, COOMPATh
YCTaHOBKY W3 MPEAJIOKEHHOTO 000PYIOBAHHSA, OTMCHIBATH XOJ OMBITA M (POPMYIIHPOBATH BHIBOIBI;

BBIMIOJIHATD MpPSAMbIE M3MEPEHHS TEMIIEpaTypbl, OTHOCHUTEIBHON BIAXXHOCTH BO3AYXa, CHIIBI TOKa,
HampsDKEHUS] C HCMOJIb30BAHWEM aHAJIOTOBBIX NPHOOPOB M JATYMKOB (U3MUECKUX BEJIWYHMH, CPaBHUBATDH
pe3yIbTaThl U3MEPEHUH ¢ YIETOM 3a/JaHHON aOCOTIOTHOM MOTPEITHOCTH;

IIPOBOJIUThH MCCJICIOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKOM BEJIUYMHBI OT IPYrOd C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH (3aBUCUMOCTH CONPOTHBICHHUS MPOBOAHMKA OT €ro JUIMHBI, IJIOMAAM MOMEPEYHOrO
CEYCHHUS W YAETHHOTO CONPOTHBIICHUS BEIIECTBa MPOBOJHUKA, CHIIBI TOKa, HAYIIETO Yepe3 MPOBOAHHK, OT
HanpsDKEHUsT Ha  TMPOBOJHHMKE, HCCIEIOBAaHHE IIOCIENOBATENIFHOTO W MApajyielbHOTO  COSAMHEHHN
HpOBOI[HI/IKOB): IJIaHUPOBATH HCCICIOBAHUEC, CO6I/IpaTI) YCTAaHOBKY U BBIIIOJIHATE HU3SMCPCHUA, CICAYA
MIPEJIOKEHHOMY IIJIaHy, (PUKCUPOBATh PE3YyJbTAThl IMOJTYYCHHOW 3aBUCUMOCTH B BHJE TaONHIl U TpaduKoB,
JIEJIaTh BBIBOZBI TI0 PE3YJIbTaTaM HCCIIETOBAHMUS;

IMPOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/ILICCKI/IX BEJINYHH (yIleJ'II)HaSI TEIMI0EMKOCTD BC€IICCTBA,
COIPOTHBIICHUE MTPOBOJHMKA, paboTa U MOIIHOCTH JEKTPHUECKOTO TOKA): MJIaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIIEPUMEHTANBHYIO YCTAHOBKY, CIEAYS MPEAIOKEHHOW HHCTPYKIINH, ¥ BBIYHCIISATH 3HAUEHUE BETNIHHEI,

COOJTIOIATh TIPABMIIA TEXHUKN O€30TIaCHOCTH TIPH padoTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

XapaKTepU30BaTh MPUHIHIIEI ACHCTBHUA U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX ONMHCaHMA (B TOM YHCIIE: CUCTEMA OTOIUICHUs! IOMOB, THTPOMET], IapoBasi TypOHHa, aMIIEpMETP, BOIBTMETP,
CUETYHK ODIIEKTPHUUECKON JHEPIHWH, JIEKTPOOCBETHTEIbHBIE MPHOOPHI, HArpeBaTeNbHBIC 3JIEKTPOIPUOOPHI
(mpuMepsbI), D3JEKTPUYECKHe MPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JEKTPOABHTaTeNlb IOCTOSHHOTO TOKa),
HCTIONB3Ys 3HaHUS O CBOMCTBaX (U3NUECKUX SIBJICHUI U HEOOXOAUMBIEC (HU3MUECKIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUYECKHWE YCTPOHCTBA W W3MEPHUTENbHBIE TNPUOOPHI IO CXeMaM H
CXEMAaTHYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CTOpaHHs, DIIEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMBbl JJICKTPUUECKUX WEemneld ¢ TOCIeAOBaTeNbHBIM |
MapajuIeTbHBIM COSIMHEHNEM JIEMEHTOB, pa3jindasi yCIOBHBIE 0003HAUYEHHUS DIIEMEHTOB AIIEKTPHUYECKUX LETeH;

MIPUBOJUTH TPHUMEPHl (HaXOIWTh WH(OpPMAIMI0O O TMpHMepax) MPAKTUIECKOTO WCIIOIB30BaHUS
($u3NUecKUX 3HaHUH B TIOBCEIHEBHOM JKU3HU A7 oOecrieueHus 0e30MacHOCTH MK 0OpaleHny ¢ IpudopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXpPaHEHHUS 3I0pOBbS W COOJIOAEHHS HOPM SKOJOTHYECKOTO TOBEACHUS B
OKpYyXXarolien cpese;

OCYIIECTBIIATh OMCK WH(OpMAaIuu (HU3NUIECKOTO cojaepkaHus B MHTepHeTe, HA OCHOBE WMEIOIINXCS
3HAHUH W TyTEM CpaBHEHUS JOIMOJHUTEIBHBIX HCTOYHHKOB BBIACIATh WH(POPMAIMIO, KOTOpas SBISCTCS
MPOTUBOPEUMBOM MIIN MOXKET OBITH HEAOCTOBEPHOMH;

WCTIONB30BaTh NIPH BBIITOJIHEHUH y4YeOHBIX 3alaHUil HAayYHO-TIOMYJSAPHYIO JIATEPATYpy (HU3UUECKOTO
COACPpIKaHWs, CIpPaBOYHBIC MaTCpualibl, PECYpPChbl CETU I/IHTepHeT, BJIAaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TEKCTa, TpeoOpa3oBaHusl HHPOPMALIMH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBbIE THCHMEHHBIE W KPaTKUE YCTHBIE COOOIIeHHWs, 0000mas HHPOPMALUIO U3
HECKOJIBKNX HWCTOYHUHKOB (1)I/I3I/I‘ICCKOI‘O COJCpIKaHUA, B TOM YHCIIC HY6J'II/IT-IHO MMPEACTaBIATE PE3YJIbTAThI
MPOEKTHOW WJIM HCCIIEOBATEbCKOW JEeSATENbHOCTH, TPH 3TOM TPaMOTHO WCIIONB30BaTh HW3yUEHHBIN
MIOHSTHWHBINA anmapat Kypca (pU3uKH, COMPOBOKAATH BEICTYIUICHHE MPE3eHTAINCH;

IpU  BBHIIOJTHEHUH YYEeOHBIX MPOEKTOB W HCCICJOBaHUA (PHU3MYECKUX TPOLECCOB PACIPEACIATh
O6H3aHHOCTI/I B Ipynne€ B COOTBETCTBUM C IIOCTABJICHHBIMHU 3adavyaMu, CJICIUTH 3a BBINIOJIHECHUCM IIJIaHa
NEHCTBUI W KOPPEKTHUPOBATh €ro, aJEKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHKATHBHOE B3aUMO/IEHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.



K konmy oOyuenuss B 9 kJjacce mpenMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y O0YJAIOLINXCSI YMEHHI:

HCTONB30BaTh MOHATHS: CHUCTeMa OTCYETa, MaTepHajbHas TOYKa, TPACKTOPHs, OTHOCHUTEIHHOCTDH
MEXaHWYECKOTO IBMKEHHUs, Aepopmanus (ynpyras, miacTudeckas), TpeHUe, IEHTPOCTPEMUTENHFHOE YCKOPEHHE,
HEBECOMOCTh M TMEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TeNo, LEHTP TKECTH TBEPAOTO Tena,
paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U BOJHBIL, 3BYK, HH(PA3BYK U YAbTPa3BYK, JEKTPOMAarHUTHBIE BOJIHBI,
[IKaJIa AIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U ITOTIIONICHHUS,
anb(a, 6eTa- ¥ TaMMa-U3TydeHHsI, U30TOIIbI, SICPHAsI SHEPIeTHKA;

pa3nnyath SBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJHMHEHHOE ABMKEHHE, PABHOYCKOPEHHOE
MpSMOJMHEWHOE JBW)KEHHWE, CBOOOJHOE TaJieHHe Tell, paBHOMEPHOE [BIDKEHHE II0 OKPYKHOCTH,
B3aNIMOJICHICTBHE Tell, PEaKTUBHOE [BWKEHHE, KolledaTrelhbHOe MABIDKEHHE (3aTyXalollfe W BBIHYXKICHHBIC
KojeOaHMs), PE30HAHC, BOJIHOBOE JIBWKEHHE, OTpaXeHHE 3BYyKa, MPSIMOJIMHEWHOE pacHpoCcTpaHeHHeE,
OTpa)XCHUE U MPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPa)KEHHE CBETA, pa3jioskeHne OeJIoro CBeTa B CIIEKTP
U CIOXEHHE CIEKTPaJbHBIX IIBETOB, AWCIIEPCHS CBETa, €CTECTBEHHAs pPaJHOaKTUBHOCTh, BO3HHKHOBEHHE
JIUHEHYaTOro0 CHEeKTpa W3Iy4YeHHs) IO ONHMCAHWI0 WX XapaKTepPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEeMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;

pacmo3HaBaTh MPOSIBICHUE H3YyYCHHBIX (DM3NUECKUX SBICHUA B OKpY)KarolleM Mupe (B TOM dYHCIIe
(du3nyeckue SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, JBMKeHUE TulaHeT CONHEYHOW CHUCTEMBI, pEaKTHBHOE
JIBIDKEHHUE JKUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB XMBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKUE BOJIHBI,
LyHAaMH, 07XO0, IIBETa TeJ, ONTHYECKHE SBJICHUSA B TMPHPOJE, OHOJNOTHMYECKOe [eHCTBHE BHIUMOTO,
yIbTPa(QHOIETOBOTO U PEHTTC€HOBCKOTO M3JIY4YEHUH, €CTECTBEHHBIN paMOaKTUBHBINA (DOH, KOCMUYECKUE JIy4H,
panIuoaKTUBHOE H3IyYCHHE TPHUPOJHBIX MHHEPAIOB, JEHCTBUE PAJHOAKTHBHBIX HM3Iy4YCHUH Ha OpraHH3M
YeNoBeKa), MpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJENSATH CYHICCTBEHHBIC CBOWCTBa
(npu3Haku) GU3NYECKUX SBICHU;

OIHCHIBAaTh HM3y4YCHHBIE CBOWCTBA TeN W (PU3MYECKHE SIBICHUS, HCIIONB3YS (DH3WUYECKHE BEIHMYUHBI
(cpenmHsisi 1 MTHOBEHHAsi CKOPOCTh Tella NP HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMEelIeHHUe, IMyTh,
YIIJIOBasi CKOPOCTh, CUJIa TPEHHS, CHJla YIIPYTOCTH, CHia TSKECTH, YCKOPEHHE CBOOOMHOTO MaJeHHs, BeC Tela,
VAMITYJIBC TeJa, AMITYJIbC CHIIBI, MEXaHU4ecKas padoTa M MOIIHOCTh, MOTEHIIMAIBHAS JHEPTUS Tella, MOIHATOTO
HaJ TIOBEPXHOCTHIO 3EMJIM, IMOTEHIIMAbHAS JHEPTUs CHKATOM TPYXKHUHBI, KHHETUYECKas SHEPrus, ITOJHAas
MeXaHWuecKasl SHeprus, Mepuoj] M YacToTa KojeOaHWd, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTb CBETa, IOKa3aTellb MPEJIOMIICHHSI CPEJibl), IPH ONMCAHWU NPABMIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
WCTIONIb3YEMBIX BEIHYNH, 0003HAYEHUS U €OUHUIBI (PM3UMYECKUX BEIWYNH, HAXOINUTH (DOPMYITBI, CBSI3bIBAIOIINE
JaHHYI0 (PU3MYEeCKyI0 BEIMYMHY C JAPYIHMMH BEIMYMHAMH, CTPOUTH TpadUKd W3yYCHHBIX 3aBUCHMOCTEH
(pU3NUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MYECKHUE SBICHUS M TPOIECCHI, HCIONB3Yys 3aKOH COXpaHEHHS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, PUHIIUI CYNEPIO3HUIIUHN CHJI, IPUHIUN OTHOCUTENbHOCTH [ amuies,
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUS HMIYJIbCA, 3aKOHBl OTPAXCHUS M MPEJIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEN TMPH SIAEPHBIX PEaKIUsAX, MPH OTOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMTMCHIBATH €T0 MaTEMATHIECKOE BRIPAKEHHE;

OOBSICHATH (PU3MYECKHE TIPOLIECCH M CBOWMCTBA TEJ, B TOM YUCIE M B KOHTEKCTE CHUTYaIlMi MPaKTHKO-
OPHEHTHUPOBAHHOI'O XapaKTepa: BBIIBISATh NPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE W3 2-3
JIOTHYECKHUX IaroB C OMOPOH Ha 2—3 HM3yYEHHBIX CBOWCTBA (DHM3MUECKHUX SBICHHHA, QU3HUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHple 3aJaud (ONMUpPAIOLIMEcs Ha CUCTEMY W3 2—3 ypaBHEHHH), MCIOJb3Ys 3aKOHBI H
(dopMyibl, cBs3bIBalOmInEe (HU3NUECKUE BEIWYMHBI: Ha OCHOBE aHAIW3a YCJIOBHUS 3aJayd 3allMChIBAaTh KPaTKOE
YCIIOBHE, BBIABIISATH HEAOCTAIOIINE WM M30BITOYHBIEC JaHHBIEC, BHIOMPATh 3aKOHBI M (HOPMYIBI, HEOOXOAUMEIE
JUIL PEUICHUs, TMPOBOJIUTH pacu€Thl M OICHWBATh PEAMCTUYHOCTh TIONYYEHHOTO 3HAYCHHs (DU3NUECKOH
BEITUYHHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEHIUTh MPH MOMOIIU (PU3MYECKUX METOJOB, HCIOJb3Ys
OIMCAHWE WCCIEOBaHMsI, BBIIEISATh IPOBEPIEMOE MPEAINOJIOKEHHE, OLCHHBATh IMPABWIBLHOCTD MOPSIKA
MIPOBEJICHYSI UCCIIEIOBAHNS, IeTIaTh BEIBOJIBI, MHTEPIIPETHPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

IIPOBOJMUTH OMBITHl N0 HAOIMIOACHNI0 (PU3NUECKUX SBICHUN WM (GU3NYECKHX CBONCTB TeN (M3ydeHHE
BTOpOro 3akoHa HpIOTOHa, 3aKkoHa COXpaHEHHsI SHEPTHH, 3aBUCHMOCTh IEpuoja KOoJeOaHWH NpPY:KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M XKECTKOCTU NPYXHHBI W HE3aBUCUMOCTHh OT aMIUIMTYIbl MallbIX KojeOaHuH,
MPSIMOJIMHEHOE PaclpOCTpaHEHUWE CBETa, pa3ioKeHWe OeJIoro CBeTa B CIEKTP, H3YYEHHE CBOWCTB
M300paKEHHUS B TNIOCKOM 3€pKajie U CBOWCTB WM300paKCHUS TpeaMeTa B COOMpAIOIICH JIMH3E, HaO0ICHUE



CIUIOLIHBIX M JMHEHYaTBhIX CHEKTPOB H3JIY4EHHs): CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY M3 HM30BITOYHOIO
Habopa 000pyIOBaHUSs, OMUCHIBATH X0/ ONBITA U €T0 Pe3yJbTaThl, JOPMYIUPOBATH BHIBOJBL;

MPOBOJUTH MPH HEOOXOAMMOCTH CEPUI0 MpPSIMBIX H3MEPEHHUH, ONpeAeiss CcpeaHee 3HaueHHe
n3MepsieMoll Benn4HuHBI ((POKyCHOE paccTosHHEe coOuparomeil JHH3BI), O0OOCHOBBIBATH BBIOOp cIOcO0Oa
rn3MepeHust (M3MEpPHUTEIHHOTO prUdopa);

MPOBOJUTH HCCIIECAOBAHME 3aBUCHUMOCTEH (U3MYECKHX BEJIMYMH C HCIOJIB30BAHUEM TPIMBIX
HU3MEpEeHUH (3aBUCUMOCTh IMyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM [BIDKEHHHM O€3 HadaJbHOH CKOpPOCTH,
nepnoaga Kone0aHni MaTEMAaTHYECKOTO MasgTHHUKA OT JJIMHBI HATHU, 3aBUCUMOCTH yIJia OTPAXCHUA CBETA OT yIjla
najeHus W yria MpeloMJICHUS OT yIJia MaJCHUs): TUIAHHPOBATh HMCCIIEOBAHUE, CAMOCTOSITENILHO COOMpATh
YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOJIYYCHHOW 3aBUCHMOCTH (PM3MYECKMX BEJIMYMH B BUAE TaONHIl H
rpa¢MKoB, IeNaTh BHIBOBI 110 PE3yIbTaTaM HUCCIIeIOBAHUS;

NPOBOANTH KOCBEHHBIC M3MEPEHUS] (PU3NYECKUX BEMUYWH (CpelHssl CKOPOCTh M YCKOpEHHUE Tella Mpu
PaBHOYCKOPEHHOM JIBM)KEHHUH, YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTD MPYKUHBI, KOOPQHULIUEHT TPEHHS
CKOJIL)KEHMsI, MEXaHudeckass paboTa M MOIIHOCTb, 4acTOTa M MEpuoJ KoyIeOaHuUil MaTeMaTHYecKoro u
IPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHjIa COOMpAaIoLIeld JMH3bL, PagMOaKTHBHBIM ()OH): IUIAHHPOBATbH
HU3MEpEeHUs], coOMpaTh SKCIEPHUMEHTAIBHYI0 YCTAHOBKY M BBHINOJHATH H3MEPEHHs, CIEAys MpelJIOKEHHOH
WHCTPYKUUH, BEIYUCIISATH 3HAYCHNE BEJTMYUHBI U aHAIN3UPOBATh MONTYyUYEHHBIE PE3YNBTAaThl ¢ YUETOM 3aJJaHHOM
MOIPEUIHOCTH U3MEPEHU;

coOJI0/IaTh TpaBUjia TEXHUKH 0€30IMacCHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pPYIOBaHHEM;

pa3nu4aTh OCHOBHBIE MPHU3HAKU M3YyYEHHBIX (U3MUECKHX MOJEJNeH: MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJI0, TOUCUHBIH NCTOUYHUK CBETA, JIyd, TOHKAs JHH3a, INIaHeTapHasi MOAEIb aTOMa, HYKJIIOHHAS! MOZETIb
ATOMHOTO SIJIpa;

XapaKkTepr30BaTh MPUHIHIIEI ACHCTBHUA U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX ONMHCaHMA (B TOM YHCIIE: CIIUAOMETD, AATYNKU HOJI0XKEHHS, PACCTOSHUS U YCKOPEHHS, PAKeTa, 9XO0JIOT, OUKH,
nepuckorn, oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, IO3UMETpP, KaMmepa BuibcoHa), ucmosbsys
3HaHUsI O CBOMCTBAX (PM3MUCCKUX SBJICHUH U HE0OX0IuMbIe (pr3ndecKre 3aKOHOMEPHOCTH;

HCMOJIBb30BaTh CXCMbI U CXCMATHYHBIC PUCYHKH U3YUCHHBIX TCXHHYCCKUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX
IPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MIPH PELICHUH YIeOHO-TIPAaKTHUECKHUX 33134, ONTHYECKUE CXEMbI IS
MIOCTPOEHNUS N300pa)KEHHUH B INIOCKOM 3€pKaJie U COOMparoILeil T1H3e;

MPUBOAUTL MpUMEpPHl (HAXOAWTh WHPOPMALUIO O MpUMepax) TMPAaKTUYECKOTO HCIOJIb30BaHMUS
(u3NUeCKUX 3HaHUH B TIOBCEIHEBHOM JKMU3HU AJIsl oOeciieueHusi 0€30MacHOCTH MPH 00palleHuH ¢ TpubopaMu 1
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUs 310pOBbS U COOJIOAEHMS HOPM SKOJIOTHYECKOI'O IIOBEACHUS B
OKpYXXarollen cpee;

OCYILIECTBIIATh NOUCK HHGOpManuu (QHU3MYECKOTO conepaHus B VIHTepHeTe, caMOCTOSATENHHO
(dopMynupysi MOUCKOBBIN 3apOC, HAXOAUTh MYTH ONpPEIEIeHHUs] JOCTOBEPHOCTH MOJyYeHHONW MH(OpMauy Ha
OCHOBC UMCIOIINXCS 3HAHUU U JOITIOJIHUTCIIBHBIX HCTOYHHUKOB,

UCIIOJIb30BATh INIPH BBINIOJIHEHUH YYEOHBIX 33aJaHUi HAYYHO-TIOMYJSIPHYIO JINTEpaTypy (GHU3NUECKOTrO
COJep)KaHUsl, CIPaBOYHBIE MaTepUallbl, pecypchl ceTu MHTepHeT, BiIajeTh NpUEMAMHM KOHCIEKTHPOBAHHS
TEKCTa, Ipeodpa3oBaHus HH(POPMALIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaThb coOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6HICHI/I$I Ha OCHOBE I/IHq)OpMaHI/II/I U3 HECKOJIbKHX
HUCTOYHUKOB  (DU3BHYECKOT0  COACp)KaHUs, MyONUYHO TIPEACTABISATh  Pe3ylbTaThl MPOCKTHOW WM
HCCIIE/IOBATEIIbCKON JIESITEIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIL30BaTh M3YYEHHBINM MOHSATHUWHBINA ammapar
HN3y4yaeMoro paszena (GHU3MKH M CONPOBOXKIATH BBICTYIUIGHHE IpE3CHTAlUed ¢ ydéToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne || HaumeHnoBaHue pa3iesioB 1 TeM KomnnuecTtBo yacos OnektpoHHbIe (1TH(POBLIE)
n/n MPOTPaMMBI Beerol|[ Koutpossusie || JlaGopatopusre 00pa3oBaTenbHbIC PECYPCHI
paboThI paboTh
Pa3zpnen 1. ®usuka u e€ poJib B O3HAHUHN OKPYKAIOLIEro MUpa
1.1 ||®usuka - Hayka O IpUpPOJIE 2 Bubmmoreka LIOK
https://m.edsoo.ru/7f416194
1.2 ||dusndeckue BETHUHHbI 2 1 bubmuorexa LIOK
https://m.edsoo.ru/7f416194
1.3 ||[EcTecTBeHHOHAYYHBIN METO.T 2 1 bu6nuotexa [IOK
IO3HAHS https://m.edsoo.ru/7f416194
‘I/ITOI‘O 110 pasfeny H 6 H
‘Pame.n 2. IlepBoHaYa/IbHbIE CBEJAEHHUS O CTPOCHUH BellecTBA
2.1 ||CtpoeHue BemecTBa 1 Bubmmoreka [TOK
https://m.edsoo.ru/7f416194
2.2 || [IsmxeHue U B3aUMO/ICHCTBHE 2 1 bubnunoreka [IOK
YaCTHI[ BENIECTBA https://m.edsoo.ru/7f416194
2.3 ||ArperatHbie COCTOSTHHS 2 bu6nuotexa LIOK
BEILIECTBA https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pazaeny H 5 H
‘Par;ne.n 3. IBu:xeHne U B3aUMOeiicTBHE TeJl
3.1 |[Mexannuyeckoe ABHKCHHE 3 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
3.2 ||Muepuus, Macca, INIOTHOCTb 4 1 but6moreka IJOK
https://m.edsoo0.ru/7f416194
3.3 ||Cuna. Bunsl cun 14 1 2 but6mmoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 110 pasaeny H 21 H
‘Par;ne.n 4. laBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB
4.1 | Aanenue. [lepenaua nanenus | 3 bubmorexa LJOK
TBEP/BIMHU TEIIAMH, https://m.edsoo.ru/7f416194
KHUJIKOCTSMU H Ta3aMu
4.2 ||laBieHue KUIKOCTH 5 bubmoteka LIOK
https://m.edsoo.ru/7f416194
4.3 ||ATMOocdepHOe naBieHne 6 Bubmmoreka LIOK
https://m.edsoo0.ru/7f416194
4.4 ||JleficTBUE KUIAKOCTH ¥ ra3a Ha 7 1 3 bubnunoreka [JOK
MOTPYKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
‘I/ITOFO 0 pazaeny H 21 H
‘Pa:me.n 5. PaGora U MOLIHOCTh. JHEPIusi
5.1 |[PabGoTa 1 MOIIIHOCTh 3 1 bubmotexa [IOK
https://m.edsoo0.ru/7f416194
5.2 |[IpocThie MEXaHU3MBI 5 1 Bubmmoreka LIOK
https://m.edsoo.ru/7f416194
5.3 ||Mexanuyeckas 3Heprus 4 1 1 bubnunoreka [JOK

https://m.edsoo.ru/7f416194
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Ne
/1

HaumenoBanue pa3aciioB U TCM ‘

KomnuectBo yacoB

OneKkTpoHHbIE (IU(PPOBLIC)

IIPOTPaMMBI Beero|| Kontponbhsre || JlaGopaToprbre 00pazoBaTeIbHbIE PECYPCHI
paboTHI paboTHI
‘I/ITOFO 10 pazaeny H 12 H
‘PesepBHoe BpeMs H 3 H “ H
OBUIEE KOJIMYECTBO YACOB 68 3 12
10 TTIPO'PAMME
8 KUIACC
No || HaumenoBaHue pa3jesnoB u KonnuectBo uacos DnekTpoHHbIe (U(POBHIC)
n/n TEM MPOTrPaMMEI Beerol|| KonrponsHsie || JaGopatoprsre 00pazoBarenbHbIC PECYPCHI
paboTsl paboTsl
Paznen 1. TensioBble ABIeHUs!
1.1 ||Ctpoenue u cBoiicTBa 7 bu6nuotexa [IOK
BEI[ECTBA https://m.edsoo.ru/7f4181ce
1.2 | TeroBbie potiecchl 21 1 bu6muotexa IIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOI‘O 10 pasjeny ” 28 H

‘Pa:uleﬂ 2. DJIeKTpUYecKHe M MATHUTHBIE SIBJICHHUS

2.1 || 9nexTpuuecKue 3apsibl. 7 1 bubmmotexa LJOK
3apspKeHHBIC TeJla U UX https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBHE

2.2 ||llocrosHubIH 3nekTprueckuii || 20 1 4 bu6nuotexa IIOK
TOK https://m.edsoo.ru/7f4181ce

2.3 ||[MaruuTHbIE SBIICHUS 6 1 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f4181ce

2.4 ||9nexTpoMarHuTHas 4 bu6mmotexa LIOK
WHITYKIAS https://m.edsoo.ru/7f4181ce

‘I/ITOFO 110 pasaeiny ” 37 H

‘PCSCpBHOS BpeMs “ 3 H H H

OBILIEE KOJIMYECTBO YACOB | 68 3 14

1O TTIPOTPAMME

9 KJIACC

Neo | HammenoBaHue pa3aenoB U KonuuectBo yacos OnexTpoHHbIe (IU(POBHIC)

/I TEM MPOTPaMMBI Beero|| KontponsHsie || Tlpaktauecke 00pa3oBaTeIbHBIE PECYPCHI

paboThI paboThI

Paszpnen 1. Mexannuyeckue siBJIeHUsI

1.1 |[Mexanuueckoe ABMKEHHE U 10 1 bu6mmoreka IJOK
CIOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 ||B3aumopeiicTBue TEI 10 1 2 Bbubmuoreka LIOK

https://m.edsoo.ru/7f41a4a6

1.3 ||3akoHbI cOXpaHEHUs 6 1 Bubmuorexa [JOK

https://m.edsoo.ru/7f41a4a6

‘I/ITOFO o paszeny H 26 H

‘Pame.n 2. Mexanuyeckue KoJe0aHusi ¥ BOJIHbI

2.1 [[Mexaunuueckue KojaebaHus 4 1 bu6mmoreka IJOK

https://m.edsoo.ru/7f41a4a6
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Ne | HammeHoBaHuUeE pa3aenoB U

KomnnuectBo yacoB

OnexrpoHHbIE (TU(POBEIE)

/1 TEM IPOTPaMMBbI Koutposbibie || [IpakTiueckue o0pa3oBaTeIbHBIE PECYPCHI
paboTs paboTs
2.2 |[MexaHu4ecKkre BOIHBL. 3BYK 1 bubmmotexa [IOK

https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pa3zeny

‘Pame.n 3. DAeKTPOMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 |DnexTpoMarHuTHOE MoJie U
9JIEKTPOMAarHUTHBIC BOJHEI

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pazzeny

‘Pasne.n 4. CBeTOBBIC ABJICHHUA

4.1 ||3axoHBI pacipocTpaHEeHUs 1 Bubmorexa [JOK
CBETA https://m.edsoo.ru/7f41a4a6
4.2 ||JInH3BI U OITHYECKHE 1 bu6mmoreka [JOK
npruOOPEI https://m.edsoo.ru/7f41a4a6
4.3 ||Paznoskenue Genoro ceera B bubmuoreka [{OK
CIIEKTp https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pazzeny
‘Pasne.n 5. KBaHTOBbIE SIBJIEHMS
5.1 |Mcnyckanue u MorJonieHne 1 bubmmotexa [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHure aTOMHOIO siipa bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 |[SlaepHble peakiuu 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aeny
‘Pasneﬂ 6. I[loBTOpPUTENLHO-00001IAIO NI MOYJ/Ib
6.1 |[ToBTopenue u 0600IIEHUE 2 bubmmotexa [IOK
coJep>kaHus Kypca pU3MKH 32 https://m.edsoo.ru/7f41a4a6
7-9 knacc
‘I/ITOFO 10 paszeny
OBLIEE KOJIMYECTBO YACOB 3 10

1O ITPOI'PAMME

[OKYMEHT NOAMNUCAH
QNEKTPOHHOW NMOAMUCHIO

Vpura
icTBUTeneH: ¢ 02.09.2024 o 02.12.2025

Ceptudmkat: 0239E90301DFB108A4419593C690359D82
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