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N

INOACHUTEJIbBHAS 3AIINCKA

Copep:xaHuie mporpaMmbl HallpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH
yUanmxcs ¥ OpraHu3aIfio n3ydeHus: GU3UKN Ha JeSTeIIbHOCTHONW OCHOBE. B Hell yuuThIBaIOTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUpPYEMBIM
JUYHOCTHBIM U METANpPEAMETHBIM pe3yibTaTaM OOYYCHHsS, & TaKXKE MEKIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «®U3UKA)»

Kypc ¢usuku — cucremoobpa3yromuil Ui €CTeCTBEHHOHAYYHbIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (p3MUecKre 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
OuoJsiorueit, acTpoHOMHUe U (usudeckoil reorpadueit. Ouzrka — ITO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO U IIPEIOCTABIISAET
HauOoJiee siCHble 00paslibl MPUMEHEHUSI HAayYHOI'0 METOAA MO3HaHMs, T.€. crocoda MOodydeHus
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Haxonen, ¢pusnka — 3T0 npeaMeT, KOTOPbI HApPSALY C APYTUMU
€CTeCTBEHHOHAYYHbIMM TIpeAMETaMM JIOJDKEH JaTh UIKOJbHMKAM IpejACTaBieHUuEe 00
YBIJIEKATEJIbHOCTH HAyYHOTO HCCJIENIOBAaHUS M PAJOCTH CAMOCTOATEIBHOTO OTKPBITUS HOBOI'O
3HaHUS.

OpHa 13 rI1aBHBIX 337124 (PU3UYecKoro 00pa3oBaHus B CTPYKTYpeE 001Iero 00pa3oBaHus COCTOUT
B (hOpPMUPOBAHUM €CTECTBEHHOHAYYHOU I'PAaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW MaccChl
o0yJaromuxcs, KOTOpble B AajibHeWmeM OyayT 3aHATHI B CaMbIX pa3sHO OOpa3HBIX chepax
nestesibHOCTH. Ho He MeHee BayKHOM 3ajauell sBJISICTCS BBIABICHUE M NOATOTOBKA TaJaHTIUBBIX
MOJIOJBIX JIFOACH sl TPOJOJDKEHHs 00pa3oBaHUsT M JalbHEHIIEH mpodeccHoHaIbHON
JeSITeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYUYHBIX MCCIIEIOBAaHUN U CO3JJaHUM HOBBIX TE€XHOJOTHI.
CornacHO NPUHATOMY B MEXKIYHAPOJIHOM COOOILECTBE ompeneseHnto, «EcrecTBeHHOHayYHast
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHMMAaTh AKTUBHYIO I'PAXJIAHCKYIO MO3ULUI0 IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HaYKaMHU, U €r0 TOTOBHOCTb
MHTEPECOBAThCSl €©CTECTBEHHOHAYYHBIMM HAEsIMH. HaydyHO TIpaMOTHBIN 4YENOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCY)KJIEHUU MpOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CieyIoluX KOMIETEHTHOCTEN!:

HAy4YHO OOBSCHATD SIBIICHUS,

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEIOBAHMUS,

MHTEPIPETUPOBATH JAHHBIE U UCIIOJb30BATh HAYUHbIE JOKA3aTEIbCTBA IS TIOJIYYEHHUS
BEIBOJIOB.

N3yuenne  Qusnku  cmocoOHO  BHECTHM  pemaronuid  BKJIag B (OpPMHpPOBAHUE
€CTeCTBEHHOHAYYHOW IPaMOTHOCTH O0YUYaIOIUXCS.

HEJX N3YYEHUSA YYEBHOI'O IPEIMETA «®PU3UKA»

Henmn wu3yueHuss (QU3MKKM HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs ONpEIENCHBl B
Konuenmnuu npenogaBanust yueOHOro npeamera

«Pu3uka» B o0pa3zoBaTeNbHBIX oOpraHuzanuax Poccuiickoit @enepanuu, peanru3yromux
OCHOBHbIE  00111€00pa3oBaTe/IbHBIE MPOTpaMMbl, yTBepkAEHHON pemenueMm Kosieruu
MunucrepcerBa npocsenieHust Poccuiickoit @enepanuu, nporokoin ot 3 aekadpst 2019 r. Ne TIK-
4BH.

Henu nzyuenus Gu3nuku:

proOpeTeHne UHTEpECca U CTPEMIIEHHUS 00yUarOIINXCs K HAyYHOMY

W3YYEHHUIO MPHUPOJBI, Pa3BUTHE HX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
pa3BUTHE PEJICTABICHUN O HAYYHOM METO/E MM03HaHUs U (OpMUPOBAHNE
HCCIIEA0BATEIBCKOI0 OTHOLIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;



(GbopMHpOBaHKHE HAYYHOTO MUPOBO33PEHNUS KaK Pe3ysIbTaTa U3y4E€HUSI OCHOB CTPOCHHUS
MaTepuH U QyHIaAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

(bopMHpoBaHKE IPEACTABICHUIN O POJIM (PU3UKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHII;

pa3BUTHE IIPEICTABICHUN O BO3MOXKHBIX cepax Oyayuiei npoheccuOHaIbHON AEATENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY O0YyYSHHIO B TOM HaIlpaBJICHUH.

JlocTkeHre STUX Ielieii Ha YpPOBHE OCHOBHOTO 00Iero ooOpa3oBaHUs 00OecreYnBacTCs
pEelIeHUEM CIICYIONINX 3a/1a4:

npHOOpETeHUE 3HAHUH O JIUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

pUOOPETEHUE YMEHHUI OITUCHIBATh H OOBSCHSTH (PU3NYECKHE SIBIICHUS C UCIIOJIh30BAaHHEM
MOJyYEHHBIX 3HAHMI;

OCBOCHHE METOJIOB PEIICHUS IPOCTEHIIINX PACYETHBIX 3a/1a4 C UCTIOJIb30BaHUEM (DU3HUYECKIX
MO/IeJIeH, TBOPYCCKHUX M MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOATh IPUPOTHBIC SIBJICHUS U BHIIOJIHATH OIBITHI, JIJAOOPATOPHBIC
pabOThI M FKCIICPUMECHTAIBHBIC HCCIICAOBAHKS C UCIIOJIb30BAHUEM U3MEPHUTEIIbHBIX IIPUOOPOB;
OCBOCHHE TIPUEMOB Pa0OTHI ¢ HHPOPMAIUEH PU3MIECKOTO COACPIKAHMUS, BKITFOUAs
HHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHHUIX (PU3UKHU; aHAIN3 U KPUTHICCKOE OI[CHUBAHUE
nH(popManuu;

3HAKOMCTBO CO cepamu MPoPecCHOHATBHON JIeITeIFHOCTH, CBI3aHHBIMY ¢ (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUECKOM HAYKH.

MECTO YYEBHOT'O NIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisiercss 00s13aTENBHBIM NPEIMETOM Ha YPOBHE
OCHOBHOro o0miero odpa3oBanusi. JlaHHas mporpamma npenycMaTpuBaeT U3ydyeHue (Gpu3uku Ha
0a30BOM ypOBHE

B 7 ki1acce B 00béMe 68 wacoB 1Mo 2 yaca B HEJEIIO;
B 8 Kj1acce B 00béMe 68 yacoB mo 2 yaca B HEJEINIO;
B 9 kimacce B 00béme 102 waca 1o 3 yaca B HEIEIIO.

YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

®usuka, 7 knacc/Ilepeimkun A.B., OO0 «IPOD®A»; AO «M3narensctBo [IpocBemenney;
®usuka 8§ knacce/[leppimkun A.B., OO0 «IPODA»; AO «M3natensbctBo [Ipocemienue»;
®uzuka 9 knacc/Ilepsimkun A.B., OO0 «/IPO®A»; AO «M3natensctBo [Ipocsemenne»

METOANUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIS

TuroBoi KOMIJIEKT METOOUUECKUX JAOKYMCHTOB



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

N

7 KJiacc
Pa3znes 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
dusznka — HayKa O MPHUPOJE, M3y4aeT (U3UYECKUE SIBICHUS: MEXaHHMUYECKHE, TEIUIOBBIC,

JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUUMHBL M3Mmepenune ¢usznyeckux BenuuuH. Dusndeckue TpUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u 1pyrue ecTeCTBEeHHbIE HAYKH M3Y4aloT Mpupoay. EcTecTBeHHOHAYYHBII METOA
IIO3HAHUSA: HAOJII0IeHNe, IOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHIKEHHE TUIIOTE3, SKCIIEPUMEHT 110
IPOBEPKE TUIOTE3, 00bACHEHHE HaOM0gaeMoro siineHus. Onucanue (QpU3MUECKUX SBICHUN C
IIOMOIIBIO MOJIEIIEN.

JdemMoHcTpanuu

1. MexaHuueckue, TeIIOBbIE, JICKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckue MpHOOPH M TpoOIexypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM M IH(PPOBBIM
puoOpOM.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenue LeHbl JeNeHUs MIKaJlIbl U3MEPUTEILHOrO Ipudopa

2. U3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tela

3. Onpenenenue pasmMepoB MajbIX TEJ

Pa3znen 2. [lepBoHayaibHble CBeEHUS 0 CTPOEHUHU BellleCTBA

CTpOGHI/Ie BC€IICCTBA. aTOMBI U MOJIeKy.HI)I, nux pa3Mepr OHLITBI, JOKAa3bIBAKOIIINEC III/ICerTHOe
cTpoeHue BemecTBa. ONbIThI, JOKA3bIBAOIIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxkenue yactuil BemiecTBa. CBsA3b CKOPOCTH JIBIDKCHHMSI YacTHI[ C TEMIIEPaTypOM.
bpoyHoBckoe nBwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHHUC.

ArperatHble COCTOSTHUS BEIIIECTBA: CTPOSHUE T'a30B, )KUIKOCTEH U TBEPIBIX (KPUCTAIITNIECKHX )
TCII. BSaI/IMOCBHSB Me)Kle CBOfICTBaMPI BCILICCTB B paSHBIX al"peFaTHI)IX COCTOAHHUAX MU HUX
ATOMHOMOJIEKYJISAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSHUM BOJABI. B3anMocBs3b
MG)KI[y CBOfICTB&MI/I BCIICCTB B pa3HBIX arperaTHHx COCTOAHUAX U UX aTOMHOMOJ'IeKyJ'ISIpHI)IM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHHM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOIHBI.

JdemoncTpanuu

HaGmtonenne OpOyHOBCKOTO JBUKEHHS
Hab6monenue nuddyzumn
Habmonenue siBiaeHuii, 00BACHIIONUXCS MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YacTHIl BEIIECTB

JlaGopaTopHbie paGoThI U ONBITHI
Onenka AuaMeTpa aToMa METO0M PsiIOB (€ Ucmoib30BaHUEM (hoTorpaduii)

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

Mexanuueckoe aBukeHue. PaBHomepHOe U HepaBHOMEpHOE nABMKeHHE. CkopocTh. CpenHss
CKOpPOCTb IIPU HEPABHOMEPHOM JBHKEHUU. PacuéT myTtu m BpeMeHH JBH)XeHUA. PaBHOMEpHOE U
HepaBHOMEpHOe JBHKeHHE. CKopocTb. CpemHsisi CKOPOCTb MPU HEPABHOMEPHOM JBUKEHUHU.
Pacuér nyTt 1 BpeMeHH JIBH>KECHHUSI.

SBnenue nHepuuu. 3aKkoH UHepUUU. B3anMoaeicTBre Ten Kak NpUuYrMHa U3MEHEHHUS! CKOPOCTH
JIBIDKEeHUs Tesl. Macca kak mepa mHepTHocTH Tena. [ImoTHocTh BemecTBa. CBsI3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIeCTBA.



Cuna Kak xapakTepHuCTHKa B3aumoaercTBus tei. Cuiia ynpyroctu U 3akoH ['yka. M3mepenue
CHUJIBI C IOMOIIBIO IMHAMOMETpA. SIBNIeHNE TATOTeHUS U cujia TsbkecTh. Cuiia TSYKECTH Ha IPYTUx
miaHetax (MC). Bec Tena. HeBecomocTs. CoskeHHE CHJI, HAIPABICHHBIX 1O OJHOM MPSMOM.
PaBnoaeiictByromas cui. Cua Tpenus. TpeHue CKOJIbXEHUs U TPEeHUE MoKos1. TpeHue B npupo/ie
u texauke (MC).

JdemMoHcTpanuu

1. HaGmroneHne MexaHM4ecKoro ABM)KEHUS Tea

2. VI3amepenue CKOpoCTH NMPSIMOIUHEHHOTO ABUKEHUS

3. HaGmronenue siBeHUst MHEPIIUU

4. HabGnroenue U3MEHEHUS! CKOPOCTH MTPH B3aUMOJICHCTBHUHU Tell

5. CpaBHEHME MacC 10 B3aUMOJICHCTBUIO TEJ

6. CnojxeHue cuil, HalpaBJeHHbIX 110 OJHOW IPSIMON

JlabGoparopHblie padoThI M ONBITHI

1. Ompenenenue cpeaHell CKOPOCTH CKOJIbXEHHsS Opycka WiIM IIapuKa MO HAKJIOHHOM
TUIOCKOCTH

2. OnpeneneHue MI0THOCTH TBEPAOIO Tella

3. 'pagyupoBanue npyXHHBI ¥ U3MEPEHUE CHII TUTHAMOMETPOM

4. BolsicHEHHE 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXKEHUS OT TUIOMIAAN COIPUKOCHOBEHUS TEI U
MPKUMAIOIIEH CHUITBI

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHBIIIEHUS W YBENWYEHUs NaBiieHus. JlaBnenue raza. 3aBUCHUMOCTH
JaBJeHus ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPABIMU TEIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MalmvHbl. 3aBUCHUMOCTH JIAaBJICHUS KUIAKOCTH OT
ryounsl.  ['miapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe maBieHue. [IpUUMHBI CyIIECTBOBaHHUS BO3IYIIHOM
o6omoukn 3emnu. Onwit Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Hax YypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Telo. BeiTankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

JdemoncTpanuu

1. 3aBUCUMOCTD JIaBJIEHUS ra3a OT TEMIEPATYPhI

2. Ilepenaya naBieHHs )KUIKOCTBIO U Ta30M

3. CooOutaromuecs cocysl

4. I'mapaBnuuecKuil mpecc

5. IIposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS

6. 3aBUCHMOCTh BBHITAJIKUBAIOIIECH CHIIBI OT 00BEMa MOTPYXKEHHONW YAaCTH Tela U MIOTHOCTU
KUIKOCTH

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOMW KUJIKOCTH

8. YcioBue miaBaHus TeI: TJIaBaHWE WM TTOTPYKEHHE Te B 32 BUCUMOCTH OT COOTHOIICHHS
IJIOTHOCTEHN TeNa U KUJKOCTU

JlaGopaTopHbie paGoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
Tena

2. OnpeneneHue BHITAIKUBAIONIEH CUITBI, IEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B )KUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
Macchl Tesna

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
Mexannyeckas pabora. MOIIHOCTS.



[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexaHuku. KII/|
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas m noreHuuanbHas sHeprus. [IpeBpamienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue pabOTHI CUIIBI TPEHUSI TPU PABHOMEPHOM JBUKEHHUHU TeJa IO TOPU3OHTAILHON
[IOBEPXHOCTHU

2. UccnenoBanue yCJIOBHI paBHOBECHS phluara

3. Usmepenne KII/] Hak1oHHOM MIIOCKOCTH

8 KVIACC

Pa3pea 1. TenioBble iBJIeHUSA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUN CTPOEHHUs BellecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyJl. ONbIThl, TOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOpHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauuBaHMEe M KalWUIApHBIE SIBIECHUA. TeruioBoe
pacUIMpEeHHE U CKaTHUE.

Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHL.

Buytpennsas osHeprus CnocoObl U3MEHEHHUsT BHYTPEHHEW »JHEpruM: TeIulonepeaadya Hu
coBepieHre padoThl. Bupl Temonepeaadu: TeIIONpOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.
KonnyectBo TenmnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnaooOMeH U TemIoBoe
paBHOBECHE. VYpaBHeHue TEIJIOBOTO OanaHca.
[InaBneHue W OTBEpAEBAaHUE KPUCTAUIMYECKUX BEUIECTB. YJENIbHAs TEIJIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcarus. HWcmapenune (MC). Kumnenuwe. VYnenpHas TemioTa
napooOpa3zoBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc()epHOro JIaBJIEHUS.
BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y JeNbHas TEMI0Ta CrOPaHUs.

[Ipunnuns! padots! Temnosbix apurateneid. KI1/] rennosoro nsurarens. Tennosslie ABUTraTenu
U 3ammrTa okpyxarouei cpeasl (MC). 3akoH coXpaHEHUs U MPEBpAILEHHs] SHEPTUU B TEIIIOBBIX
npoueccax (MC).

Jemoncmpayuu

. HaGmronenne OpOyHOBCKOTO JBUKEHUS

. Habmronenue nud¢ysun

. HaGmronenue siBneHnii CMauyuBaHUsI M KaTWJUTSIPHBIX SIBJICHUI
. Habmrotenue TemnoBoro pacuimpeHust e

. I3menenne naBieHus ra3a mpu M3MEHEHHH 00bhEMa M HArPEBAaHUH W OXJIAXKICHUH
. [IpaBuna usmepeHus temneparypbl

. Bunpl Tenuionepenaun

. OxnaxaeHue mpu COBEPIICHUH paOOThI

9. HarpeBanue npu coBepiieHHH pabOThl BHEUTHUMHU CUJIaMH
10. CpaBHeHME TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB

11. HaOmrogeHue KUIeHus

12 .HabnroneHue MocTOsHCTBA TEMIIEPaTyphl MPH ILIABICHUH
13. Monenn TeIIOBBIX ABUTATEIIEH

O JIAN N WLWN —



Jlabopamopnuvie pabomot u onvimaol

1. TlpoBepka THUIOTE3bl JUHEHHOH 3aBUCUMOCTH JUIMHBI CTOJIOMKA IKHJAKOCTH B
TEPMOMETPHUYECKOH TPyOKe OT TeMIIepaTyphbl

2. VccnenoBanue sSBIICHUS TETIOOOMEHA MPY CMENTUBAHUH XOJIOAHOU U TOPSYCH BOJIBI

3. Onpenenenue yaenabHOU TETNIOEMKOCTH BEIIECTBA

4.. OnpeneneHne OTHOCUTEIbHOM BIaKHOCTH BO3/1yXa

Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onektpusanus Ten. JIBa poja 3JIeKTpUYECKUX 3apsAloB. B3aumonencTBue 3apsiKEHHBIX TEINl.
3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiioB U
pPacCTOSTHUS MEX]TY TeJIaMu).

Onexrpuueckoe noisie. Hampspk€HHOCTH anekTpuueckoro mois. I[lpuHumn cynepnozunun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIN 3eKTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

OneKTpUYecKUuid TOK. YCJIOBHUS CYIIECTBOBAHUS DJEKTPUUYECKOro Toka. McrouHuku
MIOCTOSIHHOTO TOKA. HetictBust AIEKTPUUECKOTO
TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUYECKUM TOK B )KUJKOCTSIX U Ira3ax.

Onektpuueckas uenb. Cuiia Toka. DeKkTpruieckoe HanpsikeHue. ConpoTUBIEHNE TPOBOJHUKA.
VYnenpHOe conmpoTHBiIEHHE BeulecTBa. 3akoH Oma ans ywyactka nenu. IlocnmepgoBarenbHoe u
napajuieIbHOE COEUHEHNE ITPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUUECKOro ToKa. 3akoH Jxoyns— JleHna. DnekTpuyecKue memnu u
MOTPEOUTENH SIEKTPUUECKOM sHepruu B ObITy. KOopoTkoe 3aMbIkaHUeE.

[TocrossuHble MarHuThl. B3auMonelHcTBUE TMOCTOAHHBIX  MAarHUTOB. MarmuTHOE IOJE.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTeNlb IIOCTOSSHHOro Toka. lcmonbs3oBanue
ANIEKTPOJIBUraTesIeN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SIBneHuwe  snekTpoMarHUTHOM — mHAyKuuMu. IIpaBmwio  JleHna.
OnektporeHeparop. CrnocoObl TMOTy4YeHUs SJICKTPUYE CKOM SHEPruu. DJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu

OnexTpusanus Ten
JIBa posia 2JIEeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell
YCTpoUCTBO U IEUCTBHE DJIEKTPOCKOIA
DnexTpocTaTHuecKast UHIYKIIHUS
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aps10B
[IpoBOAHMKY U TUANEKTPUKH
MonenpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MO
HcTouHnKH MOCTOSHHOTO TOKA
JIenCTBUA DJIEKTPUYECKOTO TOKA
. DNEKTPUYECKUN TOK B )KUIKOCTH
. 'a30BBIi1 pa3psn
. U3mepenue cuitbl TOka aMInepmMeTpoM
. I3MepeHue 27eKTpUUECKOr0 HAIpPSKEHHUSI BOJIBTMETPOM
. PeocraTt n marasuH conpoTHBIICHUN
. B3aumoeiicTBie MOCTOSHHBIX MarHUTOB
. MonienrpoBaHie HEBO3MOXKHOCTH pa3/IeJICHHs MOJTI0COB MarHUTa
. MoziennpoBaHie MarHUTHBIX 110JIEW OCTOSTHHBIX MarHUTOB
. OmeIT Opcrena

CoNOR~WNE
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19. MarauTHoe 1oJyie TOKa. DJIEKTPOMarHuT

20. JleficTBue MarHUTHOIO NOJIS1 HA IPOBOAHMK C TOKOM 21 DJEKTpoABUraTeslb NOCTOSSHHOTO
TOKa

22. UccnepoBaHue siBIEHUS 3JE€KTPOMArHUTHOW MHIYKIIUU

23. Onbitel apanes

24. 3aBUCHMOCTb HAINPaBJIECHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHMUSI

25. DaekTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnuvie pabomot u onvimal

1. COopxka u npoBepka pabOThI JIEKTPUUECKOH LIeNHU TOCTOSHHOIO TOKa

2. M3mepeHue U perylImpoBaHUe CHIIbI TOKA

3. MHccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 Pe3UCTOpP, OT COINPOTHBIICHHS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE

4. TlpoBepka mpaBuila CJIOKEHUS HANPSDKEHUH MPH MOCIEI0BAaTEIbHOM COEIMHEHUM JBYX
pE3UCTOPOB

5. IIpoBepka mpaBuiia Juist CUIIbI TOKA MPH NapajuIeIbHOM COSIMHEHUH PE3UCTOPOB

6. Omnpenenenne paboThI HIEKTPHUECKOTO TOKA, HIYIIEr0 Yepe3 pe3ucTop

7. UccnenoBaHne MarHUTHOTO B3aMMOAEHCTBUS TOCTOSIHHBIX MarHUTOB

8. UccnenoBanue AeiCTBUS 3JEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPENIKY

9. KoHcrpynpoBaHue M u3ydyeHHE pabOThl 3JIEKTPOJBUTATEIS

9 KJIACC
Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexannueckoe aBmwkeHue. MartepuanbHas Touka. Cucrema orcdé€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMoONIMHENHOE nBMKEeHME. HepaBHOMepHOE
IpsIMOJIMHENHOE ABMKeHHE. CpenHsisi U MIHOBEHHAs CKOpPOCTb Tejla INPH HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoiiuHeliHoe aABrkeHne. CBoOoiHOe majieHue. OMbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpY)XHOCTU. Ilepron m vactora obpaieHus. JIuneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepsbiil 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: CUila TPEHHS CKOJIBKEHMSI, CUJIa TPEHNUS IT0KOS,
Jpyrue BUJbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOpPEHHE CBOOOJHOrO MaJeHHs.
JBuxenne niaHer Bokpyr Comnuma (MC). IlepBas kocmuueckas ckopocTtb. HeBecomocTh u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHO Touku. AOCOMOTHO TBEPI0OE Teno. PaBHOBecue TBEpIOTO Tena
C 3aKpEINIEHHON OCBIO BpameHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3mMeHeHne mmiynbca. MMImynbsc cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBnOe nBrmkenue (MC).

Mexannueckass pabota U MoOIIHOCTh. PabGota cui TspkecTd, ynpyroctd, TpeHus CBsi3b
3Heprun U paboTsl lloTeHuManbHas SHEPrUsl Teja, MOJHATOrO HAaJ IMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3Heprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu

1. Ha6J'IIO,Z[CHI/IC MCXAaHUYCCKOI'0 IBUKCHUS TCJIa OTHOCUTCIIbHO PA3HBIX TECJI OTCYETa



2. CpaBHeHHe ITyTeH U TPAEKTOPHIl IBUKEHUSI OJJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCYETA

3. H3mMepeHne cKOpOCTH U YCKOPEHHUS MPSMOIUHEHHOTO TBUKCHHUS

4. UccnegoBanue MpU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS

5. HaOmtonenue IBUKEHHS TeJla MO OKPY>KHOCTH

6. Habnronenne MexaHu4eCKUX SIBJICHUN, TPOUCXOAAIIUX B cucTteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENILHO KaOMHeTa (GU3UKU

7. 3aBUCHUMOCTb YCKOPEHHUS Tella OT MacChl Tela U ICUCTBYIONIECH Ha HETO CUJIbI

8. HaOmtonenue paBeHCTBa CUII IPU B3aUMOJICHCTBUH TEJ

9. M3MeHeHue Beca Tena Mpu YCKOPEHHOM JIBIKEHUU

10.ITepenaya umnysbca Mpy B3aUMOJICUCTBUU Tl

11.IIpeoOpa3zoBanus SHEPTUU TIPU B3aUMOJICHCTBUH T

12.CoxpaHeHnue uMnysbca Npyu HEYNPYromM B3auMOJICUCTBUU

13.CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIIPYTrOM B3aUMOJIEHCTBUN

14.HabmtoieHre peakTUBHOTO JIBHKEHUS

15.CoxpaneHre MeXaHUYECKOW YHEPTUU TIPU CBOOOIHOM ITaJICHUN

16. CoxpaneHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU Teja MO ACHCTBUEM IIPYKUHBI
Jlabopamopnuvie pabomovt u onvimuol

1. Onpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpycKa UiIU IBUYKEHUS IIapuKa 110 HAaKJIOHHOU
TUIOCKOCTH

2. Omnpenenenne yCKOPSHUS TeJla MPU PaBHOYCKOPESHHOM JBHKCHHH 10 HAKIIOHHOW TUIOCKOCTH
3. HccrnenoBanue 3aBUCMOCTH IYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3
Ha4aJIbHOW CKOPOCTH

4. WccrnenoBaHue 3aBUCIMOCTHU CHIIbI TPEHUS CKOJIBKEHHS OT CHIIbI HOPMAJIbHOTO J1aBIICHUS

5. Ompenenenne kKodpPUIHEHTA TPEHUS CKOIBKEHUS

6. Onpenenenue kECTKOCTH MPY>KUHBI

7. Omnpenenenue paboThl CUIIbI TPEHUSI P PABHOMEPHOM JIBUYKEHUU TeJla 110 TOPU30HTAILHOM
MOBEPXHOCTHU

8.0mpenenenne pabOTHl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C UCIOIb30BAHHEM
HEMOABMKHOTO U MOABHKHOTO OJIOKOB

9.M3ydyeHue 3aKoHa COXpaHEHMsI SHEPTUU

Pa3pnen 2. Mexanuyeckne KoJ1e0aHUSA M BOJTHBI

KonebarenbHoe nBrkeHue. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHHMIA: TIEPHO/T, 4aCTOTa,
aMIuMTya. MaremMatudeckuil M Mpy>KUHHBIN MasTHUKH. [IpeBpaliienue sHepruu npu
KoJieOaTeIbHOM JBIKEHUHU. 3aryxaronue kosedanus. BeinyxaeHHbIe KojeOanus. Pe3onaHnc.
Mexannuyeckue BoiHbL. CBOHCTBA MeXaHUYECKUX BOJH. [Ipo J0IbHBIE U MONIEpEeYHbIE BOJIHEI.
JIyTiHA BOJIHBI B CKOPOCTH €€ pacipocTpaHeHusi. MexaHU4eCKHe BOJTHBI B TBEPIOM TeJIe,
ceiicmuueckue BoiHbI (MC).

3Byk. ['pomMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu

1. HaGmonenue koneGaHuii Tel MO JEHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. Habmoienue konebaHuiil rpy3a Ha HUTH U Ha MPYKUHE

3. HaGmroieHue BBIHYXJIEHHBIX KOJIeOaHUN U pe30HaHca

4. PacnipocTpaHeHu€e MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHUECKUI Pe30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenne 4acTOTHI U TIEPUO/Ia KOJIeOaHUH MAaTEMAaTHIECKOTO MasITHIKA



2. OnpeneneHue 9acTOThI U eproa KoJieOaHUN MPYKUHHOTO MasTHUKA

3. MccnenoBaHue 3aBUCMOCTH NIEpUO/1a KOJIeOAHHI MMOJIBEIIEHHOTO K HUTH Ipy3a OT JJIUHBI

HUTHU

4. UccnenoBanue 3aBUCUMOCTH MEPHOA KOIeOaHUH NPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a
5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEpHUoa KojeOaHui IPYy>KMHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH IPYKUHBI

6. 3mepenue yckopeHus CBOOOAHOTO NMaieHUS

Pa3nes 3. DiieKTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMArHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouiH [lIkana 3nekTpoMarHuTHEIX BOJH. Mcnonib30BaHue 3J€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM
CBSI3U.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
2. BosHOBBIE CBOIICTBA CBETA
Jlabopamopnuvie pabomot u onvimul

1. 3y4eHue CBOMCTB JEKTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa
Pa3znen 4. CBeToBbBIC SIBJIEHUS

JlyueBas mozaens ceta. Mctounuku cBera. [IpsMOIMHEHOE paclpoCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienue cBera. 3aKoH npeaoMieHus cBeTa. [loHOe BHYTpeHHEE OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xon nyued B nmH3e. OnTHueckas cucrema QoroanmnapaTa, MUKpPOCKONa U
tesneckona (MC). I'na3 kak onTuueckas cuctemMa. biaM30pykocTs U 1albHO30PKOCTb.
Paznoxenue OGenoro ceera B crnekTp. OmnbiTel HploToHa. CroXeHHE CIEKTpaibHBIX
uBeToB. /lucnepcus ceera.
Hemoncmpayuu

[IpssMonuHENHOE pacIPOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300paxeHuil B IOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon nyueit B coOuparomiei Junse.

Xox Jydel B paccenBaroLIeH JIMH3E.

[Tonmy4yenue n300paXkeHUIA € TOMOIIBIO JTUH3.

[TpuHnmn neiicTBus GoroanmnapaTa, MUKpPOCKOIA U TEJIECKOIIA.
10.Mopens rnasa.

11.Pa3noxenune 6eoro cBeTa B CIEKT).

12.ITonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HbIX IIBETOB.

©CoNoa~wWNE

Jlabopamopuvie pabomol u onvimul

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIy4ya OT yIJja MaJeHusl.

2. M3yueHne XxapakTepUCTHK U300pa)keHUs peMeTa B IIJIOCKOM 3€pKalle.

3. MccrnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUS CBETOBOI'O JIyda OT yIJla aJeHUs Ha
IPaHUIIE «BO3TyX—CTEKIION.
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4. ITomydenne n300paxeHUM ¢ TOMOIILI0 COOMPAIOIICH JIMH3BI
5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
6. OTBITHI TI0 Pa3IOKESHHUIO OEIIOTO CBETA B CIICKTP.

Pa3gen 5. KBanToBbI€e SIBJIeHUSA

OmneiTel Pezepdopaa u mmanerapuas Mmozaenb aroma. Mozens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIie CIIEKTPBI.

PamnoaktuBHOCTh. Anbda, Oera u rammausnydeHus. CTpoeHHE AaTOMHOrO sjpa.
HyxnonHas monens aromHoro sapa. M3oTomnsl.

PannoaktuBHble npeBpamnienus. llepuoa nonypacnana aTOMHBIX s1€p.

SnepHble peakunu. 3aKOHBI COXPaHEHMSI 3apsJ0BOT0 U MACCOBOIO YNCEN. DHEPTUs CBSI3U
aTOMHBIX si7ep. CBsA3b Macchl M 3Hepruu. Peakunu cuHresa u neneHus saep. crouHnky sHepruu
Comnnna u 38831 (MC).

SAnepHast sHepretuka. J[elcTBUS paguOaKTUBHBIX WM3IYyYEHUN Ha KHUBBIC OpPraHU3MbI
MO).

Hemoncmpayuu

1. CrieKTpbl U3J1y4€HUs U TOTJIOIECHHUS.

2. CnekTpsbl pa3InyHbIX ra3os.

3. Cnextp BOAOpOIA.

4. HaGmronenue TpekoB B kamepe BumbcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYyYEHUH.

6. Peructparius u3nydeHus NPUPOJAHBIX MUHEPATIOB U MPOIYK TOB.
Jlabopamopnuvie pabomot u onvimuol

1. Habmro1eHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. UccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI 10 TOPMO3ZHOMY IYTH (110
¢dororpadusm).

3. VI3mepeHue paJuoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKOIINI MOIYIb

[ToBTOpUTENEHO-0000IIAOIIMI MOAYJIH TPEIHA3HAYEH Ui CHUCTEMAaTH3allMu U 0000IICHUS
HPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
bu3uKY, a TakKe I MOAroTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY 10 (U3UKEe st
o0yyaromuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH Mpeamer.

[Tpu u3yyeHUN AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUnBaeTCsl TOCTUKEHUE MPEIMETHBIX U METANPEAMETHBIX IJIAHUPYEMBIX
pe3yabTaToB 00yueHus, GopMupyeTcs eCTeCTBEHHO-Hay4Hasi TPAMOTHOCTh: OCBOEHUE Hay4YHBIX
METOJIOB HCCJIEJOBaHMs SIBJICHUN NPUPOJbI M TEXHUKU, OBJA/JEHUE YMEHUSIMH OOBICHSITH
¢u3nueckue SBIEHUS, NPUMEHSAS IMOJy4YeHHble 3HAHMA, pellaTh 3aJayd, B TOM 4YHCIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO EATENbHOCTHBIA XapaKTep JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro, 4TO
yuauiecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IpeIaraercs:

e HA OCHOBE MOJYYEHHBIX 3HAHUN PAaCIO3HABATh U HAYYHO OOBSICHATH (PU3UUECKUE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TTOBCEAHEBHOM KU3HU;

e HCHOJb30BATH HAYYHBIE METOABI HCCIEOBAHUS (PU3NUECKUX SBJICHHUM, B TOM YUCIIE JUIS
MIPOBEPKHU THIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

e OOBSCHATH HayYHbIE OCHOBBI Han0o0JIee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTHi, HalIpUMep, MPAKTUYECKOTO UCIIOIb30BAHUS Pa3IMYHbIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BU/IOB
SHEPTUHU.

11



Kaxnas 13 TeM JaHHOTrO pa3iena BKIYAET 3KCIEPUMEHTAIbHOE UCCieloBaHre 0000IIat0Eero
xapakrepa. Pa3zen 3aBepiaeTcst mpoBeACHUEM TUArHOCTUYECKOM U OLIEHOYHON pabOTHI 32 KypC
OCHOBHOM IIKOJIBI.
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IINTAHUPYEMBIE PE3YJIbTATDBI

7 KJ1acc
N3yuenne ¢u3uku B 7 Kjacce HalpaBiIeHO HA JOCTHIKEHHE OOYYAIONTUMHUCS JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomutwcxoe 60CIIMTAHHE:

MPOSIBJICHUE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UUECKOiM

HayKU;
[EHHOCTHOE OTHOIIEHUE K TOCTH)KEHUSM POCCUHCKUX YIEHBIX (DU3UKOB.

Fpamcc)ancxoe u 0yx03uo-npa3cmeeunoe eocnumanue.

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6CY)KI[€HI/II/I O6IH€CTBCHHO-3H3‘~II/IMI)IX 1 3TUYCCKUX
HpO6J’I€M, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIBHOCTU y‘-IéHOFO.

Icmemuueckoe gocnumanue:

BOCIIPHATHEC OCTCTHUYCCKUX KAYCCTB (1)1/131/1‘{601(0171 HAayKu: eé TapMOHHUYHOI'O ITOCTPOCHHUA,
CTPOroCTt, TOYHOCTH, JIAKOHUYIHOCTH.

llelmocmu HAY4YHO020 RO3HAHUA .

OCO3HaHME LIEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIIONIEH KYJIbTYPBI;
pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpECca K UCCIIE0BATENbCKON JeSITeIbHOCTH.

Dopmuposanue Kyiabmypol 300p06ba U IMOUUOHAILHO20 OJ1AZONONYUUA:

OCO3HaHUE IIEHHOCTHU 0€301MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHUS HAa TPAHCIIOPTE, Ha JIOPOTax, C JIEKTPUUECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B TOMAIITHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA pedIeKCHH, MpU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO Ke
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

AKTUBHOE YJYaCTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpasi)
TEXHOJOTHYECKON M COIMAIbHON HAMPaBICHHOCTH, TPEOYIOMIMNX B TOM YHCIE U PU3NIECKUX
3HAHUM;

WHTEPEC K MPAKTHUYECKOMY HW3YYCHHIO NMPOQeccHii, CBS3aHHBIX C (GUIUKOH.

IKonozuueckoe eocnumanue:

OpHUEHTAIIMs Ha TPUMEeHEeHNEe (PU3NUECKUX 3HAHUM [Tl pelieHns 3a/1a4 B 00J1acTi
OKpY>Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH MX BO3MOKHBIX MMOCIEACTBUM AJIs
OKpY>KaloIleu Cpeibl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa IKOJIOTHMYECKUX MPOOIeM U MyTel UX pelIeHus.
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Aoanmayus odyuarouezoca K U3MEHAIOUWUMCA YC108UAM COYUATILHOU U RPUPOOHOU
cpeovl:

e MOTPeOHOCTH BO B3aMMOJCHCTBHUH ITPH BBHITTOJIHEHUH HCCIIEAOBAHUN U MPOCKTOB (pr3U4eCcKOn
HAIPaBJICHHOCTH, OTKPBITOCTD OIBITY ¥ 3HAHUSAM JIPYTHUX;

e TIOBHIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IEATEITHHOCTh;

e MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM YHCJIC POPMYIUPOBATH
UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

e OcCO3HaHHUE JIe(HUIUTOB COOCTBCHHBIX 3HAHUHM W KOMIICTCHTHOCTEH B 00JIaCTH (PU3UKH;

e IUIAHUPOBAHWE CBOETO PA3BHUTHUS B MIPHUOOPETEHUU HOBBIX (DU3MUECKHUX 3HAHUMN;

e CTpPEMIICHHE aHAJIM3UPOBATh M BBIABIIATH B3AUMOCBSI3H ITPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIC C UCIOIb30BaHUEM (DU 3UUCCKHUX 3HAHUMN;

e  OIICHKA CBOMX JCHCTBHM C y4ETOM BIUSHUSA HA OKPYKAIOLIYIO CPEY, BO3MOXKHBIX
rJ100aJIbHBIX MOCJIEACTBUH.

METAINPEIMETHBIE PE3YJIbTATDBI

YHuBepcanbHbIE TO3HABATENbHBIE JEUCTBUS
ba3zoeuvie nocuueckue oeticmeusn:

e BBIBJIATH M XapaKTEPHU30BATh CYILIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHUIA);

e  YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIINN, OCHOBAHUS st 0000IICHUS U
CpaBHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS B pacCMaTpUBaeMbIX (paKkTax, JTaHHBIX U
HaOJIOICHUSX, OTHOCSIIMXCS K (PU3NYE CKUM SIBIICHHSM;

e BBIIBJIATH MPUYMHHO-CIICJICTBEHHBIC CBS3U IPU U3YYCHUN (GU3NIECKUX SIBICHUH U TPOIIECCOB;
JeTIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JACAYKTHBHBIX H MHIYKTUBHBIX YMO3AKIIOUECHHH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3AX (PH3NUECKUX BEITHYNH;

e  CaMOCTOATENIBHO BBIOMpATh crioco0 perieHus yueOHol (pu3ndeckoi 3a1aun (cpaBHEHHE
HECKOJIBKUX BapHaHTOB PELICHUs, BBl O0p Hanbosee MoaxXoIAIIero ¢ y4éToM CaMOCTOATETbHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoevie uccnedoosamennvckue oeiicmeusn:

e  WCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIHCKUI MHCTPYMEHT TTO3HAHNS,

e TMPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3NUECKHiA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHMUS;

e OlIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAILINIO, TTOYYEHHYIO B XO/I€
WCCTIEOBAHUS WM DKCIIEPUMEHTA,;

e  CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIEHUS U BBIBOBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JICHHUS, OTIBITA, UCCIICIOBAHMS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEIIIee pa3BUTHE (PU3UIECKUX MTPOIECCOB, a TAKKE
BBIJIBUTATh TIPEATOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Paboma c ungpopmayueii:
e MPHUMEHATH Pa3IMYHbIC METOJIbI, ”THCTPYMEHTHI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe
nH(OPMAaLIUY WIN JaHHBIX C YUETOM IpeIIoKeHHOU yueOHOo! (hr3nuecKoi 3a1auu;

e  AHANTU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BHIOB U
dhopm mpecTaBIeHus,
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CaMOCTOSATENILHO BEIOMPATh ONTUMAIIbHYIO (DOpMY MpecTaBIeHUs HHPOpMAIIUU 1
WLTIOCTPUPOBATH peIIacMble 3a/1a4i HE CI0KHBIMH CXeMaMH, TUarpaMMaMu, HHOU TpauKon
1 MX KOMOWHAIIUSMHU.

YHuBepcalbHbIE KOMMYHUKATHBHBIC ICHCTBHS
Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MIPOEKTOB
3aJjaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/IaeMOI TEMbI U BBICKa3bIBaTh HJIEH,

HalleJICHHbIE Ha pEeUIeHHE 3a/1a4M U MojAJIep:KaHue OJaroxenaTeIbHOCTH OOIIEHUS;
COIOCTABJIATH CBOU CYXJICHUS C CYKACHUSMH IPYTUX YIaCTHHKOB JHaiora, 0OHapy>KUBATh
pa3iauyure U CXOJACTBO MO3UIIMIA;—BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX;—IIyOJUYHO MPEICTABIATH PE3yJbTaThl BHITOJHEHHOTO (PU3MUYECKOTO OIbITa
(aKCIepuMeHTa, UCCIIeI0BaHUs, IIPOCKTA).

Coemecmnasn desamenpbHOCMb (COMPYOHUYECMBO):

MMOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMAHAHOW U MHIUBUIYAIBHOU pabOTHI MpH
pelIeHUU KOHKPETHOH (hU3UYECKOM MPOOIEMBI;

MIPUHUMATH LIETTU COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSI 1O €€ JOCTUIKEHUIO:
pacnpenenaTh poyik, 00CYKaaTh MPOIIECCHI M Pe3yIbTaThl COBMECTHOM pabOTHI; 0000111aTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAUECTBEHHOTO Pe3yJIbTara Mo CBOEMY
HaIPaBJIECHUIO U KOOPJAUHUPYS CBOU JCH CTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh KA4€CTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT IO KPUTEPHUAM, CAMOCTOSITEIIBHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHHUBEpCAIBHBIE PETYJIATUBHBIEC IEHCTBUS

Camoopzanu;*auun:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUsX, TPEOYIOLUINX IS peIIeHUs
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJAX01aX MPUHATHS pellleH!H (MHIUBUAYAbHOE, IPUHSITHE
pelleHus B rpymie, NPUHITHE PEelIeHUi TpYIIoi);

CaMOCTOSITENIbHO COCTAaBJIATh JITOPUTM PELIeHUs GU3NUECKOM 3a/1aun WK IJ1aHa
UCCIIEIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PELLICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonmpons (peprexcusn):

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH NPUYNHBI JOCTHXKEHUS (HEAOCTHKEHNUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIESTEILHOCTH (B TOM YHUCJIE B X0/ BBIIOJIHEHUS (HU3HMUECKOTO
MCCIIEIOBAHMSI WJIM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHHUBILUXCS CUTYalLUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LEIU U YCIOBUSAM.

3M014u0Htl.71bell? UHmMEeN1eKm:
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CTaBUTH ce0sl HA MECTO JIPYroro YeJIOBeKa B XOJI€ CIopa UM IUC KYCCHH Ha Hay4yHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceba u opyzux:

MIPU3HABATH CBOE MPABO HA OMIMOKY MPU PEeIeHUN (PU3NIECKUX 3a/1a4 WK B YTBEPKACHUAX
Ha Hay4HbIE TEMbI U TAKOE XK€ IIPABO IAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs: yMEeHui:

WCIOJIb30BATh MOHATHS: (PU3UYECKHE U XUMUYECKHUE SBJICHU; HA0I0JCHUE, SKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a; €IUHUIIBI (DU3H YECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXAaHUUECKOE JBUKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIMHEUHOE), TPAEKTOPHUSI, PAaBHOJACHCTBYIOMIAs CHII, AeopMaIlus
(ympyras, niaacTu4eckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBaeHus (auddy3us; TEMIOBOE IBUKEHIE YACTHI] BEIIECTBA; paBHOMEPHOE
IBIKEHUE; HEPABHOMEPHOE JIBIKCHHE; MHEPIIHS, B3aMMO/ICHCTBHE TEIl; PaBHOBECHE TBEPABIX
TeJ C 3aKPerIEHHON OChIO BpallleHHS; Iepeaaya JaBleHus TBEPIABIMU T€ JIAMHU, )KUJIKOCTIMU U
razamu; arMoc(epHoe [aBJCHHUE; IJIaBaHHUE

TeJ; MPEBPALEHUs] MEXaHUYECKOW IHEPrHH) MO OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHMX JTaHHOE (PU3UIECKOE SBIICHHE;

pacrno3HaBaTh IMPOSBICHUE HM3YyYEHHBIX (PU3UUYECKUX SIBJICHHM B OKPYXAIOIIEM MUPE, B TOM
yrcie Gu3ndecKue sBICHHUS B IPUPOAE: TPUMEPHI IBMKCHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOU U HEXXKMBOU MIPUPO/IC; ACUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIHSHHIE
aTMOC(epHOTO AaBIICHHS Ha )KUBOW OpraHM3M; TUTABaHUE PBIO; phIYard B TeJe YeJIOBEKa; MPH
3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE
CBOMCTBA/MPU3HAKY (PU3NUECKUX SBJICHUM;

OTMCHIBATh U3yYEHHBIEC CBOIMCTBA Tel U (PU3MUECKUE SIBICHUS, UCTIONb3Yys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTb,
CHUJIa yIIPYTrOCTH, CUJIA TSKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOro Tena, KHUIKOCTH,
rasa), BRITAJIKMBAIOIIAs CHJIa, MEXaHHMUECKasi paboTa, MOITHOCTb, TUIEYO CHIIBI, MOMEHT CHIIBI,
K03 (HUIIMEHT MOJIE3HOTo NEHCTBUS MEXaHU3MOB, KWHETHYECKas U TMOTeHIIMAaIbHAas SJHEPT U );
MIPH OTIMCAHWH TIPABUIIHLHO TPAKTOBATH PU3UUECKUI CMBICI HCITOJB3YEMbIX BEIWYHH, UX
0003HAYECHUS U EAMHUIIBI PU3NIECKUX BETUYHH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BETMYMHY C IPYTHMHU BEIMYHHAMH, CTPOUTH rpauKi M3yYSHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS U MPOLIECCHI, HCIOB3YS MPaBUIIa
CIIOKEeHHUsI cuJI (BIIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackains, 3akon Apxumena,
MIPAaBUJIO paBHOBECHs pbruara (010Ka), «30JI0TOE MTPABHUIIO» MEXaHUKH, 3aKOH COXPaHEHHSI
MEXaHHYECKOH SHEPTUU; TP STOM JIaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIHCHIBATH
€r0 MaTeMaTUYEeCKOE BHIPAKCHHE;

OOBSICHATH (PM3UUECKUE SBJICHHS, MPOLECCHl M CBOWCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalni MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPUUYNHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JTOTUYECKHX IIaroB ¢ OMOPOol Ha 1—2 M3yueHHBIX
CBOMCTBa (PM3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;—peIIaTh
pacuéTHbie 3a1a4u B 1—2 NEHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(bu3nvecKre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/Ia4H 3alMCBIBATh KPATKOE YCIOBHE,
MOJICTABIATh PU3NYECKUE BENUINHBI B (DOPMYIIBI M IPOBOJUTH PACUETHI, HAXOIUTh
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CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE Ul PELUICHUs 3ajiay, OLIEHUBATh PEAIUCTUYHOCTh
MOJTyYeHHOH (pr3nyeckoi BEIMUMHBI,

pacro3HaBaTh [IPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOUIM (PU3NYECKUX METOJIOB; B
OIMCAaHUU UCCIIEOBAHUS BBIACIATDH IIPOBEPSEMOE MIPEAIIONIOKEHNE (TUIIOTE3Y), pa3IndaTh U
MHTEPIPETUPOBATH NOJYYECHHBIH Pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIIbITA, JeIaTh
BBIBOJIBI 110 €T0 Pe3yIbTaTaM;—IIPOBOJUTh OIBITHI 110 HAOIIOCHUIO (PU3MYECKHUX SBICHUI
WK (PU3NYECKUX CBOMCTB Tell: (POPMYIMPOBATH IPOBEPsEMbIE IIPE]] TOJIOKEHUS, COOUPATh
YCTAHOBKY M3 MPEAJI0KEHHOTO 000PYI0BaHHS, 3aITUCHIBATh X0/ ONbITA U (HOPMYITHPOBATH
BBIBOJIBI;

BBITOJIHATH MPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI U
TeMIIepaTypbl ¢ UCIOIb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX IPUOOPOB; 3aIIUCHIBAThH
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKOM BETMUYUHBI OT IPYToii ¢
HCII0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBMXKYILErOCs Tena
OT BPEMEHHM JIBUKECHUS TeJla; CUIIbl TPEHUS CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00paboTKH
MIOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS OT IUIOLIAIU CONIPUKOCHOBEHUS TEI; CHUJIbI
YIPYTOCTH OT YAJIMHEHUS NPY>KUHBI; BBITAJIKUBAIOLIECH CUIIBI OT 00bEMaA MOrpyKEHHOM YacTu
TeJa ¥ OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIyOHHBI, HA
KOTOPYIO IOTPY>KEHO TeJI0; YCIOBUM IIaBaHUs TeJ, YCIOBUM paBHOBECHUS pbluara u OJI0KOB);
y4acTBOBAaTh B IUIAHUPOBAHUU Y4E€OHOIO UCCIIEI0OBAaHUS, COOMPATh YCTAHOBKY U BBIIOJIHAThH
U3MEpEHus, caenysl PpeI0KEeHHOMY IJ1aHy, GUKCHPOBATh pPe3yJIbTaThl MOIy4EeHHON
3aBHCUMOCTH (PM3MUECKUX BEJIMYHMH B BUJE NIPEUIOKEHHBIX TaOIHII U TpadUKOB, 1enaTh
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMUNH (IUIOTHOCTH BEUIECTBA KUAKOCTH H
TBEPAOrO TEJIA; CUJIA TPEHUSI CKOJIbKECHMSI; IaBJICHUE BO3/1yXa; BHITAIKMBAIOIIAs CUJIA,
JEWCTBYIOMIAs HAa IOTPYKEHHOE B )KUAKOCTH TEJ0; KO3(PPHUIMEHT MOIE3HOTO ACUCTBUS
IIPOCTBIX MEXaHU3MOB), CIIE/ysl IPEVI0KEHHOM NHCTPYKIIMU: IIPU BBIITOJHEHUH U3MEPEHUI
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNUE UICKOMOMN BEIMYHHBI;
co0Jro1aTh MpaBuiIa TEXHUKHU O€30IIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS CO CY/Ibl, 0apOMETp, phlyar, MOABHKHBINA 1 HENOBU)KHBIN
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha UX ONMHUCAHUSA (B TOM YHKCIIE: MOAMUITHUKH, YCTPOHCTBO BOJONPOBO/IA,
THJIPABINYECKUH Mpecc, MAaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, ApEOMETP), UCIIONIb3YS
3HAHUA O CBOMCTBAX (PM3MYECKUX SBJIEHUI U HEOOX0IUMBbIEe (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI / HAXOAUTH HH(GOPMALIUIO O IPUMEPAX MPAKTUYECKOTO UCTIOIb30BaAHUS
¢bu3nyecKkux 3HaHUH B MOBCETHEBHOM JKU3HU AJIs oOecrieueHus: 0e30MacHOCTH MpU
oOpallleHuu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBBS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHUS B OKpYXKaroIlel cpee;

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(OpPMAILMK B ceTH VIHTEpHET B COOTBETCTBUU C
3aJIaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U IIyTEM

CPaBHEHHUS DPA3IMYHBIX MCTOYHHUKOB BBIAENATH HHGOPMAINIO, KOTOpast

SABIISICTCS TPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHHUI Hay4YHO-TIOMYJIPHYIO JTUTEPATYPY
(U3NIECKOTO Co/IepKaHus, CIIPAaBOUYHbIE MaTepHalibl, PeCypchl ceTu MIHTepHeT; BlajeTh
npruéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHE MMMChbMEHHBIE U YCTHBIE COOOIIIEHHUS] Ha OCHOBE 2—3
MCTOYHHUKOB MHPOPMALUH (PU3HUECKOTO COACPKAHUS, B TOM YHUCIIE IYOJIMYHO JeNIaTh KpaTKue
COO0O01IIeHUs 0 pe3yJIbTaTaX MPOEKTOB WM YUeOHBIX HCCIAEA0BaHUMN; IPU ITOM I'PaMOTHO
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WCIIOJIh30BaTh U3yYEHHBIN MOHITHIHHBINA armapaT Kypca (pU3uKu, COMPOBOXKIATH BHICTYIICHHUE
MpE3EHTALUEN;

IIPU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U UCCIICAOBAHKMI paclpeesisiTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBHH C ITIOCTABJICHHBIMH 3aJJauaMH, CJICIUTh 32 BBLITIOJTHEHUEM IUIaHa JCHCTBUM,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ACSITCIBHOCTD IPYIIIbI; BEICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 kaacc
Nzydyenne ¢pus3mku B 8 KJiacce HAMpaBICHO HAa JOCTHXKEHUE OOYYAIOIIMMHUCS JTUYHOCTHBIX,
MeETaIpeAMETHBIX U MIPEAMETHBIX PE3yJbTaTOB OCBOCHHS yUEOHOTO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomutwcxoe 60CIIUTAHHE:

MIPOSIBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hr3HUecKoit
HayKU;
IIEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUHCKUX YUEHBIX (DU3HKOB.

FpaafcoaHCKoe u dyxosno-npagcmeennoe eocnumarnue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6CY)KI[€HI/II/I O6IH€CTBCHHO-3H3‘~II/IMI)IX 1 3TUYCCKUX
HpO6J’I€M, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIBHOCTU y‘-IéHOFO.

Jcmemuueckoe 6ocnumanue:

BOCIIPHUATUC OCTCTUUCCKUX KAYCCTB (1)I/I3I/ILICCKOI\/’I HAyKH: eé TapMOHHUYHOTI'O ITOCTPOCHU,
CTPOroCTH, TOYHOCTH, JJAKOHUYHOCTH.

l[elmocmu HAYYHO020 RO3HAHUA .

OCO3HaHHE IIEHHOCTH (U3NYECKON HayKU KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHNIIIEH COCTABIISIONIEH KYJIbTYpHI;
pa3BUTHE HAyYHOU JTH0003HATEIBLHOCTH, HHTEpPECA K UCCIIEA0BATENbCKON e TEIIbHOCTH.

Dopmuposanue Kyibmypol 300p06ba U IMOUUOHAILHO20 OJ1AZONONYUUA:

OCO3HaHUE IIEHHOCTHU 0€301MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JIOPOTax, C dJIEKTPUUECKUM U
TEIUIOBBIM 00OPYJIOBaHHEM B JOMAIITHUX YCIIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA peIeKCHH, MpU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOTO e
1paBa y JIpyroro 4ejioBeka.

Tpyooeoe 6ocnumanue:
aKTUBHOE Y4acTHe B PEIIEHUH MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTUYECKOM 1 COIMaIbHON HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3UUECKHX

3HAHUM;
WHTEpEC K MPAKTHUYECKOMY H3YYCHHIO NMPOQeccHii, CBA3aHHBIX C (PUIUKOMH.
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IKonozuueckoe gocnumanue:

e OpHUEHTaLUs HAa IPUMEHEHHE GU3NYECKUX 3HAHUH JUIsl pellieHHs 3a/1a4 B 00J1acTH
OKpY>KaroIiel cpeibl, IITAaHUPOBAHUS IMOCTYIKOB U OLEHKH MX BO3MOXKHBIX TMOCJICACTBUMN /IS
OKpY>Kalolleu cpeibl;

e OCO3HaHHWE TJO0AIBHOTO XapakTepa SKOJIOTUYECKUX IMPOOJEM U IMyTEeH WX peIIeHHs.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YC/108UAM COUYUATNbHOU U RPUPOOHOU
cpeowl:

e MOTPEOHOCTH BO B3aMMOJCHCTBHUH ITPH BBHITTOJIHEHUH MCCIIEAOBAHUN U MPOCKTOB (pr3UIeCcKOn
HAIPaBJICHHOCTH, OTKPBITOCTD OIBITY ¥ 3HAHUSAM JIPYTHUX;

e TIOBHIIICHHE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IEATEITHbHOCTh;

e MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM YHCJIe POPMYIUPOBATH
UJCH, TIOHSTHS, THIOTE3bl O (DU3MYECKHX OOBCKTaX U SBJICHHSIX;

e OcO3HaHHUEC Je(UIUTOB COOCTBEHHBIX 3HAHUIM U KOMIICTCHTHOCTEH B 00J1aCTH (PU3UKH;

e IUIAHUPOBAHWE CBOETO PA3BHUTHUS B MIPHUOOPETEHUU HOBBIX (DH3MUECKHUX 3HAHUMN;

e CTpPEeMIICHHE aHAJIM3UPOBATh M BBIABIISATH B3AUMOCBSI3H IIPUPOJIbI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCTIOIB30BaHUEM (DU 3UICCKUX 3HAHUN;

e  OIICHKA CBOMX JCHCTBHI ¢ y4ETOM BIUSHHUSA HA OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEACTBUMH.

METAINPEAMETHBIE PE3YJIbTATDBI

YHuBepcanbHbIE TO3HABATENbHBIE JEUCTBUS
ba3zoevie nocuueckue oeticmeusn:

e BBIABJIATH U XapaKTE€PHU30BaTh CYIIECTBEHHbIE IPU3HAKH O0OBEKTOB (SIBICHUI);

e  YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIINN, OCHOBAHUS JIIsl 0000IICHUS 1
CpaBHEHMS;

e BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JTaHHBIX U
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUE CKUM SBICHUSAM;

e BBISBJIATH MPUIMHHO-CIICJICTBEHHBIC CBSI3U TPU U3YYCHUN (U3NIECKUX SIBICHUH U TIPOIIECCOB;
JieNIaTh BBIBOJIbI C UCIIOJIb30BaHUEM JI€JYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIOUYEHUH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3IX (PU3NUECKUX BEITHUYNH;

e  CaMOCTOSATENIBHO BBHIOMpPATh crioco0 perieHus yueOHol (pu3ndeckoi 3aj1aun (cpaBHEHHE
HECKOJIBKMX BapHaHTOB PELICHUs, BBl O0p Hanbosee MoaxXoIAIIero ¢ y4éToM CaMOCTOATETbHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevle uccneoosamenvckue oelicmeus:

e WCIOJIB30BATh BOMPOCHI KaK MCCIIEIOBATEILCKHI HHCTPYMEHT TTO3HAHNS,

e TMPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PHU3NUECKHiA
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3NUECKOTO SIBJICHHUS;

e OIIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMAIINIO, TTOYYEHHYIO B XO/I€
WCCTIE0OBAHUS WM DKCIIEPUMEHTA,;

e  CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIICHUS U BBIBOBI IO PE3YJIbTaTaM POBEAEHHOTO
HaOJIOICHHS, OIBITA, UCCIICIOBAHMS;

e MPOTHO3UPOBATH BO3MOXKHOE JIaibHEIIIee pa3BUTHE PU3UIECKUX MTPOIECCOB, a TAKKE
BBIJIBUTATh TIPEATOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Paboma c ungpopmaueii:
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MPUMEHSATH Pa3INYHbIC METOBI, HHCTPYMEHTHI U 3aIPOCHI IIPH ITOUCKE U 0TOOpE
MH(OpPMAIUY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3ndecKoi 3a1a4u;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO Pa3IUYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIILHYIO (hopMy IpecTaBiIeHnss HHOOPMALUH 1
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HE CIOKHBIMH CXeMaMH, TUarpaMMaMu, HHOU TpapuKon
U UX KOMOMHALUSIMH.

YHuBepcalbHbIE KOMMYHUKATHBHBIC ICHCTBHS
Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MIPOEKTOB
3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOI TEMbI U BBICKa3bIBaTh HJIEH,

HalleJICHHbIE Ha pEeUIeHHE 3a/1a4M U MoAJIepKaHue OJaroxenaTeIbHOCTH OOIIEHUS;
COIOCTABJIATH CBOU CYXJICHUS C CYKJACHUSMH IPYTHX YIaCTHHKOB JHaiora, 0OHApy>KUBATh
pasiinuue U CXOJCTBO MO3ULMMI; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax; MyOJIUYHO MPEICTABIATH PE3yJIbTAThl BHITOJTHEHHOTO (PU3HMYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIeI0BAHUS, IIPOCKTA).

Coemecmnasn desamenbHOCMb (COMPYOHUYECMBO):

MMOHUMATh Y UCIIOJI30BaTh MIPEUMYIIECTBA KOMAHAHOW U MHIUBUIYAIBHOU paObOTHI MpU
pelIeHUU KOHKPETHOH (hU3UYECKOM MPOOIEMBI;

MIPUHUMATH LIETTU COBMECTHOM €SI TEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSI 1O €€ JOCTHIKEHUIO:
pachpenenaTh poyik, 00CYKaaTh MPOIIECCHI M Pe3yIbTaThl COBMECTHOM pabOTHI; 0000111aTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJTHATH CBOIO YaCTh pa0OTHhI, JOCTUTAsi KAYECTBEHHOTO pe3yiibTara o CBOEMY
HaIpaBJIEHUIO U KOOPJAUHUPYS CBOU JCH CTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

YHHUBEpCAIBHBIE PETYJIATUBHBIE 1EHCTBUS

Camoopzanu;*auun:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTyalUsAX, TPEOYIOLUINX IS peIIeHUs
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS pellleH!H (MHIUBUAYAIbHOE, IPUHSATHE
pelleHus B rpymIe, MPUHITHE PEellIeHUi TpyIIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM PELIeHUs GU3NUECKOM 3a/1aun WK IJ1aHa
UCCIIEIOBaHMS ¢ YYETOM MUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHThI PELLICHUN;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxkonmpons (peprexcusn):

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ N3MEHEHHUS,

OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEAOCTHIKEHNUS) pe3yNbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIESTEILHOCTH (B TOM YHUCJIE B XOJ] BBIIOJIHEHUS (HU3HMUECKOTO
MCCIIEIOBAHMSI WJIM MTPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHHUBILUXCS CUTYalUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;
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OICHUBATHh COOTBCTCTBUEC PE3YyJIbTaTa LECIN U YCIOBUAM.
QMOL{MOHaﬂbelﬁ UHmesn1eKkm:

CTaBUTh ce0sI HA MECTO APYyroro 4€joB€Ka B X04€ Criopa UJIM JUCKYCCHU Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHUA U JIOTUKY APYyIroro.

Ilpunamue ceds u opyaux:

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WK B YTBEPKACHUIX
Ha Hay4HbIE TEMBI U TAKOE K€ MPaBo JIPYyroro.

INPEJMETHBIE PE3YJIbTATBI

[TpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTH Y
o0y4aromuxcst yMeHui:

UCIIONIb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBIKCHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HBIE Tela, HACHIIIIEHHBIH 1
HEHACBIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHsIS SJHEPTUs, TEIUIOBOU
JBUTATEIb; YJIEMEHTAPHBIN JICKTPUUECKHUN 3apsiil, HIEKTPHUUECKOE MOJIe, TPOBOAHUKH U
AUDJICKTPUKH, MMOCTOSTHHBIHN BHGKTpI/I‘IGCKI/If/i TOK, MAarHuTHOC€ II0JIC,

pas3nuyaTh SBJICHUS (TEIUIOBOE pacuIMpEeHUe/cyKaTue, Teroneperada, TerIoBoe paBHOBECHE,
CMauUMBaHUC, KAITUJIJISIPHBIC 4B JICHUSA, UCIIAPCHUEC, KOHACH AU, IIJIaBJICHUEC, KPUCTAJIJIM3alla
(oTBepueBaHKE), KUTICHUE, TEILIONEpeaaya (TeIUIONPOBOIHOCTD, KOHBEKIIHS, H3ITyYCHNUE);
ANIEKTPU3AIHNSA TEJ, B3aUMOICHCTBUE 3apsii0B, AEHCTBUS JIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHKE, B3aMMO/ICHCTBIE MarHUTOB, JACHCTBUE MATHUTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM,
QJICKTPOMAarHuTHas I/IH}IyKIII/Iﬂ) M0 OIMMCAHWIO UX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBIEHUE HM3YYEHHBIX (U3UYECKUX SIBJICHHUH B OKPYXalOLIEM MUPE, B TOM
qucie Gpu3nyeckue BJICHHUS B IPUPOE: MOBEPXHOCTHOE HATSKEHHE U KalMJUISIPHBIE SIBICHUS
B IIPUPO/Ie, KPUCTAIUIBI B IPHpo/e, n3nydenne CoHIla, 3aMep3aHne BOTOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa; JJIEKTPUUECKHUE SABJICHUS B aTMOCheEpe,
AJEKTPUYECTBO KUBBIX OPTraHW3MOB; MarHUTHOE T0J1e 3eMid, Apeid Mmoo CoB, poJib
MarHUTHOTO TOJIS JUIsl )KU3HU Ha 3emJie, MOJIIPHOe CUSTHUE; ITPU ATOM NEPEBOJUTH
MPaKTUYECKYIO 3a7a4y B yUeOHYIO, BBIICIATH CYIIECTBEHHBIE CBONCTBA/TIPU3HAKU
(bU3NYECKUX SIBICHUIA;

OIMMCBIBATh U3YYCHHBLIC CBOMCTBA T€I U ¢)H3qucxne SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘~I€CKI/I€
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, yeIbHas
TETIOEMKOCTH BEIIECTBA, YAEIbHAS TEIUIOTA IJIABJICHNUS, yAelbHas TeII0Ta
napooOpa3zoBaHus, yelbHas TEIUIOTa CrOPaHus TOIUINBA, KOA((UIIMEHT MOIE3HOTO IeHCTBHS
TEIUTOBOW MAIIuHBI, OTHOCHTEIbHAS BIAKHOCTh BO3IyXa, JJIEKTPHUECKHUI 3apsi1, CHIIa TOKa,
AJIEKTPUUYECKOE HAINpPsKEHUE, CONPOTUBIICHNE POBOHUKA, YAECTLHOE CONPOTHBIICHHE
BEIIECTBA, paboTa ¥ MOIIHOCTD AJIEKTPHUYECKOTO TOKA); TIPU OMMCAHWHU MPABHIIBHO TPAKTOBATh
(bu3nUYeCcKUil CMBICIT UCTIONIb3YEMBIX BETMUUH, 0003HAUCHHS U €AUHULIBI (PU3UUIECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIBI, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)uKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;
XapaKTCPU30BaTh CBOMCTBa TEII, (1)I/ISI/I‘IeCKI/Ie SABJICHUSA U IIPOUECCHI, UCITOJIB3Yys1 OCHOBHBIC
MOJIOKEHHS MOJIEKYJISIPHO-KMHETH YECKOW TEOPUU CTPOEHUS BEIECTBA, TPUHIIHII
CYNEpIO3UIMU NOJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH Oma s
y4JacTKa Iemu, 3akoH J[xoyis - JIeHna, 3aKkoH COXpaHeHHsI SHEPTHU; TIPU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BHIPAKEHUE;
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OO0BACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBsICHEHUE U3 | - 2 JIOTMYECKUX II1aroB C OMOPOi Ha 1 - 2 U3yYEHHBIX CBOMCTBA
(bu3HUeCKUX SBICHUN, PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH; pernarh pacuéTHbIC
3a/a4u B 2 - 3 IeHCTBUS, UCIOIb3Ys 3aKOHBI U (JOPMYJIBL, CBSA3bIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M 3allUChIBaTh KPATKOE YCIIOBUE, BBIABIATh
HEJ0CTAaTOK JIaHHBIX JJIs PEeLICHUS 3a7auu, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE ISt
e€ peleHust, IPOBOIUTH PACYEThI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE (HPU3NIECKOI
BEJIMYUHBI C U3BECTHBIMU JAaHHBIMH;

pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXHO PEHIUTH MPHU MOMOLIH (PU3NYECKUX METOJIOB;
HCII0Jb3Ys ONMCAHUE UCCIIEIOBAHNUS, BBIACIATH IPOBEPSEMOE IIPEANIOTI0KEHHUE, OLICHUBATH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIECHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBL;

MIPOBOAUTDH OMNBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SIBJICHUN WIH (PU3HMUECKUX CBOMCTB TEI
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIepaTyphl;
CKOPOCTH TIpOIIecca OCThIBaHUS/HArPEBAHUS MPU U3TYYEHUH OT IIBETA
M3ITYYaroNIeH/TOTIOMIAIOIIEH TTOBEPXHOCTH; CKOPOCTh UCIIAPEHHSI BOABI OT TEMIIEpaTyphl
AKUJKOCTHU U TUIOLIAAH €€ MOBEPXHOCTH; SJIEKTPU3ALIMS TNl U B3aUMOJACIHCTBUE IIEKTPUUECKUX
3aps10B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3YyaIU3alisl MATHUTHBIX MOJIeH
MIOCTOSIHHBIX MAarHUTOB; I€MCTBUSI MArHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTA, CBOMCTBA JICKTPOABUTATENSI TIOCTOSIHHOTO TOKA): (hopMyIupoBaTh
MIpOBepsieMbIe MIPEIOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000PYI0BaHNUS;
OIMCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BBHIBOJIBL;

BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENILHON BJIAXXHOCTH BO3AYyXa, CHJIbI
TOKA, HAIPSDKEHUS C MCIIOJIB30BAaHUEM aHAJIOTOBBIX IPUOOPOB M JATYMKOB (PU3HUECKIX
BEJIMYMH; CPABHUBATH PE3YNIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON
MIOTPEIIHOCTH;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYUHBI OT APYTOi €
HCIOJIb30BaHUEM IPSMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT €T0
JUIMHBI, IIJIOIA/IA MTOIIEPEYHOI0 CEYEHNS U YAEIBHOIO CONPOTHUBIICHUS BEIIECTBA
MIPOBOJHMKA; CHJIbI TOKA, UAYILEr0 Yepe3 MPOBOJHUK, OT HAIPSKEHUS! Ha TPOBOTHUKE;
UCCIIEIOBaHKE MTOCIIE0BATEIBHOTO U NapaJlIeIbBHOTO COEAMHEHUI ITPOBOJHUKOB):
IJIAaHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIETYS
MIPEUI0KEHHOMY IUIaHY, (PUKCUPOBATh Pe3yJIbTAThl MOJYYEHHOH 3aBUCUMOCTH B BHJI€ TaOJIHUIL
1 rpauKOB, AeJaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYMH (y/eIbHas TEIIOEMKOCTh BELIECTBA,
COIPOTHBIIEHUE MPOBOJIHUKA, pa0OTa U MOIIHOCTb IEKTPUUECKOTO TOKA): MJIAHUPOBAThH
U3MEepEeHus, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAys MPEAI0KEHHON HHCTPYKIIUH,
Y BBIUUCIISITh 3HAUEHUE BEJINYUHBL;

co0Jr01aTh MpaBuUiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaToOpHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOi HA UX OMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, TapoBast
TypOuHa, aMIIEpMETP, BOJBTMETP, CUETUMK IEKTPUUECKON SHEPTUH, STEKTPOOCBETUTEIbHbBIE
npuOOpHI, HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE MTPETOXPAHUTEIH;
ANEKTPOMArHuUT, JIEKTPOBUTATEh TOCTOSIHHOTO TOKA), UCIIOJIB3Ys 3HAHUS O CBOICTBaxX
(bu3nYeCKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTble TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (3KUJAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIh BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABISTH CXEMbI
NEKTPUYECKUX LIETIEN C NTOCIE0BATEIbHBIM U NAapAJUIEIbHBIM COEIMHEHUEM DIIEMEHTOB,
paznuyas ycaoBHbIe 0003HAYEHHMSI 3JIEMEHTOB JIEKTPUUYECKUX LIENeil;

MPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIMIO O IPUMEpPaX MPAKTHYECKOTO UCTIONb30BAHUS
(bu3MYecKrX 3HaHUI B MOBCEAHEBHOM KU3HU 715 o0ecrieueHus 6€301acHOCTH Mpu
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oOpaleHny ¢ mpudopaMH U TEXHHYECKHMH YCTPOMCTBAMHU, COXPAaHEHHUS 37J0POBBS U
COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpYXKAIoIlel cpere;

OCYHIECTBIIAITh TOMCK HH(pOpMauK (GU3NIECKOTo CcoJepKaHus B ceTu MHTepHeT, Ha
OCHOBE MMEIOIINXCSI 3HAHUHN U ITyTEM CPaBHEHHUS JONOTHUTEIBHBIX HCTOUHUKOB BBIACTIATD
UH(OPMAIIHIO, KOTOPAS SBIISETCS MPOTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOM;
MCIIOJIb30BATh TP BBHIIOJHEHUU YUEOHBIX 3a/JaHH HAYYHO-TIONYJISIPHYIO TUTEPATypy
(bHU3MUECKOT0 CoNIepKaHus, CIIPAaBOYHBIE MaTepHAIIbl, pECYPCHI CeTH MIHTEepHET; BlIaieTh
npuéMamMu KOHCTIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHUs, 000011ast nH(OpMAIIHIO
U3 HECKOJIbKUX HCTOYHUKOB (DU3NYECKOTO CO/IEPKaHMUs, B TOM YUCIIE ITyOINYHO MPEICTaBIIATH
Pe3yabTaThl MIPOSKTHON MJIM HCCIIEOBATENIBCKON JESITeIbHOCTH; IPU ATOM IPaMOTHO
UCIIOJIb30BATh M3YYEHHBIH MOHATHHHBIN anmapar Kypca pU3HKH, COPOBOXKAATH BBHICTYIIIICHUE
MPE3EHTALNEN;

IIPY BBITIOJIHEHUN Y4E€OHBIX MPOSKTOB M UCCIIEI0BaHHUH (DPHU3MUECKUX IPOLIECCOB PACIPEACIIAT
0053aHHOCTH B I'PYIIIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 3a/1a4aMH, CICIUTH 32
BBINTOJTHEHUEM TUIaHa AEHCTBUN U KOPPEKTHPOBATH €r0, 3IeKBaTHO OL[CHUBATh COOCTBEHHBIN
BKJIA/I B ICATEIBHOCTD TPYIIIBI; BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSIBIISS
TOTOBHOCTbH pa3pemarb KOH(IUKTHL.

9 kJjacc

N3yuenue ¢puszuku B 9 Kjiacce HapaBJIeHO HA JTOCTHKEHHUE 00yUYarOIMMUCS JTMYHOCTHBIX,
METaNpPeIMETHBIX U MIPEIMETHBIX PE3YyIbTAaTOB OCBOECHHUS YyUEOHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
e MPOSIBICHUE UHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hPU3NYeCcKOi
HayKH;
e I[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHnoe 60Cnumanue:
e TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJAEHUH OOLIECTBEHHO-3HAUUMBIX U
TUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PU3HKHY;
e OCO3HaHHME Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B AECITEIBHOCTU YUEHOTO.

Icmemuueckoe eocnumanue:

e BOCHPHUATUC OCTCTUUCCKUX KAUYCCTB q)HSquCKOﬁ HAyKH: eé TapMOHHUYHOTO IMOCTPOCHUA,
CTPOroCcT, TOYHOCTH, JIAKOHUYHOCTH.

Ilennocmu nayunozo nosnanusa:
e 0CO3HaHHE LEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMSI MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENUIIEH COCTABIISIFOLIEN KYJIbTYPHI;

® Pa3BHUTHC Haqu0171 JIIO603H8.TCJ'IBHOCTI/I, HHTECPpECCA K HCCIIeN0BaTEIbCKOM 1€ TEIbHOCTH.

Dopmupoeanue Kyapomypol 300p06ba U IMOYUOHATLHOZO OJ1A20NOYUUA:
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e OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXXHOCTH TIPaBHJI O€30MaCHOTO MOBEJCHUS HAa TPAHCIIOPTE, HAa TIOPOTax, ¢
ANEKTPUYECKUM U TETJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

e chopmMupoBaHHOCTH HaBbIKa pe(hICKCUH, PU3HAHNE CBOETO MpaBa Ha OMHOKY M TaKOTO
JKe MpaBa y Jpyroro 4enoBeka.

Tpyoosoe socnumanue:

e AKTUBHOE y4yacTHe B PEIIEHUH NPAKTHUUECKUX 3aay (B paMKax CEMbH, LLIKOJIbI, TOPO/a,
Kpasi) TEXHOJOTHUECKOW U COIMAIbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U
(bu3nyecKux 3HaHUM;

e HUHTEpEC K MPAKTUYECKOMY H3YyYCHHIO MPO(EecCcHuid, CBSI3aHHBIX C (PU3HUKOM.

IKonozuueckoe 6ocnumanue:

e OpHEHTalMs HA MpUMEHeHHe PU3NYECKNX 3HAHUU AJIs pelieHus 3a7a4 B o01acTu
OKPY>KaIOIIEeH Cpeibl, IJIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IMOCJIEACTBUI
JUTSL OKPYKaroILEen cpeibl;

e 0OCO3HaHHME TIOO0AIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJEM U IMyTeH WX peIIeHHs.

Aoanmayusa odyuarouecoca K U3MEHAIOUWUMCA YCIOGUAM COUUATLHOU U NPUPOOHOTL CPedbl:

e TIOTPEOHOCTH BO B3aMMOJICHCTBHUHM NP BHITIOJIHCHUH UCCIICOBAaHUN U TIPOSKTOB
(bU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

e TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 IMPaKTHUUECKYIO JIeATeIbHOCTD;

e MOTPEeOHOCTH B (POPMHUPOBAHHMH HOBBIX 3HAHUH, B TOM YKCiIe (HOPMYITHPOBATH
UJIEH, TIOHATHS, TUMOTE3bl O (U3MYECKUX OOBCKTAX M SIBICHUSX;

e OCO3HaHME JCPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (DU3UKH,

e TIUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUII;

e CTPEMJICHHE aHAJTU3UPOBATH U BBISBIATH B3aUMOCBSI3U TIPUPOIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e OIICHKA CBOUX JICUCTBHUI C YUETOM BIUSIHUS HA OKPYXKAIOIIYIO CPEIY, BOZMOMKHBIX
r100aJbHBIX HOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATbI
YHuBepcanbHble TO3HABATEIbHBIE 1EUCTBUS
ba3zoevie nocuueckue oeiicmeusn:

e BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUH);

e YCTaHABIIMBATh CYIECTBEHHBIHN MPU3HAK KJIAaCCH(PUKALINU, OCHOBAHUS JUIs1 0000IIEeHUS U
CpaBHEHMUS,

e  BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B pacCMaTpUBaeMbIX (paKkTax, JTaHHBIX U
H36J'IIO,ZIGHI/I$IX, OTHOCAIINXCA K (i)I/I?)I/I‘-IeCKI/IM SIBJICHUSAM,

e  BBIIBJISATH IPUUYUHHO-CJICJCTBEHHBIE CBSI3U MPU U3YUECHUHU (PU3UUECKUX SBICHUN U
IMpOoNHeCCOB; ACIATh BEIBOJABI C UCITOJIB30BAHHUEM JCAYKTUBHBIX U NMHAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYUH;

e  CaMOCTOSITEIbHO BbIOHMpATh cr1oco0 perieHust yueOHol ¢puznyeckoil 3a1a4u (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELICHHUs, BBIOOP Hanboiee MoAX0 IAIIEro ¢ yu€ToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).
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ba3zoevie uccnedoosamenvckue oeiucmeus:

e  HCIOJIB30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT O3HAHUS;

e TPOBOJUTH [0 CAMOCTOATEIHHO COCTABJICHHOMY IUIAHY OIIBIT, HECTIOXKHBIN (PU3MUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne GU3NUECKOTO SIBICHMUS,

e OIICHWBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAIIUIO, TOJYYEHHYIO B X0/1€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

e  CaMOCTOATENILHO (POPMYITUPOBATH 0OOOIICHNS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OIBITA, UCCIIEIOBAHMS,

e IPOTHO3UPOBATH BO3MOXKHOE JaJbHENIIEe Pa3BUTHE PU3NIECKUX MTPOIIECCOB, a TAKXKE
BBIIBUTaTh MPEINOJI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

e IPUMEHSATH PA3JIMYHbIE METObI, THCTPYMEHTHI U 3aIIpOChI IPU MOUCKE U 0TOOpE
UHGOPMALIMU WU TAaHHBIX C YYETOM IPEUI0KeHHON ydeOHOU (hu3ndeckoil 3a1auu;

e  AHAJIM3HUPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH()OPMAIHIO pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

e  CaMOCTOSITEIIEHO BEIOMPATh ONTUMANIbHYIO (hOpMY MpecTaBIeHIs HHOOpMAIH U
WUIIOCTPUPOBATh pPelIacMble 3a7a4u HECIOKHBIMU CXEMaMU, uarpaMMaMu, HHON
rpaduKoi U X KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHHUKAaTUBHBIE JEHCTBUS
Obwenue:

e B X0je o0CyXIeHHs Y4eOHOTro MaTepuaa, pe3yabTaToB Jab0paTopHbIX paboT u
MIPOEKTOB 3aJ]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJICH,
HaIleJICHHbIE Ha peIIeHHE 33aJla4M U MOJAJepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;

e COIOCTaBIISATH CBOU CYXKJICHHS C CYKJICHUSIMHU JPYTUX YIACTHHUKOB JUAJIOTa,
0oOHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIUI; BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y TUCbMEHHBIX TEKCTaX; MyOJIMYHO MIPEACTABIIATH PE3YIbTAThI BBIMOJIHEHHOTO
(bu3MYECKOTO0 OMBITA (IKCIIEPUMEHTA, HCCIIE0BAHUS, TIPOEKTA).

Coemecmuasn deamenvHocme (CompyoHu4ecmeo):

e TOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHAUBHIYaTbHON pabOThI IIpH
pelIeHnH KOHKPETHON (pr3HUecKoil mpoOIemsl;

e TMPUHUMAThH LIETU COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATH JEHCTBHS 1O €€
JOCTIIKEHUIO: PACTIPEACIIATE POJIH, 00CYKIAATh MPOIIECCHl U PE3yIbTaThl COBMECTHOM
paboThl; 000011aTE MHEHHSI HECKOJIBKUX JIFOJICH;

e BBINIOJIHATH CBOIO YaCTh PA0OTHI, IOCTHTAsI KAYSECTBEHHOTO PE3y/IbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJAHMHHUPYS CBOU JICUCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI,

e  OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B OOMIHIA MPOIYKT 1O KPUTEPHUSAM, CAMOCTOSITEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aHUMOJICHCTBHS.

YHUBEpPCATBHBIE PETYIATUBHBIE IEHCTBUS

Camoopzauuzauu}l:
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e  BBIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIHX, TPEOYIONINX IS PEIICHUS
$u3nUecKux 3HaAHUMH;

e OPHEHTHPOBATHCS B PA3JIMUHBIX MOJXO0JaX MPHHATHS PELICHUH (MHANBUAYaIbHOE,
NPUHATHE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUH IPYIIOif);

e  CaMOCTOSITEIILHO COCTAaBIISATH AJITOPUTM peIIeHUs PU3MUECKOM 3aaun Wi IIJIaHa
UCCIIEJOBAaHUS C YUETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

Camoxonmpons (peghrexcus):

e JIaBaTh a/ICKBATHYIO OIICHKY CHUTYallUU M MpeJyIaraTh IUiaH e€ N3MEHEeHNUS;

e  OOBSACHATH NPUYUHBI JOCTHKCHHUS (HETOCTIKEHHS) PE3YIIbTaTOB JICSTEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCHTbH KOPPEKTHBHI B ACATEIHLHOCTD (B TOM YHUCIIE B X0/ BHIIOJHEHUS (PU3NIECKOTO
UCCIICIOBAaHMS WIIH ITPOEKTA) HA OCHOBE HOBBIX 00OCTOSITEIHCTB, N3MEHHUBIIUXCS
CHUTYaIlMi{, yCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE PE3YNIbTATA LIEIH U YCIOBHUSIM.

3MOL(MOHaﬂbl-lblﬁ UHmMelieKkm.:

e CTaBHUTb ce0s Ha MECTO ApYroro 4c€JjJIOBCKa B X0/JI€ CI10pa WK AUCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBbBI, HAMCPCHUA U JIOTUKY APYIroro.

Ilpunamue ceéa u opyaux:

e MPHU3HABATh CBOE MPABO HA OMUOKY MPHU peUIeHUH PUINUECKUX 3324 UJIH B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MIPaBo JPYroro.

INMPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y
00yyYaromuxcst yMeHu:

e HCIIOJIb30BATh MOHATHS: CUCTEMa OTCUYETA, MaTepraIbHas TOUKa, TPACKTOpuS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, epopmanus (ynpyras, miacTuiyeckas),
TpPEeHHE, HEHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH;
abCoIIIOTHO TBEPOE TEJO, LIEHTP TSKECTU TBEPAOTO TENa, pABHOBECHE; MEXaHUUECKUE
Kosie0aHus ¥ BOJIHBIL, 3BYK, UHQPA3BYK U YJIbTPA3BYK; 3JIEKTPOMarHUTHbIE BOJHBI, IlIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaIbHO30PKOCTh, CIIEKTPBI HCITYCKaHUS
U TIOTJIONIeHHUS; aibda, OeTa U raMmma-u3Iy4eHUs], U30TOIIbI, sIepHAasi SHEPreTHKa;

e  pasnuyath SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPAMOJIMHEHHOE JBIKEHUE, CBOOOIHOE NaICHUE TEJ, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBHUE TEJ, PEAKTUBHOE JBUKEHHE,
Kosie0aTesIbHOE IBUKEHUE (3aTyXarolllie U BhIHYK/IEHHbIE KoJeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHHE, OTPAKEHNE
U MPEJIOMJICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPa’KEHUE CBETA, PA3JIOKEHUE OEJIoro cBeTa
B CIIEKTP U CJIOXEHHUE CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs
pPaZ0aKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOTr0 CIEKTPa U3JTy4EHUs ) 110 OMKUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYEeCcKOoe
SBJICHUE;
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pacrio3HaBaTh IPOSIBIEHUE H3YYEHHBIX (DPM3NYECKUX SBJICHHH B OKpYXKarolleM Mupe (B
TOM 4Hcie (PU3NUYECKHe SBJICHUS B IPUPOJE: IPUIUBBI H OTIUBBI, IBUKCHUE TJIAHET
ConHeuHOM CUCTEMBI, PEAKTUBHOE ABU)KCHUE )KUBBIX OPIaHU3MOB, BOCIIPUATUE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHUE BOJIHBI, IIyHaMH, X0, [[BETa TEJ,
ONTUYECKUE SIBJIICHUS B IPUPOJIE, OMOJIOrHUECKOe AeHCTBUE BUIUMOTO,
yIBTPapUOIETOBOTO U PEHTTCHOBCKOT'O U3ITyYEHUH; €CTECTBEHHBIN PaJIMOaKTHBHBIN
(GOH, KOCMUYECKHE JIyUH, paIMOAKTUBHOE U3ITydeHHE IPUPOJHBIX MUHEPAJIOB; JIeHCTBHE
paZlOaKTUBHBIX U3JTyYEHUI Ha OpraHU3M 4EJI0BEKa), IIPU 3TOM I1EPEBOIUTH
IPAaKTUYECKYIO 33/1a4y B y4eOHYIO0, BBIICIIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH
(bu3nUeCKUX SBICHHIA;

OIKCBIBATh U3yYEHHBIE CBOMCTBA TE U (PU3NUYECKHE SABICHUS, UCIIONB3Ys (GU3NUECKUE
BEJIMUMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTb Te€Jla P HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, IEPEMEILECHNUE, ITyTh, YIJIOBask CKOPOCTb, CUJla TPEHUS, CHJIa YIIPYTOCTH, CUja
TSKECTH, YCKOPEHHE CBOOOTHOTO TIa/ICHUs, BEC TeJa, UMITYJIbC Telld, UMITYJIbC CHIIBI,
MeXaHu4ecKasi paboTa U MOLIHOCTb, TOTEHIMAIbHASL SHEPI U Tella, TOJAHATOrO Hajl
MOBEPXHOCTBIO 36MJIU, IOTEHIMAJIbHASL SHEPTHS CKATOU MPYKUHbBI, KHHETHYECKAas
SHEprus, NOJHas MEXaHUYeCKasi SHEePrus, IEPUOJl U YaCTOTa KojeOaHH, AJIMHA BOJIHBL,
IPOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTeJ b NPEIOMIICHHSI CPEIbI);
IpY ONMCAaHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHH,
0003HaYeHUSI U €MHULIBI (PUZNYECKUX BEJIMUYUH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3MUECKYI0 BEJTMUMHY C JPYTUMH BETMYUHAMH, CTPOUTH T'PapUKH U3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (pru3nuecKue ABICHUS U MPOLECCH, UCIIOJIb3Ysl 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHLIUII CYIIEPIIO3ULIUU CUII,
IIPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPETIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'O
YHCell IIPU AJCPHBIX PEAKIMX; IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

00BICHATH (PU3NUECKUE MPOLIECCHl M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX 1IaroB ¢ OMOPOH Ha 2—3 W3yUeHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pewath pacyéTHble 3aaun (OMUpAIOLIMECcs Ha CUCTEMY U3 2— 3 ypaBHEHUI ), UCTIONb3YS
3aKOHBI M OPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a[]au 3aIUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTAIOLINE WIIH N30BITOYHbIE
JTaHHbIE, BBIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl PELLIEHUS], IPOBOIUTh
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOTO 3HauUeHHs! (pU3nyecKoil BEIMUHHBI,
pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH IPU MOMOLIN PU3NYECKUX METOJIOB;
MCIIOJIb3YS ONMCAHUE UCCIIEA0BAHNS, BBIIEIAT IPOBEPAEMOE NPEATIOTIOKEHHE,
OILICHUBATh MPABUIBHOCTH MOPSI/IKA MPOBEACHUS UCCIIEJOBAHMSI, 1EJIaTh BHIBOJIBI,
UHTEPIPETHUPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIBITOB,;

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN U GU3NYECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpAaHEHUS SHEPTUH; 3aBUCUMOCTh
nepuoja KojaebaHui NpyKMHHOIO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH TMPY>KUHBI
U HE3aBHCHUMOCTB OT aMILUIUTY/Ibl MaJIbIX KOJIEOaHUH;

NpsIMOJIMHEHOE pacHpoCTpaHEHUE CBETa, pas3jioKeHHe Oeyloro cBera

B CIIEKTp; M3YyY€HHE CBOWMCTB M300pa)K€HHs B IUIOCKOM 3€pKalie U CBOMCTB
M300pakeHHS TIpeIMeTa B COOMPAIOIIEH JTMH3€e; HAOMI0ICHUE CIUTONIHBIX M IMHEHYaThIX
CHEKTPOB U3JIyYEHHS): CAMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py/10BaHUs; OMKUCHIBATh X0 ONBITA U €0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
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MIPOBOAMTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUM, ONpeeNnisis cpeiHee
3HaYCHHE U3MEPsEeMO BEIMYMHBI ((POKYCHOE pacCTOSHUE cOOUparoIeil TMH3bI);
000CHOBBIBATH BEIOOP CIIOCO0A U3MEPEHHUSI/M3MEPUTEILHOTO IPHOOPa;

IPOBOJUTH UCCIICAOBAaHNE 3aBUCUMOCTEH (PM3UYECKHX BEIUYMH C UCIOJIH30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH
0e3 HavaIbHOU CKOPOCTH; TIepro/ia KoeOaHU MaTeMaTHIeCKOro MassiTHUKA OT JITHHBI
HUTH; 3aBUCUMOCTH yTJia OTPaXKEHUS CBETA OT YIJla MaJIeHUs U yIiia MPeJOMIICHUS OT
yIJ1a maJieHus): IUIaHUPOBATh UCCIIE0BAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOTYUYEHHOM 3aBUCUMOCTH (DPU3UUECKUX BEIUYUH B BUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

MIPOBOAUTH KOCBEHHBIE U3MEpEHUs GU3NUECKUX BETUUHH (CPETHSSI CKOPOCTh U
YCKOpEHHUE TeJia IIPH PaBHOYCKOPEHHOM JBI)KEHUH, YCKOPEHUE CBOOOIHOTO MaACHNU,
KECTKOCTD MPYKUHBI, KOOPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudyeckas pabota u
MOIITHOCTb, YaCTOTa M MEPHO KOJIeOaHUH MaTEeMaTHUECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTHUYECKasl CUJIa COOMPAIOIICH JTMH3bI, PAIMOAKTUBHBIN (DOH): MIIaHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMUSL, CIIELYS
MPEJI0KEHHOW HHCTPYKIMU; BEIUUCIISITh 3HAUEHUE BEJIMYUHBI U aHAIIU3UPOBATh
MIOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHKEM;

pa3ianyaTh OCHOBHBIE MTPU3HAKY M3YYECHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOUKa,
a0COIIOTHO TBEP/IOE TEJI0, TOUEUHBIN UCTOYHMK CBETA, 1YY, TOHKAs JIMH3A, [IJIaHETapHast
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO f/Ipa;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOY HA MX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP, NaTYHKHU MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOoAIIapaT, ONTUIESCKHIE
CBETOBO/IbI, CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), uCronb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbI i CXEMATHUHbIE PUCYHKU W3YYEHHBIX TEXHHUECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPH PELIEHUH yueOHO-
MPAKTUYECKUX 3aJa4; ONTHUYECKHUE CXEMBI JIJISl TOCTPOEHUS U300paKeHUH B TIIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

MPUBOIUTH MPUMEPHI/HAXOJUTh HHPOPMAIIHIO O IPUMEpaXxX MPaKTHIECKOTO
MCIIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 0OecrieueHus
0€30acHOCTH ITpU 00paleHnH ¢ Iprudopamu

U TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHHUS 370POBbS U COOJIOJIEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIIATh MOUCK UH(pOopManuu Gu3nuecKkoro coaepkanus B cetu HTepHer,
CaMOCTOSITENILHO (DOPMYITUPYsI TOMCKOBBIN 3aIIPOC, HAXOAUTH MYTH ONpPEACTICHHS
JIOCTOBEPHOCTH TTOJIYY€HHOM MH(POPMAIIMKA Ha OCHOBE UMEIOIINXCS 3HAHUHN 1
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh IPY BHIMOJIHEHUH YUYE€OHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JUTEPATypy
(GU3UUeCKOro coiepkaHus, CIpaBOUYHbIe MaTepPHAaIIbl, peCypchl ceTd MIHTepHeT; BlIafeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALUK U3 OAHON
3HAKOBOW CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE MH(OpMaIlUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOTUIHO TPEICTABIISTH
pe3yJbTaThl IPOEKTHOM HIIN UCCIIE0BATEIbCKOM 1eATEIbHOCTH; IIPU TOM I'PaMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN ammapaT u3y4aeMoro paszziena GU3uKu u
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAMel ¢ yuéTOM 0COOEHHOCTEN ayTMTOPUU
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Ne HaumenoBanue pasaesoB u | KoinuecTBo yacos duekTpoHHbIe (LM (POBHIE) 00pa3oBaTeIbHbIE PeCypPChl
n/n TeM MPOrpaMMbl BCEro KOHTPOJIbH | NPAKTHYECKH
ble padoThl | € padoThl
Paznen 1. ®@u3uka u e€ poJsib B NO3HAHUH OKPYKAKIIEr0 MUpPa
1.1. duzuka — HayKa o 2 0 0 ®dusuka, 7 kmacc, PI'AOY AI10 "Axkanemus
npupoae Munnpocseuienust Poccun"
https://resh.edu.ru/subject/lesson/2603/start/
1.2. duznyeckue BeITHINHBI 2 0 2 https://resh.edu.ru/subject/lesson/2602/start/
1.3 EcTecTBeHHO - HAYYHBIH 2 0 1 ®dusuka, 7 kinace, PI'AOY JIIO "Axkagemus
METO/I MO3HAHUS Munnpocsenienust Poccun"
HToro no pazuneny 6 0 3
Paznen 2. IleppoHayasibHble CBeeHUS 0 CTPOEHUH BellleCTBA
2.1. CTtpoeHue BelecTBa 1 0 1 ®dusuka, 7 kmacc, DI'’AOY AI10 "Axkanemus
Munnpocseuienust Poccun”
https://resh.edu.ru/subject/lesson/1533/start/
2.2. JIBMKEHHE ¥ 2 0 0 https://resh.edu.ru/subject/lesson/1534/start/
B3aMMO/elicTBHE YACTHIL
BelIeCTBA
2.3. ArperatHbie COCTOSTHUS 2 0 0 ®dusuka, 7 kinace, ®PI'AOY JITO "Akagemus
BeLeCTBA Munnpocsenienust Poccun"
Hroro mo pazneny 5 0 1
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHe TeJl
3.1. Mexanuueckoe JBHKEHHE 3 0 1 ®dusuka, 7 kmacc, ®I'AOY AI10 "Axkagemus
Munnpocsenienust Poccun"
https://resh.edu.ru/subject/lesson/1488/start/
https://infourok.ru/videouroki/468
https://resh.edu.ru/subject/lesson/1525/start/
3.2. Huepuus, macca, NJI0THOCTH 4 0 1 https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
3.3. Cuiia. Buabl cui 14 1 2 https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2600/start/
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https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://infourok.ru/videouroki/468
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2600/start/

Wtoro no pazneny | 21 1 | 4
Paznen 4. /laByieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
4.1. JaBaenue. [lepenaua 3 0 0 ®usuka, 7 kmacc, PI'AOY AI10 "Axkanemus
JaBJICHUSA Munnpocsenienust Poccun"
TBEPABIMH TEJIAMH, https://resh.edu.ru/subject/lesson/2971/start/
JKHIKOCTSIMH M ra3amMu https://resh.edu.ru/subject/lesson/2598/start/
4.2. JlaByieHHe JKMAKOCTH 5 0 0 ttps://resh.edu.ru/subject/lesson/1537/start/
4.3, AtMocdepHoe naBeHne 6 0 0 https://resh.edu.ru/subject/lesson/1535/start/
4.4, JlelicTBHe KHIKOCTM M rasa 7 1 3 https://resh.edu.ru/subject/lesson/2968/start/
HA NOTPYKEHHOE B HUX TeJI0
Htoro no pazneny 21 1 3
Paznen 5. PaboTa u MOIIHOCTH. JHeprust
5.1. Pa6oTa u MOIIHOCTH 3 0 1 ®dusuka, 7 kmacc, ®I'AOY AI1O "Axkanemus
Munnpocsenienust Poccun"
https://resh.edu.ru/subject/lesson/2965/start/
5.2. IIpocTbie MexaHM3MBI 5 0 2
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2962/start/
5.3. MexaHunveckasi JHeprus 4 1 0 https://resh.edu.ru/subject/lesson/2597/start/
Htoro no pazneny: 12 1 3
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 14

YACOB I10 ITPOTPAMME
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https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2963/start/
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TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne | HaumenoBanme KoJsinuecTBO 4acoB JaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI

1/ | pasaesioB M TeM | BceI' | KOHTPOJIbHBI | MPAKTHYECKH

1| MPOrpamMmbl 0 e padoThl e padoTnl

Pazgen 1. TensioBble ABJIEHUS

1.1 | CtpoeHue n 7 0 0 dwusuka, 8 kinacc, PI'’AOY JI1O "Akanemuss Munnpocsemenust Poccun"

. CBOIiCTBA BellleCTBa

1.2 | TenioBbIe 21 |1 4 ®dusuka, 8 kiacc, DI'AOY AI10 "Axkanemus Munnpocpenienus Poccun
npomuecchbl https://resh.edu.ru/subject/lesson/2595/start/

https://resh.edu.ru/subject/lesson/2594/start/

HToro no pazuneny 28

Paznen 2. DuiekTpuyeckne 1 MAarHMTHbLIE SIBJIEHUS

2.1 | DaekTpuYecKue 6 0 0 dwusuka, 8 kinacc, PI'’AOY JI1O "Akanemuss Munnpocsemenust Poccun"
3apsiabl.
3apsizkeHHBIC TeJa 0 https://resh.edu.ru/subject/lesson/2983/start/
WX B3aMMOJIeliCTBHE https://resh.edu.ru/subject/lesson/1540/start/

2.2 | IIocTOSIHHBIH 21 1 6 https://resh.edu.ru/subject/lesson/2591/start/
JJIEKTPHYECKHH TOK https://resh.edu.ru/subject/lesson/2982/start/

https://resh.edu.ru/subject/lesson/2590/start/

2.3 | MaruurHbIie 6 0 3 https://resh.edu.ru/subject/lesson/2978/start/

. SIBJICHHS https://resh.edu.ru/subject/lesson/1541/start/

2.4 | DaeKTpOMArHUTHAs 4 0 0 https://resh.edu.ru/subject/lesson/3011/start/

. HHAYKIHS

Hroro mo pasneny 37

PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO | 68 2 13

YACOB

10

ITPOTPAMME
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https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/3011/start/

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne HaumeHoBaHue KoJsmnyecTBo 4acoB duekTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PeCypPChl

n/m pa3iesion H TEM | BCero KOHTPOJIbHbIE | MPAKTHYECKHE
NMPOrpaMMbl padoThI padoThl

Pasnen 1. Mexann4yeckue siBJeHUs

1.1. Mexannueckoe 10 1 3 ®dusmka, 9 kiace, PI'AOY JII1O "Akagemuss MUHIIPOCBEIICHHS
JBH2KE€HHE U CIOCOObI Poccun"
ero onucaHus https://resh.edu.ru/

1.2. B3aunMmopeiicTBHe Te 20 0 3

1.3. 3aKOHBI COXpaHEeHHUS 10 1 3

Hroro no pazueny 40 2 9

Paznen 2. Mexannyeckue KojJe0aHUs H BOJHDI

2.1. Mexannueckne 7 0 5 ®dusuka, 9 kinacc, PI'AOY II10 "Axkanemuss MUHNpOCBEICHUS
KoJie0aHus Poccun"

2.2. Mexanu4ecKue BOJIHBI. 8 1 0 https://resh.edu.ru/
3ByK

Hroro no paszneny 15 1 5

Paznen 3. DJIeKTPOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHBI

3.1. DJIeKTPOMArHUTHOE 6 0 1 ®dusnka, 9 kinace, PI'AOY JIIO "Akagemuss MUHIIpOCBEIICHHS
nmoJjie u Poccun"
3JIEKTPOMATHUTHBIE https://resh.edu.ru/
BOJIHBI

Hroro mo pasueny 6 0 1

Paznen 4. CBeToBbI€ SIBJICHHS

4.1. 3akoHbI 6 0 3 ®dusmka, 9 kimace, PI'AOY JITO "Axkagemuss MUHTIPOCBEIICHHS
pacnpocTpaHeHus CBeTa Poccun"

4.2. JIMH3bI U ONITHYECKHE 6 1 2 https://resh.edu.ru/
npuodopsbI

4.3. Pa3zno:xxenue 6ey10ro 3 0

CB€TaA B CIICKTP
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Wroro no pazageny

15

Paznen

5. KBaHTOBBLIE SIBJICHUSA

5.1.

HUcenyckanue u
NOIJIOILIEHHE CBETa
aTOMOM

5.2.

CrtpoeHue aTOMHOTO
sIpa

6

5.3.

SlnepHble peakunu

7

®dusuka, 9 kinace, ®I'AOY JIIO "Akagemuss MuHIpoCBeIICHHS
Poccun"
https://resh.edu.ru/

Wroro no pazgeny

17

Paznen

6. [IoBTOPUTEIbHO-000011IAI0IINI MOJT

6.1.

Cucremaruszanms u
00001IeHNE
NpeaAMeTHOro
COJlep:KAHUS U ONbITA
AesATeJIbHOCTH,
NPUOOPETEHHOTO NPH
HU3y4YeHHMH BCero Kypca
puszuku

9

®dusuka, 9 kinacc, PI'AOY II10 "Akanemuss MuHNpoCBeeHUS
Poccun"
https://resh.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102
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KAJIEHJAPHO - TEMATHYECKOE IIVTAHUPOBAHUE 7 KJIACC

Ne

ypoKa
no

MNOPAAKY

HaumeHoBaHue TeMbl yPOKa

KoauuecTBO
4acoB

Jara
NnpoBeeHust
YpPOKa no
IUIAHY

JlaTa
NPOBeJIeHUsA
YPOKa
(pakTHyecku

®du3uka u eé poJjib B IO3HAHUM
OKpY’Kalero Mmupa

BBoaubiii unctpyktaxk. dusnka -
HayKa O IpUpoJIE.

SIBnenus npupoabl. Pusnyeckue
SIBJICHMUSI.

dusunyeckue BeanyuHbl. M3mepenue
¢busnueckux BenuuuH. [lorpemHocTs
u3MepeHuil. MexayHapoaHast
CHCTEMA €AUHUIL

Jlabopamopuas paboma
Nel«Onpedenenue yenul oenenus
WKAIbl U3MEPUMeNbHO20 NPUbopay

Jlabopamopnas paboma No2
«H3mepenue 06véma meépoozo
menay

Onucanve pU3NIECKUX SBICHHM C
MOMOIIIBbIO Mojienel. Jlabopamophas
paboma Ne 3 «Onpedenenue
PA3Mepos8 MAanblx meiy

HepBOHa‘IaJIbHI)Ie CBCACHHUA O
CTPOCHHH BCIIECCTBA

ATOMBI U MOJIEKYJIBI, UX Pa3MEpHI.
OnbITHL, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BELIECTBA

Jlabopamopnas paboma Ne4 «Oyenka
ouamempa amoma MemoooM pso08y

Bbpoynosckoe nsmwxenue. Auddysus.
B3anMopeicTBre 4acTuIl BEIIECTBA:
NPUTSKEHUE U OTTAIKHBAHUE

10

ArperaTHble COCTOSIHHSI BEIIECTBA:
CTPOEHHUE ra30B, KUAKOCTEN U
TBEPABIX (KPUCTAIIIMYECKHX) TEI

11

O060061eHre mo Teme
«ITepBoHauanbHbBIE CBEACHUS O
CTPOCHHH BEIIECTBAMY

JBUKeHHe U B3aUMOJAeCTBHE TeJl

21

12

Mexanndeckoe OBUKEHHUE.
PaBHOMEpHOE U HEPABHOMEPHOE
nerxkenne. Cxkopocts. Cpennsis
CKOPOCTB [P HEPABHOMEPHOM
JIBHYKECHHH.

13

Pacuer YT XU BpCMCHU IBUKCHU S

14

Jlabopamopuas paboma Ne 5
«Onpedenenue cpednell CKopocmu
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CKOJIbJCEHUA apuxka no HAKIOHHOU
njiockocmu)

15 SIBneHue nHepUUU. 3aKOH UHEPLIUH. 1
Macca kak Mepa HHEPTHOCTH Teja
16 [1710THOCTH BelIECTBA 1
17 Jlabopamopuas paboma Ne 6 1
«Onpeodenenue n1omMHOCMU MEEPO020O
menay
18 Pemenue 3a1au Ha onpeeneHue 1
MAacchl TeNa, ero 00bEMa U MIOTHOCTH
19 Cuna xak XxapakTepuCTHKa 1
B3alMOJICHCTBUS TET
20 SBnenue TaroreHus. Cuia TSKECTH 1
21 Cuia ynpyroctu. 3akoH ['yka 1
22 Pemenue 3anau Ha 3akoH ['yka 1
23 Bec tena. HeBecomocTh 1
24 Pemrenue 3a1ay Ha pacuér Beca Tena 1
25 Cwuia TSDKECTH Ha APYTHX IJIaHETaX 1
26 Jlabopamopuas paboma Ne 7 1
«I paoyuposanue npysxicunwl u
usMeperue cuil OUHAMOMEMPOMY.
27 CrnosxeHue cuil, HalpaBJIEHHbIX 110 1
oJIHOU npsiMoil. PaBHoAeHCTBYOIIAs
CUII
28 Pemenue 3amay Ha pacuér 1
PAaBHOJEHCTBYIOLIEH CHII
29 Cuna tpenus. TpeHue cKoabXeHUs U 1
TpeHwue MoKos. TpeHue B Mpupoie U
TEXHHUKE
30 Jlabopamopnas paboma Ne 8 1
«Buvisacnenue 3asucumocmu cunvl
MPEHUST CKONbIHCEHUSL OM NIOUWAOU
CONPUKOCHOBEHUSI mel U
NPUICUMAIOWell CUTbLY
31 Pemenne 3amad nmo remam «CHITBI», 1
«PaBHOAEHCTBYIOLIAS CUII»
32 Konmponvnaa paboma Nel no meme 1
«/leusicenue u e3aumooeiicmeue
men»
JlaBjieHue TBEpPABIX TeJ, 21
JKMJIKOCTEH U ra3oB
33 JlaBrienue 1
34 CriocoObl yMEHbIIIEHUS U YBETUUECHUS 1
JIABJICHUS
35 JlaBnenue raza. 3akon [Tackans 1
36 JlaBiieHHE BHYTPH KMJIKOCTH 1
37 ['upocraTudeckuii mapagokc 1
38 Pemrenue 3a1au Ha pacuér naBiaeHUs 1
KHUJIKOCTH
39 CooOmiarommecs COCY/Ibl. 1
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40

FI/I,Z[paBHI/I‘ICCKI/Ie MCXAaHU3MBbI

41

Atmocdepa 3emun u aTMochepHOe
nasieHue. [[puuuHbI CyIecTBOBaHUS
BO3JIYITHOM 000JIOUKH 3eMIIn

42

OmnsitT Toppuuennu. M3mepenne
aTMOC(EpPHOIO AABICHUS

43

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mopst

44

[Tpubops! A1 U3MEPEHUSI
aTMOoc(hepHOro JaBJICHHUS

45

Perenue 3a1au Ha pacuér
aTMOoCc(hepHOro NaBJICHHUS

46

JlelicTBue ®UIKOCTH U Ta3a HA
NOrpyxE€HHOE B HUX TEJO.
Jlabopamopnas paboma Ne 9
«Hccredosanue 3asucumocmu eeca
mena 8 600e om 00véma
NO2PYIHCEHHOU 8 HCUOKOCHb YACTIU
menay

47

BrrTankuBaroriast (apxuMezioBa) cuia.

3akoH Apxumena

48

Pemenue 3a1ay Ha 3aK0H ApxumMena

49

Jlabopamopnas paboma Ne 10
«Ilposepra nezasucumocmu
BLIMANIKUBAIOULCTL CUTTDL,
Oeticmayowell Ha mejo 8 HCUOKOCMU,
Om Maccol menay

50

Jlabopamopnas paboma Ne 11
«Onpeodenenue svbimankusaroujeri
cunvl, oeticmeayoujeli Ha mejo,
NOCPYHCEHHOE 8 HCUOKOCTNLY

51

[ImaBanue ten. Bo3ayxoraBanue

52

Pemrenue 3amau mo teme «/laBinenue
TBEPJIBIX TEJI, XKHUJIKOCTECH U ra30B»

53

Konumponvnasa paboma Ne2 no meme
«/lasnenue meépovix men,
HCUOKOCmell U 2a306»

PaGora U1 MOIIHOCTb. JHEpPIrUs

54

Mexanunueckasi paboTta

55

MomHoCTb

56

Jlabopamopuas paboma Ne 12
«Onpedenenue pabomol Cuibl MpeHus.
npU PABHOMEPHOM OBUINCEHULU Mmed
N0 20PU30HMANILHOU NOBEPXHOCHIUY

R

57

[IpocTeie MEXaHU3MBI: pbIvyar, OJIOK,
HAKJIOHHAA IJIOCKOCTh. [TpaBuiio
paBHOBECHsI pblyara

58

Jlabopamopuas paboma Nel3
«Hccnedosanue ycnosguil pasHoBecus.
pviuazay

37




59

[IpuMeHeHue npaBuiia paBHOBECHUS
phIyara kK 0J10Ky. «30J0TO€ MPaBUIIO»
MEXaHHUKHU

60

KII/I mpocThIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY H
TeXHHKE. Pplyaru B Tese yenoBeka

61

Jlabopamopnas paboma Nel4
«HM3zmepenue KII/[ naknonnou
NJIOCKOCHUY

62

Kunernueckas 1 moteHIanabHas
sHeprus. [IpeBpartenue 0HOTO BUaA
MEXaHUYECKOW SHEPTUHU B IPYTO

63

Pemenue 3a7a4 ¢ HCOIb30BaHUEM
3aKOHA COXpPAaHCHUA DOHECPIUun

64

Permrenne 3agau mo reMme «3aKoH
COXpaHEHHUS U U3MEHEHUS SHEPTHH B
MEXAHUKE

65

Konmponvnaa paboma Ne3 no meme
«Paboma u mowgnocms. Inepzusy

IloBTOpEHHE

66

IToBTOpEHUE

67

IIpoMe:xxyTouHasi aTTecTalusl.
HTorosasi KOHTpoJIbHAsA paboTa

68

[ToBTOpeHue
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KAJIEHJAPHO - TEMATHYECKOE IIVNTAHUPOBAHUE 8 KJIACC

Ne HaumeHoBaHue TeMbl yPOKa KouauuyectBo | laTa Hara

ypoKa 4yacoB NMpoBe/ieHUsI | MPOBeIeHH s

no YPOKa 10 ypoKa

ILUIAHY ILUIAHY (dakTHUecKHU

TenJioBble BJICHUS

1 BBoanbIii nHCTpYKTaX .OCHOBHBIE ITOJIOKEHUS 1
MKT crpoenus Bemiecta. OnbITHI,
MTOITBEPIKIAOIIUE OCHOBHBIC TIOJIOKEHUS
MKT

2 Macca u pa3Mepbl aTOMOB M MOJICKYJI 1

3 Bxoanasi KOHTpoJIbHAsI padoTa. (3a Kypc 7 1
Knacca)

4 Mopenu TBEPIOTO, )KUIKOTO M Tra3000pa3HOTO 1
COCTOSIHMI BEUIECTBA

5 Kpucrammmieckue u amopdubie TBEp I TEIA 1

6 OOBsiCHEHNE CBOMCTB ra3oB, JKUIKOCTEH U 1
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETHUECKON TeOpHH

7 CmaunBaHUE U KalWUISIPHBIE SBJICHUS. 1
TemnoBoe pacuiupeHue u cxatue

8 Temneparypa. BHyTpenHsist sHeprus 1

9 Jlabopamopnaa  paboma Nel  «llposepka 1
eunome3svl  JTUHEUHOU 3A8UCUMOCMU  OJIUHbBI
CMONOUKA HCUOKOCMU 8 MePMOMEempUYecKoll
mpybKe om memnepamypbly

10 CrnocoObl H3MEHEHHUS BHYTPEHHEH YJHEPTUn 1

11 Buael Terionepenaun: TENIONPOBOAHOCTD, 1
KOHBEKIIHSI, U3ITyUYeHUE

12 KonnuectBo Tennorsl. Y aenpHast 1
TEIJIOEMKOCTh BEIIEeCTBA

13 Pacuer konuyecTBa TEMJIOTHI. 1

14 Jlabopamopnas paboma Ne2 «Hccnedosanue 1
A6/1eHUSA MEeNN000MeHA NPU CMEUUBAHUU
XOJIOOHOU U 20psdell 600bl»

15 Jlabopamopnas paboma Ne3 «Onpedenenue 1
VOenbHOU Men0eMKOCIU 8eecmea)

16 DHeprus TOIUIMBA. Y IeibHas TEIIoTa 1
CTOpaHHS

17 3aKOH COXpaHEHMsI U IIPEBPALLECHNS DHEPTUH B 1
MEXaHWYECKHUX M TEIJIOBBIX MpoIleccax

18 [InaBneHne u OTBEpAEBAHNE KPUCTAIIIMYECKUX 1
BEIICCTB

19 V aennHas TEINIOTA IJIaBJIEHUS 1

20 Pemrenue 3a1au Ha T1aBI€HUE U OTBEPJEBAHUE 1
KPUCTANTNYCCKHUX BEIICCTB

21 [TapooOpazoBanue u koHaeHcalus. Mcnapenue 1

22 Kunienue. Y neapHas Temiora 1

napooOpazoBaHUs




23

Pemenue 3amay. TeruiooOMeH U TEILIOBOE
paBHOBecHE. YpaBHECHHE TEILUIOBOTO OaJlaHCa.

24 BraxxnocTs Bo3yXa.

25 Jlabopamopuas paboma Ne4 «Onpedenerue
OMHOCUMENLHOU BIANCHOCIU 8030VXA»

26 [TpuHIMITBEI PaOOTHI TETJIOBBIX JBUTATEIICH

27 KII/I TermoBoro nBuraTess.
TeroBbIe IBUTATENN M 3alIUTa OKPYKAIOIICH
CpeIbI

28 KourpoJabHnas padora no teme «TennoBbie

SABJICHUSD)

3JIeKTpI/I‘leCKI/Ie U MAarHuTHBIC SIBJICHUSA

29 Dnektpuzanys Ten. Bzanmopeiicteue
3apsSHKCHHBIX TEIl

30 3akoH Kynona

31 DNEeKTPUYECKOE T0JIe

32 [TpuHIUN CYNEePIIO3UIINY FITEKTPUICCKUX
nosieii. Hocurenu 351eKTpUYecKuX 3apsioB

33 CtpoeHue aToma

34 [TpOBOHVKH M TUIJICKTPUKH

35 DnekTpruyeckuil Tok. ICTOYHUKH MOCTOSTHHOTO
TOKa

36 DneKkTpuydecKas 1erb

37 DneKTpruyYecKHuil TOK B MeTaiiax. JlencTBus
AJIEKTPHUECKOTO TOKA

38 Cuna Toka

39 Jlabopamopnas paboma Ne 5 no meme
«Cbopxa u nposepka pabomvl 21eKMpPUUECcKol
yenu nOCMOsIHHO20 MOKAY

40 DNEKTPUUECKOE HANPSIKEHUE

41 ConpoTuBieHne MPOBOAHUKA. Y IEIbHOE
COINPOTHBIICHUE

42 3akoH OMa il yyacTKa Lenu

43 Pemenwue 3a1a4 Ha pacyeT CONMPOTHUBIICHUS
MIPOBOJHHKA

44 Jlabopamopuas paboma Ne6 «Hzmepenue u
pe2yIuposanue Cuibl MoKay

45 Jlabopamopuas paboma Ne 7 «Hccredosanue
3a6UCUMOCMU CUTBL MOKA, UOYWE20 Yepe3
Pe3UCmop, 0m CONPOMUBIEHUS PE3UCTOPA U
HANPANCEeHUsL HA pe3ucmopey

46 [TocnemoBarenbHOE U TApAIIIETEHOE
COEIMHEHNE MMPOBOTHUKOB

47 Jlabopamopnuas paboma Ne 8 «Ilposepka
NPpasUIa ClONHCEHUs HANPANCEHUU npu
noC1e008amenbHOM COeOUHEHUU O8YX
Pe3uUcmoposy

48 Jlabopamopnas paboma Ne 9 «Ilposepxa
npasuna oas CUibl MoKa npu NapaiiebHoOM
COeOUHEeHUU Pe3UCTOPO8)»

49 Pemenvie 3a/1a4 Ha coeTMHEHUE TIPOBOTHUKOB




50

PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA

51 Jlabopamopuas paboma Nel() « Onpedenenue
Pabomol I1eKMpUYEcKo20 MoKa, UOywe2o
uepes pe3ucmop

52 3akon [xoyns - Jlenna

53 DNEeKTpUYECKHE LM U MTOTpeOuTenn
AJIEKTPUUECKON YHEpTruu B ObITy. KopoTkoe
3aMbIKaHHE

54 Pemenue 3a1a4 Ha paboTy ¥ MOIIIHOCTh
ANEKTPUYECKOTO TOKa

55 Konrtpoabnas pabora no reme
«DaeKTpuYecKUe ABJICHUS

56 MarnutHoe 1nose 31eKTpudeckoro Toka. OnbIT
Opcrena

57 [TocTrosiHHbIE MarHUTHI. MarHUTHOE TIOJIE
3eMJIu ¥ €ro poJib AJIsl KU3HU Ha 3eMiIe.
Jlabopamopnas paboma Ne 11 «Hccredosanue
MA2HUMHO20 83AUMOOEIICMEUS. NOCHOSHHBIX
MASHUMO8Y

58 Jlabopamopnas paboma Ne 12 «Hccredosanue
oelicmaus I1eKmpuUiecKko2o moxka Ha
MASHUMHYIO CIMPENKY»

59 JleiicTBrE MarHUTHOT'O TIOJISl HA IPOBOTHUK C
TOKOM. DJIEKTPOBUTATEIh IIOCTOSTHHOTO TOKA

60 Jlabopamopuas paboma Nel3
«Koncmpyuposanue u uzyuenue pabomul
9eKMpPoogUu2amesiy

61 0O60061meHne no TeMe «KMarHuTHbIE SIBICHUS

62 OneiTel Dapanes. SIBneHne 31€KTPOMarHUTHON
WHIYKIAH

63 [Tpaswio Jlenna

64 Onexrporereparop. CriocoObl MOTyYeHHS
JIEKTPUYECKON YJHEPTUU

65 DNEeKTPOCTAaHIIMH Ha BO30OOHOBIISEMBIX
WCTOYHHKAX SHEPTHH

66 [ToBTOpeHune

67 IIpome:xyTounas arrectauusi. UTorosas
KOHTPOJIbHas padoTa

68 [ToBTOpeHue




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

Ne | Tema ypoka Koanuecrso 1aT2 Jlara

T/ 4acoB POBENECHUS | yhopenenns
YPOKa 1o ypoxka
[U1aHy bakTHYeCKH

MexaHuuyecKoe IBHKEHHE H Croco0bl ero onucanusi-10

1. Mexanudeckoe ABHKeHUE. PaBHOMEpHOE 1
PSIMOJIMHEHHOE JIBMYKCHUE

2. Bxoanasi KOHTpoJIbHaAs1 paboTa 1

3. OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1
JBUKCHUS

4, Cpenssisi 1 MTHOBEHHAs CKOPOCTh TeJla IpU 1

HEpaBHOMEPHOM JIBWKEHUU. JlabopamopHas
pabomalNel" Onpenenenue cpeaHel CKOPOCTH
JIBY)KCHUS TeJla MPH JABMKESHUH 110 HAKJIOHHOU

miockocty"”

5. VYckopenue Tena. [Ipsamonuneiinoe 1
PaBHOYCKOPEHHOE JIBM)KCHUE

6. [TepemernieHue Tea Npu paBHOYCKOPEHHOM 1

HpHMOJ'II/IHCI\/’IHOM JABHXXCHUH

7. Jlabopamopnas paboma Ne2 "Onpenenexnue 1
YCKOPEHHUsI PaBHOYCKOPEHHO ABIIKYILIErocsTena

8. Jlabopamopnas paboma Ne3 «VccnenoBanue 1
3aBUCHUMOCTH MYTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaIbHOU

CKOpPOCTH»
9. CBobopHOE TajieHne 1
10. | PaBHOMepHOE IBMKEHHUE 11O OKPY)KHOCTH 1
11. | KonrpoabHasi padora Nel"Mexanuyeckoe 1

JIBHKEHHE U CIIOCOOEI ero onucanus"

BzaumopeiicrBue tei- 20

12. | Ilepssriii 3akoH HproToHa 1

13. | Bropoii 3akon HetotoHa.lIpunnun 1
CYNEPIIO3UINH CHUIL.

14. | Tperwnii 3akon HptoToHa 1

15. | PemreHwue 3a1a4 Ha IpUMEHEHUE 3aKOHOB 1
Hsrotona




16.

Cuna ynpyroctu u 3akoH ['yka

17. |Jlabopamopnas paboma Ne 4"OnpenencHue
YKECTKOCTHU IPYKUHbI"

18. | 3akon BcemupHoOro Tsarorenus. Cuia
TSKECTH

19. |Pemienue 3ana4 Ha ABMOKEHUE TEIT IO
NEHCTBUEM CHJIBI TSDKECTH

20. | HeBecoMOCTh M meperpys3Ku

21. | IlepBas kocMHYECKasi CKOPOCTh

22. | Pemenwue 3a/1a4 Ha MPUMEHEHHE 3aKOHA
BCEMHUPHOTO TATOTEHUS

23. | Cuna tpeHus

24. | Jlabopamopuas paboma Ne 5 «ccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHUS CKOJILKCHUS OT
CHJIBI HOPMAJILHOTO JIABJICHUSI

25. | Jlabopamopuas paboma Ne 6 "OnpeneneHue
koa(durmenta TpeHus"

26. | Pemenwue 3ama4 Ha ABMYKCHHE TEJ TTOJT
JICHCTBUEM CHJIBI TPEHHUSI

27. | Pemnenwue 3a/a4 Ha ABMYKCHHE TEJ TTOJT
JEHCTBHUEM HECKOJIBKUX CHJI

28. | PaBHOBecue MaTepHaIbHON TOUKH U
a0COTIOTHO TBEPJIOTO Tema

29. Bunbl paBHOBECHs

30. | Pemenue 3a1a4 Ha IPUMEHEHNE YCIIOBHHA
paBHOBECHS TeJ

31. | O6o6maromuii ypok mo Teme"

BszauMmopeiicteue Ttem "

3akonbl coxpaHenus - 10

32. | 3aKoH COXpaHEHHUs UMITYJIbCa

33. PeaxtuBHOE nBIXeHuE. Perrenne 3agad Ha
IpUMEHEHHE 3aKOHA COXPaHEHHsI UMITYJIbCa

34. | Mexanueckasi paboTa ¥ MOIITHOCTh

35. | Kuneruueckas sneprusi. Teopema OKHHETHUYECKON

SHEPrUu

36.

PaGora cuibl TsKECTH




37.

Jlabopamopnas paboma Ne 7 «Onipenenenue
paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJIa 110 TOPU30HTATHHON

IMOBCPXHOCTU»

38.

Pabota cunbl ynpyroctu. Jlabopamopuas

paboma Ne 8"OnpeneneHue padOThI CHITBI
YIIPYTOCTH MPH MOIBEME TPy3a C
HUCITIOJIB30BAHUEM ITIOABUXHOI'O 1 HETIOABUXKXHOI'O

OJ10KOB"

39.

Pemenne 3amau no reme "Pabdora u
MOIITHOCTE"

40.

3aKOH U3MEHEHUS M COXPAaHEHHS MEXaHNIECKOM
sHepruu. Jlabopamopuas paboma Ne 9"
W3ydeHue 3aKkoHa coXpaHeHUsl dHeprun"

41.

KonTpoubnas padora Ne 2"B3aumosnelictBue Tel.
3aKoHbBICOXpaHEHUs".

Mexa

HUYEeCKHe KoJie0anusd - 7

42.

KonebarenbHOE IBUXKEHUE

43.

MareMaTuueckuiit MasiTHUK. Jlabopamophas
paboma Ne 10 "UccnenoBaHue 3aBUCUMOCTH
nepuo/ia KojaebaHuil MPyKUHHOTO MasTHUKA OT

Macchl rpysa'.

44,

[IpyxuHHBINA MassTHUK. JlabopamopHnasapaboma Ne
11 «Omnpenenenue 4acTOThl ¥ epHoAa KoneOaHnui
IPYKUHHOT'O MasiTHUKa»

45.

Jlabopamopnaspaboma Ne 12
«HccrnenoBanue 3aBUCHMOCTH TIepHoOJa
KoJIeOaHUH MOABEIICHHOTO K HUTH Ipy3a
OT JJTUHBI HUTH

46.

3aTYXaIOIJ_II/IC KoJIeOaHMsI. BLIHy'}KI[eHHBIC
koJsieOanus. Pe3onanc

47.

Jlabopamopnaspaoboma Ne 13 « UccnenoBanue
3aBUCHUMOCTH TIepro/ia KoieOaHu Mpy>KUHHOTO
MasiTHUKA OT MAcChl TPy3a»

48.

Jlabopamopnaapaboma Ne 14 «3mepenue
YCKOpEHHsI CBOOOHOTO MaICHHSD

Mexa

HHYeCKHe BOJIHBI. 3BYK - 8

49.

Pacrnipoctpanenue konebanuii B cpene. BomHbI.

50.

Jlnnuna BostHbl CKOPOCTH pacipOCTPaHEHUS BOJIH.




Hcrounnku 3ByKa. 3ByKOBbIE KOJICOAHUSI. .

51. 1
52 BricoTa v rpoMKOCTB 3BYKa. 1
PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI.

53 1
54 OtpaxeHue 3Byka. 3ByKOBOW Pe30HAHC 1
55 Pemienne 3amau. «MexaHuueckue koJsieOaHUsA U 1

" [BOJHBI . 3BYK»
56 Konrtposabnasi pabGora Ne3 «Mexanuueckue 1
' |[konebanus u 60oanbl . 36yK»

DJIEKTPOMATHUTHOE I0JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI - 6

S57. | DNeKTpOMarHuTHOE MoJIe. 1
DNEeKTPOMAarHUTHBIC BOJTHBI

58. | CoiicTBa 3mekTpoMaruuTHbIX BousH. [llkana 1
AJIEKTPOMATrHUTHBIX BOJIH.

59. Vlabopamopnas paboma Ne 15 "W3y4eHnue CBOWCTB( 1
PIEKTPOMArHUTHBIX BOJIH MIPU MOMOIIH MOOUIBHOTO,
renedona. Mcrmonp30Banue 3JeKTPOMAarHUTHBIX BOJTH
IJIsI COTOBOM CBSI3H.

60. | DnekTpoMarHWTHAS MIPHUPOJIA CBETA 1

61. | Cropocts cBeTa. BonHoBbIE CBOICTBA CBETA. 1

62. | O6o0maroNHii ypoK Mo TeMe 1
"DIeKTPOMarHuTHOE TOJIE.

DNIEeKTPOMarHUTHbHIE BOJHBI".

3aKoHBI pacnpocTpaHeHus CBeTa

63. | [IpsiMonuHeNHOE pacipocTpaHEeHUe CBeTa 1

64. | Orpaxenue cBera. Jlabopamopnas paboma Nelb |1

pamop p
A3yuenune XapaKTEPUCTUK N300paxeHUs
peaMeTa B III0OCKOM 3epkane”

65. |Jlabopamopuas paboma Ne 17 «VccnenoBanue 1
3aBHCHUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT
yria najgeHus».

66. | [Ipemomuenue cera. Jlabopamopuas paboma Ne 18| 1
"HccnenoBaHue 3aBUCUMOCTH yTIIAPETOMIICHHS
CBETOBOTO JIyJa OT yIJia MaJCHUs Ha TPaHHIIe
"BO3yX-CcTEKI)IO"

67. | IlomHOE BHyTpEHHEE OTpAKECHUE CBETA 1

68. | Pemenwue 3amau o reme "OTpaxkeHue U 1
npesoMseHue ceera'

JIMH3BI M ONITHYECKUE PUOOPHI - 6

69. |Jlunza, X071 Jy4ei B JIMH3E. 1

70. | Jlabopamopuaapaboma Ne 19 1

"ITonyuenne n300pakeHHs C TOMOITBIO
cobuparomiei TUH3bI"




71. | Jlabopamopuas paboma Ne 20 «OnpeneneHue
(OKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI
coOuparonie JMH3bI "

72. Pemenue 3amay o reme "Jlunaza"

73. I'ma3 xak onruueckast cucrema. OnrTuyeckue
IPUOOPHI

74. | KonTpoabHasi padora Ne 4 110 Teme
"CBeroBblesaBiIcHUA"

Pa3jioxkenue 6e10ro cBeTa B CHEKTP - 3

75 Hucnepcus ceera.

76 | CrosxeHHe CIIEKTPAIbHBIX IIBETOB.

77 O6o0maromuii ypok 1o teme "CBeToBbIE

saBieHus"

I/ICHyCKaHHe H IMOIrJIOICHHUE CBETa aTOMOM - 4

78 OmwiTel Pe3epdopaa u ruranetapHassMoIeITb
aToma

79 HcnyckaHue 1 NOTJIOIIEHUE CBETAa aTOMOM

80 Jlabopamopuas paboma 21 "HabnroneHue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
n3inyyeHus"

81 PanuoaktuBHOCTE. Anb(da-, 6eTa- 1 ramma-
W3ITy4eHus

CTpoeHne aTOMHOrO siipa - 6

82 PagnoakTuBHOCTE.

83 PagunoaktusHble npeBpaiuenus. [lepuoa
HOJIypacnaaa aTOMHBIX sIIEp.

84 Hyxnonnas Mmosienb aToOMHOTO sIpa.

85 N3ortonel. Pemenne 3agau no teme "CtpoeHue
s1pa,paliOAKTUBHBIE peBpanieHus"

86 | Jlabopamopnas paboma Ne 22"VccnenoBanue
TPEKOB 3apsKEHHBIX YacTull o poTtorpadusm"

87 Pemenue 3anau no teme "CrtpoeHue sapa,
PaaMOAKTUBHBIC TPEBPAILCHUS "

Snepuble peakuuu - 7

88 S nepHble peakiuu. 3aKOHBI COXPAHCHUS
3apsiIOBOTO U MacCOBOT'O YHCEI.

89 DHeprust CBS3HM aTOMHBIX siziep. CBs3b MacChl U

SHEPTHUH.

90 Peakuu cunTesa u nenenus saep. Mcrounuku




sHepruu CoJiHIIa U 3BE3]T

91 SAnepHas S5HEpreTUKA.

92  lelicTBHS pagMOAKTHBHBIX H3JIy4CHHH Ha JKHMBBIC| |
OpraHU3MBL.

93 | Jlabopamopnas paboma Ne 23«U3mepenune 1
pagroaKTHBHOTO (hOHA

94 KonTtpouabnas pa6ora Ne 5 no reme «KBantosbie |1
SIBJICHUSI»

Cucremaru3auus 4 00001IeHUE MIPEAMETHOI0 COJIEPKAHUSA U ONbITA 1eATEJIbHOCTH, IPHOOPETEHHOTO
NpH U3yYeHHHu Bcero Kypca ¢pusuku — 9 (1 yac BHIHOCUTCS HA BXOJAHYIO JTUATHOCTHKY)

95 |IloBTopenue u 06001IEHHE MaTepHala Kypca. 1
Tema: "MexaHHYECKOE JBMIKCHUE U CIIOCOOBI €ro

onucauus"

96 |IloBTOpenue u 0600IIEHNE MaTepHaIaKypca. 1
Tema: "B3aumopeiicrsue ten"

97 [ToBTOpeHME M 00600IIEHNE MaTepUaTaKypca. 1
Tewma: "B3zaumoneiictBue ten"

98 |IloBTopenue u 0600IIEHNE MaTepHaIaKypca. 1

Tema: "3akoHbI cOXpaHEHUs B MEXaHUKe"

99 |IloBTopenue u 06001IIEHHE MaTepHala Kypca. 1

Tema: "Mexaunueckue KoJeOaHus U BOJTHBL"

100 | IToBTOpenue u 0600MEHNE MaTepHalia Kypca. 1

Tema: "DneKTpOMarHUTHbIE SIBICHUS"

101 | AToroBasi KOHTpOJILHasi pa6oTa 3a Kypc 9 1
KJiacca
102 |TIloBTOpeHue 3a Kypc 9 kiacca 1
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