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MMOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o ¢pusuke Ha ypoBHE OCHOBHOI'O OOLIEro 00pa30BaHUs COCTABIIEHA Ha OCHOBE IMOJIOKEHUN U TpeOOBAHUMN
K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTenbHOM mporpaMmsl, npeactasieHubix B GI'OC 000, a
TaKke C y4€ToM (QenepanbHON paboueil mporpammbl BocnuTanus W KoHuenuuu mnpenofaBaHusi y4eOHOTO mpeameTa
«Dusznkay.

ConmepxaHue TMporpaMMbl 1O (PU3MKE HANpaBJIEHO HAa (OPMHUPOBAHUE ECTECTBEHHOHAYYHOW I'PaMOTHOCTH
o0Oy4aromuxcst ¥ OpraHu3aluio U3ydyeHus (PU3MKU Ha JESATENIbHOCTHOM OCHOBE. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH ydeOHoro mpenmera B peamuzanuu TpeOoBanuiit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM pe3yJbTaTaM OO0y4YeHHs, a TaKKe MEXKIPEIMETHbIC CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsL.

ITporpaMMa 1o (u3uke yCTaHABIMBAET paclpejaesieHue y4eOHOro marepuaina 1o rojam oOyuyeHus (1o Kiaccam),
IpeaaracT MPUMEPHYIO MOCIEN0BATEIBHOCT U3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IIPEIMETHOIO COACPKAHUS
U y4€Te BO3pACTHBIX 0COOEHHOCTEN 00yJaroImuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOW MOMOINM YYHUTENII B CO3JaHUM padouei
IPOrpaMMbI 110 Y4EOHOMY MPEAMETY.

dusuka ABIAETCA CUCTEMOOOPA3YIOUIUM JJIi €CTECTBEHHOHAYYHbIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUI, M3yYaeMbIX XUMHEH, OUOIOTrHel, acTpoHOMUEH U (pu3mdeckoi reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPENOCTaBIAECT Haubosee siCHble 00paslibl MPUMEHEHHUS] HAYyYHOTO
METO/Ia TIO3HAHUS, TO €CTh CI0Cc00a MOyUYeHHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa M3 TIaBHBIX 3a1a4 (U3NYECKOro 0Opa30BaHUs B CTPYKType OOIIEro oOpa3oBaHUs COCTOMT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH M MHTEpECA K HayKe y 00y4aroIIuXcsl.

W3ydyenne (¢u3uku Ha 0a30BOM YpPOBHE NPEANOJaraeT OBJAJACHHE CIEAYIOIIUMU  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

e HAy4YHO OOBSACHATH SIBJICHUS;
e OILICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;



e HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIb30BATH HAYYHBIC JOKA3ATCIIbCTBA JJIA ITOJTYYCHUSA BBIBOIOB.

Henn u3yuenuss GuU3MKM Ha yYpOBHE OCHOBHOTO 0O0IIero oOpasoBaHus omnpeneieHsl B KoHuenuuu mnpemnomaBaHUs
yueOHoro mnpeamera «®dusuka» B oOpa3zoBaTenbHbIX opranmzanusix Poccuiickoit ®enepainu, peanu3yrolmUX OCHOBHbBIE
o011eo0paszoBaTeibHbIE MPOTPaMMBbI, yTBEepXKIAEHHOU pemeHneM Komernn MuHucTepcTBa mpocBelieHus Poccuiickoit
®eneparmu (mpotokod ot 3 aexadpst 2019 r. Ne [1K48H).

Hean usyyeHus PpU3UKU:

npuoOpeTeHNEe WHTEpeca W CTPEMJICHHS OOYyYalomuxcsi K HAayYHOMY W3YYCHHIO TPUPOIBI, Pa3BUTHE WX
WHTEIJICKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIe TMO3HaHUS W (HOPMHPOBAHHE WCCIEAOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHWE HAY4YHOTO MHPOBO33PEHHsI KaK pe3yjbTaTa M3Y4YeHHS OCHOB CTPOCHHS MaTEpHH W
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

(dbopMUpOBaHKE IPEICTABICHHA O POJIM (DU3HUKH JIJIST Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oymymed mnpodecCHOHAIbHONW AEITeTbHOCTH, CBSI3aHHOW C
(bU3UKOH, MOATOTOBKA K JaJIbHEHUIIIEMY OOyYEeHHIO B ’TOM HAINPABJICHUMU.

JlocTikeHne STUX IeJiell mporpaMMbl 1Mo (U3WKE Ha YpPOBHE OCHOBHOTO O0OIIEero 0oOpa3oBaHUS OO0ECTIeYMBACTCS
pEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHue 3HAHUW O JIMCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX, JJIEKTPUUYECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOpETEHNUE YMEHHM OMUCHIBATH U OOBICHATH (PU3NUECKHE SBJICHUS C UCTIOIb30BAHUEM MOJTYyUYEHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUsI MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHNEM (PU3MUECKUX MOJIEIIEH, TBOPUECKUX
Y IIPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMI0aTh MPUPOJHBIE SBJICHUS W BBINOJHATH OMBITHL, JabopaTopHble paldOThl U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

OoCBOCHHE MPUEMOB PabOTHI ¢ MHBOPMaIEl (PU3NIECKOTO COACpIKAHUSA, BKIIIOYAss WHPOPMAIIUIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (PU3UKH, aHATIU3 U KPUTUYECKOE OLICHUBaHUE UH(OpMAIIUH;



e 3HAKOMCTBO O cdepamu NPodeCcCHOHATBHONW NEATeILHOCTH, CBS3aHHBIMH C (HU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JTIOCTHKEHUSAX (PU3NIECKON HAYKHU.

Ha usydenue ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHus OTBOAWUTCS 238 dacoB: B 7

KJ1acce — 68 yacoB (2 yaca B Hezlen0), B 8 kiiacce — 68 yacoB (2 yaca B Hefiento), B 9 kimacce — 102 gaca (3 yaca B HEIEIIO).

[Ipennaraemplii B mporpamme no (u3uke mnepedeHb J1a00paTOPHBIX pabOT M OMBITOB HOCHUT PEKOMEHIATENIbHBIH
XapakTep, YUUTeIb JeNIaeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX pabOT U OIMBITOB C YUYETOM MHAMBUIAYAIbHBIX 0COOEHHOCTEH
00yYaromuxcs, CIMCKa SKCIIEPUMEHTAIBHBIX 33/1aHUH, peAslaraéMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO 9K3aMeHa 10
¢dusuke.



COJEPXKXAHME OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUU OKPY:KA0IIEro MUpa.

@®uznka — Hayka o npupojae. fABneHus npupoabl. OU3NUECKUE SBICHUA: MEXAHUYECKHUE, TEIUIOBBIE, AJIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenmuuuHbL. M3Mmepenue ¢usmdeckux BenmumH. Dusmueckue mnpubdbopsl. [lorpemHocTs M3MepeHui.
MexynapoaHasi CUCTEMa €IMHMUII.

Kak ¢u3suka u npyrue ecTeCTBEHHbIE HayKU U3Yy4aroT MpUpoy. EcTecTBeHHOHAYUHBIN METOJ] MO3HAHMS: HaOII0IeHUE,
MOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMIKEHUE TMIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHHE HAOII0/1aeMOro
sBiierus. Onucanue GU3NIeCKUX SBICHUHA ¢ TTOMOIIIBIO MOJIETICH.

Hemoncmpauuu.

1. Mexanuueckue, TeIUIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. ®usnyeckue npruOOPHI U MPOLEaypa MPSMbIX U3MEPEHHUN aHAJIOTOBBIM U ITU(POBBIM PUOOPOM.

Jlabopamopnsie padomul u onsimel.

OmpeneneHne 1EeHbI AeISHUS MKATbl H3MEPUTEIBHOTO MPUOOpa.

N3smepenne paccTossHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenre pa3MepoB MajbIX TeI.

N3mepeHne TeMneparypbl IpU HOMOIIH KUJIKOCTHOTO TEPMOMETPA U AAaTUMKA TEMIEPATYPHI.

[IpoBenenne uccneqoBaHusl O MPOBEPKE TMIMOTE3bI: JATBLHOCTh MOJETA IIAPUKA, MYIIEHHOTO FOPU30HTAIBHO, TEM
OombIIIe, YeM OOJIBITIE BBICOTA ITyCKa.

Pa3znean 2. IlepBoHayajibHbIE CBeeHUS 0 CTPOEHUH BellleCTBA.

CrtpoeHune BemecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbIThI, TOKa3bIBAKOLINE JUCKPETHOE CTPOECHUE BEIIECTBA.
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JIBrxkeHne dvacTtul BenlecTBa. CBs3b CKOPOCTH JBW)KEHHMS 4YacTHI[ C TeMIepaTrypod. BpoyHOBCKoe IBH)KEHHE,
mud¢ys3us. BzaumoeiicTBie YaCTHIl BEIIECTBA: MPUTSHKEHIE U OTTATIKUBAHHUE.
ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH M TBEPABIX (KpUCTaUIMUECKHX) Tell. B3auMmocBs3b

MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHHAX M HX ATOMHOMOJICKYJIAPHBIM CTPOCHHCEM. OcobeHHOCTH
arperaTHbIx COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.

2. HabGmonenue nuddyzum.

3. HaOmionenue sineHuit, 0ObACHIAIONIMXCS MPUTSKEHUEM WITH OTTAJIKUBAHUEM YaCTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka IuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHUEM GoTorpaduii).

2. OnbITHI IO HAOIIOACHUIO TEIIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe JBHKeHHE. PaBHOMepHOoe U HepaBHOMepHoe JBrkeHue. Ckopoctb. CpemHsissi CKOpOCTh MNpuU
HEPaBHOMEPHOM JBHKEHUHU. PacuéT myT 1 BpeMEHHU JBUKEHUS.

SIBneHue uHepuu. 3akoH MHepUUU. B3auMoeicTBrUe Ten Kak MpUYMHA U3MEHEHHUs CKOPOCTH JABMXKEeHUs Ten. Macca
KaK Mepa MHepTHOCTH Tena. [noTHocTh BeniecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlleCTBa.

Cuna kak xapakTepuCTHKa B3aumoneuncTtBus Teil. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue CHilbl ¢ MOMOILBIO
JuHaAMoMeTpa. fIBieHHe TAroTeHHs U cwia TsokecTd. Cuia TsKecTH Ha Jpyrux IutaHerax. Bec tena. HeecomocTs.

CrnoxxeHue ChJl, HapaBJICHHBIX 10 OJHOM npsiMoil. PaBHonelcTByromas cuil. Cuna TpeHus. TpeHUe CKOJIbKEHHUSI U TPEHUE
nokosi. TpeHne B Ipupojie ¥ TEXHUKE.

Jemoncmpayuu.

1. HaGmronenue MeXaHU4eCKOTO JBUKEHHS Tea.

2. M3mepenue CKOPOCTH NPSAMOIMHENHOIO IBUKCHUS.
3. HaOumroneHue siBleHNUs HHEPLMH.



4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACUCTBUU TEIL.

5.
6.

CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEJL.
CrnosxeHue cuJil, HalpaBJIEHHbBIX 110 OJTHON MIPSIMOM.

Jlabopamopnsie padomul u onsimel.

1.

LA o

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMXKEHUA (LIApUKa B KUAKOCTH, MOJETH 3JIEKTPUUYECKOTO aBTOMOOUIS U
TaK jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapuKa M0 HAKIOHHOW TJIOCKOCTH.

OnpeneneHue MIO0THOCTU TBEPIOTO TeNa.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTKEHUS (JehopMaliun) Npy>KUHbI OT NPUIIOKEHHON CUIIBI.

OnbITHL, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CHUJIbI TPEHHSI CKOJIBKEHHUS OT BECa Tella U XapaKTepa COMPUKACAIOIIHNXCS
ITIOBEPXHOCTEMN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJ, )KUAKOCTENH U ra3oB.

HaBnenne. CriocoObl YMEHBIIICHUS U yBEIWYEHU JaBiieHus. JlaBiaeHue raza. 3aBUCUMOCTh JaBJICHUsI Ta3a OT 00bEMa,
temmnepatypsl. [lepenaya napneHus: TBEPABIMHU TeJIaMHU, KUAKOCTIMH U TazaMu. 3akoH [lackans. [IlHeBMaTHUecKue MaIlIHBI.
3aBUCHMOCTH JABJICHUS XKUAKOCTH OT TIIyOouHbl. [ mapocTtatrdeckuit mapanokc. Coobmrarommecs: cocyasl. [ mapaBnudeckue
MEXaHU3MBEL.

Atmochepa 3emnm u aTrMocdepHoe naBiacHUE. [IpUYMHBI CyIIECTBOBaHUS BO3MYIIHOW 000s09kd 3emud. OmbIT
Toppuuennu. 3meperue arMochepHOTo JIaBlIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! nnst u3MepeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBuE XKUAKOCTU M ra3a Ha MOrpy:KEHHOE B HUX TeNo. BriTankuparomias (apxumenoBa) cuia. 3aKOH Apxumena.
[LmaBanue Ten. BozayxomnaBanue.

Jemoncmpayuu.

1.

2
3.
4

3aBUCHUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.
[lepenava naBaeHus KUAKOCTHIO U Fa30M.
CooOmatroruecs COCy/Ibl.

['mapaBauueckuu mpecc.



[IposiBneHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPY>KEHHOM YAaCTH TeJa U MIOTHOCTU KHUAKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBue miaBaHUs TeEJ: IJIABAHWE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOIIEHUS IUIOTHOCTEW Tena U

KHUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMaA MOTPYKEHHOM B )KUIKOCTh YACTH TeJa.

2. OnpeneneHUe BBITAIKUBAIOIIEH CUIIBI, AEHCTBYIONIEH HA TENO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEIO B )KUAKOCTH, OT MAcChl TEJA.

4. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOLIEH CHJIBI, IEHCTBYIOIIECH Ha TEIO B KUIAKOCTH, OT 00bEMA
NOTPYKEHHOM B )KUJKOCTb YaCTH TEJNA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONIPEACIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIHs.

Mexannueckas pabota. MoIIHOCTb.

© N o w

[IpocThie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHs phiuara. [IpumeneHue mpaBuiia
paBHOBecHs pbluara K 0J0Ky. «3omo0toe npasmio» mexanuku. KII1J[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprusa. KuHernueckas M noTeHIManbHas dSHeprus. [IpeBpaieHne OIHOro BUJAa MEXaHHYECKON
SHEPIruM B APYroil. 3aKOH COXPaHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpezenenne pabOThI CHIIbI TPEHUSI IPYU PABHOMEPHOM JIBUYKEHUU TeJa M0 TOPU30HTATBHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
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Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHHUsl BemiecTBa. Macca U pa3mepbl aTOMOB M
MoeKya. ONBIThL, MOATBEPAKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYISPHOKMHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUUN BemiecTBa. Kpucrammudyeckue u amopdHbe Tena.
OObsicHEeHHEe CBOMCTB Ta3oB, >KUJIKOCTEH M TBEPABIX TEI HA OCHOBE MOJOKEHUUA MOJEKYJISPHO-KUHETUYECKOW TEOpPHH.
CMmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBHIO TEIUIOBOTO ABMXKEHUS dacTwil. BHyTpeHHss sHeprus. CrmocoObl
W3MCHEHHUS] BHYTPEHHEH SHEpPruM: TeIUionepenada W coBeplieHue padoThl. Bumbl Temomepenadyu: TEMIOMPOBOAHOCTb,
KOHBEKIIUS, U3IIyYEHUE.

KonuuectBo TemaoThl. YaenbHas TEMJIOEMKOCTh BellecTBa. TemiooOMEH U TEeIMIOBOE paBHOBECHE. Y paBHEHUE
TersioBoro OanaHca. [lnaBieHne ©  OTBEpAEBaHUE KPUCTAUIMYECKUX BELIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooGpazoBanue u kouaeHcarnus. Vcmapenue. Kumenue. VYaenbHas TtemnoTa mapooOpa3oBaHus. 3aBHCHMOCTH
TEMITepaTyphl KUTICHUS OT aTMOC(EPHOTO JaBICHUSI.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[puntumns! padoTe! TemnoBsix asurateneit KI1J{ TemmoBoro asurarens. TemnmoBsle ABUTaTeNN U 3allUTa OKpYXKaromiei
cpensl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. HabmnroneHnue 6poyHOBCKOTO JBUKECHHUSI.

2. Habmonenue nuddysum.

3. HaGmionenue siBmeHnii CMauyuBaHUS U KaWJUIIPHBIX SBICHUN.

4. HaOmroieHue TerjaoBOro pacuiupeHus Tell.

5. M3meHeHue gaBieHus ra3a Ipu U3MEHEHUH 00bEMA U HAarpeBaHUU WIIH OXJIAXKICHUU.



6. IlpaBuna usmepeHus remMnepaTyphbl.

7. Buasel Tenonepenayu.

8. OxJjaxaeHue Mpu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOThl BHEIIHUMH CHIIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaGnronenue KureHwus.

12. HabGnrogeHue mocTosSTHCTBA TeMITepaTyphl P TIIaBJICHUH.

13. Mojenu Teru1oBEIX JIBUTaTEICH.

Jlabopamopnsie padomul u onsimel.

OMnBITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

OnbIThI O BRIPANIMBAHUIO KPUCTAIIIIOB TOBAPEHHOM COJIM WIIHM caxapa.

OnbIThI 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEIL.

Omnpenenenue naBiaeHus Bo3ayxa B OalIoHe HIIPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUS IIH OXJIAXKICHHUS.
[TpoBepka TUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUITMHBI CTOJOWKA >KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIepaTyphbl.

HaGntonenue naMeHenusi BHyTpEHHEW SHEPTUU Teja B pe3yJibTare Terionepeaady u padoThl BHEITHUX CHJL.
HccnenoBanue siBjeHMs TEMIO0OMEHA MPU CMEIIMBAHUN XOJIOIHOM U TOPSTYEil BOJIBI.

OnpeneneHne KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIJIOOOMEHE C HarpeTbiM METaNInYeCKUM
UUJIMHIPOM.

10. Onpezenenne yAaelbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uCIapeHus.

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. Onpezenenne yAelIbHON TEMIOTHI IUIABJICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.
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Onektpusanus Ten. J[Ba poma >3IeKTpUYECKHX 3apsAnoB. Bs3aumopeiicTBue 3apsbkeHHbIX Ten. 3akoH KyioHa
(3aBHUCHMOCTb CUJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIAMU).

Onektpuyeckoe mnosie. Hanpspk€HHOCTh 3JeKTpUYecKoro mojis. [IpuHImMn cyneprno3uiy IeKTpUYeckuX mnojied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsioB. OJEMEHTapHbIA 3iieKTpuueckuil 3apsn. Ctpoenue aroma. [IpoBomHukM u
JUAJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUYECKOrOo TOKA. VICTOYHMKHM MOCTOSIHHOrO TOKa. JledcTBus
AIIEKTPUUECKOTO TOKA (TEMJI0BOE, XUMUYECKOE, MAaTHUTHOE). DINEKTPUUECKUI TOK B )KUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cuina Toka. OnekTpuueckoe HampsbkeHne. CONpOTHBIEHHME MPOBOJHUKA. Y IEIbHOE
CONpOTHUBIIEHUE BemecTBa. 3akoH Oma st yyactka nenu. [locnenoBarensHoe U napayuieIbHOE COETMHEHHE TPOBOIHUKOB.

PaGora u wMomHOCTH 3ieKTpUYecKOro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue IeMM W MOTpeOUTEH
AIIEKTpHUUECKON 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[locTosiHHBIE MarHUTHL. B3anMoJelcTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJie. MarHutHoe mojie 3eMiId U €ro
3Ha4YEeHUE U1 )KU3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE NoJIe 3IEKTPUYECKOro ToKa. IIpuMeHeHne 31eKTpOMarHuToB B
TeXHUKe. J[elicCTBME MarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM. ODJIEKTPOABHUIATENb MOCTOSHHOIO TOKa. Mcmonbs3oBaHue
AIIEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel Dapanes. SABneHue snexkrpomarautHod uuaykuuu. [pasuno Jlenna. Dnekrporeneparop. CrocoObl MOTy4eHUs
ANEKTPUUECKON SHEPIUU. DIEKTPOCTAHIIMN HA BOZOOHOBIISIEMBIX UICTOUYHUKAX SHEPTHUU.

Hemoncmpauuu.

DIIeKTpU3aLUS TEN.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUUECKHUX 3apsI0B.

[IpoBOIHUKYN ¥ AUIIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
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8. MCTOYHMKHM OCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
10. DNEKTPUUYECKUH TOK B JKHUJIKOCTH.
11. 'a30BbIH pa3psia.
12. I3mepeHne cuibl TOKa aMIIEpMETPOM.
13. I3mepeHne aIeKTpUIEeCKOro HapsKEHNUS! BOJIbTMETPOM.
14. PeoctaT u MarasuH CONpOTUBIICHUM.
15. BzaumopaeicTBre NOCTOSIHHBIX MATHUTOB.
16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS MTOJKOCOB MATHUTA.
17. MoaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnbIT DpcTeaa.
19. MarHuTHOE MoJie TOKa. DJIEKTPOMArHurT.
20. JleiicTBME€ MArHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
21. DNEKTPOABUTATEIb MOCTOSHHOTO TOKA.
22. UccnenoBanue ABICHUS AEKTPOMArHUTHOM MHTYKIIUH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTbD HANPABJIECHUS NHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3HUKHOBEHUS.
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimaul.
OMnbITH 110 HAOJTIOICHUTO DJIEKTPU3AINH TEJT UHAYKITUEH U TIPU COMTPUKOCHOBEHUH.
HccnenoBanue nelcTBUS NEKTPUUECKOTO OIS HA MPOBOJAHUKHU U JUAJICKTPUKH.
COopka 1 npoBepka padbOThI IEKTPUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.
N3mepenne u peryampoBaHue HAPSKCHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYLIETO YEPE3 PESUCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA
pe3ucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JEKTPUUECKOTO COMPOTUBIICHUS] TPOBOJAHUKA OT €T0 JJIMHBI, TUIOIIAIN
IIONIEPEYHOr 0 CEYEHNUS U MaTeEpHUaa.

[IpoBepka npaBuia CIOKEHHS HAIPSYKEHUI MPU MOCIE0BATEIbHOM COCIUHEHUH ABYX PE3UCTOPOB.

[IpoBepka npaBuia i CUIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.

OnpeneneHne MOITHOCTH 3JEKTPUUECKOr0 TOKA, BBIAEISEMOI Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 JIAMITOUKY, OT HANPSIKEHUS HA HEM.

Onpenenenue KIIJI narpesarens.

HccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS MIOCTOSIHHBIX MAarHUTOB.

N3yuenrne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB TIPU MX 00BbEIMHEHUN U Pa3/IeICHUH.

HccnenoBanue qelCTBUS NEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aWMOJICUCTBUS KAaTYIIKM C TOKOM M MAarHUTa OT CUJIbl TOKAa U
HaIIpaBJICHUS TOKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzydeHue pabOThI 3JIE€KTPOIBUTATETIS.

N3zmepenune KIIJI 351ekTpoaBUTaTENbHON YCTAHOBKH.

OnbITel 1O MCCIEAOBAHUIO SIBJICHUS AJEKTPOMAarHUTHOW WMHAYKLMU: HCCIENOBAHUE W3MEHEHHMN 3HAYECHUS U
HaIlpaBJICHUS] UHAYKIHMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.
Mexanndeckoe asrmxeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHYKEHU.
PaBHOMepHOE npsiMoiMHENHOE NBUKeHue. HepaBHOMEpHOE NMpsAMONIMHETHOE IBHKeHHE. CpelHsAsl 1 MTHOBEHHAs! CKOPOCTh

TeJa IPU HEPABHOMEPHOM JIBUXKEHUU.
VYckopenue. PaBHoyckopeHHOE IpsiMosinHeHOe ABnxeHne. CobonHoe nagaeHue. Onbitel ["anues.



PaBHoMepHOe nBMKEHHE TO OKpyKHOCTH. Ilepmon u uactora oOpamienus. JIluHeiliHas W yrjaoBast CKOPOCTH.
LlenTpOCTpEMUTENBHOE YCKOPEHHUE.
ITepsbiii 3akoH HptoTtoHa. Bropon 3akoH Hetorona. Tperunt 3akoH HeroToHa. [IpruHIKN CyTIEprO3UIMM CHIL.
Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOS, IPYTHE BUIbI TPCHHUS.
Cuna TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOro najeHus. Jpmwkenue miaaHeT Bokpyr CoHia.
[IepBas kocMuueckast CKOpocTb. HeBecoMOCTh M meperpy3Ku.
PaBHOBecue matepuanbHOU TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOrO Tela C 3aKPEIUIEHHOW OCHIO
BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.
Nmnynbce Tena. M3meHenne umiynbca. IMImynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCa. PEakTUBHOE IBUKEHHUE.
Mexannueckass pabora M MomHOCTh. PabGota cunm TskecTd, ynpyroctd, TpeHus. CBs3p SHEpruM U paboOTHI.
[loreHumManbHass SHEPrUs Tena, MOAHATOIO HAJ NOBEPXHOCTHIO 3eMuM. [loTeHmumanbHas HSHEPrUs CHKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOUN SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIHUH.
Jlemoncmpayuu.
Halntonenue MexaHM4ecKoro ABMXKEHUS Tella OTHOCUTENIbHO PAa3HBIX TEN OTCUETA.
CpaBHeHHE ITyTEN U TPACKTOPUH ABUKEHUS OJTHOTO U TOTO K€ T€Jda OTHOCUTENBHO PA3HbIX TEJ OTCUETA.
N3mepenne cKkOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue aBukeHUs Tena 1Mo OKPYKHOCTH.
HaGmonenne MexaHHMYeCKHX SBIICHUH, MPOUCXOASAIIUX B cucteMe oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIB’KEHUH OTHOCHTEIILHO KaOnHeTa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHMS TeJla OT MAacChl TeNa U JEHCTBYIOLIENH HA HErO CUJIBL.
8. HaOmroneHue paBeHCTBA CUJT TPU B3aUMOJIEHCTBUU TEN.
9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKEHHH.
10. [Iepenava nMmmysbca npyu B3aMMOIEUCTBUN TEI.
11. [IpeobpazoBanusi SHEPTUH MPU B3aUMOACUCTBUU TEJL.
12. CoxpaHEeHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJICHCTBUMU.

o vk w N R



13. CoxpaHeHne UMIyJIbca MPU a0COTIOTHO YIIPYTrOM B3aMMOICHCTBHH.

14. HaGnroieHue peakTUBHOTO JBMIKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaJICHHH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU ABUKEHUU Tella MO NeUCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimul.

1. KoncTpynpoBanue TpakTta Jjisl pa3roHa u JajdbHEUIIEero paBHOMEPHOTO JBUKECHHUS IIAPUKA U TEIEHKKH.
Ompenenenue cpeaHe CKOPOCTH CKOJIBKEHHs OpyCKa WIIH JIBIXKCHUS MApUKa M0 HAKJIOHHOMW TIJIOCKOCTH.
Omnpezenenre yCKOpEeHHs Tella MPU paBHOYCKOPEHHOM JIBU’KEHUHU 10 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUXKEHUU 0€3 HayalbHOW CKOPOCTH.
[TpoBepka rumoTe3bl: eciiu MpyU PaBHOYCKOPEHHOM JBMIKEHUU 0€3 HAaYaJbHOW CKOPOCTU MYTH OTHOCATCS KakK Psij

vk W

HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJITNHAKOBBI.

HccnenoBanye 3aBUCHMOCTH CUIIBI TPEHUS CKOJIBKEHMSI OT CUJIbI HOPMAJIBHOTO JaBJICHUS.

Onpenenenne kodppuLUeHTa TPEHUS CKOJIBKEHMUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBMKEHHUHU TeJa MO0 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenrue padOThl CHIIBI YIPYTOCTU MPH MOIBEME Tpy3a C MCIOJIb30BAHWEM HEMOJABH)KHOTO W IMOJBH)KHOTO
0JIOKOB.

11. MI3yueHune 3aK0Ha COXpPAHEHMS SJHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebarenpHoe aBmkenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHMil: Meprol, 4acToTa, aMILTUTyJa. MateMaTu4eckuil u
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PY>KUHHBIN MasTHUKH. [[peBpareHne sHepruu npu KojieOaTeIbHOM JBIKEHUU.

3aryxaromniue koJjieOaHus. BreiHyxaeHHbIE KojeOaHus. Pesonanc. Mexanumdeckue BoiHBIL. CBOMCTBA MEXaHHMYECKUX
BOoJH. [IpomonbHbIe W momepeyHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHWuecKue BOJIHBI B
TBEPJIOM TeJe, CEHCMUYECKHE BOJHBI.

3ByK. ['poMKOCTB 3ByKa 1 BeicOTa ToHA. OTpakeHue 3ByKa. MH(Dpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.



1. HaOmronenue konebaHuii TeI MO ASHCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
3. HaOmronenue BbIHYKJIEHHBIX KOJIEOAHUHN U pe30HaHca.
4. PacnpocTpaHeHue NpoJ0JbHbBIX U MONEPEUHBIX BOJH (Ha MOJENH).
5. HabGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
Ornpenenenre 4acToThl M Mepruoja KojieOaHU MaTeMaTUYECKOr0 MasTHHUKA.
Omnpezenenye 4acTOThI ¥ Miepuojia KoieOaHui Mpy>KUHHOTO MasgTHHUKA.
HccnenoBanue 3aBUCMMOCTH IEPUOAA KOJeOaHUN OIBEICHHOTO K HUTH TPy3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUN IPYKMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH TepUOia KoJeOaHuil Ipy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MepHUoja KoJIeOAaHWH NPYKUHHOTO MasiTHUKAa OT MAacchl Irpy3a u
HKECTKOCTU NIPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DiekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHble  BOJHBL.  CBOICTBa  »neKTpoMarHWTHbIX  BojH.  I[llkana
AIIEKTPOMArHUTHBIX BOJIH. VICOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOKCTBA CBETA.
Hemoncmpauuu.
1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€E SIBJICHHS.
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JlyueBass monenp ceta. Mcrounuku cBera. IIpsimonuueliHoe pacnpocTpaHeHue cBeta. 3arMeHus ConHua v JIyHBL
Otpaxenue ceta. [lmockoe 3epkasio. 3aKOH OTPAKEHUS CBETA.
[Ipenomnenue ceera. 3akoH IpesioMmieHUs cBera. [lonHOe BHyTpeHHee oTpakeHue cBera. Mcnonap30BaHME MOJHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B nun3e. Ontudeckas cucreMa ¢oroanmnapata, MUKpOCKoNa M Teneckona. ['71a3 kak onTuueckas
cucrema. bam3opyKoCTh U 1aabHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CrioskeHre CeKTpalbHbIX IIBETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.
[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonydenue n306paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.
OnTryecknii CBETOBOLL.
Xon nyuel B coOuparoliet JInH3e.
XO0J 1y4yelr B pacCenBarOIIEH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JIUH3.
[TpuHuun aeiicTBus goroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.
10. Mojenb riasa.
11. PaznosxeHue 6enoro cBeTa B CIEKTP.
12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIy4a OT yriia maJeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH yTIJla IPEJIOMIIEHUSI CBETOBOTO JIyda OT yria NaJeHUs Ha TPAaHULE «BO3AYX—CTEKIIO».
4. IlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIEH JIUH3HI.

5. Omnpenenenrie POKYCHOTO PACCTOSTHUSL U ONITUYECKOW CUJIbI COOMPAIOIIEH JTUH3HI.



6.
7.

OmnbITHI IO PA3JI0KEHUIO O€JI0T0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble IBJI€eHHS.

OmneiThl Pezepdopaa u ninanerapuast moaens aroma. Mojnens atoma bopa. Vicyckanue u MorjionieH|ue cBeTa aToMOM.
KBanTel. JInnenyaTeie CIEKTPHI.

PagnoaktuBHOCTE. Anba, OeTa- u ramma-u3nydenus. CTpoeHue aToMHOro siapa. HykiaoHHas Mojenb aTOMHOTO sifipa.
N3otonbl. PannoaktuBHbie npeBpaienus. [lepruoa noirypacnaga aTOMHBIX SI€p.

SnepHble peakii. 3aKOHBI COXPAHEHUS 3aPsAI0BOIO0 U MaCCOBOT'O YUCEI. DHEPTHUS CBSI3U aTOMHBIX sifep. CBsA3b Macchl
v sHepruu. Peaknuu cunresa u aenenus anep. Mcrounuku sneprun CosHIa U 3BE3.

Snepnas sHepreTuka. /[encTBus paauoakTUBHBIX U31yY€HUHN HA )KUBBIE OPTaHU3MBI.

Hemoncmpauyuu.

1
2
3
4.
5
6

CreKTpbl U3ITyYCHHSI B TTOTJIONICHUS.

CIeKTpbI pa3IMYHbBIX Ta30B.

CnekTp Boaopoa.

Ha6monenue TpekoB B kamepe BuibcoHa.

PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

Perucrparus nzmydeHus MpUPOIHBIX MHHEPAJIOB M MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

Habumroienne CruiomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyUEHUS.
HccnenoBanue TpeKoOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY IyTH (110 oTorpadusim).
N3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYTh MPEAHA3HAYCH JJIsI CUCTEMATHU3alud U 0000IICHHS TPEIMETHOTO COJIePIKaHuUs
U ONBITA JESITEIBHOCTH, MPUOOPETEHHOTO TPH M3YYEHUU BCETO Kypca (DU3WKH, a TaKKe I MOATOTOBKA K OCHOBHOMY
roCyZapCTBEHHOMY dK3aMeHY Mo (pu3uke 115l 00ydaroIIuXcs, BRIOPABIIMX ATOT YI€OHBIN TpeIMeET.



[Ipy w3ydyeHHH JAHHOTO MOAYJIS PEANU3YIOTCS M CUCTEMATU3UPYIOTCS BUJBI JESTEIBHOCTH, HA OCHOBE KOTOPBIX
obecreunBaeTcsl JOCTIKEHHWE TMPEIMETHBIX M METANpPeIMETHBIX IUTAHUPYEMBIX pe3yibTaTOB 00ydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIICIOBAHMS SIBIICHUI MPUPOJBI U TEXHUKHU, OBJIAJCHUE
YMEHUSIMU OOBSCHATH (PU3UUECKHUE SIBJICHUS, TPUMEHSIS TOTyYEHHbIE 3HAHMS, PEIlaTh 3a7a4i, B TOM YUCII€ KaYeCTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIIATBEHO NEATENTLHOCTHBIM XapakTep MaHHOTO pasfena peaau3yeTcss 3a C4Y€T TOoro, 4To OOydwaromuecs
BBITIOJIHSIFOT 33/IaHUS1, B KOTOPBIX UM MPEIIaraeTcs:

HA OCHOBE TMOJIYYEHHBIX 3HAHUW PaclO3HaBaTh U HAYYHO OOBSICHATH (M3HUECKHUE SIBICHUS B OKpYKaroUIel npuposie u
MIOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIC METOABI HCCIEAOBaHUS (DU3UYECKUX SBJICHWH, B TOM YHCJE IJisi MPOBEPKU THUIOTE3 U
MOJyYE€HUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHITh HAay4yHbIE OCHOBbI Han0oOJiee Ba)KHBIX JIOCTHKEHUI COBPEMEHHBIX TEXHOJOIUH, HalpuMep, MPaKTUYECKOIo
VCIIOJIb30BaHUs PA3IMYHbIX UCTOYHUKOB DHEPIMU HA OCHOBE 3aKOHA NMPEBPALIEHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIuMu.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

N3yuenne ¢u3ukum Ha YpOBHE OCHOBHOTO OONIET0 OOpa30BaHWS HAMpaBICHO Ha JOCTWIKEHWE JMYHOCTHBIX,

MCTAIPCAMCTHBIX U IPECAMCETHBIX 06p330BaTeJ'IbeIX PE3YyJIbTATOB.

B pesynbpraTte uzyuenus (Gu3MKU Ha YpOBHE OCHOBHOTO OOIIero 00pazoBaHus y oOydaromierocst 0yayT cqpopMUpPOBaHBI

CICAYIOIHC JIMYHOCTHBIC PE3YJILTATEI B HaCTH !

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MIPOSIBIICHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hM3HUECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHHUE K JTIOCTUKEHUSM POCCUMCKUX YIEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTb K AKTMBHOMY Y4YacTHIO B OOCYXKJEHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUYECKUX MpPOOJIEM, CBS3aHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM PU3HKHY;

— OCO3HAHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX NPHUHIIUIIOB B I€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIPUSATHE O3CTETUYECKUX KaueCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HAHME IEHHOCTH (PU3UUYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM,
BAKHEUIICH COCTABJISAIOLIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKON ACSITENbHOCTH;

5) dopMupoBaHus KYJbTYPHI 310POBbSI H 3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HaHWE IEHHOCTU 0e30macHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba)XKHOCTH TPABUI
0e30MacHOro IMOBEJEHUsI Ha TPAHCIOPTE, HAa JOPOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpPYIAOBAaHUEM B JOMAIIIHUX
YCIIOBUSIX;

— c(hopMUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y IPyroro 4eioBeKa;



e 06) TPYAOBOIO BOCIIUTAHMSA:

e — aKTUBHOE YYacTHE€ B PEIICHUM MPAKTHUYECKHUX 3aj]a4 (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHu3alyu, Topojaa, Kpas)
TEXHOJIOTUYECKOW M COIMaTbHON HAIIPaBICHHOCTH, TPEOYIOITUX B TOM YHUCJE U (PU3UUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YUYCHHIO TPO(eccHii, CBI3aHHBIX C (PU3NUKO;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHEHTAIWA Ha MPUMEHEHNE (HU3NICCKUX 3HAHWUN JIJIST PEIICHUS 3a/1a4 B 00JACTH OKPYIKAIOIICH CPe/Ibl, TUIAHUPOBAHUS
MOCTYMKOB U OLIEHKH WX BO3MOXKHBIX TTOCJIEACTBUMN JJIs1 OKPY>KAIOIIEH Cpe/ibl;

e — OCO3HAHHUE II00ATILHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IyTel UX PEIICHHUS;

e §8) ajanTanum K M3MEHSIIOIIUMCS YCJIOBUSIM CONUAIBLHOM M MPUPOIHOM CpeIbl:

e — MOTPEOHOCTH BO B3aWMOJICUCTBHM MPH BBHINIOJHEHUHW HWCCICAOBAHUN M TMPOEKTOB (HM3UYECKOW HAMPaBICHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM APYTHX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeSTEIbHOCTD;

e — TMOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCJIE (POPMYITHPOBATH HJICH, IOHATHS, TUTIOTE3bI O (PU3HMIECKUX
00BEKTaX M SIBICHHUSIX;

e — OCO3HaHHUE JIEPUIIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

e — IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHWA,

e — CTpPEeMJICHHE AaHAJIM3UPOBATh U BBISABIATH B3aMMOCBS3U MPUPOJABI, OOIIECTBA M HOKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUH C yUETOM BIMSHUS HA OKPYKAIOIIYIO CPEMY, BOZMOKHBIX TJIOOQTBHBIX MTOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBoeHMs mporpaMMel Mo (U3UKE Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y oOydaromerocs OyayT
c(OpMHUPOBAHBI MeTaNpeIMeTHBbIE Pe3yJbTaThl, BKIIOUAIOIINE IO3HABATEIbHBIC YHHUBEpCAIbHbIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATHUBHbBIC YHUBEPCAIbHbIC YUCOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBUS.



ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIE MIPU3HAKH 0OBEKTOB (SBJICHHI);

yYCTaHABIIMBATh CYNICCTBEHHBINA PU3HAK KJIaCCHU(PUKAIIUN, OCHOBAHWMSI JIJIs1 0OOOIICHHS U CPABHCHHS,

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIOEHUSIX, OTHOCSIINXCS K
(U3NUECKUM SBIICHUSM;

BBISIBJIATh MPUYUHHO-CJICJICTBEHHBIC CBSA3U NPU M3y4YeHHH (DU3MYCCKUX SBICHUN M TPOIECCOB, JEJIaTh BBIBOJBI C
UCIIOJIb30BaHUEM JISAYKTHBHBIX W WHIYKTHBHBIX YMO3AaKIIOYCHHH, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIMUNH;

CaMOCTOSITEJIBHO BBIOMpPATH CIOCOO pelleHus y4eOHOW (QHU3MUecKoi 3afauu (CpaBHEHHE HECKOJIbKHUX BapUaHTOB
peleHusi, BEIOOp HanboJiee MOAXOAIIEr0 C YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTCPHUECB).

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

MCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMUS;

MPOBOJIUTH MO CAMOCTOSITEIFHO COCTABICHHOMY TUTAHY OMBIT, HECIOXKHBIA (PU3MUECKUN IKCIIEPUMEHT, HEOOIBIIIOE
uccleI0BaHne (PU3NIECKOTO SBICHUS;

OIICHWBATh HA TIPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIHIO, TOJYYCHHYIO B XOJIE HCCICIOBAaHUS WIH
IKCIIEPUMEHTA;

CaMOCTOSITENTbHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO PE3ybTaTaM MPOBENEHHOTO HAOIIOJCHUS, OIBITA,
WCCJICIOBAHNS,

IPOTHO3UPOBATh BO3MOXKHOE JlaTbHEHINIEE pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAK)KE BBIIBUTAThH MPEINOI0KECHHUS
00 UX pa3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

MPUMEHSATh PA3IMYHBIE METObI, MHCTPYMEHTHI U 3alpOoChl MPHU TOWCKE M OTOOpPe MH(POPMAIUHA WIH JAHHBIX C
y4ETOM MPEIIOKEHHON yUeOHOM (PU3NIECKON 3a/1auu;
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIUIO PA3TIMYHBIX BUIOB U (DOPM MPECTABICHUS;



CaMOCTOSITENIbHO BBIOMPATH ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMAIMU U WIUIIOCTPUPOBATH pEIIacMbIe
3a/1a4yl HECJIOKHBIMU CXeMaMH, JarpaMMaMu, HHOM rpa@uKoil 1 uX KOMOUHAIUSIMHU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B Xo0Jie 00CyXIeHHs y4eOHOro mMarepuaia, pe3ylbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3a7aBaTh BOIPOCHI IO
CYLIECTBY OOCY>KJaeMOl TeMbl U BBICKAa3bIBaTh HJIE€U, HAICJICHHBIE HA pEIICHHWE 3aJayd W MOJJep)KaHue
0J1aroxenaTeILHOCTH OOIICHUS,

COTIOCTABJISITh CBOU CYXKJIEHUS C CYXKJIEHHUSMHU JAPYTUX yYaCTHUKOB JHANIOra, OOHApYKUBATh Pa3jMuue U CXOJCTBO
MMO3UILIMH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPENCTaBISATh pPE3yJabTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OmbITa (IKCIEPUMEHTa, HCCIEIOBaHMs,
IIPOEKTA);

NOHMMAaTh U HCHOJb30BaTh MPEUMYILIECTBA KOMAHIHONW W MHIUBUAYAIbHOW pabOThl MpPU PEIIEHUH KOHKPETHON
bu3nYeCcKoi MPoOIEMBI;

NPUHUMATD LEIU COBMECTHON IEATEIbHOCTH, OPTaHU30BhIBATh JCHCTBUA MO €€ TOCTHIKEHUIO: PaCIpe/leNiaTh POy,
o0cCyXaTh MPOIIECCHI M PE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIOCH;

BBITMIOJIHATH CBOIO 4acTh pabOThI, JOCTUTAsi KAUeCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAIIPABJICHUIO U KOOPAWHUPYS
CBOM JCWCTBUS C IPYTMMH YJI€HAMU KOMaH/IbI;

OLICHUBATh KauyeCTBO CBOETr0 BKJaJa B OOLIMI MPOAYKT IO KPUTEPUSM, CAMOCTOATENBHO CHOPMYIMPOBAHHBIM
y4aCTHUKAaMU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYALUX, TPEOYIOIUX IS pelieHHs (pU3NUEeCKUX 3HaHUH;
OpUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATHUS pEIIeHUN (MHIMBUIYaJbHOE, IMPUHATHUE PEUICHMs B IpyIIIE,
NPUHATUE PELICHU TPyIoi);



CaMOCTOSITENIbHO COCTAaBJISITh AJTOPUTM pEIICHUS (U3NYECKOW 3alayd WM IUIaHA MCCIEAOBAHUA C YUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH MIpe/jlaraéMble BAPUAHTHI PEIICHHI;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U IIpeajiaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATH MPUUYMHBI JOCTHKEHUS (HEAOCTHKEHHSI) pe3yIbTaTOB AEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJl BHIMOJHEHHUS (PU3UUECKOTO MCCIIEIOBAHUS UM MTPOCKTA)
HA OCHOBE HOBBIX OOCTOSITEJIbCTB, U3MEHUBILUXCS CUTYallMH, YCTAHOBICHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIN U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM AUCKYCCHUU Ha HAYYHYIO TeMY, MIOHUMaTh MOTHBBI,
HaMEpPEHHUS U JIOTUKY IPYroro;

IpPU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelIeHUH (U3MYECKUX 3aJlay UM B YTBEP)KICHUSAX Ha HAYyYHBbIE TEMBI U
TaKo€ K€ MPABO JIPYTOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniry oOyuenus B 7 kjacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTD y
00y4aromuxcst yMEHu:

UCIIOJIb30BaTh MOHATUS: (DU3UYECKHE M XUMHUYECKUE SIBJICHUS, HAOIIOJEHUE, SKCIEPUMEHT, MOJIeNb, TMIOTe3a,
eAUHUIIBI (U3MUYECKUX BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHMS BellecTBa (TBEpPIOE, KHUAKOE,
ra3oo0pa3Hoe), MEXaHHMYeCKOe JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, NPSIMOJMHEHHOE), TpPaeKTOpHs,
paBHOJEHCTBYIOIIAsA cuia, AedopMarus (ynpyras, aacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasznuyath siBneHus (quddysus, TemioBoe ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE
JBKEHUE, UHEPIUs, B3aUMOJCHCTBUE TEJ, paBHOBECUE TBEPBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHHs, Nepenaya
NaBiICHUS TBEPABIMU TeNaMH, KUIKOCTSIMHM W Ta3aMH, aTMoc(epHoe [aBJeHHE, IUIABAaHHE TeJ, MPEBpPALICHHS



MEXaHUYECKOM PHEPIUN) M0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
duznyeckoe sBICHUE;

pacno3HaBaTh MPOSIBJICHUE HM3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KAIOLIEM MHUpPE, B TOM 4Yucie (unyeckue
SBJICHUS B IPUPOJE: IPUMEPHI ABUKEHHUS C PA3JIUYHBIMU CKOPOCTSMH B KUBOW U HEXKUBOM NIPUPOJIE, NEUCTBUE CUJIBI
TpPEeHUsI B MPHUPOJAE U TEXHUKE, BIUSAHHE aTMOC(HEPHOTO JNABICHHS Ha XUBOW OpPraHu3M, IJIaBaHUE PBIO, pblYaru B
TeJe dYelOBeKa, MPU ATOM NEPEeBOAUTH MPAKTUUYECKYIO 3a/ady B yueOHYI0, BBLICNATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKu) (PU3HUECKUX SIBICHUM;

OMUCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBJICHUS, UCIOJb3Ysl (U3HMUECKUE BEIMYMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMS, IIyTh, CKOPOCTbh, CPENIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJla, CUIIA
TpeHusl, NaBieHue (TBEPIOTO Temna, KUIKOCTH, Ta3a), BBHITAIKUBAIOUIAs CHJIA, MEXaHHYecKas paboTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3()(PUIIMEHT MONEe3HOro AEWCTBUS MEXaHU3MOB, KMHETUYECKas U MOTEHIUaJbHas
SHEPruUd), MPU ONMMCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHUI CMBICT MCHOJIb3YEMbIX BETUYUH, X 0003HAUECHUS U
eAUHUIIBI (U3UYECKUX BEIUYMH, HAXOJIUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIIMYUHY C JAPYTUMH
BEJTMYMHAMU, CTPOUTH I'paUKU NU3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (M3MUECKHUE SIBJICHHUS U IPOLIECCHI, UCHOb3Ys MpaBuia CIOXKEHHs CUl (BAOJb
OJHOM TpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH ApxuMmesna, MpaBUIIO paBHOBeCHs phryara (0J10Ka), «30710TOE
PaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOM SHEPIruH, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3MUECKHE SIBICHUS, TNPOIECCHl U CBOMCTBAa Tel, B TOM YHCI€ W B KOHTEKCTE CHUTyalul
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-CIIEJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHUE U3 1-2
JOTHYECKHX IIaroB ¢ Omopoil Ha 1-2 W3y4eHHBIX CBONCTBA (PU3MUECKUX SBICHHUM, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a/1auu B 1—2 n1eicTBUS, UCIOJIBb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIME (PU3NYECKHUE BEIMUUHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 33[]a4M 3alHChIBaTh KPATKOE YCIOBUE, OJICTABIATh (PU3NUECKUE BEIUUUHBI B (DOPMYIIBI
U TPOBOAWTH pacy€Thl, HAXOAWTHb CIPABOYHbIC JaHHbIE, HEOOXOAWMBIC MJIsi pEIIeHHs 3a/4ad, OILICHHUBATH
PEATMCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUUHHBL;



pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTH MPU MOMOIIN (PU3HMUECKIX METOJIOB, B OTIMICAHUH HCCIEAOBAHUS
BBIICNIATh TIPOBEPSEMOE MPEANOJI0OKEeHNEe (TUMOTe3y), pa3auvarh W WHTEPIPETUPOBATH TOJYYCHHBIA pe3yibTarT,
HAXOJUTh OMMUOKH B XOJE OIbITA, JIeJaTh BBIBOJIBI IO €0 pe3yibTaTaMm;

IPOBOJUTH OMNBITHI O HAOMIOACHUIO (U3MYECKUX SBJICHUNW WM (U3MYECKUX CBOWCTB Tei: (HOopMyIupoBaTh
POBEPSIEMbIC TIPEANOI0KEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBAaHMS, 3aITUCHIBATh X0/ OTBITA U
(GbOopMyIHpPOBATH BHIBOIHI,

BHITIOJIHATh TIPSIMbIE W3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00BhEMa, CHUIIBI W TEMIEPaTyphl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJIUTH HWCCJICOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIWYMHBI OT JPYrOd C HMCTIOJIB30BAHUEM TMPSIMBIX
U3MEpPEeHUI (3aBUCHUMOCTH IyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHHW [BIDKCHHS TeJa, CUJIBI TPEHUS
CKOJIbKEHHUSI OT Beca TeJla, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell U HE3aBUCUMOCTU CHJIBI TPEHHUS OT IJIOIIAIU
COMPUKOCHOBEHHUS TEJ, CUJIbI YIIPYTOCTU OT yIJIUHEHUS MPY>KUHbBI, BHITAJKUBAIOUIEH CUIIBI OT 00bEMA MOTPYKEHHON
YacTH TeJla U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH TeJla, OT ITyOMHBI, HA KOTOPYIO MOTPYKEHO
TeJO0, YCIOBUN TIJIaBaHUS TEJ, YCIOBHM PAaBHOBECHs phldyara M OJIOKOB), Y4aCTBOBATh B TUIAHHMPOBAHUU y4E€OHOTO
WCCJIeIOBaHMsI, COOMpPATh YCTAaHOBKY U BBIMOJHATh HM3MEPEHUS, CIEAys MPEMIOKEHHOMY IUIaHy, (DHUKCHpOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TAONHIl U TpadUKOB, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEIWYWH (TJIOTHOCThH BEIIECTBA JKMJIKOCTH M TBEPAOTO TeJa, CUjia
TPEHUS CKOJIbKCHUS, JaBICHUE BO3/yXa, BEITAIKUBAIOIIAS CUJIa, JCHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCThH TEJO,
K02 (PUITMEHT TOIE3HOTO EHCTBUSI TPOCTHIX MEXAaHU3MOB), CIEAYs MPEIJIOKEHHOM WHCTPYKITUU: TPU BBITIOJTHEHUT
U3MEPEeHUI COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCIISATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

co0JIIo1aTh TIpaBUJIa TEXHUKH O€30ITaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

YKa3bIBaTh TMPUHIUIBI JIEACTBHUSI TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECH, TEPMOMETpP, AUHAMOMETP,
COOOIIAIONTUECS COCYIBI, 0apOMETp, pbIvar, MOIBMXKHBIN U HEMOIBYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD;



e XapaKTepU30BaTh MPUHIIMUIIBI AEHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOIl HA UX OMHMCAHUS
(B TOM u4ucne: NOAIIMIIHUKH, YCTPOWCTBO BOJOMNPOBOAA, THMAPABIMYECKUN MIPECC, MAHOMETP, BBICOTOMED,
HOPIIHEBON HACOC, apEOMETP), UCIONb3Ysl 3HAHNUSA O CBOMCTBAX (PM3NYECKUX SIBJICHUM U HEOOXOAUMBbIE (hU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJIUTH MPHUMEPHI (HAXOAUTh UH(POPMALIHIO O TPUMEPAX) MPAKTUYECKOTO MCIOIB30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON JKM3HM JUIsi obOecrieueHus Oe30MacHOCTH TpH OOpalleHud ¢ npubopaMud M TEXHHYECKUMU
yCTPOMCTBaMH, COXPAHEHUS 310POBbS U COOTIOACHHUS HOPM SKOJIOTMUECKOTO TIOBE/ICHUS B OKPY>KAIOILIEH Cpeie;

e OCYLIECTBJISATh OTOOP UCTOYHMKOB MHPOpMALMK B VIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IIOMCKOBBIM 3aIPOCOM,
Ha OCHOBE HMMEIOLIMXCSI 3HAHUN U NMYTEM CpaBHEHUS PA3NUYHBIX MCTOYHUKOB BBLAEIATH MH(OPMALMIO, KOTOpas
ABIIACTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEAOCTOBEPHOI;

e HCIOJIB30BaTh MPHU BBHIMOJIHEHUU yYEOHBIX 3aJlaHUN HAYYHO-TOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOTO COAEPIKAHMS,
CIpaBOYHBIE MaTEpUaAJIbl, pecypchl ceTh HTepHeT, BnaaeTh npuéMaMy KOHCIEKTUPOBAHUS TEKCTa, IPe00pa3oBaHus
UH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIE KpPAaTKHWE MHUCBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHUKOB HH(pOpMaLuu
(buznyecKoro coaep:kaHusi, B TOM 4McCe MyOJUYHO [eJaTh KpaTKWE COOOIIEHUS O pe3yibTarax MPOEKTOB WU
y4eOHBIX MCCIEI0BAaHUM, MPU 3TOM TPAMOTHO HMCIOJIH30BaTh M3YyYEHHBI MOHATUHHBIN ammapar Kypca (U3HKH,
CONPOBOXKAATH BBICTYIUICHUE NPE3CHTALUEN;

e IIPU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeAesaTh O0SA3aHHOCTH B IPYyNIE B COOTBETCTBUM C
MOCTaBJICHHBIMU 33Ja4aMu, CJICAUTD 32 BBHIIIOJIHEHUEM IIJIaHa JCHCTBHM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l
B JI€ATEIBHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenus B 8 kiacce mpeIMeTHbIE pe3ysIbTaThl HA 0a30BOM ypOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTD y

00y4aromuxcst yMEHU:

e HCIIOJB30BAaTh IOHATHS: Macca M pasMEPbl MOJIEKYJ, TEIUIOBOE JABMKECHHUE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSTHUSI BEUIECTBA, KPHUCTAJUIMYECKUE U aMop(Hble Tela, HACBHIIICHHBIM W HEHACBIIICHHBIA Map, BIIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOM [IBUraTeib, 3JEMEHTApHBIM 3JIEKTPUUYECKUN 3aps,
IEKTPUYECKOE T10JIE, TPOBOJIHUKHU U TUDJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;



pa3nuuaTh SBIEHUS (TEIJIOBOE pacCHIMpEHUE U C)KaThe, TeIUlonepenaya, TEIJIOBOE paBHOBECHE, CMayHMBaHUE,
KalWUIApHBIE SBJICHUS, HUCHApeHHEe, KOHACHCAlWs, IUIaBJIIEHUE, KpHUCTauM3alus (OTBEplEBaHUE), KUIIECHUE,
Teruionepenavya (TEIIONPOBOAHOCTh, KOHBEKIUS, H3JIy4EHHUE), JJIEKTpU3alMs Tej, B3aUMOICHCTBUE 3apsiiOB,
JeMCTBUS JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, ACHCTBUE MAarHUTHOIO TOJIS Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS) MO OMUCAHHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUW B OKPYXKAIOIIEM MHpE, B TOM 4YHCIEe (PU3NUECKHe
SBJICHUS B TNPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE U KaNWUISIPHBIC SIBIEHUS B NPUPOAE, KPUCTAIBI B MPHUPOE,
m3anyuenne CosHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHME pOCHI, TyMaHa, HWHEs, CHeEra,
AIIEKTPUYECKHUE SIBICHUA B aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB, MAarHUTHOE Moje 3emud, Apend
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS AJISl KU3HU Ha 3emiie, MOJISPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTHUECKYIO
3aa4y B yUeOHYIO, BBIJICIISATh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKN) (PU3NUECKUX SIBICHUN;

OTMCHIBATH M3yYEHHBIE CBOMCTBA TeN W (U3NUYECKHUE SBJICHUS, HCIOJB3YS (PU3NUECKHE BEJIWYHMHBI (TEMIIEeparypa,
BHYTPEHHSAS SHEPrusi, KOJIMYECTBO TEIUIOTHI, YIeNbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHas TEIUIOTa IUIABJICHMS,
ylenabpHas TeIioTa mapooOpa3oBaHus, YAelbHas TEIUIOTa CTOPaHUs TOILTMBA, KO3(PPHUIIMEHT MOJIE3HOTO ACHCTBHS
TEIUIOBOM MallIMHbI, OTHOCUTENbHAsI BIAXKHOCTh BO3[yXa, JSJICKTPUUYECKUN 3apsis, CUila TOKa, JSJIEKTPUUYECKOE
HanpsDKeHHWEe, CONPOTHBIEHHE TPOBOJHUKA, YIEIbHOE COMNPOTHUBICHHME BelIeCTBAa, paboTa M  MOIIHOCTb
AIIEKTPUUECKOTO0 TOKAa), MPH OMHMCAHUHM TMPABUIBHO TPAKTOBAaTh (U3NYECKUNA CMBICT HCIIOJIB3YEMbIX BEJIHYUH,
0003HAaYeHUsS] W €NUHUIBI (DU3MUECKUX BEJIWYUH, HAXOAUTh (POPMYJbI, CBS3BIBAIOLINE TAaHHYIO (DU3HUECKYIO
BEJIMUMHY C APYTMMH BETUYMHAMU, CTPOUTH IPAPUKU H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Ted, (PU3NYECKUE SABICHUS U TMPOIECCHI, HCIHOIB3YS OCHOBHBIC IOJOKCHHS
MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOEHMs BEIIECTBA, MPUHIMII CYNEPIO3UIUN MoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH OMma Juis ydacTka uemnu, 3akoH Jlxoyns—JleHna, 3aKkoH cOXpaHeHHs
SHEPIrHUH, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMaTHUYECKOE BBIPAKECHUE;
OOBSCHATH (U3MUECKHE TIPOLIECChl M  CBOMCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyalul
IPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBISABISATh MPUYMHHOCIECICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2



JOTHYECKHX IIaroB ¢ OMopoil Ha 1—2 H3y4eHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (DU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemarh pacu€THble 3aa4u B 2—3 NEHCTBUS, UCHOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BEIUUNHBI:
Ha OCHOBE aHaJIM3a YCIOBUS 3aJa4 3aIllMChIBATh KPAaTKOE YCIOBUE, BBISABIIITH HEIOCTATOK NAHHBIX JUISl PELICHUS
3a/a4d, BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE IJsi €€ peuIeHHs, MPOBOAUTH PACUETHl U CPABHHUBATDH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIM (PUIUYECKHX METOJOB, HCIONb3Yys OMUCAHHUE
VICCIIEIOBAHMSI, BBIIEIATh IIPOBEPSIEMOE IPEIAIOJIOKEHUE, OLCHUBATh IPABUIIBHOCTH IOPSAAKA IPOBEACHUS
VICCJIEIOBAHMSL, I€JIaTh BBIBOJIBI;

IPOBOAUTH ONBITHI MO HAOIONEHUIO (PU3MUECKHUX SBICHUIN WK (PU3HMUECKUX CBOMCTB TeN (KamWUISPHbBIE SBICHHUS,
3aBHCHMOCTD JIaBJIEHUSI BO3JyXa OT €ro o0bEMa, TeMIEpaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHHS M HArpEeBaHUA MPH
U3IYyYEHUU OT LIBETa M3JIydarollel (IIOTJIOLIAIOUIE) MOBEPXHOCTH, CKOPOCTh MCIApPEHUs] BOABI OT TEMIIEpaTyphl
KUIAKOCTH M IUIOW@AM €€ TOBEPXHOCTH, DJJIEKTPU3alMs TeJl W B3aUMOACHCTBUE JIIEKTPUYECKUX 3apsiioB,
B3aUMOJICUCTBUE IOCTOSHHBIX MAarHWUTOB, BU3YyaJW3allisl MAarHUTHBIX II0JI€H TMOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MAarHMTHOTO IIOJIS Ha MPOBOJHHMK C TOKOM, CBOMCTBA AJIEKTPOMArHWTa, CBOMCTBA JJIEKTPOJBUIATEINS ITOCTOSHHOIO
TOKa): (OPMYIUPOBATH MPOBEPSEMbIE MPEANOIOKEHHI, COOMPATh YCTAHOBKY U3 IMPEAJIOKEHHOTO0 000pYyI0BaHMUS,
OINMCHIBATh X0/ ONbITAa U (OPMYIUPOBATH BBIBOJIBI;

BBIIIOJIHATh IPSIMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3]yXd, CHJIBI TOKA, HANPSIKECHUS C
UCIOJIb30BaHMUEM aHAJIOTOBBIX MPUOOPOB M ATYMKOB (PU3UUECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUH C
y4€TOM 3a/1aHHOM a0COJIIOTHOM MOTPEUTHOCTH;

IPOBOANUTH HCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DPM3MUECKON BEIWYMHBI OT APYTrOM C HCIHOJB30BAHHUEM MPSIMBIX
U3MEPEHUH (3aBUCUMOCTh COITPOTUBIIEHUS IPOBOIHUKA OT €r0 JUIMHBI, IJIOLAAH [TOIEPEYHOr0 CEYEHHSI U YIEIbHOTO
CONPOTUBIICHUS BEIIECTBA IIPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJHUK, OT HAIPSLKEHUS HA NPOBOJHMKE,
UCCJIEIOBAHUE TMOCIEAOBATENIBHOIO M MapaJUIeIbBHONO COEAWHEHUW MPOBOJHHUKOB): IJIAHUPOBATH HCCIIEJOBAHUE,
coOuparb YCTAaHOBKY W BBINOJHATH HU3MEPEHHs, CIeAys MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH pPe3yJbTaThl
IOJIyYEHHOM 3aBUCUMOCTH B BUJE TaOJIUL U TpauKOB, I€TIaTh BBIBOABI IO PE3YJIbTAaTaM HCCIEAOBAHNUS;



IPOBOANTH KOCBEHHbIE H3MEpeHHUs (PU3MUecKuX BeNU4yuH (yIeNbHas TEIIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHHE
POBOJHMKA, pad0Ta U MOUIHOCTh ANEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKIIUU, U BBIYUCIIATh 3HAUCHUE BEIIMYNHBL;

co0JIIo1aTh TIpaBUJIa TEXHUKH O€30ITaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBHUS N3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS
(B TOM dYmHCIe: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIEPMETP, BOJBTMETP, CUETUHK
AIIEKTPUYECKOW DHEPIruH, DIEKTPOOCBETUTENbHbIE MNPHUOOPHI, HArpeBaTENbHBIE AIEKTPONpPUOOpHl (TpUMEpHI),
DIIEKTPUYECKUE TMPEAOXPAHUTENH, DJIEKTPOMATHUT, SJICKTPOIBUTATEIh TMOCTOSIHHOTO TOKa), MCIOJNB3Ys 3HAHUS O
CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEpPUTENIbHbIE MPHOOPHI MO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (KUAKOCTHBIM TEpPMOMETp, TEPMOC, ICHUXPOMETP, TUTPOMETP, IABUTATEIh BHYTPEHHETO CrOpaHws,
AJNIEKTPOCKOT, PEOCTaT), COCTaBIATh CXEMBI JJIEKTPUYECKUX IIeTed ¢ TMOCIeNOoBaTeIbHBIM M TapauieIbHbIM
COETMHEHUEM DJIEMEHTOB, pa3linyasi YCIOBHBIE 0003HAUCHUS JIEMEHTOB AJICKTPUUECKUX IIETICH;

IPUBOIUTH MIPUMEPHI (HAXOIUTh HH(DOPMAIIHIO O TPUMEpaX) MPAKTUYECKOTO UCTIONB30BaHUsI (PU3NIECKUX 3HAHUH B
MOBCEIHEBHON JKM3HM JUIsi obOecrieueHus Oe30MacHOCTH TpH OOpalieHud ¢ npubopaMud M TEXHHYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 310POBbS U COOIIOACHHUS HOPM SKOJIOTMUECKOTO TIOBE/ICHUS B OKPY>KAIOILIEH Cpeie;
OCYIIECTBIISATh MOUCK HMH(pOpMammu (PU3NIECKOro cojiepkaHus B MHTepHeTe, HAa OCHOBE HMMEIOIIUXCS 3HAHUU U
nyTéM CpaBHEHUS JTOTIOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH HHPOPMAIINIO, KOTOPAsI SBISETCS MPOTUBOPEUNBON WIIH
MOJKET OBITh HEIOCTOBEPHO;

UCIOJIb30BaTh MPU BBHIMOJTHEHUH YYEOHBIX 3alaHuil HAYYHO-TOMYJSIPHYIO JIUTEPATYPY (PUINUECKOTO COAEpIKAHMS,
CIpaBOYHBIE MaTEpUaJbl, pecypchl ceTi MHTepHeT, BnageTs npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBCHHBIE NMUCHMEHHBIE W KpaTKHWE YCTHBIE CcOOOIIeHMs, 0000mas uHpOpMaIHio U3 HECKOIBKUX
UCTOYHUKOB (PU3MUECKOTO COJAEP)KAHUSA, B TOM 4YHCIE MyOJUYHO MPEICTaBIATh PE3yibTaThl MPOEKTHON WU
UCCIIEIOBATENLCKON JESATENIbHOCTH, NMPU 3TOM TPaMOTHO HCMOJIb30BaTh M3YUECHHBINM MOHATUWHBIN ammapaT Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHUE TIPE3CHTAIINEH;



IpU BBIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEJOBAHMM (PU3NYECKUX MPOILIECCOB paclpeiesisiTh 00s3aHHOCTH B
IpyIIEe B COOTBETCTBUHU C IIOCTABJIEHHBIMU 33/1a4yaMU, CJIEIUThH 3a BBIIOJHEHUEM IJIaHA JEHCTBUA U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIaJ B JEATENbHOCTh TIPYNIbl, BbICTpaUBaTh KOMMYHUKATHBHOE
B3aMMOJIENCTBHE, IPOSBIIAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K xoniry oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTD y

00y4aromuxcsi yMEHU:

WCIIOJB30BaTh MOHATHUA: CHCTEMA OTCYETA, MATEpUabHAas TOYKA, TPACKTOPUSA, OTHOCHUTEIBHOCTbh MEXAHMYECKOIO
NBIKeHud, nedopmanus (ynpyras, IUlacTHYecKasi), TPEHHE, LIEHTPOCTPEMHUTENIbHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3Ku, HeHTP TSHKECTH, aDCOTIOTHO TBEPIOE TEINIO, EHTP TSKECTH TBEPAOTO TENa, paBHOBECHE, MEXAHUUECKUE
KoJIeOaHUsl U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPaA3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhl MCIYCKAaHHS W MOIJIONMICHHUA, anb(da, O0eTa- U raMMa-u3iaydeHus,
W30TOIIbI, SIAEPHAS SHEPIETUKA,

paznuyaTh fABJIE€HHMS (PaBHOMEPHOE W  HEPABHOMEPHOE IMPSIMOJIMHEWHOE JBIKEHHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBW)XKEHHUE, CBOOOHOE MaJieHHE TeJ, PABHOMEPHOE JABUKEHHUE MO OKPYXKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE [BMKEHHE, KoJeOaTelabHOe ABM)KEHHE (3aTyXalollue M BBIHYXKIEHHbIE KOJeOaHus), pe30HaHC,
BOJIHOBOE JIBMKEHHE, OTPAKEHUE 3BYKa, NMPAMOJIHMHEMHOE PACIpPOCTPAHEHHUE, OTPAKEHUE M IIPEIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, PasliodKeHHE OeJoro CBETa B CHEKTP U CIIOKEHUE CHEKTPalbHBIX I[BETOB,
JUCIIEPCUS] CBETa, E€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa U3JIy4YEHHs) 10
OIMMCAHUIO UX XapPAKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBICHUN B OKpYXKArolleM MHUpPE (B TOM 4YHCIE (PHU3NUYECKHE
SIBJIEHUS B MPUPOJIC: MPWINBLI U OTJIUBBI, ABMKEeHHE TuIaHEeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JABUKEHHUE KUBBIX
OpraHu3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETA TEJ,
ONTUYECKHUE SIBIEHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO, YIbTPadUOJIETOBOIO M PEHTTEHOBCKOTO
U3Ty4YEHUI, €CTECTBEHHBIM PAJMOAaKTUBHBIA (POH, KOCMHUYECKHUE JIy4H, PATUOAKTUBHOE HU3IYyYEHHE MPHUPOIHBIX
MUHEPAJIOB, EUCTBUE PATNOAKTUBHBIX M3JIyYEHHI HAa OPraHU3M YEJIOBEKA), P ITOM MEPEBOJIUTH MPAKTHUYECKYIO
3a/1auy B y4e€OHYI0, BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBJICHUN;



OMKCHIBATh M3YYEHHBIE CBOMCTBA TeN W (DU3MUECKUE SIBICHHUS, MCHONB3YS (DU3MUECKHE BEIUYUHBI (CpeaHsis U
MIHOBEHHAsi CKOPOCTh TEJIa MPHU HEPABHOMEPHOM JBHKEHUHU, YCKOPEHHUE, IEPEMEILICHHE, ITyTh, YTJIO0Bas CKOPOCTH,
CWJIa TPEHUs, CUJIa YIPYIOCTH, CHJIa TAXKECTH, YCKOPEHUE CBOOOJHOTO MaJEHUsI, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC
CHJIbI, MEXaHHUYecKass padoTa U MOUIHOCTb, MOTEHLMAJIbHAS 3HEPIUs Tela, MOAHATOrO HaJl IMOBEPXHOCTBHIO 3E€MIIM,
NOTEHIMAIbHAS SHEPIHsl CKATOM MPYKHUHbI, KHHETUYECKAss DHEPrus, MOJHAs MEXaHW4YECKash 3HEprus, Mepuoja u
yacToTa KojieOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHHUS
Cpenbl), MPU OMHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJIB3YEMBIX BEIUYHMH, OOO3HAUEHUS U
€IMHULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBS3BIBAIOLIUE JAaHHYIO (U3MUYECKYIO BEJIMYMHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Yys 3aKOH COXPAaHEHUSI SHEPTHH, 3aKOH
BCEMHPHOT'O TATOTEHUs, NPUHLMI CYNEPHO3ULUU CHJI, MPUHLHI OTHOCUTENbHOCTH ['ammies, 3akoHbl HbloTOHA,
3aKOH COXPAaHEHHUs HMMITyJIbCA, 3aKOHBl OTPAKEHMsI W IPEJIOMIICHHs CBETA, 3aKOHbl COXpPAHEHUs 3apsigoBOro M
MacCOBOI'O YMCEJ MPH SIAEPHBIX PEaKUUsAX, TP 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATh €TO
MaTEMaTUYECKOE BBIPAKECHNUE;

OOBSACHATH (U3MUECKHE TIPOLleCChl M  CBOMCTBA Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTyalul
NPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JOTMYECKUX IIaroB ¢ ONOpPOM Ha 2—3 H3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (DU3MYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemiate pacu€THbIe 3a7ayd (OMUpAIOIIMEcs Ha CUCTeMy W3 2—-3 ypaBHEHHi), MCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jadd 3alliChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJAOCTAIOIIME MJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS PELICHHUS,
IPOBOANUTD PACU€Thl U OLIEHUBATh PEAIMCTUYHOCTD MOJIYYEHHOIO 3HAUEHUS! (PU3NYECKON BETMUMHBI;

pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOXXKHO PELIUTh NPU NOMOIIM (PU3NYECKHMX METOJIOB, MCIOJIb3Yysl ONUCAHHUE
UCCJIEIOBAHMS, BBIJIEIATh IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCIIEIOBAHMSI, IENaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHH U OTBITOB,



MIPOBOJIUTH OMBITHI IO HAOJIOICHNUTO (DPU3UUECKUX SIBJICHUHN WM (PU3NYECKUX CBOMCTB Tel (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUs YHEPTUH, 3aBUCUMOCTh TMeprUoja KojieOaHUi MPYKMHHOTO MAasgTHUKA OT MAacChl TPy3a
U JKECTKOCTH MPYKUHBI U HE3aBHCHUMOCTh OT aMIUIUTYJIbI MaJbIX KOJICOaHWH, MPSIMOJUHEHHOE paclpoCTpaHEeHHE
CBETa, pa3lioKeHHWE OEJNoro cBeTa B CIEKTP, M3yUeHHE CBOMCTB M300paXCHHS B IUIOCKOM 3€pKaje W CBOWCTB
M300paKeHHs TIpeAMeTa B coOMparomiei JmH3e, HAOMI0IeHNEe CIUIONIHBIX W JIMHEHYATHIX CIIEKTPOB HW3ITyUCHHS):
CaMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa OO0OpyAOBaHMS, OMHUCHIBATH XOJNI OIBITA U €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBO/IHI,

IPOBONUTH MPU HEOOXOIUMOCTH CEPHUI0 TPSIMBIX U3MEPEHUA, ONIpeIessisl CpelHee 3HAUCHUE N3MEPSEMON BEITMUUHBI
(bokycHoe paccTrosiHME coOuparoleld JMH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEpeHHs (M3MEPUTETBLHOIO
npubopa);

MPOBOJIUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIWYUH C HCIOJIB30BAHHEM TMIPSMBIX H3MEPEHUN
(3aBUCUMOCTD MTyTH OT BPEMEHHU NIPHU PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaualbHOW CKOPOCTH, MEpHoAa KoJieOaHui
MaTEeMaTHYECKOTO MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH yTIja OTPAXKCHHsI CBETa OT yria MaJCHHUS W yIJa
MPETIOMIICHUS OT yTJia MaJCHUA): INIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTENILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH
pE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE TAaOJWIl U TPadUKOB, N€JIaTh BBIBOJBI TI0
pe3yabpTaTam HCCIeA0BaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEpPEHUs (PU3NYCCKUX BEIMYUH (CpEemHsE CKOPOCTh M YCKOPEHHE Tena TpHu
PaBHOYCKOPEHHOM JIBFDKEHUH, YCKOPEHHE CBOOOIHOTO MAICHHS, XECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPECHHS
CKOJILKEHUS, MEXaHW4YeCcKasi paboTa W MOITHOCTh, YACTOTA U MEPUOJ KOJCOAHNI MAaTEMaTHIECKOTO M MPY>KHHHOTO
MAasITHUKOB, ONTHUYECKAas CUJa COOMPAOIICH JWMH3BI, PaTuOaKTUBHBIA (HDOH): TUIAHUPOBATH M3MEPEHUsS, COOMpaTh
OKCIIEPUMEHTAJLHYI0 YCTAaHOBKY W BBITIONHATh HM3MEPEHUS, CIEMys TPENJI0KCHHOW WHCTPYKIIUH, BBIYUCIISATH
3HAYEHUE BEIIMYMHBI U AaHAJIM3UPOBATH MOJYICHHBIE PE3YNIbTAThI C YUETOM 3a/IaHHOH MOTPEITHOCTH U3MEPEHHUI;
co0JIIo1aTh TIpaBUJIa TEXHUKH O€30ITaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

pa3nuYaTh OCHOBHBIC MPU3HAKY M3YyUYEHHBIX (PM3MYECKUX MOJIETICH: MaTepuaabHasi TOUYKa, aOCOIOTHO TBEP0E TEIO,
TOYEUYHBIN HCTOYHUK CBETA, Ty4, TOHKAsS JIMH3a, TUIaHETapHAas MOJIENIh aTOMa, HyKJIOHHAsI MOJIE]Th aTOMHOTO SIpa;



XapaKTEPU30BaTh MPUHIIUIIBI JEHCTBUSI U3YICHHBIX MMPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS
(B TOM YHCJE: COUAOMETP, JATUYMKHU TOJOXKCHUsSI, PACCTOSHUS W YCKOPCHHWsI, paKeTa, IXOJOT, OYKH, TEPHUCKOTI,
¢doToanmapar, ONTUIECKUE CBETOBO/IBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), MCTIOB3Ysl 3HAHUS O CBOMCTBAaX
bu3HYECKUX SBICHUN U HEOOXOAMMBIE PU3NIECKUE 3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHMUECKHX YCTPOWCTB, U3MEPUTEIHHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TPOIIECCOB TMPH PENICHUH YYCOHO-TIPAKTUYECKUX 3a7a4, ONTHUYECCKHE CXEMBI Uil TIOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOOMparomel TMH3e;

IPUBOIUTH MIPUMEPHI (HAXOIUTh HH(DOPMAIHIO O TPUMEpaX) MPAKTUYECKOTO UCTIONB30BaHUs (PU3NIECKUX 3HAHUH B
MIOBCEIHEBHON JKM3HHM JUIsi obOecrieueHus Oe30MacHOCTH TpH OOpalieHud ¢ TpudopaMu W TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 37I0POBBS U COOIOICHUS HOPM 3KOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH cpee;
OCYIIECTBISATh TOUCK WH(popManuu (pundeckoro coaepkanus B MHTepHETE, CaMOCTOSTENBHO (HOPMYIUPYS
TIOMCKOBBIM 3alpoc, HAaxXOAUTh WYTH OMNpPEIEICHHUS JTOCTOBEPHOCTH IIOJIYYeHHON WHGOpMAlMu Ha OCHOBE
UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

UCTIOJIb30BaTh MPHU BBIMOJTHEHUN YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOTO COAEpIKAHHUS,
CIIPaBOYHBIE MAaTEePHUANIBI, PECYPCHI ceTH MHTEpHET, BiIaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE MH(OpPMAIMH M3 HECKOJBKHX HCTOYHHUKOB
(GU3MYECKOTO  CONEp)KaHWsA, IMYyOJUYHO TMPEACTaBIATh Pe3ydbTaThl TMPOCKTHOW WM  HCCIEI0BATEIbCKON
NeSATEeTLHOCTH, TIPXU TOM TPAMOTHO HCIIOJIH30BaTh U3yUEHHBIN OHITHIHBINA armapaT u3y4aeMoro pas3zena Gu3uKu u
COTIPOBOXIATh BBICTYIUICHHE MPE3CHTAINEH C Y4ETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabubie IIpakTuueckue
n/n NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbubnuoreka [JOK
1.1 ) - 2
FISHKA - Hayka O npupoae https:/m.edsoo.ru/7£416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCIHE BEMITIHHRL https:/m.edsoo.rw/7£416194
1.3 EcTecTBeHHOHAYYHEIH METO/I IIO3HAHUS 2 1 bubmorexa [TOK
‘ - A https:/m.edsoo.ru/7t416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetue peliiectsa https://m.eds0o.ru/7f416194
29 JIBH>KEHME U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexa [HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COCTOTHIA BEIeCTRa hitps://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
A M
3 CXAITICCKOT ABIDRERHC 3 https://m.eds0o.ru/7f416194
32 Nuepuusi, Macca, MIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

33 Cuna. Buppt cnn 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuakocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe napeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen S. PaboTa 1 MOIIHOCTB. JHEpPIUst
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexasiieckas SHepria 4 ! https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero H3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypcsl
1 ®u3nka — HayKa O PUPOJIE. )
SIBneHus npupoabl
2 ®dusnyeckue ABICHUS 1
3 ®dusnuecKkue BeIUYUHBI U UX 1
U3MEpPEHUE
Ypok-uccnenoanue "M3mepenue
4 TEeMIEPaTyphl MPU TOMOIIH 1 1
YKUJKOCTHOTO TEPMOMETpPA U JAaTUMKa
TeMIeparypol"
MeTo/1bl HAy4YHOTO TTO3HAHMS.
5 Onucanne pU3NUECKHUX SIBJICHUMN C 1 bubmorexa HOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
Crpoenue BemectBa. ONbITHI,
6 JIOKA3bIBAIOIIME TUCKPETHOE 1
CTpOEHHE BEIECTBA.
. JlaGopatopHas pabota "Onpeznenenue ) ) bubnmoreka [IOK
pa3mepoB MajbIx Ten" https://m.edsoo.ru/ff09fe0a
8 JIBU>KEeHUE YacTHll BEIIECTBA 1 bubmmnorexa LIOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMbITHI 110

9 HaOJFOZICHUIO TETIJIOBOTO PAaCITUPEHUS
ra3oBy»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN
1 Bozbl. O000IIEHNE TI0 pa3aeTy bubmuorexa [JOK
«ITepBoHauanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuorexa [JOK
13 CkopocTE. EHHHIE CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue
MJIOTHOCTU TBEPAOTO TEA»
18 Pemenne 3amau no teme "IInoTHOCTE bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepUCTHKA
19 B3auMoiecTBus Tei. Cumia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(meopmanym) IpyKUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSKeCTH

” Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK

du3nyecKue XapakTepUCTUKH TUIAaHET https://m.edsoo.ru/ff0al1502
Bbu6nmuoreka [JOK
24 N3mepenne cun. JluHaMoMeT
P A P https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II SI?\]/IXOI‘;I ’ bubmorexa [IOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT

27 Pemrenue 3agad mo teme
"PaBHonelicTBytOMMAst cuit”

)3 Cuna tpenusd u e€ Buanl. Tpenue B bubmuorexa [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI TaBJIEHUS U bubmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOIITIXCS
MTOBEPXHOCTEM

30 Pemienue 3a1au Ha onpeneneHue
PaBHOACHCTBYIONIEH CUIIBI

31 Pemenue 3anau o temam: «Bec bubmuorexa [JOK

tenay, «['papuueckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunsly, «PaBHOACHCTBYIOIIAS
CHII»

KonTtponsHas pabota no Temam:
«MexaHnuueckoe JBIKeHUeY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe n3obpaxkeHue cui,
«CHnpl»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubnnorexa HOK
33
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCUMOCTD
34 aBJIEHHs ra3a OT 00bLEMa bubmmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua naBiaeHUS TBEPIBIMHA
35 TeJII)a.I\fI/I mi KOCTSIMH 1 Ir)ziaMH bubmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackams
36 JlaBneHue B ®KUIKOCTH U Taze, bubmmoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienne 3ana4 mo teme «JlapieHue B bubmuorexa [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIIAOIHECH COCYIBT https://m.edsoo.ru/ff0a2970
39 T'unpasimuueckuii mpecc bubmmnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuineBoit
JKUJKOCTHBIN HAcOC
A1 ATMocdepa 3emMiu U IPUUYHUHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2bs5a
42 Bec Bo3nyxa. ATmochepHoe bu6mmoreka [IOK




JIaBJIEHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMmochepHOTO TaBJICHUS.

bu6mmoreka [IOK

43
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOPst
45 Bapomerp-anepouns. AtmochepHoe bubmmoreka [IOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amgau no reme "
ATtmocdepHoe naBieHue"
JleicTBue )KUAKOCTH U raza Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmoreka LIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHnue
43 BBITAIIKMBAOIIIECH CHUJIBI, Bbu6nuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUKOCTh)»
JlaboparopHast paboTa 1o Teme
49 "BrisicHeHue yclIOBU TIJIaBaHUS Teja bubmmorexa LIOK
M https://m.edsoo.ru/ff0a3514
B KHUJKOCTH»
Bbubnuoreka [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKH U
onpezeneHue €€ rpy30noabEMHOCTH"
59 Pemenue 3agau o remam: «lInaBanue bubmuorexa [JOK

cyn0B. Bo3nyxonnaBaHuey,

https://m.edsoo.ru/ff0a3654




«/laBiIeHME TBEPIBIX TE, JKUIKOCTEU
Y Ta30B»

KonTtponbHas pabora no Teme

53 «/laBneHue TBEpABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexammyecas padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

>3 MougocTs. EARHALE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
noabEMe 1o JecTHule"

57 IIpocteie Mexanu3mbl. Poiyar.

PaBHOBecue cuit Ha ppruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaboparopHas paboTa 0.5 bubmmoreka [JOK
«HccnenoBanue yciioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenue 3aga4 mo reme «Y CloBus bubmnorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mmexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne K11/ HakinoHHOI
TTOCKOCTH

61 Pemrenue 3amau mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

2 MexaHnueckas SJHeprusi. bubmmoreka [JOK

Kunernueckas n NOTCHIOaJIbHaA

https://m.edsoo.ru/ff0a4252




SHEprus

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEePUMEHTAIBHOE ONPEICTICHUE
W3MEHEHHUs KUHETUYEeCKOU 1
NOTEHLUAIbHON YHEPTHH MTPU
CKATBHIBAHUHM TeJIa 10 HAKJIOHHOU
I0CKOCTH"

65

KontponpHas padoTa mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

66

PesepBHeIit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHUe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBneHue TBEPABIX Te,
KUJKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubriil ypok. PabGora ¢ Tekctamu
o TeMe "Pabdora. MOLIHOCTS.
Oneprug"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun .M., UBanoB A.U., AkuinoHepHOe 00111eCTBO
«3narensctBo «lIpocBemienue»
CO6opHuk BonpocoB u 3a1a4 k yueouuky U.M. [leprikun, A.M UBanos ®@usnka 7 xiacc.

COopnuk 3ana4 no ¢usuke 7-9 knaccel, B.W. JIykamuk, E.B. liBanoga.

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Metoauueckoe nocobue k yueOnuky .M. Ilepsikuna, gpusuka 7 kinacc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lecta.ru/ucheniku

https://videouroki.net/
























