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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOrO 00IEro 00pa3oBaHUs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUW M TpPeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa30BaTeNbHOW MPOTpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepaibHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanusi yueoHoro npeameta «duznkay.

Copnep:xanue mporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHOM T'paMOTHOCTH OOYYaloOIIMXCS M OpraHu3aluio HU3y4eHUs
(U3UKN Ha JESTEeIbHOCTHON oOcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaunuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM pPe3yIbTaTaM OOyUYCeHHS, a TAKKe
MEKIPEIMETHBIE CBA3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHUSI.

[Iporpamma no ¢pu3uke ycTaHaBIMBAET paclpe/eieHne yueOHOro Mmarepuana
o rojgaM o0ydeHus (o Kjaccam), mpeajaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
M3YUYEHHs] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOJIUYECKOM
MOMOIIY YUUTEIIIO B CO3/IaHUM pabodell mporpaMmbl 10 y4eOHOMY MPEIMETY.

®du3snka SBIAETCS CUCTEMOOOPA3YIONIUM /JII €CTECTBEHHOHAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHU,
M3y4yaeMbIX XUMHUEH, OMOTI0THEN, acTpOHOMUEH U pu3ndecKoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpa, MPEIOCTABIACT HauOoyiee sSCHbIC
0o0pa3ipl MPUMEHEHHUSI HAYYHOT'O0 METOJa MO3HaHUsA, TO €CTh crnoco0a MOoJy4eHus
JIOCTOBEPHBIX 3HAHUU O MHUPE.

Onna w3 rinaBHBIX 33724 (PU3MUECKOTOo O0Opa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne @uisnku Ha 0a30BOM ypOBHE TMPENINOJaracT OBJIAJICHHE
CIEAYIOIIUMUA KOMIETEHTHOCTSMH, XapaKTepU3YyIOIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHSTH SBJICHUS;

e OICHUBAThH U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIH30BaTh HAy4UHbIE JOKA3aTEJIbCTBA JJIA
MOJTYYCHUS BHIBOJIOB.

[enu wusyueHuss (QuU3NKA HAa YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpenenensl B KoHuenmuu npenojaBaHus ydeOHOro mnpeaMera «Dusmka» B
oOpa3zoBaTelnbHbIX oOpraHuzamnusix Poccuiickoit ®Deaepaiuu, pean3yOMUX
OCHOBHBIE  001Ie00pa3oBaTEIbHbIE MPOrpaMMBbl, YTBEPKIEHHOW peElICHUEM
Komnernn MunuctepcTBa npocsetienns Poccuiickoit ®eneparuu (IpoTOKoOa oT 3
nexadbps 2019 r. Ne T1IK4BH).

ey uzyyenuss puU3sMKU:



NpUOOpEeTeHNUE HHTEpeca W CTPEMIICHUST OOydYalolUXCid K HayYHOMY
M3YUCHHUIO MPUPOJBI, PA3BUTHE HUX HMHTEIUICKTYyalIbHBIX M TBOPYECKHUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHre HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3YyUYEHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHue MPEACTAaBICHUN O poiau (U3UKU ISl Pa3BUTHUSL JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHIA;

pa3BUTHE  MOPEIACTABICHUN 0 BO3MOXHBIX  cdepax Oyyuiei
npodeCcCHOHAIBPHOMN JIeSITEILHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
nanbHenIleMy 00y4YeHHIO B 3TOM HANpPaBJICHUMU.

JlocTmwkeHne 3THUX Teledl mporpamMMmbl 1o (GU3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 0OECIIEUNBACTCS PEIICHUEM CIEIYIOIUX 3a1aY4:

NpuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBICHUS C
HCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUK;

OCBOCHHUE METOJOB pEIIEHUS MNPOCTEUINUX PACUETHBIX 3a1a4 C
HCIIOJIb30BaHUEM buznIecKux MOJIEeNEH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopatopHble pabOThl M AKCHEPUMEHTANIbHBIC KCCIENIOBAaHUS C
HCIIOJIb30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB palbOTHl ¢ MHPOpPMAILUEH (PU3HUECKOTO COAEp KaHUs,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHATU3 U
KPUTHYECKOE OIIEHUBaHUE WH(pOopMaIINy;

3HAKOMCTBO cO chepamu mpodhecCHOHAIBbHON NeATeTbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha
JOCTHKEHUAX (DPU3NUECKON HAYKHU.

Ha usyuenue ¢uszuku (0a30BbId ypOBEHb) HA ypPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBogutcsa 204 yaca: B 7 kiacce — 68 yacoB (2 4yaca B HE/EIN0), B 8
Kitacce — 68 JacoB (2 Jaca B Hejienm0), B 9 kinacce — 68 gaca (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpaMme o Qpusnke NepedyeHb J1a00paTopHBIX padboT U
OTIHITOB HOCUT PEKOMEHATENHHBIA XapaKTep, YIUTEIb JIeTaeT BEIOOP MPOBEACHUS
1a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIUBHUAYaIbHBIX OCOOCHHOCTEU
O0OyJaroIuxcsi, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHui, MpeaIaraéMplx B paMKax
OCHOBHOT'O F'OCY/JIapCTBEHHOTO AK3aMeHa 1Mo (PU3HKe.

COAEPKXAHUE OBYUEHUA

7 KJIIACC
Paznen 1. ®u3uka u e€ poJib B MO3HAHUYN OKPYKAIOIIEr0 MUPA.



dusnka — Hayka O npupogne. fABneHus npuponbl. DPUBUYECKUE SBIICHUSA:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbl. M3mepenHue ¢uznueckux BeauuuH. Duzndeckue
npubopsl. [lorpennocts u3Mepennit. MexayHapogHasi cuctemMa euHUIL.

Kak ¢wusuka u [apyrue ecTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcrecTBeHHOHAy4HBIM METOJA TMO3HAHUS: HAONIOJEHUE, IMOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NIeCcKux SBJICHUN ¢ TOMOIILIO MOJCIEH.

Hemoncmpauuu.

1. MexaHW4YecKkHe, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npuOOPsl U MPOIEAYypa NPSIMBIX U3MEPEHUN aHATIOTOBBIM U
UG poBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimet.
OrnpeneneHue 1EHbl JeIeHUs KAl U3MEPUTEIBHOTO MPUOopa.
N3mepenue paccTosiHU.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Ornpenenenue pasMepoB MajbIX TEl.
N3mepenue Ttemreparypbl NpH MOMOIIUA KUAKOCTHOTO TEPMOMETpPA M
JNaTYHUKa TEMIIEPaTypHl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUMOTE3bI: JATBHOCTH IMOJETA
mapuka, MylmeHHOro TOPU30HTaIbHO, TeM 0OJibllie, 4YeM OOJIbIlle BBHICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIe CBeICHUS 0 CTPOCHUH BellecTBa.

Ctpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHne dactui BemecTBa. CBsA3b CKOPOCTH JBHXKEHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxeHue, auddysua. BzaumoneiicTBue uactuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKHBAHUE.

ArperatHbie COCTOSIHUSI BEHIECTBA: CTPOCHHE Ia30B, XKUJIKOCTEU U TBEPIBIX
(kpucramnnyeckux) Tesl. B3anMocCBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmrogeHne OpOyHOBCKOTO JIBH>KEHHS.

2. Habmroaenue nuddysuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIONIUXCA  MPUTSDKEHUEM WU

OTTAJKUBAHUEM YACTHI[ BEIIECTBA.
Jlabopamopnuie padbomot u onvimet.
1. OueHka JuaMeTpa aroMa METOJOM psioB  (C  UCIOJIb30BaHUEM
dbotorpaduii).
OnbIThl O HAOIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
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Pa3nea 3. /IBuskeHue U B3aUMOIeCTBHE TeJl.

Mexanuyeckoe NIBUKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsii CKOpOCTh NMPHU HEPABHOMEPHOM JBWXEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.

SlBnenue wuHepuuu. 3aKOH MHEpUMHU. B3anmoaelcTBUE TeJl Kak MNpUYUHA
W3MEHEHUSI CKOPOCTH JBWKEHHUS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InmoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUILIC
o0bEMa BelecTna.

Cuna xak XxapakTepUCTHKa B3auMoAeucTBUsA Tell. Cuina ynpyroctd U 3aKOH
I'yka. M3MepeHne cuibl ¢ IMOMOIIBIO JUHAMOMETpPA. SBIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. CroxkeHue
CWJI, HAlpPaBJIEHHBIX MO OAHOUW mpsiMou. PaBHOnelcTByromasa cui. Cuna TpeHus.
TpeHue CKOJbKEHUS U TPEHUE TOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOnronenne MexaHn4ecKoro ABMKEHHUS Tela.
N3mepeHune CKopoCcTH MPSAMOIMHEHHOTO JIBUKCHUS.
Habnronenne siBieHUs HHEPIIUH.
HaOnronenne n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHME MaccC O B3aUMOJICHCTBUIO TEN.
CrnoxxeHue CHJI, HalPaBJICHHBIX 1O OJTHOM MPSIMOM.
.]Ia6opam0pubte padbomwt u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B KUJIKOCTH,
MOJIETTH SJIEKTPUUECKOT0 aBTOMOOUIISI M TaK Jaee).
2. OmnpenenieHre cpeHEeW CKOPOCTH CKOJBXEHUsI OpycKa WM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.
3. Omnpenenenue MIIOTHOCTH TBEPIOTO TeENA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacCTsKeHUs (Iegopmaliun)
MNPy UHBI OT MPUIIOKECHHOMN CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIMINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBiieHUe TBEPABIX TeJl, dKUAKOCTEN U ra3os.

JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUYEHUS JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. l[lepenaua naBneHus
TBEPIABIMU TEJIAMH, JKUIKOCTAMU W TazaMu. 3akoH I[lackans. IIHeBmaTtwdeckue
MallliHbl. 3aBUCHUMOCTb JABJICHUS >KUJKOCTH OT TIyOuHBI. ['mapocratnueckuii
napanokc. Coolmatomuecs: cocybl. [ napapindeckie MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuyuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 115t U3MEpeHus: aTMOCPEPHOTo AaBICHUS.

JlelicTBHE )XUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJIO. BriTankuaromias
(apxumenoBa) cuia. 3akon Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTbH JABIICHUS ra3a OT TEMIEPATYPHI.
[Tepenaua naBmeHUs KUJIKOCTHIO U Ta30M.
CooOwmaromuecs cocybl.
I'mapasnuyeckun mpecc.
[IposiBnenue neicTBUst aTMOCHEPHOTO JABIICHHUS.
3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOTPYKEHHON YaCTH TeNa
Y IUIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITANKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIoBHE IUIaBaHUS TEN: IJIABAHWE WIIH MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIEHHUS TIJIOTHOCTEW Tesa U KUJIKOCTH.
Jlabopamopnuie pabomot u onvimet.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMA NOTPYKEHHOM B
AKUJIKOCTh YaCTH TeNa.
2. OmpeneneHue  BBITAIKUBAIOMICH CUJIbl, JCHCTBYIOIIEHM Ha  TENO,
MOrPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTHU BHITATKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKHABAIOMIEH CHUIIBI,
JIEUCTBYIONIEH Ha TEJIO B XKUAKOCTH, OT 00BhEMA MOTPYKEHHOU B JKUIKOCTh
YaCTH TeJa U OT IIIOTHOCTHU KUIKOCTH.
5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIIpelieNIEHUE €€ IPy30H0ABEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTh. JHEPIrusi.

Mexanuueckas padota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HaKJIOHHas IIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[pumeHenre nmpaBuiia paBHOBECHsI phldara K 0JI0Ky. «30J0T0oe
npaBuio» Mexanuku. KITJI mpoctsix Mexanu3MoB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckasa dHepruss. KuHeTmyeckas ¢ TOTEHIMAJbHAs SHEPIUsl.
[IpeBpamieHre 0qHOTO BUIa MEXAHUYECKOM SHEPTUU B APYTOM. 3AKOH COXPAHEHUS
SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimet.

1. Omnpenenenue pabOThI CUITBI TPEHUS PU PABHOMEPHOM JIBHXKEHUU Tea 1Mo
TOPU30HTAIBHON MMOBEPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECHUS pblyara.
N3smepenue KII/[ HAaKIIOHHOM MIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

o u k wnN e
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8 KUIIACC
Paszgea 6. TensioBbIe IBJICHUS.



OCHOBHBIE TIOJOXEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIllECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYISIPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHue U KaOWJUISIPHBIE sABIEHUS. TennoBoe paclinpeHue U CokaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO ABHKECHUA
yactull. BuyTpennsis sHeprusi. CnocoObl U3MEHEHUsS] BHYTPEHHEW SHEPruu:
TeIIonepeaya u CoBepiieHue padotsl. Bubl Temnonepeaadn: TEIIONPOBOIHOCTD,
KOHBEKIIHS, U3IyUYCHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTH BeliecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TersioBoro Oananca. [lnaBienue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y JEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooGpazoBanne u koHaeHcarusa. Mcmapenuwe. Kumnenume. YnuenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIEHUS OT aTMOCHEepHOro
JABJICHUA.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix aBurarenei KIIJ[ TemmoBoro asuratens.
TeroBble IBUTATENN U 3aIIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXPAHEHHUS ¥ IPEBPAILLECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

HaOnronenne OpoyHOBCKOTO JABUKEHUS.

Habmronenune nuddysuu.

HaOnronenue siBeHni cMauyMBaHUS U KaNWUISAPHBIX SIBIICHUM.
HaOnronenue TenioBoro pacuimpeHus Ted.

N3meHenne naBneHus ra3a Mpu U3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAJKICHUU.

6. IlpaBuna n3sMepeHus: TemMIeparypsl.

7. Bupapel Terutonepenayu.
8
9
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OxnaxkaeHue Ipu COBEpIICHUN PadOTHI.
. HarpeBanue npu coBepiiieHuH paO0OThl BHEIITHUMH CHJIAMH.

10. CpaBHEHHE TEINTIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGmroneHue KumeHwus.

12. HabmroieHue mocTosiHCTBa TEMIIEpaTyphl MPH TIIABJICHUH.

13. Mojenu TerI0BbIX JIBUTATECH.

Jlabopamopnuie padbomot u onvimeol.

1. OnbITH IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO IPUTSIAKEHUS.

2. OmBITH IO BRIPAIIMBAHHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM MJIH caxapa.

3. OmpIThl IO HAOMIOJICHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. OmpeneneHue JaBlIeHUs BO3/lyXa B OasIOHE HITIPUIIA.



5. OmnbIThl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTH [aBJIEHUS BO3[yXa OT €ro

0o0b€Ma M HarpeBaHUS WIH OXJIAKICHHUS.

6. IIpoBepka rumore3bl TMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJIOUKA HKUJKOCTH

B TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.
7. HaGnioneHve wu3MeHEHUs BHYTPEHHEW »HHEpruu Tela B pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHUJL.

8. HccnenoBanue sBieHUS TEMI0OOMEHAa NPU CMENIMBAHUU XOJOJAHOU H

ropst4er BOJIBL.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, MOJIYYEHHOIO BOJOW  IMpH

TEII000MEHE C HArPEThIM METATUIMUYECKUM LIHIIHHAPOM.

10. OnpeneneHne yaeabHON TEIIIOEMKOCTH BEIIECTBA.

11. UccreqoBanue npouecca ucnapeHus.

12. OnpeeneHrue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHre yaenbHON TeIUIOTHI IUIABJIEHUS JIbJA.

Pazgen 7. JiaekTpruyecKkue 1 MATHUTHbIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona snekTpudecKux 3apsanoB. BzammopnercTBue
3apspkeHHBIX  Ten. 3akoH KynoHna (3aBUCMMOCTh  CHIIBI  B3aUMOJIEUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onekrpuueckoe none. Hanpssk€HHOCTh anexktpudeckoro noiis. [IpuHuun
CYHEPHO3ULINH IIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenne aroma. IIpOBOAHMKM W  JUIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
N CcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS DSIIEKTPUYECKOTO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U razax.

Onexktpuyeckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HANpPsDKEHUE.
ConpoTuBneHre MPOBOJHHKA. Y AEIbHOE CONMPOTHBIICHHE BellecTBa. 3akoH Oma
1S yaacTka uenu. [locnegoBarenbHoe U MapauieIbHOE COEIMHEHHE MPOBOIHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DIEeKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTpUUeCcKOl 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. MarautHoe mosie 3eMJId M €ro 3HaueHHWe Ui KU3HU Ha 3emie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [IpuMeHeHne 3neKTpOMarauToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSHHOTO TOKa. VCronp30BaHWE 3JIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 35eKTpoOMarHuTHOM MHAyKuuu. [IpaBuio Jlenuna.

DJIEKTpPOTEHEePaTOP. CriocoObI MOTy4YEeHUS AJICKTPUYECKON SHEPTHM.
DJIEKTPOCTAHITMN Ha BO3OOHOBISEMBIX HCTOUHUKAX DHEPTHH.
Hemoncmpauuu.

1. Dnexrpusauus Te.
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9.

JIBa poaa 3JIEeKTPUYECKUX 3aPsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DIIEKTpOCTaTUYECKAsT MHIYKIHUS.

3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPAIOB.

[IpOBOHUKY U JUBIEKTPUKHU.

MoenupoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.

HcTouHrKHN TOCTOSAHHOTO TOKA.

JIeCTBUS IEKTPUUECKOTO TOKA.

10.9nekTpruuecKuil TOK B )KUJIKOCTH.

11.I"a30BbIi pa3psi.

12.3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13.3MepeHne 3NEeKTPUIECKOTO HANPSIKEHNS BOJIbTMETPOM.
14.PeoctaTt m MarasuH CONpOTUBIICHUM.

15.B3anmoaencTBre MOCTOSIHHBIX MAarHUTOB.

16.MonennpoBaHue HEBO3MOKHOCTH Pa3AEICHUS MTOJTOCOB MarHUTA.
17.MoaenupoBaHHE€ MAarHUTHBIX MOJIEHA MOCTOSHHBIX MarHUTOB.
18.0nbIT Opcrena.

19.MaruuTHO€E 10J1€ TOKA. DIEKTPOMArHHUT.

20.delicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21.2OnekTpoaBUTraTeNh MOCTOSHHOTO TOKA.

22.UccnenoBaHue SIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIHH.
23.0mnbiTel Dapajes.

24.3aBUCHMOCTDh HAIIPABIICHUS WMHAYKLIMOHHOIO TOKa OT YCIOBHM €ro

BO3HHMKHOBCHUA.

25.DNeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwie padbomot u onvimet.

1.
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OneITel O HAONIOACHHWIO DJEKTPU3ANMN TEl WHAYKIHEH W TIpH
COIIPUKOCHOBECHHH.

HccnemoBanne JEHWCTBUSA DJIGKTPUUYCCKOTO IO HAa IPOBOAHUKH U
TUDJICKTPUKH.

Coopka 1 nmpoBepKa padOTHI IJEKTPUIECKOM I[ETTH TOCTOSHHOTO TOKa.
W3mepenre u peryaupoBaHue CHIIBI TOKA.

W3mepenne u peryInpoBaHie HAMPSHKESHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTop, OT
CONIPOTHBIJICHUS PE3UCTOPA U HANPSIKCHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHMOCTD AICKTPUYECKOTO
CONPOTHBJICHUS IPOBOAHUKA OT €ro JJIMHBI, IUIOMAINA ITONEPESUYHOTO
CEUCHHS M MaTepuraa.

IIpoBepka mpaBmia CIOXKCHUS HANPSOKCHUN MPH ITOCICAOBATEILHOM
COCIMHECHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBmiIa I CHJIBI TOKAa IMPH TMapaICIbHOM COCIHMHCHUU
PE3UCTOPOB.

10.Onpenenenue pabOTHI ANEKTPUIYECKOTO TOKA, UAYILETO Yepe3 pe3nucTop.



11.0npenenenne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICIAEMOM HA
pesucrope.

12.UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JAaMIIOYKY, OT
HANPSKEHUS HA HEW.

13.0Onpenenenue KIIJ[ narpeBarens.

14.HUccrnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.

15.13yueHre MaroHuTHOTO MOJI MOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUU
Y pa3AeseHuH.

16.HUccnenoBanne AeMCTBUS SIIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITBI, JOEMOHCTPUPYIOIINE 3aBUCHUMOCTHh CHJIBI  B3aMMOJICHCTBUS
KaTyIIKH C TOKOM  MarHuTa OT CWJIbI TOKA M HAIIPABJICHUS TOKA B KATYIIKE.

18.M3yueHune 1ercTBUSI MATHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

19.KouctpyupoBanue 1 u3ydeHue paboThl JIEKTPOIBUTATENS.

20.U3mepenue KIIJI amekTpoaABUTraTeIbHOM YCTAHOBKH.

21.00BITBI  TI0 MCCIEIOBAHUIO SIBIICHUS JJIEKTPOMArHUTHOW WHIYKIHHU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHUSA.

Mexanuueckoe naBWKEeHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABHMXKEHHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBr>keHne. HepaBHOMepHOE MpsAMOJIMHENHOE ABWKEeHUE. CpellHsIss 1 MTHOBEHHAs
CKOPOCTbH T€Ja IPU HEPABHOMEPHOM JBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsiMoiiMHETHOEe JBHkeHue. CBoOogHOE
nagenue. OneiTel ['anuies.

PaBHOMepHOE nBHMKEHHE MO OKpyxX)HOCTU. [lepron u yacTtota oOpailieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akon HetoroHa. Tpetunii 3akoH HproToHa.
[TpuHIMI CynepnO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIA
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSXEeCTU M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpPEHHE CBOOOIHOIO
naneHus. JBwxkenue mianer Bokpyr CosnHna. IlepBas kocmuyeckas CKOpPOCTD.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOuku. AOCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIIIEHHOW OChIO BpaneHus. MoMeHT cuiibl. L{eHTp TsxkecTu.

Nmnynec Tena. M3menenne nmvmyisbca. Mnynbe cuiibl. 3aKOH COXPaHEHHS
AMITyJIbCca. PEaKTUBHOE NIBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHIManbHas YHEPTUS Tela, MOIHITOrO Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprusl CKATOU NpyKuHbl. Knnetnueckas



sHeprus. TeopeMa O KHHETHYECKON SHEPTUU. 3aKOH COXPAHEHHUS MEXAHHMYECKOU
SHEPTUM.
Hemoncmpauuu.

1.
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8.
9.

HaOnronenne MexaHUYECKOro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOPUM ABHXKEHUS OJHOIO M TOrO JK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKCHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUXEHUS Tella MO OKPYKHOCTH.

HaOnronenne MexaHU4eCcKuX sIBJICHUN, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAcCChl Tejla U JCHCTBYIOIIEH Ha HEro
CHUJIBI.

HaOnronenue paBeHcTBa CUl P B3aUMOICHCTBUM TEIL.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10.Ilepenaua nmiynbca Opu B3aUMOIEHCTBUU TEIL.

11.IIpeoOpa3oBanus SHEPTUU MIPU B3aUMOJICUCTBUU TE.

12.CoxpaHeHne UMITyIbCa NpU HEYITPYTOM B3aUMOJICHCTBUMU.

13.CoxpaHeHue uMIyJibca pu adCOIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. HaGntoneHre peakTUBHOTO IBUKEHUS.

15.CoxpaHneHue MeXaHMUECKON IHEPTUH MPU CBOOOTHOM TaJICHUH.
16.CoxpaHeHre MEXaHUYECKON SHEPTUHU NP JBUKEHUH TeJla MO JCUCTBUEM

IIPY>XUHBI.

Jlabopamopnwie padbomot u onvimet.

1.

2.

*

KoncTtpyupoBanue TpakTa Ijisi pa3roHa W JajJbHEWIIIET0 PaBHOMEPHOTO
JBYDKEHUS IIapUKa WIU TETIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS OpyckKa WM JBUXKECHHS
[IapuKa 1Mo HaKJIOHHOU IIOCKOCTH.

OrnpeneneHue yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMO)KEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Onpenenenue kodpduiieHTa TPEHUST CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Ornpenenenue padOTHI CUIIBI TPEHUS MIPYU PABHOMEPHOM JBUKEHHUU TeEJIa 10
TOPU30HTAIBHON MOBEPXHOCTH.



10.0Onpenenenne pa®OThl CWJIBI  YOPYTOCTH HpH HOIBEME TIpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U MOABUXKHOTO OJIOKOB.

11.M3yuyeHune 3aKk0Ha COXPaHEHUS SHEPTUH.

Paznen 9. Mexann4yeckue Ko0J1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPUOI,
4acToTa, aMIUIMTyAa. MaTteMaTU4eCcKui U NPy KUHHBIN MasTHUKH. [IpeBpanieHue
SHEPIruu MpH KOoJaeOaTeIbHOM JIBUKECHUHU.

3aryxaromue  koineOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoOsHBL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble u
MONEpPEYHbIE BOJHBI. J[JIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHEHMUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbIcOTa TOHAa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGnionenue koneOaHuUW Ten MOA JEHCTBUEM CHIIBI TSIKECTH WM CHUJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXACHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenuie npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).
HaOntonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKUH PE30HAaHC.
.]Ia6opam0pubte padomwt u onvimol.
1. Onpenenenue dYacToThl W Iepuoda KojeOaHUNW MaTeMaTHYECKOro
MAsITHUKA.

2. Ompenenenue 4aCTOTHI U NMEPUOJIa KOJIEOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TIepuoa KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH TepHUOJa KojdeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpHOAa  KoJieOaHUid
MPYKUHHOTO MASITHUKA OT MACChI TPy3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO Ma/ICHHUS.

Pazngen 10. Di1eKTpOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBI.  CBOWCTBa
3NEKTPOMAarHuTHBIX BOJH. [llkana snekTpomMarHUTHBIX BOJH. Mcmonb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DIIeKTpOMaruuTHas mnpupoga cBera. CKopocTh cBeTa. BoMHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CgolicTBa 31E€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.
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Jlabopamopnuie padbomot u onvimeol.
1. V3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWIIBHOTO
TenedoHa.
Pa3nen 11. CBeToBbI€E ABJIEHHUS.
JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMeHua ConnHua u Jlynsl. Otpaxenue cera. [lmockoe
3epKaJIO. 3aKOH OTPAKEHUSI CBETA.
[Ipenomiienne cBeta. 3akoH mperaomicHHs cBera. [lolHOe BHYTpeHHeEe
OTpaXeHHE cBeTa. VICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.
JIunza. Xox myuelt B muH3e. Ontuueckas cucteMa goroanmnapara, MUKpOCKOTa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biam3opyKocTs U TalbHO30PKOCTb.
Paznoxenune Oemnoro cBera B crekTp. Omnbitel HbioToHa. Croxkenwue
CIIEKTpaJbHBIX LIBETOB. J(ucnepcus ceeTa.
Hemoncmpauuu.
[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenne n3o0pakeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
Onrtu4eckuii CBETOBO/I.
Xop nydeit B coOuparoniei JIMH3e.
XO0J Iy4der B pacCeUBAIOIIEH JIMH3E.
[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.
9. Ilpunnun neictBus oroarnmapara, MUKPOCKOIA U TEJIECKOIIA.
10.Monensb rnasa.
11.Pa3noxeHne 6€10ro cBeTa B CHEKTP.
12.TTonyyeHnue Genoro cBeTa NpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomovt u onvimet.
1. HccrnenoBanne 3aBUCMMOCTH YIja OTPaXKEHUS CBETOBOrO Jiyda OT yIJia
TMaJICHUSL.

2. W3yueHue XxapaKTEepUCTUK U300paKEHUS ITpeAMETa B INIOCKOM 3€pKalie.

3. HccienoBanne 3aBUCHMOCTH yTJIa MPEIOMIIEHUS CBETOBOIO Jyda OT yIJia
MaJICHUS Ha TPAHULIE «BO3TyX—CTEKIION.

4. TlomyueHue n300pakeHHI ¢ MOMOIIBIO COOUPAIOLEH JTUH3BI.

5. Omnpenenenrie GOKYCHOTO PACCTOSIHUSI U ONTUYECKON CHIIBI cOOMparoiei
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnpIThl IO BOCHIPUSITHIO I[BETA MPEAMETOB NPH UX HAOIIOJACHUU uepes
IIBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OneiTel Pe3epdopaa u mianerapHass monenb atoma. Mojens aroma bopa.
Hcnyckanue u normouieHre ceeta arToMoM. KBaHThI. JInHeuaThie CIIEKTPHI.
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PanunoaktuBHOCTh. Anbda, OeTta- U ramma-usinydeHus. CTpoeHHe aTOMHOTO
aapa. HykinonHas wmozens atomHoro sapa. HMsorombl.  PaamoakTuBHBIE
npeBpanieHus. [lepuon momypacnana aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCCOBOTO YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W JHEpruu. Peakuum cuHTE3a U
nenenus saep. Mcrounuku sHeprun CosHia v 3BE31I.

Snepnas sHepreTuka. JleMCTBUSA PaJMOAKTUBHBIX H3IYYEHUU Ha >KUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUs U TOTJIOIICHUSI.

CnekTpsl pa3aIuyHbIX Ta30B.

CnekTp Bogopoa.

HaOnronenue TpexoB B kaMepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyUEHU .

. Perucrpanus n3znydeHust IpupOAHBIX MUHEPAJIOB U TPOAYKTOB.

.]Ia6opam0pubte padomwt u onvimol.

1. HabGnroneHue CIUIONIHBIX U TMHEUYAThIX CIEKTPOB U3TyUCHHUS.

2. UccnenoBaHne TPEKOB: W3MEPEHUE SHEPIUU YACTULBI MO TOPMO3HOMY

nyTu (1o gpotorpadusim).

3. U3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINN MOIYJIb MIPEHA3HAYEH JIsI CUCTEMATH3alUU
1 00001IeHNS IPEIMETHOTO COJIEPKAHUS U OTBITA IEITEIIbHOCTH, MPUOOPETEHHOTO
MpU HU3YYEHUH BCEro Kypca (U3UKH, a TaKkKe JJIsi MOJATOTOBKH K OCHOBHOMY
roCcyJJapCTBEHHOMY 3K3aMEHYy MO0 (Pu3nke AJisi 00ydaromuxcsi, BHIOpABIIMX 3TOT
y4eOHBIN IpeIMET.

[Ipyn n3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeNIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeYrBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (HopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBAHUS
SABJICHUU TPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
ABJICHHS], TPUMEHSA TMOJYYCHHbIE 3HAHUSA, peEIaTh 3aJadyd, B TOM YHUCJIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIIMATBHO IEITEIbHOCTHBIN XapaKTep JaHHOTO pa3Jieiia peain3yercs 3a
CYET TOTO, UTO 00YUAIOIINECS BBITIOIHAIOT 3a/laHUs], B KOTOPBIX UM MpeJjiaraeTcs:

Ha OCHOBE IOJYYECHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBSICHATH
(duznyeckue SBJICHUS B OKPY Kalollel MPUPOo/ie U MOBCETHEBHOM KU3HU;

HCIIOJIB30BaTh HAYUYHbIE METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YyyCIie IS POBEPKH TMIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4HbI€ OCHOBBI HamWOOJie€ BAXKHBIX JIOCTHXKEHHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIMH HAa OCHOBE 3aKOHA MPEBPAILLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHIOB
SHEPTUH.

SNk =



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTaTOB.

B pesynbTaTe uzydueHus pu3NKd Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuaronierocst 0yayT cqpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YIbTATHI B
JacTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

— MPOSIBJICHUE UHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN
(u3HUECKON HAyKU;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 0OCYXJEHUU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

— OCO3HAaHHE BAXHOCTHU MOPAJIBHO-3TUYECKUX MPUHIIMIOB B JACATEIbHOCTU
Y4EHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHHUS :

— BOCHPHUSTUE ICTETUUECKUX KauecTB (PU3UYECKOW HAYKHU: €€ FapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWIIIEH COCTAaBIISIOLICH
KYJBTYPBIL;

— pa3BUTHE HAY4YHOU JIO003HATENIBHOCTH, MHTEpEca K HCCIEN0BaTENbCKOMN
NEeATEebHOCTH;

5) d¢opvmupoBaHusi  KYJbTYPbl 3A0POBbSI MW  3MOLMOHAJBLHOIO
0/1aromoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe3omacHOro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOrO IMOBEICHHUS Ha
TPaHCIIOPTE, HAa JOpPOrax, C AJIEKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

— c(OpMUPOBAHHOCTH HaBbIKa pe(IIEKCUH, MPU3HAHUE CBOETO ITpaBa Ha OIITUOKY
U TAKOTO )K€ MpaBa y APYroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHU€ B PEIICHUWU MPaKTUYECKUX 3adad (B paMKax CEMbHU,
oOpa3oBaTeNbHOM  OpraHM3al, TOpoJia, Kpas) TEXHOJOTHUUECKONH U
COIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UUECKUX 3HAHUIA;
— UHTEPEC K MPAKTUUECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX ¢ (PUBUKOIL;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:



— OpHEHTaIlds Ha NMpUMEHEHHE (PM3UYECKHUX 3HAHUM IJId pelIeHUs 3a7ad B
o0JlacTh OKpy>Karollled cpeabl, IUIAHUPOBAaHUSA IOCTYNKOB W OILIEHKH UX
BO3MOXHBIX MTOCIEICTBUN JIJI1 OKPYKAIOLIEH CPEbI;

e — OCO3HaHHWE TI00ANBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HX
pEIICHHUS;

e 8) amanTanuu K HM3MEHSIOIIMMCH YCJOBHSAM COLHUAIBHON M NPUPOTHOI
cpeabl:

e — TIOTPEOHOCTH BO B3aUMOJICCTBHH TIIPU BBIMOJHEHUU HCCIEIOBAaHUM U
NPOEKTOB (U3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTUX;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIEATEIIbHOCTD,

e — TNOTPEOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCie GOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHHUE JeHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e — IUIAHUPOBAHHE CBOETO Pa3BUTHS B MPHOOPETEHHWH HOBBIX (PHU3UUECKUX
3HAHWM;

e — CTpEMJICHUE aHAJM3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTOJIb30BaHUEM (DM3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpeny,

BO3MOKHBIX TJI00ILHBIX ITOCJICACTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHUs MporpaMMebl 1Mo (pr3nKe Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHust y oOyuaromierocs OyayT cpopMHUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YICOHbBIE TCHCTBUSI.

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH

Bba3oBble jioruyeckue AeiicTBUA:

e BBIABIATHP W XapPaKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(sBNIEHUI);

e YCTAaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KIaCCU(PUKAIINHA, OCHOBAHMSI JIJIS
00001IeHNS U CpaBHEHUS;

e BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOIFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

e BBIABJSITh NPUIMHHO-CICACTBEHHBIC CBSI3U TPH H3YYCHUU (PU3HUECKHUX
SIBJICHUH Y TIPOIIECCOB, JIETIATh BBIBOJIBI C HUCIIOIH30BAHUEM JEAYKTUBHBIX U



WHJYKTUBHBIX YMO3AKJIIOUEHHUM, BBIJBUTAaTh TUIOTE3bl O B3aUMOCBS3SIX
(bU3UUECKUX BEITUYHH,

CaMOCTOSITENILHO BEIOMPATh CIOCO0 pelieHus yueOHOM pu3ndecKkoi 3a1aun
(cpaBHEHHME HECKOJbKHUX BapUaHTOB pEIICHHS, BbIOOp Haubolee
MOAXOJIAIIETO C YYETOM CAMOCTOSITENIHO BbIJIEJIECHHBIX KPUTEPHUEB).

ba3oBbie uccienoBaTe/ILCKue HeﬁCTBHHI

HCIIOJIB30BaTh BOMPOCHI KaK MUCCIIEA0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OTBIT, HECIOKHBIN
bU3UYECKU JKCIIEPUMEHT, HEOOJIBbIIOE HCClIeNoBaHUE (DU3UUECKOTO
SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCJIEIOBAHUS UITU HKCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHUSI U BBIBOJBI [0 pe3ysibTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, ONIbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXXHOE  JalibHEilee pa3BUTHE  (UIUUYECKUX
MIPOIIECCOB, @ TAKKE BBIJIBUTAaTh MPEANOI0KEHU 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MIPUMEHSTH PA3JIMYHbIE METOJIbI, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope MHPOpPMAIMK WIM AAHHBIX C YYETOM MPEIOKEHHOM ydeOHOU
bu3ruecKoi 3a1aun;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HMH(POpMAIIUIO
Pa3IUYHBIX BUJIOB M (hOPM TMPEICTABICHUS;

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANbHYIO (GOpMYy MpE/ICTaBICHUS
nHbOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJa4ud  HECIOKHBIMU
CXeMaMHu, JuarpaMMaMu, HHOM rpaduKoi U MX KOMOMHAITUSIMH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

B X0Jie OOCYXKJeHUsI y4eOHOTO maTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBbI U
BBICKA3bIBaTh WJIEW, HAIICJICHHBbIE HA PEIICHHE 3a/laud U MOJJIepKaHue
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COTOCTABJSATh CBOU CYXKJEHUSI C CYXICHUSIMU JIPYTHMX YYaCTHHKOB
nuanora, 0OHapy>KMBaTh Pa3IMuMe U CXOACTBO MO3UIIHIA;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3YyJIbTaThl BHITOJIHEHHOTO (PU3HUECKOTO OTbITa
(3KCcIepUMeHTa, UCCIIEA0BaHUS, IPOEKTA);

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYabHOU
paboTHI PU PEIICHUU KOHKPETHON (hU3NYECKOM MPOOIIeMBI;

MPUHUMATH 1IEJIM COBMECTHOU NIEATEIbHOCTH, OPTaHU30BbIBATH JICUCTBUS
no e€ JOCTHXKEHHUIO: pachmpedessiTh poJid, OOCYXIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM padOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIIO/ICH;



BBITIOJIHSATH CBOIO YacTh pabOThI, 1OCTUTass KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAITPABJICHUIO U KOOPAUHUPYS CBOU ACHUCTBUS C IPYTUMH YJICHAMU
KOMAaH/IbI;

OIICHMBATh KAa4ECTBO CBOETO BKJIAaJa B OOLIMNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

CaMoopraHmaunﬂ:

BBIABJISITH POOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYyalUsiX, TPeOyIOIMX
JUTs petieHus: GU3NYeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3NUYHBIX MOJXO0JAaX TMPUHITUS  PpElIeHUU
(MHAUMBHUIyaTbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATHE pPEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTABJISITh AJITCOPUTM PEIICHUsT (PU3UUECKON 3aja4u WU
IJIaHAa UCCIEOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEUICHUI;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OIIEHKY CUTYAaIlMHU U IIpe/Jiarath IiaH e€ U3MEHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTUXKEHUS  (HEJOCTUKEHHUS) PE3yIbTaTOB
NEeATeNbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JAECSATEILHOCTH (B TOM YHCII€ B XOJ BBIIOTHEHUS
(GU3UYECKOr0  HCCIEOBAaHWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENbCTB, HM3MEHHUBIIUXCS CHUTyallul, YCTAHOBIICHHBIX OLINOOK,
BO3HHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO IPYToro 4YesioBeKa B X0JI€ CIopa WM IUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroro;
MpU3HaBaTh CBOE MPABO HA ONIMOKY MpHU pellleHnH (U3NYECKUX 3a/1ad Wiu
B YTBEP>KJICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

HUCIIOJBb30BATh IMOHATHA: (1)I/ISI/II-I€CKI/IC Hn XUMHWYCCKUC SBJICHHA, Ha6J'IIOI[eHI/Ie,

AKCIEPUMEHT, MOJIEJb, TUTIOTE3a, €AUHUIIBI (PU3UYECKUX BETUYUH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHHMS ~ BemiecTBa  (TBEpAOe, IKUAKOE, Ta3000pa3Hoe),
MEXaHMYECKOE [IBI)KEHUE (PaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TpaeKTopusi, paBHOJACUCTBYIOMmIAs cuia, Aedopmanus (yrnpyras, IulacTUYecKas),
HEBECOMOCTH, COOOIIAIOIIHNECS] COCYIbL;

paznuuath siBiieHUs (nuddy3us, TEIIOBOE ABUKEHHUE YacTHUIl[ BEIIECTBA,

PaBHOMCPHOC ABHMIKCHHUC, HCPABHOMCPHOC IBHIKCHHC, MHCPIHA, B3aI/IMOI[eI\/,ICTBI/Ie



TEJI, PAaBHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBIO BpALICHUS, IEpeaada
JaBJICHUS] TBEPABIMHU TEJIaMH, >KHAKOCTIMH M ra3amu, aTMOoc(hepHOe IaBlICHUE,
IJIaBaHUE TeJ, NPEBpallleHUs MEXaHWYECKOW DHHEPruM) MO OMNUCAHUI0 HX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JAHHOE
(duznyecKoe SIBICHUE;

. pacro3HaBaTh  MPOSIBICHUE  HU3YUYEHHBIX  (PU3MYECKUX  SIBICHUM B
OKpY’KalollleM MHpe, B TOM uuciie (U3NYECKHUE SIBICHUS B MPUPOJE: MPUMEPHI
JBIKEHUSI C PA3IMUYHBIMU CKOPOCTSMH B KMBOW W HEXUBOU MPUPOJIE, ACHCTBUE
CUJIBI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOIO JaBICHUS HA KUBOU
OpraHu3M, IJJaBaHUE pBIO, pblYaru B TeEJE€ 4YeJIOBEKa, MPU ITOM NEPEBOIUTH
MPAKTUYECKYIO 3a7]auy B yUeOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(bU3nYECKUX SIBICHUM;

. ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (PU3NUECKUE SIBICHUS, UCIOJb3YS
¢uznyecke BeIUUYMHBI (Macca, OOBEM, IIOTHOCTh BEIIECTBA, BPEMSs, MYyTh,
CKOPOCTh, CPEIHSISi CKOPOCTh, CUJa YNPYrOoCTH, CHJIa TSXKECTH, BEC Teja, CHUlia
TpeHusi, AaBjeHue (TBEPAOrO Tena, >XKUJIKOCTH, Ta3a), BBITAJIKUBAIONIAs CHUIIA,
MeXxaHu4yeckas paboTa, MOIIHOCTh, IIJIEYO CHUJIBI, MOMEHT CHJIbI, KO3 HUIIMESHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKAasl M TOTEHI[MAIbHASI DHEPTHUSI ), IPU
OMMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUM CMBICT UCIIOJIB3YEMBIX BEJIMYHH, UX
o003HaueHusT M €AUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTh (HOPMYIIBL,
CBSI3bIBAIONINE JAaHHYIO (DU3UUYECKYIO BEIUYUHY C IPYTUMU BEIUYUHAMH, CTPOUTH
rpaMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

. XapakTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJIECHUS U IPOILIECCHI,
UCIIOJB3Ys MpaBujia CIOXKEHUs Cui (BAOJb OJHOM MpsMOii), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumena, NpaBUIO pPaBHOBeCHs phiuara (0J0Ka), «30J0TOE
MIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUH, IPU STOM J1aBaTh
CJIOBECHYI0O (OpPMYJTUPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTU4YeCKoe
BBIPAXKEHUE;

. OO0BSICHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 TOTUYECKHUX IIaroB ¢
omnopoi Ha 1-2 M3yuYeHHBIX CBOMCTBA (PUBMYECKUX SBJICHUN, PU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

. pemarb pacyéTHele 3aa4u B 1—2 AeiCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBalONIME (U3UYECKHE BEIMYMHBI: HAa OCHOBE aHaIW3a YCJIOBHUS 3ajlaud
3alUCHIBATh KPATKOE YCIOBUE, MOJACTABIATh (DU3NUECKUE BEJIUUYUHBI B (POPMYJIBI U
MPOBOAUTH PACUETHI, HAXOJAUTH CIIPABOYHBIE JTAaHHbIE, HEOOXOAUMBIE ISl PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTD MOJTYUYEHHOU (PU3NUECKON BETUYUHBI;

. pacro3HaBaTh MPOOJIEMbl, KOTOpPhIE MOKHO PEIIUTh NPU MOMOIIU
(U3MYeCKUX METOJ0B, B ONUCAHUM WCCIEIOBAHMS BBIJIENATh MPOBEPSEMOE
MpEeANnoyioxKeHne (TUIOTe3y), pa3iuuyath W HUHTEPIPETUPOBATH MOIYUECHHBIN
pe3yibTaT, HAXOAUTh OIINOKHU B XOJ€E OTbITA, JeJaTh BHIBOJIBI IO €T0 Pe3ybTaTaM;



. IPOBOJUTH ONBITHI 110 HAOMIOACHUIO PU3NYECKHUX SIBICHUN WM (PU3UUECKUX
CBOMCTB Tel: (pOpMyYJIMPOBATH IPOBEPSIEMBIE IPEAOJIOKEHUS, COOUPATH YCTAHOBKY
U3 MPEIIOKEHHOr0 00OpyAOBaHMs, 3alMCHIBATh XOJ OMNbITa U (POPMYJIHPOBATH
BBIBOJIBL;

. BBINIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MACChI TeNa, 00bEMa,
CWJIBl U TEMIIEpaTypbl C HUCIOIb30BAHUEM AHAJIOIOBBIX M LU(POBBIX NpUOOPOB,
3aMMChIBATH TOKA3aHUS MPUOOPOB € YUETOM 3a/laHHOM a0CONIOTHOM MOTPEIIHOCTH
W3MEpPECHUN;

. IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEITUYMHBI OT
APYroi ¢ UCIOIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIYyTH PAaBHOMEPHO
JBHKYLIETOCs TEJIa OT BPEMEHU JABMKEHHS TEJIA, CUIIBI TPEHUS CKOJIBKEHHUSI OT BEca
Tena, KayecTBa 00padOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CHJIbI TPEHUS OT
IUIOIIAA CONPHUKOCHOBEHMS TeJ, CWJIBbl YNPYrOCTH OT YJIJIWHEHUS IpPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT O00BbEMA MOTPYKEHHOM 4YacTU Telna U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IIOTHOCTU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TENO, YCIOBUH IIJIaBaHUA TE€J, YCIOBUI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYE€OHOIO HMCCIEIOBaHUsA, COOMpPATh YCTAaHOBKY U
BBINIOJIHATD U3MEPEHMUS, CIEAYsI IPEIOKEHHOMY IIJ1aHy, (PUKCUPOBATH PE3YIbTaTh
MOJIy4YEHHOM 3aBUCUMOCTHU (DU3UYECKUX BEJTUYHMH B BUJIE MTPEAJIOKEHHBIX TAOJINLL U
rpaduKoB, AeaaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

. IPOBOJUTh KOCBEHHBIE HW3MEPEHHUS (PU3NYECKUX BEIMYHUH (TUIOTHOCTD
BEILIECTBA JKUIKOCTHM M TBEPAOTO TENA, CHJIA TPEHHsI CKOJBKCHHs, HABJICHUE
BO3/1yXa, BBITAIKMBAIOIIAsA CHJIA, IEVCTBYIOIIAsl HA ITOTPYKEHHOE B )KUAKOCTH TENO,
KO2(pULIMEHT MONE3HOr0 AEHCTBUS MPOCTHIX MEXAHU3MOB), CIAEAYSI TPEIOKEHHOM
WHCTPYKLMU: TPHU BBIIOJHEHUH HW3MEPEHHM COOMpaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIYMCIIITH 3HAYEHUE UCKOMOW BEJIMYMHBI,

. coOMI0IaTh MpaBwJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
o0opynoBaHUEM;
. yKa3bIBaTh MPUHITUTIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,

TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCYbI, 0APOMETP, phluar, MO IBUKHBIHI
Y HETIOJIBMKHBIN OJIOK, HAKJIIOHHASI TNIOCKOCTh;

. XapakTepu30BaTh MPUHLMIBL  JEUCTBUS  W3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: MOAMIUITHUKH,
YCTPOMCTBO BOAOMPOBOJA, THUAPABIMYECKUNA TMPECC, MaHOMETP, BBLICOTOMED,
MOPIIIHEBOM HACOC, apeoMETP), HUCIOJIb3ys 3HAHUS O CBOMCTBaX (DU3UYECKUX
SABJICHUN U HEOOXOIUMbIe (PU3NUECKHE 3aKOHbBI U 3aKOHOMEPHOCTH;

. MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O MIPUMEPAX) MPAKTHIECKOTO
UCIOJIB30BaHus (U3UYECKUX 3HAHWI B TMOBCEIHEBHOM KU3HU ISl 0OECrieYeHUs
0€30MacHOCTH MpU OOpallleHUH C NpudopaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM 3SKOJIOTHYECKOTO TOBEJACHUS B
OKpYXarUIEn Cpee;

. OCYILIECTBIATh OTOOp HUCTOYHUKOB HWHPopmanuu B HMHTepHeTe B
COOTBETCTBHHU C 3aJJaHHBIM IMOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUU



U OyTEM CpPaBHEHUS PA3JIUYHBIX MCTOYHUKOB BBIJEIATH MH(OpPMAINIO, KOTOpas
SBJISIETCS MPOTUBOPEUUBON UITK MOXKET OBITH HEJOCTOBEPHOM;
. UCIIOJb30BaTh MPHU BBIMOJHEHUH YUYE€OHBIX 3a/IaHUI HAy4YHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEecKOro coJep)KaHus, CIPAaBOUYHbIE MAaTepHAIIbl, PECYPCHl CETH
WNurtepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHUs
nH(pOpMAaIINU U3 OJJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
. co3/laBaTh COOCTBEHHBIE KpPAaTKUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpMaIuu (PU3UUECKOTO COAECPKAHUS, B TOM UHUCIIE
NyOJIMYHO JeNIaTh KpaTKUe COOOIIEHHSI O pe3ylibTaTaX MPOEKTOB WU YYEOHBIX
WCCIIEIOBAHMM, TPU 3TOM TIPAMOTHO MCIOJIb30BATh W3YUYEHHBIM MOHSITUUHBIN
amnmnapar Kypca (pU3HuKu, COPOBOXK/IaTh BBICTYINICHUE TIPE3CHTAIUEH;
. IpU BBIMNOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUI pacrpeneisiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJladyaMi, CIEIUThH 3a
BBITIOJTHEHUEM IIJlaHa JCHCTBUM, aJeKBATHO OLICHUBATh COOCTBEHHBIM BKJIaJ B
NEATeNbHOCTh TPYIIbl, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAsE MHEHUE OKPY>KAIOIIUX.

K koHiy oOyuenusi B 8 kiacce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:
. UCIIOIB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKHE U
aMmopdHble Tella, HACBHIIIEHHBI W HEHACBHINIEHHBIN Map, BIAXXHOCTh BO3/yXa,
TeMmrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUraTelib, 3JIEMEHTapHBIM
ANEKTPUYECKUN 3apsil, SJIEKTPUUECKOE I0Je, MNPOBOJHUKU U AUIICKTPUKH,
MOCTOSIHHBIN AEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
. paznuuath SIBJIEHUS (TEIJIOBOE paCIIMpEHUE M CKaTue, TeIvlonepeaaya,
TEIUIOBOE paBHOBECHE, CMAyUBaHHWE, KaNWUISIPHbIC SBICHUS, HCIApPEHHUE,
KOHJICHCAIusl, IUJIaBJICHHE, KpUcCTauu3amnus  (OTBEpAEBaHHE),  KHUIICHHUE,
Temionepeaaya (TerIonpoOBOHOCTh, KOHBEKIIUS, U3ITYUEHUE), dIEKTpU3aLUsl Te,
B3aMMO/ICHCTBUE 3aPSA0B, NEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICHCTBUE MATrHUTOB, JIEMCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM,
AIEKTPOMArHUTHASI MHYKIIHS ) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3UUYECKOE SIBJICHUE;
. pacro3HaBaTh  MPOSIBICHUE  HW3YUYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY>KarolleM MUpPE, B TOM unclie (U3NYECKUE ABICHUS B MPUPOJIE: TOBEPXHOCTHOE
HATSOKEHUE U KaUJUISIPHBIC SIBIICHUS B PUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3ITyUEHUE
Connua, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
WHEs, CHEra, S3JIEKTPUYECKUE SIBJICHUA B aTMocdepe, BJIEKTPUUECTBO KHUBBIX
OpraHu3MOB, MarHUTHOE MoJie 3eMIIH, Ipei( MOITIOCOB, POJIb MATHUTHOTO OIS JIJIs
U3HU Ha 3emiie, MOJIIPHOE CUSIHUE, IPU 3TOM NEPEBOIUTH NPAKTUYECKYIO 3a7aqy
B YUeOHYI0, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3UUYECKUX SIBICHUN;
. ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (PU3NUECKUE SIBICHUS, UCIOJb3YS
(uznyecKkre BEIMUYUHBI (TEMIIEpaTypa, BHYTPEHHSISI HEPTUSI, KOJIUYECTBO TEIJIOTHI,
yAenbHas TEIIOEMKOCTh BEIECTBA, YJEJIbHAasl TEIUIOTa IUIABJICHUS, YJeIbHasl



TEIJIOTa MapooOpa3oBaHusl, yelIbHAs TEIJIOTa CTOPAHUS TOILIMBA, KOA(DPUIUEHT
MOJIE3HOTO JECUCTBUS TEIUIOBOW MAIlMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsjl, CHia TOKA, JEKTPHUUYECKOE HAIPSKEHUE, CONMPOTUBICHUE
IIPOBOJIHUKA, YJEIbHOE CONPOTUBIEHUE BEIIECTBA, padoTa M MOIIHOCTH
ANEKTPUUYECKOTO TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIOJB3YEMbIX BEIWYMH, OOO3HAYEHUS U E€JUHUIIBI (U3NYECKUX BEJIMYMH,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpaUKU NU3yUEHHBIX 3aBUCUMOCTEHN (M3NUECKUX BEJIIMULH;
. XapakTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS M IPOILIECCHI,
HCIMOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOEHUS
BEILIECTBA, MPUHIIMI CYNEPIO3UIMU MoJied (Ha KAa4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMA 3apsAna, 3akoH OMa Ui ydacTka 1enu, 3akoH J[xoyns—JIeHna, 3akoH
COXpPAHEHHSI SHEPruM, MPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

. OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOICTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BbIABIATH
MPUYUHHOCJIEACTBEHHBIEC CBSA3U, CTPOUTH O0BSICHEHHE U3 |—2 TOTMYECKUX IaroB ¢
ornopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (M3UYECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

. pelarh pacy€THeIe 3aa4u B 2—3 AEHCTBUS, UCIIONb3YS 3aKOHBI U (POPMYIIBI,
CBA3BIBAlOLIME (PU3NUYECKHE BEJIMYMHBI: HA OCHOBE aHalW3a YCIOBHS 3aJauu
3alMCBIBATh KPATKOE YCIIOBUE, BBISIBIIATH HEAOCTATOK JAHHBIX JIJIS PEIIEHUS 3a4a4H,
BBIOMpaTh 3aKOHBI U (HOPMyIJbl, HEOOXOAUMBIE sl €€ pEelIeHUsl, MPOBOJIUTH
pacy€Thl W CpaBHUBATh IOJIyYEHHOE 3HAYeHUE (PU3MUECKON BEIUYUHBI C
W3BECTHBIMU JIAHHBIMU;

. pacro3HaBaTh MPOOJIEMbl, KOTOpPhIE MOHO PEIIUTh NPU MOMOIIU
(U3MYeCKUX METOJOB, HCIOJIb3ysl  ONHCAaHWE  UCCIEAOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUE, OLEHUBATh NPABWIBHOCTH IMOPSAIKA MPOBEACHUS
WCCIIEIOBAHMS, AENATh BBIBOBI;

. MPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NUECKUX SABJICHUN UK (PU3UUECKUX
CBOMCTB TeN (KamWwUISpHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJICHUS BO3[yXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH IMpOIecCa OCThIBAHWS W HArpeBaHUs MpU
M3JIy4YEeHUHU OT I[B€Ta H3JIy4arolieil (Mmoriomarmeii) mOBEPXHOCTH, CKOPOCTh
WCHapeHusl BOABI OT TEMIEPATypbl KUAKOCTH M IUIOMIAAM €€ IOBEPXHOCTH,
ANEKTPU3ALUA TEII U B3aUMOJAECHUCTBUE BJIEKTPUUYECKUX 3aAPSI0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alllsl MAarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB,
JNEUCTBUSI MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUTATENSI OCTOSIHHOTO TOKa): (hOpMyIUpoOBaTh MPOBEpsiEeMbIe
NPEANOJIOKEHNUs, CcoOupaTh YCTAHOBKY H3 MPEAJIOKEHHOTO 000pYyIOBaHUA,
OMUCHIBATH XOJ1 OMbITA U (POPMYJIUPOBATH BHIBOIHI;

. BBITIOJTHATh MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIHHON BIIa)KHOCTU
BO3/1yXa, CUJIbl TOKA, HANpPSHKEHHS C MCIOJIh30BaHUEM AHAJIOTOBBIX MPHOOPOB U



JATYUKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl MU3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEUTHOCTH;

. MPOBOJAUTH UCCIEAOBAHUE 3aBUCHUMOCTH OJIHOW (DU3UUYECKON BEIUYUHBI OT
JIPYroil ¢ HCHOJb30BAHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJIHMKA OT €ro JUIMHBI, IUIOMAAA MONEPEYHOrO0 CEYECHUS W YAECIBHOIO
CONIPOTHUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA, UYIIETO Y€pe3 NPOBOAHUK, OT
HaNpsHKEHHS Ha MPOBOJAHUKE, HCCIENO0BAHUE MOCIEA0BATEIBHOTO U NAPaIEIbHOIO
COEIMHEHUN MPOBOJHUKOB): IJIAHUPOBATH UCCIEJOBAHUE, COOUPATh YCTAHOBKY U
BBITIOIHSTh U3MEPEHUS, CIEYs MPEAI0KEHHOMY TUIaHy, ((UKCUPOBATH PE3yJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH B BHjJE TaOmui] U rpadukoB, JeJaTh BBIBOJABI IO
pe3yJibTaTaM UCCIEIOBAHUS,

. MPOBOJUTh KOCBEHHBIE M3MEpeHHs (U3MYECKUX BEIUYUH (yAesbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBIICHUE MPOBOJHHMKA, paboTa M MOIIHOCTD
AIEKTPUUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTATHLHYIO
YCTaHOBKY, CIIeAys NPEIVIOKEHHOW HWHCTPYKIIMU, W BBIYHUCIATH 3HAYCHUE
BEJIMYUHBI;

. coOI0IaTh MpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
o0opynoBaHUEM;
. XapaKTepU30BaTh TPUHIMIBI  JCUCTBUS  HM3YyYCHHBIX MPUOOPOB W

TEXHUYECKUX YCTPOICTB C OMOpOM Ha HMX OmucaHus (B TOM YHUCJE: CUCTEMA
OTOILUICHHUSI IOMOB, TUTPOMETP, TapoBasi TypOHHA, aMIIEPMETP, BOJITMETP, CUETUUK
ANEKTPUYECKON JHEPTUM, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHI (TIPUMEPHI), IEKTPUUECKUE MPETOXPAHUTENH, JICKTPOMATHUT,
ANEKTPOABUTATENh IOCTOSIHHOTO TOKAa), UCIOJb3ysS 3HAHUS O CBOMCTBax
(bU3nYeCKUX SIBJICHUN U HEOOXO0IUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA UM H3MEpPUTEIbHbIC
npuOOpbl MO CXEeMaM M CXEMAaTU4YHBIM pUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, SJIEKTPOCKOTI,
peocTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX ILIETeN ¢ MOCIeI0BaTEIbHBIM U
napajuielibHbIM COEIMHEHUEM »JJIEMEHTOB, pasjinyas YCJIOBHbIE 00O3HaYeHUs
AJIEMEHTOB AJIEKTPUUECKUX IIETIeH;

. MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIINIO O MIPUMEPAX) MPAKTHIECKOTO
UCIOJIB30BaHus (U3UYECKUX 3HAHWI B TMOBCEIHEBHOM KU3HM ISl 0OECreUeHUs
0€30MacHOCTH MpU OOpallleHUH C NpubOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpAaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM 3SKOJIOTHYECKOTO TOBEACHUS B
OKpYXaroUIIen Cpeie;

. OCYILIECTBIIATH MOUCK UHpOpMaIuu huznyeckoro coaepxanus B iurepuere,
Ha OCHOBE MMEIOIIUXCS 3HAHUN U TyTEM CPaBHEHHUS JOMOJHUTEIbHBIX HICTOUHUKOB
BBIJICIATh MH(OpPMAILINIO, KOTOpas SIBJISIETCSI MPOTUBOPEUYMBOU MIIM MOXET OBbITh
HEJIO0CTOBEPHOM;

. UCIIOJB30BaTh MPHU BBIMOJHEHUH YUYE€OHBIX 3aJIaHUI HAy4YHO-TIOMYJISPHYIO
auTepaTypy (puU3MUecKOro coJep)KaHus, CIPAaBOUYHBIE MAaTEpHAIIbl, PECYPCHl CETH



WNutepHer, BiageTh npuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
. co3/laBaTh COOCTBEHHbIE NHUCHMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHUS,
000011ast nHHOPMALIMIO U3 HECKOJIBKUX UCTOUHHKOB (DU3UYECKOTO COJIEPKAHUS, B
TOM  4Yucie NyOJMYHO  TPEACTaBIATH  pPE3yJbTaThl  MPOEKTHOM WM
UCCIIEIOBATENbCKOM AESTEIbHOCTH, IPU ITOM TPAMOTHO MCIOJIb30BaTh U3yUECHHBIN
MOHATUMHBIN anmapaT Kypca (GU3UKH, CONTPOBOXKAATh BEICTYIUICHUE TPE3CHTAIUEH;
. IpU  BBINOJHEHUU YUYEOHBIX TMPOEKTOB M HCCIEIOBAHUN (PU3HUUECKUX
MPOIIECCOB  paclpelensitb O0SI3aHHOCTM B Tpynne B  COOTBETCTBUU €
MOCTABJICHHBIMHM 3a/lauaMH, CJEAUTh 32 BBINOJHEHUEM IUIaHa JEUCTBUN U
KOPPEKTUPOBATH €ro, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAA B JAESATEILHOCTD
IPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, TPOSIBIISISE TOTOBHOCTh
pasperiaTh KOH(JIUKTHI.

K koHiy oOydeHus B 9 kiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:
. UCIIOIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUaibHasl TOUKa, TPACKTOPUS,
OTHOCHUTEJIILHOCTh ~ MEXaHMYECKOTO  JIBMKeHus,  aedopmamus  (ymopyras,
IJIacTUYEeCKas), TPEHHE, ILEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3Ku, HEHTP TAKECTU, aOCOIIOTHO TBEPAOE TEIO0, LEHTP TAKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWUs U BOJHBI, 3BYK, HMH(pPa3ByK u
YABTPa3BYK, AJEKTPOMArHUTHBIE BOJHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHl UCIYCKAHUSI U TMOTJIOIICHUS, anb(a,
0eTa- ¥ raMMa-u3Ny4eHus1, U30TOIbI, SiJIEpHAsi SHEPreTHKA;
. paznuuath SBJICHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUMHEWHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHUE, CBOOOJHOE TMaJIeHHE
TeJ, pAaBHOMEPHOE JIBIXKEHHUE 0 OKPY>KHOCTH, B3aUMOJECHCTBHUE TEJ, PEAKTUBHOE
JBIKEHUE, KOJeOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIEC KOJIEOaHuUs),
pPE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXXE€HUE  3ByKa, MPSMOJUHEUHOE
pacrpocTpaHeHue, OTpPaXEHHE U MPEIIOMJICHUE CBETa, IOJHOE BHYTpPEHHEE
OTPa)KEHHE CBETA, PA3JIOKEHHE OEJIOr0 CBETa B CIIEKTP U CIOKEHHE CIEKTPATIbHBIX
IBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPaJUOaKTUBHOCTh, BO3HUKHOBEHUE
JMHEWYaTOro CHEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAaHHOE (DU3UUECKOE SIBJICHUE;
. pacro3HaBaTh  MPOSIBICHUE  U3YUYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY’KaroleM Mupe (B TOM uuciie (PU3NYECKUe SIBJICHUS B MPUPOJIE: MPWINBHI U
OTJIUBBI, ABUkeHUE TUIaHEeT COJIHEUHON CHCTEMBI, PEAaKTUBHOE JBHIKEHUE KUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IlyHAMHU, 3X0, LIBETa T€J, ONTUYECKHUE SABJICHUS B MPUPOJE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOIO, YJIbTPAPUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYEHUH,
€CTEeCTBEHHBIN paJUOaKTUBHBIA (POH, KOCMHUYECKHE JYy4Yd, pPaJUOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPANIOB, JEHCTBUE PAJMOAKTUBHBIX HU3IIyYECHUU Ha
OpraHu3M YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUYECKUX SBJICHUMH;



. ONUCHIBATh U3YUYEHHBIE CBOMCTBA Tel M (PU3NUECKUE SIBICHUS, UCIOJb3YS
¢uznyeckre BeNUYUHBI (CpelHsii W MIHOBEHHass CKOPOCTb Tela IMpu
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHUE, IEpEMEIIEHHE, MyTh, YII0Bas CKOPOCTbh,
cujia TPEHUsl, CUJjia yIpyrocTu, CHia TSXKECTH, yCKOPEHUE CBOOOIHOTO NaJIEHNUs, BEC
Tela, WMIYJbC TeNa, HMIYJbC CHJIBI, MEXaHW4ecKas pabdoTa U MOIIHOCTb,
MOTEHIUANIbHAsl JHEpPrus Tejla, MOAHATOTO HaJd MOBEPXHOCTBIO  3E€MIIH,
MOTEHIUAJIbHAST HHEPTHsl CXKATONH NPYKUHBI, KUHETUYECKas SHEprus, MOoJIHas
MEXaHUUYeCKas SHEPrus, Nepuoj U 4acToTa KoJeOaHu, JIIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCThb CBETa, MOKa3aTeldb MPEIOMJIEHUS CPEAbl), MpH
OMHUCAHUU MPABUIBLHO TPAKTOBATH (PM3UYECKHUIN CMBICI HCHOJIb3YEMbIX BEIUYUH,
o003HaueHUsT M €AUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTh (HOPMYIIbL,
CBSI3bIBAIONINE JAaHHYIO (DU3UUYECKYIO BEIMYUHY C IPYTUMU BEIUYMHAMH, CTPOUTH
rpauKu U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

. XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJIECHUS U IPOILIECCHI,
UCIIOJB3YS 3aKOH COXPaHEHUsI SHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUII
CYyHEPHO3ULINK CUJI, MPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonsl HetoTOHA, 3aKOH
COXpPAaHEHHUS HMIYJIbCa, 3aKOHBl OTPAXKEHHUS W TMPEIOMJICHUS CBETa, 3aKOHbI
COXpaHEHMS 3apsI0BOIO0 U MACCOBOIO YUCEN MPH SACPHBIX PEAKIUAX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMHMCHIBATh €r0 MAaTeMaTUYeCKOe
BBIPAXKEHUE;

. OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOICTBA TEll, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBISBISATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 TOTMYECKHUX I1aroB ¢
OMopoy Ha 2—3 U3YUYEHHBIX CBOMCTBA (M3UYECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

. pemaTh pacu€THbIe 3a/laun (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIB3YSI 3aKOHBI ¥ (hOPMYJIbI, CBSI3bIBAIOIIE (PU3NUECKHE BEIUYMHBI: HA OCHOBE
aHaju3a YCIOBHUS 3aJlayd 3aMUChIBATh KPaTKOE yCJIOBHUE, BBISBIISTH HEJOCTAIOIINE
WU W30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYJbl, HEOOXOIUMBIEC s
pelieHus, MPOBOAUTh Pacu€Thl U OLIEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO
3Ha4YeHUsl (PU3NUECKON BETUYUHBI;

. pacro3HaBaTh MPOOJIEMbl, KOTOpPhIE MOKHO PEIIUTh NPU MOMOIIU
(U3MYeCKUX METOJOB, HCIOJIb3ySl  ONHCAaHWE  UCCIEAOBAHUS, BBIICIATH
MPOBEPSEMOE MPEINONIOKEHHE, OLEHUBATh MPABWIBHOCTH MOpPSAJIKA MPOBEACHUS
UCCIIEIOBAaHUs, JEJIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YyJbTaThl HAOMIOJACHUN U
OTIBITOB;

. MPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NUECKUX SBJICHUN UK (PU3UIECKUX
CBOMCTB Tea (M3yueHHue BTOPOro 3akoHa HbloTOHA, 3aK0HA COXpaHEHUs dHEPTUU,
3aBUCUMOCTh MEpHUojJa KojeOaHuW NPYKMHHOTO MAasTHHKAa OT MAacChl Ipy3a H
KECTKOCTH TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MaJlbIX KoJieOaHU,
NPSIMOJIMHEMHOE pPaclpOCTPAHEHUE CBETA, Pa3lIoKEHHE OENoro cBeTa B CIEKTP,
M3yUYEHHE CBOICTB M300pa)K€HHsI B IUIOCKOM 3€pKajieé U CBOMCTB U300pa)KeHUs
npeaMeTra B coouparomiei JInH3e, HaOI0JeHUE CILTONIHBIX U IMHENYaThIX CIEKTPOB



M3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOUHOrO Habopa
o00Opy/nOBaHus, OMUCHIBATH XOJ ONBITA W €ro pe3ylbTarhl, (POpMyIUpPOBATH
BBIBOJIBI,

. MPOBOJUTH MPU HEOOXOJWMOCTH CEPUI0 MPSAMBIX W3MEPEHUN, OMpeiess
CpelHee 3HaueHHUE HU3MepsieMOol BelUuuHbl ((POKYCHOE pacCTOsTHUE coOuparouien
JIMH3b1), 000CHOBBIBATH BHIOOP CIIOCc00a M3MEpeHHs (M3MEPUTEITHLHOT0 IPUOOopa);

. OPOBOJAUTH  HCCIECIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIB30BaHUEM MPSIMBIX HM3MEPEHHH (3aBUCUMOCTb MYTH OT BpPEMEHU IMpHU
PAaBHOYCKOPEHHOM JBMXKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja KoJjieOaHUit
MaTeMaTUYECKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia OTpaKEHUs CBETa
OT yIrja mNaJeHus U YyIJia MpeoOMJIEHUS OT yrjia MaJieHus): IUIaHUPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSATENIbHO COOMPATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJIyYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI MO Pe3yJIbTaTaM UCCIEA0BaHNUS,

. MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYUH (CPEaHsIsE CKOPOCTh
U YCKOpEHHE Teja MPU PABHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOHOIO
naJIeHusl, )ECTKOCTh MPYKUHBI, KOIPDUITUEHT TPEHUS CKOIbKEHHUS, MEXaHUUYECKas
paboTa W MOIIHOCTh, YacTOTa M TNEPUOJA KOJeOaHUNW MaTEeMaTUYECKOTO W
MPY>KUHHOTO MasiTHUKOB, ONTUYECKas CUjia COOMpAIOIIE JTUH3bI, paIuOAKTUBHBIN
(oH): MIaHUPOBATH HU3MEPEHUS, COOUpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOHATh U3MEPEHUS, CIEYs MPEAI0KEHHON HHCTPYKIIUH, BBIYUCISATh 3HAUCHUE
BEJIMYMHBl M aHAIM3UPOBATh IOJYUYEHHBIE pE3yJNbTaThl C YUYETOM 3aJlaHHOU
MOTPENTHOCTHA U3MEPEHUN;

. coOMI0IaTh MpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
o0opynoBaHUEM;
. pa3nu4aTh OCHOBHBICE TPU3HAKM W3YYEHHBIX (U3UYECKUX MOJICIICH:

MaTepualibHas TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOYHHUK CBETA, Ty,
TOHKasl JIMH34, IUJIAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO $i/pa;

. XapakTepu30BaTh MPUHLMIBI  JEUCTBUS  W3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa MX ONUCAHUS (B TOM YHCIIE: CHUIOMETD,
JATYUKH TOJOKEHUS, pACCTOSHUSI U YCKOPEHHUsI, paKeTa, 3X0JIOT, OYKH, MEPUCKOTI,
¢doToanmapaT, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunibcona), ucnosib3ysi 3HaHUSI O CBOMCTBAxX (PU3NYECKUX SIBJICHUN U HEOOXOIUMBbIE
(uznyeckre 3aKOHOMEPHOCTH;

. UCIIOIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YyUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIHHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOILIECCOB MPH
peleHnd y4eOHO-NMPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOCHUS
M300paXEHUM B TIJIOCKOM 3€pKajie U COOMPAOIIEH JIMH3E;

. MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O MIPUMEPAX) MPAKTHIECKOTO
UCIOJIB30BaHus (U3UYECKUX 3HAHWU B MOBCEIHEBHOM KU3HM ISl 0O€CrieYeHUs
0€30MacHOCTH MpU OOpallleHUH C NpudOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpAaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM DSKOJIOTHYECKOTO TOBEACHUS B
OKpYXarUIEn Cpeie;



. OCYILIECTBIIATH MOUCK UHpOpMaIuu huznyeckoro coaepxkanus B iutepuere,
CaMOCTOSITENILHO (POPMYJIUPYST MOUCKOBBIN 3aMpoc, HAXOAUTh MyTH OMpEeiIeHuUs
JIOCTOBEPHOCTH TOJIy4EHHOM HH(OpMAIIMM HAa OCHOBE HMEIOIIUXCA 3HAHUM H
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

. UCIIOJIB30BaTh MPHU BBIMOJHEHUH YUYE€OHBIX 3a/IaHUN HAy4YHO-TIOMYJISPHYIO
auTepaTypy (puU3MUEecKOro coJepiKaHus, CIPaBOUYHbIE MAaTepHAIIbl, PECYPCHl CETH
WNutepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
MH(pOpMAIIMU U3 HECKOJIbKUX MCTOUYHHKOB (DU3UUYECKOTO COJIEPKAHUSI, MyOJTUIHO
MPECTABIATh PE3YJIbTAThl IPOESKTHOMN WIIM UCCIIEI0OBATENbCKOMN €SI TENHHOCTH, PU
ATOM TPAMOTHO HCHOJIb30BAaTh M3YyYCHHBIN MOHSATUUHBIA amnmapar H3y4aeMoro
paznena (UMK U CONPOBOXKIATH BBICTYIUIEHHME TIPE3CHTAMENd C y4ETOM
0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KosnuyecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiejioB 1 TeM
Kontposbnbie | IlpakTuueckue | (uHppoBbIe)
n/n NPOrpaMMbI Bceero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchbl
Pasnea 1. @usuka u e€ posib B NO3HAHHM OKPY/KAIOIIEro MHpPa
Bu6nuoreka [JOK
L1 Pu3mka - Hayka o npupoze 2 https://m.edsoo.ru/7f416194
Bu6nuoreka [JOK
12 DH3MICCKHE BETHIHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYUYHBII METO/T TO3HAHUSA 2 1 bubmorexa LIOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nen 2. [lepBoHayaibHbIe CBeIeHNs 0 CTPOCHHH BellleCTBA

2.1 CrpocHue BelecTBa 1 Bubmiorexa LIOK
' p B https://m.edsoo.ru/7f416194
29 JIBr>keHue 1 B3aUMOJICCTBUE YaCTHI] ) 1 bubmuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
Bu6nuoreka [JOK
23 ArperaTHble COCTOSIHMSI BELLIECTBA 2 hitps://m.edsoo.rw/7f416194
Hroro no pasneny 5
Pa3znea 3. /IBukeHne U B3aUMO/IeiiCTBHE TeJl
Bubnuoreka [JOK
3.1 Mexanuteckoe ABiokenne 3 https://m.edsoo.ru/7f416194
Bu6nmuoreka [JOK
3.2 HHepuus, Macca, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
33 Cuna. Bunpt cun 14 ! 2 https://m.edsoo.ru/7f416194



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

Hroro no pazneny 21
Pa3znen 4. /laBjeHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 HaBnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 bubmuoreka [JOK
’ TeJIaMU, )KUJIKOCTIMHU U razamMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2 Jasnenne KuaKocTH > https://m.edsoo.1ru/7f416194
Bubnuoreka [JOK
4.3 ATMOCQEPHOE JaBeHHE 6 https://m.edsoo.1ru/7f416194
44 JleficTBHE UJKOCTHU U Ta3a Ha OTPYKEHHOE 7 1 3 bubmmoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora 1 MOIIHOCTDH. JHeprus
Bubnuoreka [JOK
5.1 PaGorta n MomHoCTS 3 ! https://m.edsoo.1ru/7f416194
Bu6nuoreka [JOK
5.2 Tpocrric Mexanu3mbl > ! https://m.edsoo.1ru/7f416194
Bu6nuoreka [JOK
5.3 Mexannteckas sneprus 4 1 ! https://m.edsoo.1ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KIIACC

KosnuyecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/m Kontposbnbie | IlpakTuueckue | (uHppoBbIe)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasnea 1. TenuioBble siB1eHHSA
1.1 Ctpoenue u CBOICTBa BELIECTBA 7 bubmmorexa LOK
] P B https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
1.2 Teroere npoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pasnea 2. DiiekTpuyeckne ¥ MATHUTHBIE SIBJICHHUS
71 DNeKTpUYECKUe 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnuorexa [HOK
' Y UX B3aUMOJICVICTBUE https://m.edsoo.ru/7f4181ce
. . bubnnoreka [IOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 1 7 https:/m.cdsoo.ru/7f4181ce
bubmnoreka [IOK
2.3 MaruuTHeIC ABICHHA 6 1.5 https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
24 D7IEKTPOMATHHTHA MY KIHS 4 ! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KIIACC

KosnuyecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/m Kontposbnbie | IlpakTuueckue | (uHppoBbIe)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. Mexanuyeckue siBJeHUs
11 MexaHn4eCKOe JBHKEHUE U CIIOCOOBI €TI0 7 1 Bu6nuoreka [JOK
) OIMCAHUS https://m.edsoo.ru/7f41a4a6
. Bub6nuoreka [JOK
12 Bsaumoneiictsue e 15 ! 3 https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
1.3 3axouel coxpanenus 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 30
Paznen 2. MexaHnveckue KoJeO0aHusi M1 BOJHbI
Bubnuoreka [JOK
2.1 Mexanmeckue ronebanmus 7 3 https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
2.2 MexaHuueckne BOJIHBL. 3BYK 6 1 3 hittps:/m.cdsoo.ru/7f41a4a6
Hroro no pazneny 13
Pa3znen 3. DiIeKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DNIEeKTPOMarHuTHOE TMOJe U 4 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 4
Paznen 4. CBeToBbI€ SIBJICHHSI
Bubnuoreka [JOK
4.1 3aKOHBI pacpOCTPaHEHUS CBETA 5 2 hitps://m.edsoo.ru/7f41a4a6
Bu6nuoreka [JOK
4.2 JIMH3BI ¥ oNTHYECKHUE TPUOOPHI 4 3 hits://m.edsoo.ru/7f41a4a6



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

Bubnuoreka [JOK

4.3 Pasnoxxenue 6emoro cBeta B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41a4a6
Hroro no pasneny 12
Pasnen 5. KBanToBble siBJIeHUS
5.1 Hcnyckanue v NOrIomeHue CBeTa aroMoM 2 1 bubmorexa LIOK
) https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
32 CTpoeHue aTomHOro spa 2 ! https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
5.3 S nepHbie peakuuu 3 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 7
Pasnea 6. IloBTopuTe1bHO-0000111a101IIM I MOAYJIb
6.1 [ToBTOpenue u 0600IIEHUE COEPIKAHUS ) ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 27



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

IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh M3YUCHHBIC ITOHATHUSA

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-ICCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PH3UYECKUX SBICHHUIA B
OKpYKaroIlleM MHUpE, B TOM 4uciie GU3NIECKUE SIBICHUSI B IPUPO/IE,
IIPH 3TOM TIEPEBOJAUTH MPAKTUIECKYIO 3a7a4y B YUCOHYIO, BBIICTSATh
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIECKUX SIBICHUN

1.4

OIUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3HUCCKUC SIBJICHHS,
UCTIONB3ys (DU3MUYECKUE BEIUYMHBI, MPHU OMHCAHUU TMPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICT HCIONB3YEMBIX BEIMYHH, WX
0003HAaYCHHUS ¥ CIUHUIBI (U3NYCCKMX BEJIMYUH, HAXOIUTh
GbopMyJibl, CBSI3BIBAIONINE JaHHYI (U3UYECKYIO0 BEIUYHMHY C
JIPYTUMH BeJTHUUHAMHU, CTPOUTH IPa(UKK U3yUEHHBIX 3aBUCUMOCTCH
(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBICHHUS U MPOLECCHI,
UCIIONBb3Ysl W3YyYEHHBIC 3aKOHBI, IIPU OTOM [aBaTh CJIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE

1.6

OOBSICHATH (PU3MUECKUE SBJICHHS, MPOLIECCHl U CBOWCTBA TEJN, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalUil IMPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATH INPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe u3 | — 2 JorMYeckux ImaroB ¢ omopoil Ha 1 — 2
W3YyYEHHBIX CBOMCTBAa (M3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHbIC 3a71auu B 1 — 2 MEHCTBUS, HCIIOIB3Ys 3aKOHBI U
bopMyJbl, CBSI3bIBAIOIINEC (U3UUYCCKUE BEIMYHHBI: HA OCHOBE
aHalM3a  YCIIOBHMSI  3aJaud  3alKChIBaTh  KPaTKOE  YCIIOBHE,
MOJICTABIIATh (PU3UUCCKUE BEIMYMHBI B (DOPMYJIBI U TPOBOIUTH
pacu€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOIAMMBIC JIJIS
pelieHusl  3a1a4, OICHWBATh  PEATMCTUYHOCTb  IMOJYYCHHOMH
(u3HUYECKOl BETUYNHBI

1.8

pacrmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTh MPH TOMOIIH
(U3MYECKUX METOJOB, B ONHCAHWHM HCCICIOBAaHUS BBIICTATH
MpoBepsieMoe  MpearnoyioxkeHue  (rumoresy),  pa3iaudarb  H
MHTEPIPETHPOBATH IMOJYICHHBIN pe3ylbTaT, HAaXOAUTh OIIUOKUA B
XO0JI€ OMBITA, JENATh BHIBOJIbI IO €r0 pe3yjabTaTaM

1.9

MPOBOJUTH OMBITH MO HAONIOACHUIO (DU3UYECKUX SBICHUN WIH
¢u3nveckux  CBOMCTB  Telm:  (opMynupoBaTh  IpOBEpSEMBbIC




MIPENIOJIOKEHNS, COOUpaTh yYCTaHOBKY M3  IPEIJIOKEHHOTO
000pyI0BaHUsl, 3aMKUCHIBATH XOJ1 ONBITA U (JOPMYJIHUPOBATH BHIBOJIBI

1.10

BBITOJIHATH MPSIMbIEe U3MEPEHUs C MCIOJIb30BAHUEM aHAJIOTOBBIX M
U(POBBIX MPUOOPOB, 3aMMUCHIBATH MMOKa3aHHs MPHUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOANWTHh HCCIEIOBAaHWE 3aBHCHUMOCTH OJHOW  (pu3mueckoit
BEJIMYUHBI OT JIPyroil C HCIOJb30BAaHUEM TNPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHHM Y4eOHOTO HCCIIEAOBAaHH, COOMpAThH
YCTAHOBKY U BBINOJHATH HW3MEPEHUs, CIeAys NpesIOKEHHOMY
wiany, (UKCUpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(¢u3NYEeCKUX BETUYMH B BUJE MPEIIOKEHHBIX TaOIHIl U TPauKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC M3MEPECHUS (U3UYECKUX BEIUYUH, CIEHys
MPEJIOKEHHON  HMHCTPYKUMU: TPU  BBINOJHEHUH H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCISATH 3HAUCHUE
HCKOMOM BEIUYHHEI

1.13

coOiogaTh MpaBWia TEXHUKHM O€30macHOCTH Ipu  paboTe ¢
1a00paTOpPHBIM 000y I0BaHHEM

1.14

yKa3plBaTh MNPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX OMHCAHUS,
UCTONB3ysd 3HAaHUS O CBOWCTBAaX (DUBMYECKHX SBICHUH W
He00X01uMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TIpUMEpHl (HAXOOUTh HWHPOPMAIMIO O IPHUMEPax)
NPAaKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON KHM3HM Uil oOecriedeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMH U TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYJKAIOLIEH cpeJie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpMAIUU B ceTu VIHTepHET B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M MyTEM CpPaBHEHUS Pa3IUYHBIX UCTOYHUKOB
BBIICTISATE MH(POPMAIUIO, KOTOpas SIBISICTCS MPOTUBOPEUYMBOM HITH
MOJKET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIb30BATh npu BBITIOJIHEHU U y49eOHBIX 3aaHui
HAyYHOTIOMYJIAPHYIO  JUTEpaTypy  (QHU3UYECKOro  CoJAep KaHUsi,
CIIPaBOYHBIE MaTepHaNIbl, pPecypcbl ceth IMHTepHeTr, BlIaxeTh
npuémMamMu KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus
nH(OpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIE KpPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
HAa OCHOBE 2 — 3 HCTOYHUKOB HH(POpMAUN (PUIUIECKOTO
coJiepKaHusl, B TOM YUCIIe MyOIMYHO JeNiaTh KpaTKue COOOIEHHs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX MCCIIEJOBAHUM, MPU ITOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN IMOHATUMHBIN ammapar Kypca
(GU3MKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.19

IpU  BBIIOJIHEHUW  y4YEOHBIX TMPOEKTOB H  HCCIEAOBaHUMN
pacnpenensartb O0S3aHHOCTHM B TpyHmne B COOTBETCTBUU C
MOCTaBJICHHLIMHM 3a7adaMi, CJIEIUTh 3a BLINIOJHCHUEM IIJIaHa
IENCTBUIH, ameKBaTHO OLEHMBATL COOCTBEHHBIM BKJIAn B




NEeATEIbHOCTD IPYIIIIBI, BBICTPauBaTh KOMMYHHUKaTUBHOE
B3aUMOJICHCTBUE, YUUTHIBASI MHCHHUE OKPYKAOIIUX

8 KIIACC

Kon
NMpoBepsieMoOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-ICCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PH3UYECKUX SBICHHUHA B
OKpYKaroIlleM MHUpe, B TOM 4uciie GU3NIECKUE SIBICHUSI B TIPUPO/IE,
IIPH 3TOM TIEPEBOJAUTH MPAKTUIECKYIO 3a7a4y B YUCOHYIO, BBIICTSATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NIECKUX SBICHUI

1.4

OINMUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3HUCCKUC SIBJICHHS,
UCTIONB3ys (DU3MUYECKUE BEIUYMHBI, MPHU OMHCAHUU TMPABUIBHO
TPakTOBaTh  (U3UYECCKHI  CMBICI  HCIIOJb3YEMbBIX  BCIIMYHH,
00O3HAaYCHHUS ¥ CIUHHUIBI (U3NYCCKUX BEJIMYUH, HAXOIUTh
(bopMyJibl, CBSI3BIBAIONINE JaHHYI (U3UYECKYIO0 BEIMYHHY C
JAPYTUMH BeJTHUYUHAMHU, CTPOUTH IPa(UKK U3yUEHHBIX 3aBUCUMOCTECH
(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, PU3NUECKUE SIBICHHUS U MPOLECCHI,
UCIIONIBb3Ysl W3YyYEHHBIC 3aKOHBI, IIPU OJTOM [aBaTh CJIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa M 3alUCHIBATh €r0  MaTeMaTHYECKOe
BBIPAKEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
1 — 2 normyeckux 1aroB ¢ MOMOLIBI0 1 — 2 M3yYEeHHBIX CBOMCTBA
¢bu3nUecKux sSBICHUH, PU3NUESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7a4u B 2 — 3 NEHCTBUS, UCIIONIb3Ys 3aKOHBI U
¢bopmynbl, CBs3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHaJM3a yCIOBUSA 3a7a4M 3allMChIBATH KPATKOE YCIOBUE, BBISBIIATH
HE/IOCTATOK JAHHBIX JUIA PELICHHs 3a/laud, BBIOMpPATh 3aKOHBI U
bopmysbl, HEOOXOAUMBIE sl €€ peleHHs, POBOAUTh PACUETHl U
CpaBHUBATh MOJYYCHHOE 3HAaueHUE (U3NYECKOM BEIMYUHBI C
W3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PELIUTh MPH MOMOIIH
(¢U3NYEeCKUX METOJIOB, HCIIONB3Ysl ONUCAHHWE HCCIEI0BaHMA,
BBIJIEJIATH IIPOBEPAEMOE NIPEAIIONI0KEHUE, OLICHUBATD IIPABUIILHOCTh
MIOPsIAKA IIPOBEICHUS] UCCIIEIOBAHNUS, JENATh BBIBOIbI

1.9

MPOBOJUTH OMBITH MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIH
¢usnueckux  CBOMCTB  Tem:  (opMynupoBaThb  MpPOBEpSEMBIC
NPEaNON0KEeHUs,, CcOOMpaTh YCTAHOBKY U3  MPEAJIOKEHHOTO
000pyIOBaHUsl, ONMCHIBATh XOJ OMBITa U (POPMYIHPOBATH BHIBOIbI

1.10

BBIIIOJIHATH IIPSMBIE M3MEPEHUsl C HCIOJIb30BAHMEM AHAIOTOBBIX
npubOpOB M JATYUKOB  (U3UYECKUX BEJIMYMH, CpPAaBHUBAThH




pe3yabTaThl  M3MEpEeHUul ¢ yd€ToM 3aJaHHOW  aOCOJIOTHOM
MIOTPELIHOCTH

1.11

MPOBOANTHh HCCIEIOBAaHWE 3aBHCUMOCTH OJHOW  (pu3mueckoit
BEJIMYMHBI OT JPYrOM C MCIOJIb30BAHUEM IMPAMBIX H3MEPEHUN:
TUTAHUPOBATh HUCCIICIOBAHKUE, COOMpPATh YCTAHOBKY U BBITIONHSTH
U3MEpEeHUs, CJeays TMPeJIOKCHHOMY IUIaHy, (PUKCHpOBATh
PE3yJIbTaThl TOTYYEHHOW 3aBUCUMOCTH B BHJIE TaOIHIl U TPadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIEAOBAHMS

1.12

NPOBOJIUTH  KOCBEHHBIE M3MEpEHHsS  (U3UUYECKUX  BEIUYHH:
IUIAHUPOBaTh ~ M3MEpPEHHUs,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTaHOBKY, Cleays IpPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIIATH
3HAYECHUE BEJIIMYUHBI

1.13

coOiogaTh MpaBWia TEXHUKHM O€30macHOCTH Ipu paboTe ¢
1a00paTOpPHBIM 000pYyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX ONMCAHUSA, UCIONb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUA M HEOOXOIMMBbIE
¢du3nuecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKUC YCTPOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pI>I Mo CXeMaM M CXEMAaTUIHBIM PUCYHKAM, COCTABJISITh CXCMbI
QJICKTPHUICCKUX ueneﬁ C IMOCJICAOBATCIBHBIM U MaPAJUICIIbHBIM
COCAUHCHHUCM 3JICMCHTOB, pasjindass YCJIOBHBIC 0003HaYEHHST
9JICMCHTOB JJICKTPUYCCKUX HGHef/'I

1.16

NPUBOAUTH TIpUMEpHl (HAXOOUTh HWHPOPMAIMIO O IPHUMEPax)
NPAaKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON KHM3HM Uil oOecriedeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMH U TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYJKAIOLIEH cpeJie

1.17

OCYIIECTBIISATh MOUCK HMH(MOpMAIMK (PHU3UUECKOTO COACPKAHUS B
cetu lHTEpHET, HA OCHOBE UMEIOILUXCS 3HAHUM U IIyTEM CPaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIACTATH HMHPOPMALHUIO, KOTOpAs
SBIISICTCS. IPOTHBOPEYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro COJCpXaHUs, CIIPaBOYHbIC
Marepuaisl, pecypcsl cetd MHrepHeTr; BiageTs npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3zoBaHus HH(YOPMAIH U3 OTHOM
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co3laBaTh COOCTBEHHBIC IHCBMEHHbIE M  KpaTKHe YCTHBIC
cooOmeHus, 0000mas WHHOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB
(GU3NYECKOTO COoAEpIKaHUs, B TOM YHCIE MyOIMYHO MPEACTaBIATH
pe3yNIbTaThl IPOEKTHOM MM UCCIIE0BATEIbCKOMN NEATENBHOCTH, IPU
9TOM TPaMOTHO HCIIOJIb30BATh W3YyYCHHBIM IOHATUWHBIN amnmapar
Kypca (pU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

NIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIICAOBAHUHN (PH3UUECKUX
MIPOIIECCOB paclpeseiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMHU 3aJa4aMM, CJICAUTh 3a BBIIOJHEHUEM IUIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TPYIIBI, BBICTPAHBAThH




KOMMYHHKATUBHOE  B3aWMOJICHCTBHE, TMPOSBISS  TOTOBHOCTH
pa3pemarth KOHQIUKTHI

9 KITACC

Kon
NMpoBepsieMoOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HCIIOJIb30BATh M3YUCHHBIC TOHATHUSA

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-ICCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PH3UYECKUX SBICHHUHA B
OKpYKaroIlleM MHUpe, B TOM 4uciie GU3NIECKUE SIBICHUSI B TIPUPO/IE,
IIPH 3TOM TIEPEBOJAUTH MPAKTUIECKYIO 3a7a4y B YUCOHYIO, BBIICTSATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NIECKUX SBICHUI

1.4

OINMUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3HUCCKUC SIBJICHHS,
UCTIONB3ys (DU3MUYECKUE BEIUYMHBI, MPHU OMHCAHUU TMPABUIBHO
TPakTOBaTh  (U3UYECCKHI  CMBICI  HCIIOJb3YEMbBIX  BCIIMYHH,
00O3HAaYCHHUS ¥ CIUHHUIBI (U3NYCCKUX BEJIMYUH, HAXOIUTh
(bopMyJibl, CBSI3BIBAIONINE JaHHYI (U3UYECKYIO0 BEIMYHHY C
JAPYTUMH BeJTHUYUHAMHU, CTPOUTH IPa(UKK U3yUEHHBIX 3aBUCUMOCTECH
(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, PU3NUECKUE SIBICHHUS U MPOLECCHI,
UCIIONIBb3Ysl W3YyYEHHBIC 3aKOHBI, IIPU OJTOM [aBaTh CJIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa M 3alUCHIBATh €r0  MaTeMaTHYECKOe
BBIPAKEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 7OrM4ecKuX LIAroB ¢ MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOWCTBA
¢bu3nUecKux sSBICHUH, PU3NUESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3ahaun (ONMparouIvecss Ha CUCTeMy U3 2 — 3
YPaBHEHMI), HCIONB3Ys] 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nueckue BENMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/1auyd
3allUCBIBaTh KPAaTKOE YCIOBHME, BBIABIATH HEAOCTAIONINE WM
M30BITOYHBIE JaHHBIE, BRIOUPATh 3aKOHBI M (HOPMYJITBI, HEOOXOMMBbIE
IUIL PEUIeHHUs, TPOBOAUTH PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD
MIOJIYYSHHOTO 3HaYCHHS (PU3NYECKON BEIMUHMHBI

1.8

pacnosHaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh MPH TOMOILU
(bHU3HMUECKUX METOI0B, UCTIONB3Ys ONMCAHUE UCCIICIOBAHMS, BBIIEIATD
IIPOBEPSEMOE NIPEATIONIOKEHHE, OLICHUBATH IPABUIBHOCTL IOPSIKA
IIPOBEJCHUS MCCIICIOBaHMs, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH
Pe3yJIbTaThl HAOIIOACHH U OIIBITOB

1.9

MPOBOJUTH OMBITH MO HAONIOACHUIO (DU3UYECKUX SBICHUN WIH
(bU3NYECKUX CBOWCTB TEI: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMMUCHIBATE X0/ OMbITA U €T
pe3yabTaThl, POPMYIMPOBATH BHIBOIBI




1.10

IPOBOJIUTH TNPU HEOOXOIUMOCTH CEpUI0 NPAMBIX H3MEPEHUH,
OTpeNieNisAs cpelHee 3HAueHUE U3MepseMOoil BEMUYMHBI ((OKYyCHOE
paccrosiHue coOHparomield JIMH3bI), 000CHOBBIBATh BBIOOpP criocoda
U3MEpeHus (M3MEPHUTEIBHOTO pHodopa)

1.11

MIPOBOJIUTH HCCIIEAOBAHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
HCIIOJIb30BAaHUEM NPAMBIX U3MEPEHUI: INIAHUPOBATH UCCIIEOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJTYYCHHOH 3aBHCHMOCTH (PM3MUECKUX BEIMYUH B BUJE TAOIUIM
rpauKoB, JeaTh BHIBOJIBI IO PE3YJIbTAaTaM HUCCIIEOBAHUS

1.12

NPOBOJIUTH  KOCBEHHBIE M3MEpEHHs  (U3UUYECKUX  BEIUYHH:
IUIAHUPOBaTh ~ M3MEpPEHHUs,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBIIIOJHATH U3MEPEHHUs, CIEAys IPEeIIOKEHHON
WHCTPYKLUHU, BBIYKMCIIATH 3HAYCHUE BEIMYMHBI U aHAJIU3UPOBATh
[IOJIyYEHHBIE PE3yJNbTaThl C YYETOM 3aJaHHOM IOIPELIHOCTH
U3MEPECHUI

1.13

coOyogaTh TpaBWia TEXHUKHM O€30macHOCTH Ipu  paboTe ¢
1a00paTOPHBIM 000y I0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YyUYCHHBIX (PU3UYECKHX MOJENeil:
MaTepuaibHas TOYKa, aOCOJMIOTHO TBEPAOE TEJNO, TOUYCHHBIH
HUCTOYHMK CBETa, Jy4, TOHKAas JIMH3a, IJIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX OIMCAHUSA, UCIONb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUA M HEOOXOIMMBbIe
¢du3nuecKre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATHL CXCMbl MW CXCMATUYHLIC PHCYHKU H3YUYCHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HPUOOPOB U
TEXHOJIOTUYECKUX TMPOLECCOB MPU PELICHUH Y4eOHO-IPAKTUYECKUX
3aaa4, OITUYCCKUC CXCMbI U1 ITOCTPOCHU A I/I306pa)KeHI/II\/II B IINTIOCKOM
3epKajie ¥ coOMparonieil TnH3e

1.17

NPUBOAUTH TIpUMEpHl (HAXOOUTh HWHPOPMAIMIO O IPHUMEPax)
NPAaKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON KHM3HM Uil oOecrieueHus Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMH U TEXHHUYECKUMH YCTPOWUCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH cpeJie

1.18

OCYIIECTBIISATh MOUCK HMH(OpMAIMK (PU3UUECKOTO COACPKaHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIUPYs TOUCKOBBIN 3ampoc,
HaXOOUTh IIyTH OINpEAENEHUs JIOCTOBEPHOCTH  IOITYYEHHOMH
MHPOpPMALMK Ha OCHOBE MMEIOIIMXCS 3HAHWHM M JOMOJHUTEIbHBIX
HCTOYHUKOB

1.19

UCTOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4YHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HMUECKOro COJCpXaHUs, CIIPaBOYHbIC
Marepuaisl, pecypcsl cetd MHrepHeTr; BiageTts npuéMamu
KOHCIIEKTHPOBAHU TEKCTa, Mpeodpa3zoBaHus HH()OPMAIH U3 OTHOM
3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBe WHGPOpPMAIMU M3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO
COJIepKaHusl, MyOJIMIHO TPEJCTABISITh PE3yIbTAaThl IPOSKTHON HITH




HCCIEA0BATEIILCKOM  NEATENIBHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIb30BAaTh W3YYECHHBIM IOHATUHHBIA amnmapar u3y4aeMoro
pa3znena (U3MKU U COMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUCH C
yu€TOM 0COOECHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIICAOBAHUHN (PH3UUECKUX
MIPOIIECCOB paclpeeiaTh 005 3aHHOCTH B IPYIIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 3aJa4aMM, CJICAUTb 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ B JAEATEIbHOCTb TPYIIBI, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHUCTBUE, IMIPOSABISASL  T'OTOBHOCTH
paszpeniatb KOHQJIUKTHI

INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

7 KIIACC

Kon
pa3zjiena

Kon

3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®OU3UKA U EE POJIb B IIO3HAHMM OKPYXXAIOIIETO MHUPA

@duszuka — Hayka O Ipupoje. SBJICHHS NPUPOMBL.
1.1 du3znueckue SABJICHUSI: MEXaHHYECKHE, TEIJIOBBIC,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBbBIE

@dusnueckue BeTUUMHBL V3MepeHune (U3HYECKHX
1.2 BennunH. Pusmueckue npubopsl. IlorpemHocts
n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHULL

EcTtecTBeHHOHAyUHBI METOJ IO3HAHUA: HAOJIIO/IEHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIABUKCHHUE TUIIOTES,
HKCHEPUMEHT [0 TMpPOBEPKE THUIOTE3, OOBSCHEHHE
Ha0JII01aeMOTr0 SIBJICHUS

1.3

1.4 Onucannie GpU3NUECKUX SBICHUHI ¢ TOMOIIBIO MOJIEICH

[TpakTuyeckue pabOTHI:

N3mepenue paccTossHUMN.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenne pa3sMepoB MaJbIX TEIN.

N3mepenue TemnepaTypsl IPU MOMOILHU KHAKOCTHOTO
TEPMOMETpA U JaTUUKA TEMIEPATYPHI

1.5

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUU BELIECTBA

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MEPBI.
2.1 OnbIThl, J1OKa3bIBAIOLIME JHUCKPETHOE  CTPOEHUE
BEILIECTBA

JlBmkeHne dactuy —BemecTBa. CBS3b  CKOPOCTH
2.2 JBIDKEHUs 4YacTHL C TeMIepaTypod. bpoyHoBckoe
nBkeHue, nuddyzus

B3anmopaeincTBre 4acTUIl BEIIECTBA: PUTSIKEHNUE U
OTTAJIKUBAHUE

23

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE TIa30B,
KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKHX) TeIl.

2.4




B3anMoCBs3b MeXIy CBOWCTBAMH BELIECTB B PA3HBIX
arperaTHbeIX COCTOSHUSX U MX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuyeckue pabOTHI:
Onenka pauaMerpa aromMa METOAOM  DpsioB (¢
Ucroib30BanueM (Gotorpaduii).

2.6 OnbITel MO HAOMIOJCHUIO TEIJIOBOTO PaCIIUpPEHUs

ra3os.
OmpITBl MO OOHApYXEHHMIO  JeMCTBUS  CHII
MOJIEKYJISIPHOTO IIPUTSIKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe IBUKEHHE. PaBHOMepHOE 51
HEPaBHOMEPHOE JBUKECHHE

3.2

Ckopoctb. CpenHsii CKOPOCTb IIPH HEPaBHOMEPHOM
JBH>KEHUU. Pacu€T myTH U BpEMEHU IBUKEHHUS

3.3

SIBnenne nHepuuu. 3aKoH MHepuMH. B3aumoneiicTeue
TeJl KaK MPUYMHA U3MEHEHUS CKOPOCTH JABUKCHUS TEJl.
Macca kak Mepa MHEPTHOCTH Tela

3.4

IInoTHOCTB BCIICCTBA. CBs3b IIJIOTHOCTHU C
KOJIMYCCTBOM MOJICKYJ B CIUHUILIC 00BéMa BCIICCTBA

3.5

Cuia Kak XapaKkTepUCTHKA B3aMMOACHUCTBUS TE

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumbl c
IIOMOILBIO TMHAMOMETPA

3.7

SIBieHUe TATOTEHHS U cuila TsbkecTr. Crita TSHKECTH Ha
apyrux miaHerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHHe CKOIBXEHHUS U TPEHHUE IOKOS.
Tpenue B IpUpOIE U TEXHUKE

3.9

CnoxeHue cuj, HalpaBICHHBIX IO OJHOM MpPSMOM.
PaBHozelCTBYOIIAs CUII

3.10

[TpakTuyeckue pabOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKECHUS
(wapuka B JKMIKOCTH, MOJEIM 3IJIEKTPUYECKOIO
aBToMOOWIIE M Tak panee). OmpeneneHue cpemgHei
CKOPOCTH CKOJIBXKEHHSI Opycka WIM IIapHKa I10
HAaKJIOHHOM IUIOCKOCTH. OrmpeneneHue IJIOTHOCTH
TBépAoro  Tena.  OmbITel,  JIEMOHCTPUPYIOLIUE
3aBUCUMOCTh PACTsDKEHUS (IeOopMalni) NPYKUHBI OT
MPWIOKEHHON cuibl. ONBITBI, JEMOHCTPUPYIOLINE
3aBUCHMOCTb CHJIbI TPEHHS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COPHUKACAOIINXCsl HOBEPXHOCTEN

3.11

@u3nyecKue ABICHUS B IPUPOAEC: IPUMEPBI JIBUKCHHUS C
Pa3IMYHBIMUA CKOPOCTSMH B )KUBOM U HEXKUBOU IIPUPO/IE,
JCMCTBHE CWJIbI TPEHMsI B IIPUPOJIE U TEXHUKE

3.12

TexHuuecKkue yCTpoucTBa: JMHAMOMETD, IOJIIUITHUKH

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B




4.1

Hasnenue TBEpmoro tena. CrnocoObl YMEHBLIEHUS U
YBEJIMYEHUS 1aBJICHUS

4.2

JlaBienue ra3a. 3aBHCUMOCTh JaBJICHHS Tra3a OT
00bEMa, TeMIepaTyphl

4.3

[Iepenaua naBneHus TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U
razamu. 3axod [lackans. [lHeBMaTHUeCcKre MAaILTMHEI

4.4

3aBHCHMOCThD JaBJICHUA KHUIAKOCTH OT FHyGI/IHBI.
I'mppocratnyeckuii  mapajoxc. Coobmaromuecs
cocyasl. ['mapaBnmyeckue MeXaHUu3Mbl

4.5

Atmoctepa 3emnum U atMochepHOEe  JaBlICHHE.
IIpyunHBl CyIIECTBOBAaHMS BO3IYIIHON 0O0OJOUYKH
3emun. OmnpIT Toppuyenu. 3aBUCUMOCTh
aTMOC(EepHOrO JaBICHHUS OT BBICOTHI HaJl YPOBHEM
Mops

4.6

N3mepenue armocdeproro nasieHus. [Ipubopbr mis
M3MEpeHUs aTMOC(HEPHOTO JaBJICHUS

4.7

JlelcTBHE JKUIKOCTH U Ta3a Ha IOIPYKEHHOE B HUX
Teno. BelTankuBaromasi (apxumMenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bozayxomniasanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTM Beca Telna B BOJAE OT
o0béMa TOTrpYyXEHHOH B KHUAKOCTh YacTH Tela.
OrnpezenieHe BBITAIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH
Ha TeJo, IOrpyXkEHHOE B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEN CUIIBL, AEUCTBYIOLIEN
Ha TEJIO0 B JKHUJAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOLIEH
CWJIBI, ICHCTBYIOIIEH HA TEJIO B XKHUAKOCTH, OT 00bEMa
MOrPYKEHHOU B )KMJIKOCTb YAaCTH TeJa U OT INIOTHOCTH
xuakoctd.  KoHcTpywpoBanwe — apeoMerpa Wi
KOHCTPYMPOBAaHHME JIOAKM U  OIpefcieHue  eé
Ipy30I0AbEMHOCTH

4.10

@dusznueckue  SABICHUS B TNPHUPOJE:  BIMSHUE
aTMOC(EpHOrO JaBJICHUS Ha OJKUBOW OPraHU3M,
IJIaBaHUE PBIO

4.11

TexHudyeckue yCTpPONCTBA: COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUN IIpece,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOIITHOCTbB, SOHEPT'A

5.1 Mexanunueckasi pabora

5.2 MexaHnudeckas MOITHOCTb

53 [IpocTble MexXaHM3MBI: pblYar, OJOK, HaKJIOHHAs
110cKOoCTh. [IpaBuio paBHOBecHs pblyara

54 [TpumMeHeHHe npaBuiIa paBHOBECHSI phlyara K OJIOKy




5.5

«3onoToe  mpaBwioy  MexaHuku. Koadoumment
IIOJIE3HOTO  JAeWcTBUsA ~ MexaHusMoB.  IIpoctsie
MEXaHU3MBI B OBITY M TEXHUKE

5.6

[ToTeHnmanpHasi SHEPTUU TeJa, MOJHATOTO HaJ 3eMIEN

5.7

Kunernueckasi 3Heprust

5.8

ITomaas Mexanudeckas OHCPTIUs. 3aKOH U3MEHEHHUS U
COXPAaHCHUA MEXaHHYECKOU OHCPIUn

5.9

[TpakTuyeckue pabOTHI:

Omnpenenenue pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM
IBUKEHMM Tejla 110 TOPU30HTAJIBHOM IIOBEPXHOCTH.
HccnenoBanne  ycioBUl ~— paBHOBECHsS — pblyara.
N3mepenne KIIJ| nHaknoHHO# miockoctu. M3ydenue
3aKOHA COXPAaHEHMsI MEXaHUUECKON SHEPTUH

5.10

@usnueckue sBICHUS B IMPUPOJAE: pblUard B Tele
YEJIOBEKa

5.11

TexHuueckue yCTpOMCTBA: pblYar, IOABHXKHBIA U
HETIOABIKHBINA OJIOKH, HAKIIOHHAS MJIOCKOCTb, IIPOCTHIE
MEXaHU3MBI B OBITY

8 KIIACC

Kon
paszjiena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TEIIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUM CTPOCHHMs BelecTsa. Macca U pa3Mepbl
MoJsieKyd. OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE
IIOJIOKEHUS] MOJIEKYJISIPHOKMHETUYECKON TEOPUHU

6.2

Mopnenn TBEpAOro, JKUAKOTO M  Ta3000pa3HOro
cocTosiHui BemiecTBa. Kpucrannuueckue u aMmopHbIe
Tena

6.3

OOBsicHeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPABIX TEIl
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETHYECKOU
TEOPUHU

6.4

CMaunBaHue U KalmUJUJIAPHBIC ABJICHUA

6.5

TemnnoBoe paciimpCHuC U CKATUC

6.6

Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO
TETJIOBOTO JABUKEHUS YaCTHI]

6.7

Buyrpennsiss ~ oHeprus.  CnocoObl  M3MEHEHHs
BHYTPEHHEW DHEPrHH: TeIUIonepenadya U COBEpIICHHE
paboThI

6.8

Bunnl TEIIONEepEeIayun: TEIUIONPOBOAHOCTb,
KOHBEKLMS, U3TYUYCHHUE

6.9

KomnuectBo TemnoTel. YIOelpHAsT TEIIOEMKOCTH
BEIIECTBA




6.10

TernooOMeH W TerioBOe paBHOBECHE. YpaBHEHHE
TEIUIOBOrO OajaHca

6.11

IInaBnenue u OTBCPACBAHUC KPpUCTATININYCCKUX
BCIICCTB. VI[GHLHaSI TCIIJIOTA ITJIaBJICHUA

6.12

[TapooOpazoBanne u  KoHAeHcauus. McnapeHue.
Kumnenne. VYnenbHas TemioTa MapooOpa3oBaHMUS.
3aBHCHMOCTB TEMIEPATYPhI KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS

6.13

BrnaxxHocTs Bo3yxa

6.14

3Hepr1/151 TOIIJINBA. YI[CJIBHaH TCIUIOTA CropaHusid

6.15

[Mpuanumner  paboTel  TeruioBbix apuratenen  KIT/]
TEIJIOBOT'O ABHUraTeysa. TeIuioBele ABUTATEIU U 3alllUTa
OKPYKaIOILEH Cpeapl

6.16

3aKkOH COXpaHEHMs M MpEBpallleHUusT HHEPrUu B
TEILIOBBIX IIpoLeccax

6.17

[TpakTuyeckue pabOTHI:

OnelTel 11O OOHApy>KEHHIO  JCUCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSKEHUS.

OnpITl 1O BBIPALIMBAaHUIO KPUCTAJNIOB ITOBAapEHHOMN
COJIM WJIU caxapa.

OnbITl 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS
ra3osB, KUAKOCTEN U TBEPIBIX TEII.

Omnpenenenue AaBIeHNUS BO3AyXa B OAJUIOHE IINPHIIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTb J1aBICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHUS UITH OXJIAXKICHHSL.
[IpoBepka runoTe3sl JUHEMHOM 3aBUCUMOCTH JJIMHBI
CTOJIOMKA >KUAKOCTH B TEPMOMETPUUECKOH TpyOKe OT
TEMIIEPATYPBI.

HabmtoneHne u3MeHeHUs BHYTPEHHEH SHEpruu Teja B
pe3yJabTare Terionepeaays U padboThl BHEIIHUX CHUIL.
HccnenoBanue SIBIICHUS TETI000MeHa pu
CMELIMBAHUU XOJIOAHOU U rOopsiuei BOABI.
OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJy4YEHHOTO
BOJIOH MpH TETI00OMEHE ¢ HarpeThiM METaJUIMYECKUM
LUAJUHIPOM.

Ornpenenenne yaenbHOU TEIJI0OEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaXHOCTU BO3/yXa.
Onpenenenue y1eabHON TEMIOTHI IUIABJICHUS JIBIA.

6.18

@u3nyecKkue SBIECHHUA B MPHUPOAE: IOBEPXHOCTHOE
HaTSDKEHME W KaWJUIIPHBIE SBJIEHUS B IPUPOJE,
KpUCTaJIIBI B IpUpoJE, n3nydeHue CollHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

6.19

TexHuueckue YCTpOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJIb30BAaHUs KPUCTAJUIOB, KUIKOCTHBIM TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TMTPOMETPBI, IICUXPOMETp, MapoBas TypOHHa,
JIBUraTellb BHYTPEHHETO CTOPAHMUSL.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

OnexTpusanus Tein. /[Ba poga dJIEKTPUUECKUX 3apsiioB

7.2

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa
(3aBHCHMOCTB CHJIBI B3aMMOJIEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMUMHBI 3apsJI0B U PACCTOSHUSI MEXKTY TEJIAMH)

7.3

DnexTpuyeckoe rnoJje. Hanpsxéanocts
anekTpudyeckoro mnonsd. IlpuHnun — cynepnosunuun
AIEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE)

7.4

Hocurenn snexTpuueckux 3apsioB. DJIEMEHTapHbIN
anekTpudeckuil 3apsa. Crpoenne atoma. IIpoBogHukN
U JUDJIEKTPUKHU

7.5

3aKkoH COXPAHCHUSA JJICKTPHUICCKOI'O 3apdaa

7.6

ONEeKTpUYECKU  TOK. YCIOBUS  CYIIECTBOBaHMS
JJIIEKTPUYECKOT0 TOKA. MICTOUHHMKM OCTOSIHHOTO TOKA

7.7

HenicTBust 3JIEKTPUUYECKOrO TOKA (TerioBoe,
XMMHYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KUIKOCTSX M razax

7.8

Onexkrpuueckasd uenb. Cuwia TOKa. ODJIEKTPUUECKOE
HaIpsDKEHNE

7.9

ConpoTuBienue IIPOBOJIHUKA. VY aensHOe
COIPOTUBIICHUE BEIECTBA

7.10

3akon OMa Juist yyacTKa Lenu

7.11

IlocnenoBarenbHOE W MApaJUIEIbHOE COCIUHEHHE
IIPOBOJTHUKOB

7.12

PabGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns — Jlenna

7.13

DJNEeKTpUUECKUe LEMU U MOTPEOUTETH IIEKTPUYECKON
sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14

IlocTostHHBIE MarHuThl. B3anMoaeiicTBE TOCTOSIHHBIX
MAarHuToOB

7.15

MarautHoe mosie. MarHuTHOE MOJIE 3€MJIM U €r0
3HAYEHUE 1A )KU3HU HA 3eMIIe

7.16

OneiT Opcrena. MarHuTHoe I0JI€ 3JIEKTPUUYECKOTO
ToKa. [ [puMeHeHune 371eKTpOMarHuTOB B TEXHUKE

7.17

JIeiCTBHE MarHUTHOTO IIOJI HA IPOBOJHMK C TOKOM.
DneKTpoABUraTesb IOCTOSHHOrO ToKa. Mcnons3oBanue
JJIEKTPOJBUraTeIe! B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe

7.18

OneiTel  @apanes. SIBneHue  3IEKTPOMArHUTHOMN
nHaykuu. [Ipasuno Jlenna

7.19

DNEeKTpOoreHeparop. CriocoOsr MOJTyYEHUs
INEKTPUYECKOM  DHEPruH.  DJICKTPOCTAaHIMHM  Ha
BO306HOBHH€MBIX HCTOYHHUKAX SHCPTHUU

7.20

[TpakTuyeckue pabOTHI:
OmnBITH 110 HAOIIOACHUIO STICKTPU3ALIUH T MHTyKIHeH
U TIPU CONPUKOCHOBEHHH.




HccnenoBanue JEUCTBUS BIIEKTPUYECKOrO IO HA
IIPOBOJAHMKY U TUDJIEKTPUKH.

CbOopka u mpoBepka pabOTHI 3NEKTPHUUECKOW IIenn
MIOCTOSIHHOTO TOKA.

W3mepenue u peryIupoBaHue CUIbI TOKA.

N3mepenue u perynupoBaHue HAIIPSHKEHUS.
HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, HAYLIETO
4epe3 pPE3UCTOp, OT CONPOTUBICHUS PE3UCTOPA H
HaIpPsDKEHUS Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AJIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, IIJIOLIAIM TONIEPEYHOr0 CEYEHNS U MaTepuaa.
IIpoBepka ImpaBuUila CJIOKEHHsS HAIPSDKCHUM IIpU
[IOCJIEIOBATEIILHOM COCJUHEHUU JIBYX PE3UCTOPOB.
IIpoBepka npaBuia AJis CUIIbI TOKA MPU NapaJlJIeIbHOM
COeMHEHUN pe3uctopoB. OmpeneneHue  padbOTHI
JJIEKTPUYECKOTO TOKA, MIAYLIETO 4YEpe3 Pe3UCTop.
OnpeneneHue MOUIHOCTH — 3JEKTPUUYECKOTO  TOKa,
BBIICIISIEMOM Ha pesucrope. HccnenoBanue
3aBUCHMOCTH CHJIbI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJI narpeBarens.
HccnenoBanue MarHuTHOIO B3aUMOJICUCTBUSA
MIOCTOSIHHBIX MAarHuTOB. V3yuyeHne MarHuTHOIO MO
MOCTOSIHHBIX MAarHUTOB TIpU HMX OOBEIUHEHUU H
pasnenenuu. McciaenoBanue 1eUCTBUSA MIEKTPUIECKOTO
TOKa Ha MarHUTHYO CTPEJIKY. OnbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI
B3aMMOJIEHCTBUS KaTyIIKHA C TOKOM U MarHuTa OT CHJIbI
TOKAa W HamnpaBlI€HUs TOKa B KaTywmke. l3ydeHue
NENCTBUSL MarHUTHOI'O TOJSl HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue u U3y4EHUE paboThI
3JIEKTPOABUTATEIIA. N3smepenue KILJ
AJIEKTPOABUIaTEIbHONM  yCcTaHOBKU.  OmbITBI 1O
HCCIIEIOBaHUIO SBJICHUS AEKTPOMarHUTHOM

WHAYKLOUU: HCCIENOBAaHUE HW3MCHEHUN 3HA4YEHUs U
HAaNpaBJIEHUs MHAYKIHOHHOTO TOKA

7.21

dusznueckue SBJICHHUS B MPHUPOJE: DIECKTPUUYECKUE
SBIIGHUST B arMocdepe, JIEKTPUYECTBO IKUBBIX
OpPraHU3MOB, MAarHUTHOE MOJIe 3eMIIH, Apeii( TOIIOCOB,
POJIb MArHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emie, IOJIIPHOE
CUsIHUE

7.22

TexHnueckue yCcTpouCTBa: 3JIEKTPOCKOI, aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETYUK AIEKTPUIECKOM SHEPIUH,
3JIEKTPOOCBETUTENIFHBIE TPUOOPBI, HarpeBaTelIbHbIC
ANEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MIPEAOXPAHUTEINIH, DJIEKTPOMArHUT, 3JIEKTPOABUTATEIIb
IIOCTOSIHHOI'O TOKa, FT€HEepaTOp IMOCTOSIHHOT'O TOKA

9 KIIACC




Kon

Kox anemenra

[IpoBepsieMble AEMEHTHI COAEPKAHUS

pazzena
MEXAHUWYECKUE SBJIEHUA
31 Mexanndeckoe pABuxkeHue. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKECHHUSI
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsiMoninHeliHOe ABMkeHue. CpeaHsisa
8.4 W MTHOBEHHAsl CKOPOCTh Te€Jla MPU HEPABHOMEPHOM
JIBUKCHHUH
8.5 Yckopenue.  PaBHOYCKOpeHHOE — IPSMOJIMHEMHOE
JIBUKCHHE
8.6 CBoboanoe nagenue. OneiThl [ anmnes
PaBHOMepHOE nBHKEHME TIO OKpYKHOCTH. [lepuon u
8.7 gactoTa oOpamieHus. JInHeiHast U yriaoBasi CKOPOCTH.
[IeHTpOCTPEMUTEIBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HploToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HproToHA
8.11 [IpuHIUI Cynepno3uuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
313 Cuna TpeHusi: cuiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHUS
8 MIOKOsI, TPYTHE BHUJIBI TPEHUS
R 14 Cuna TsKECTH M 3aKOH BCEMHUPHOrO TITOTEHUS.
) YckopeHne cBOOOIHOTO NaICHUS
815 IBmxenne 1aHer Bokpyr Comnma.  IlepBas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U neperpy3ku
316 Pa?HOBecne MaTepUambHOW TOYKU. AOCONIOTHO
TBEPJIOE TEJIO
317 PaBHOBecue TBEPAOro Tela ¢ 3aKPEIUIEHHOW OCBIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TshkecTH
8.18 Nmnynsc Tena. 3menenne umnyinbsca. MiMnynbe cuibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanuueckas paboTa ¥ MOIIHOCTh
827 PaGora cun Tskectu, ympyroct, TpeHus. CBs3b
' SHEPTUM U PabOTHI
823 [loTenuumanbHass »Heprus Tena, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeH1manpHas HEPTUsl CKATON NPYKUHBI
875 Kunernueckass sueprus. Teopema 0 KMHETHUECKOU
SHEPTUH
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH




8.27

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTU CKOJIBKEHUS Opycka
WIM JBIWDKCHHUS IMapUKa O HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM
JIBIKCHUU 110 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM  JBMKCHMHM  0€3  HaudaldbHOU
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TMPU PABHOYCKOPEHHOM
IBUKCHUH 0€3 HaYaJIbHOU CKOPOCTH IYTH OTHOCSITCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

Hccnenoanue 3aBUCHUMOCTHU CHJIBI TpPEHHUS
CKOJIbKEHUSI OT CHUJIbl HOPMAJIBHOTO JIaBICHUS.
Omnpenenenne kodpUIMEHTa TPEHHUS CKOJIBXKCHUS.
Omnpenenenne KECTKOCTH TpYXuHBL. OmnpeneneHue
paboThl CUITBI TPEHHUS TIPU PABHOMEPHOM JBHKCHUU
TeJa 1Mo TOPU30HTAIBHOU MoBepxHOCTU. OTpeneneHre
paboOThl CHIIBI YNPYroCTH TpU TMOABEME Tpy3a C
WCIOJIb30BAHUEM HETOJBUKHOTO U IMOABHKHOTO
OJIOKOB

8.28

duznyeckue SABJICHUS B npupoac: MpUiInBLI U OTJIMBHI,
JABMOKCHUC IIJIAHCT ConneyHom CUCTCMBbI, PCAKTUBHOC
ABUIKCHUC KHMBBIX OPraHu3MOB

8.29

TexHuyeckue yCTpOMCTBA: CHOUAOMETP, JaTUYUKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS], PAKETHI

MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

Konebarensnoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJICOAHWH: TEepHoj, YacToTa,
aMILTUTYJa
MaremMatnueckuii M NPYKUHHBIM ~ MasTHUKHU.
9.2 [IpeBpamienue  3HEPrUU  HpH  KOJIEOATEIbHOM
JBIKEHUH
9.3 3aryxatomme konebanus. BeiHyXIeHHbIE KOIeOaHus.
' Pe3onanc
Mexannueckue BoOaHbBL. (CBoOICTBA MEXaHMUYECKHUX
BOiH. lIponosbHble M momepedHble BOMHBL JliMHA
94 BOJHBI M CKOPOCTb €€  paclIpOCTPAaHCHWS.
MexaHndecKkre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKUE
BOJIHBI
9.5 3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuUE 3ByKa
9.6 WHubpa3ByK U yIbTpa3ByK
[TpakTuyeckue pabOTHI:
OmnpeneneHue 4YacToThl M TepHoAa  KoyeOaHWU
9.7 MaTEMaTHYECKOI0 MasiTHUKA.

OmnpeneneHue 4YacToThl M TepHoAa  KoyeOaHWU
PY>KMHHOTO MasiTHUKA




HccrnenoBanne 3aBUCUMOCTH Tepuoja KoJjeOaHMi
MOJIBEILIEHHOTO K HWUTHU TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuoja KoJjeOaHMi
IIPYXKUHHOI'O MasiTHUKa OT Maccel rpysa. lIpoBepka
HE3aBUCUMOCTH  Tepuoja  KojeOaHM  Tpy3a,
MIOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxunel. M3mepenue  yckopeHHs CBOOOIHOTO
NaJCHUS
dusnyecKue ABICHUS B PUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CECMUYECKHE BOJIHBI,
IIyHaMH, 9XO0
99 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIOIb30BAHUE
] yIBTPa3ByKa B ObITY M TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNEKTPOMarHUTHOE N0JIe. DJIEKTPOMArHUTHHIE BOJIHBI.
] CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 3J1eKTPOMarHuTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupozaa cseta. CKOpOCTh CBETa.
] BoHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue pabOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIbI0 MOOWJIBHOTO TesiehoHa
@dusnueckue SABICHHUS B MpPUPOJE: OHOJIOTMYECKOe
10.5 JIeCTBUE  BUAMMOTO,  yIbTPa(UOIETOBOTO  H
PEHTI€HOBCKOI'O U3JIy4eHUN
106 Texuuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
] JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHUA
11.1 JIyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsAMONMHENHOE paCIIPOCTPAHEHHUE CBETA
113 Otpaxenne cBera. Ilmockoe 3epkano. 3akoH
] OTpaKE€HUs CBETA
11.4 [Ipenomiienne cBeTa. 3aKkOH IPEJIOMIIEHHS CBETA.
] ITosiHOE BHYTpPEHHEE OTPAKEHHUE CBETA
11.5 JInnza. Xon iy4yen B 1MH3e
11 11.6 Ontuyeckast cuctema (poToanmapara, MUKPOCKONA U
' TeJNecKona
11.7 ['maz kak onruueckas cucreMa. biIM30pyKoCTh H
] JAJIbBHO30PKOCTh
Paznoxenue Oenoro cBeta B cHeKTp. OIBITHI
11.8 Heiotona.  CrnoxeHue  CHEKTPaJbHBIX  ILIBETOB.
Jucnepcus ceera
[TpakTuyeckue pabOTHI:
11.9 HccnenoBanne  3aBUCHUMOCTH  yIjla  OTPaXXEHUS
CBETOBOI'O JIy4a OT YIJIa NaJCHHUS.




W3ydenune xapakTepUCTHK H300pakeHUs MperMeTa B
IUIOCKOM 3€pKalle.

HccnenoBanne 3aBUCUMOCTH  yIJia  MPEIOMIICHHS
CBETOBOTO JIy4a OT yTJja MajJeHusl Ha TPaHUIle «BO3IyX
— CTEKJIO».

[Tonmyuyenne n300pakeHU ¢ MOMOLIBIO COOMpPAIOLIEH
JIMH3BL.

Omnpenenenre (GOKyCHOTO PACCTOSHUS U ONTHYECKOU
CHJIBI COOMPAIOLICH JTMH3HI.

OMnBITH IO PA3IOKEHHUIO OENIOro CBETa B CIIEKTP.
OnbITHl IO BOCHPUSATHIO IIBETa NPEIMETOB TPU HUX
HaOJIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI

11.10

dusnueckue sBIeHUs B pupoje: 3aTMenust ConHIa u
JlyHbl, 1IBETA TEJI, ONTUYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11 TexHuueckue  ycTpouCTBa: OYKH,  IIEPUCKOIL,
) (doToanmapar, ONTHIECKUE CBETOBOJIBI
KBAHTOBBIE ABJIEHU A
121 OmnbiTel Pesepdopna u mianerapHas MOJENb aroma.
) Mopaens aroma bopa
122 Hcnyckanue u MoOrJomeHne cBeta aToMoM. KBaHTBI.
] JInHenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTB. Anb(a, 6eTa- U raMMa-u3IydeHHs
104 Crpoenune aromHoro suapa. HyxionHas Moxenb
) aTOMHOTO siapa. M30Tonsl
125 PannoaktuBHeie npespamenus. [lepuon nomypacnana
) ATOMHBIX SIAEP
12.6 SAnepHble peakyy. 3aKOHBI COXPAaHEHUS 3aps10BOrO U
' MacCOBOI'0 YUCEI
127 DHeprusi CBs3M aroMHbIX sjep. CBs3b Macchl U
1 ] SHEPruu
12.8 Peakuun cuHresa u penenus axep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 Snepnas oHepreruka. JleWicTBHE PpaIMOAKTUBHBIX
] U3JTyYEHUN Ha JKUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGmroieHne CHJOMIHBIX W JIMHEHYATHIX CIIEKTPOB
12.10 U3ITy4EHUS.
' HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YaCTHILIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
V3mepenue parnoakTUBHOTO oHa
@usznueckue SBJICHHS B IPUPOJAE: €CTECTBCHHBIN
PaIMOAKTUBHBIN ¢om, KOCMHUYECKHE JIyuH,
12.11 PagUOAKTUBHOE H3JIy4YEHUE IPUPOIAHBIX MHHEPAJOB,

JNEUCTBHE PAJUOAKTUBHBIX H3IIy4CHHM HA OpraHUu3M
YEJI0BEKa




Texuuueckue YCTPOWCTBA: CIIEKTPOCKOII,

12.12 .
VHJVBHyaJIbHBIA TO3UMETp, KaMepa BuiibcoHa

MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpPoBePIEMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/bTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusit Ha ocHoBe PT'OC

[lonumanue ponau QUMK B  HAydyHOW KapTHHE  MHpA;
c(OPMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOU
CBSI3M U IIO3HABAEMOCTH SIBJICHUM NIPUPOABI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasymoomeil ponu (GUIUKK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKH U TEXHOJOTHH, 00 3BOJIIOLUN
(¢u3NUeCKUX 3HAHUN U MX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHMHE MHpa, O BKIAQJ€ POCCUHCKHUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYKAIOIIETO
MHUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUS O BUJAX MAaTepuu (BEHIECTBO U TOJIE), O JBMXKCHUH Kak
crioco0e CyIIecTBOBaHHMS MaTepuu, 00 aTOMHO-MOJICKYJISPHOMR
TEOPUH CTPOCHHS BEIECTBAa, O (PU3NYECKOH CYIIHOCTU SBICHHNA
OpuUpoabl  (MEXaHMYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHUE pa3iuyaTh SBJICHUA T[O OIUCAHUIO HX
XapaKTEepHBIX CBOICTB U Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIUX
TaHHOE (PU3MUYECKOE SBIICHHE; YMEHHE PACIO3HABATH IMPOSBICHUE
M3YYEHHBIX (PU3UUECKUX SIBICHUI B OKPY)KAIOLIEM MHpPE, BBIIACISASA
UX CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)

BiianeHne ocHOBaMHM IOHSATHUHWHOIO ammapara U CHUMBOJIUYECKOIO
A3bIKa (PU3UKU M UCTIOJIB30BAHUE UX JUIS PEUICHUs Y4eOHBIX 3a]ad;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS U
MIPOIIECChl, UCTIONB3Ys (YHIAMEHTAIbHbIE U SMIUPUYECKHE 3aKOHBI

YMeHHue OmMChIBaTh M3YUYECHHBIE CBOIMCTBa Teln M (U3UUECKUE
SIBJICHHSI, UCTIONIB3YS (PM3UUECKUE BEIMUHUHBI

Bnanenue ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUS C Y4ETOM
co0Jr0IeHHS TPaBUJI O€30MacHOr0 TPyia: HaOIoeHHE (PU3NIECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSTEIbHO COOMPATH SKCIIEPUMEHTABHYIO YCTAaHOBKY
U3 JAaHHOTO Habopa 000pyAOBaHUS 110 MHCTPYKLIUHU, OMUCHIBATH X0
OTIBITA U 3aIHUCHIBATH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIKI;
NPOBEJCHUE TPSAMBIX M KOCBEHHBIX M3MEpPEHHMH (HU3MUYECKHX
BEJIMYMH: YMEHHE IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIHHO
coOMpaTh 3KCIEPUMEHTAIBHYI0O YCTaHOBKY IO HHCTPYKIIMH,
BBIUMCIIATh 3HAUEHHE BEJIMYUHBI M AHAIM3UPOBATH IOJyYEHHBIC
pe3yapTaThl C Y4YETOM 33JaHHOW TOTPELIHOCTH PEe3yJIbTaTOB
U3MEPEHMUI;




IIPOBEACHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX MCCIICIOBAHUN;
CaMOCTOSITENIFHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOJUTH  HCCIENOBAaHUWE II0 MHCTPYKLIMM, IPEACTaBIATH
MOJTyYCHHBIE 3aBHCUMOCTH (PU3UYECKUX BEITUYMH B BUJE TaOIHIl U
rpaduMKOB, yYUTHIBATH IOTPELIHOCTH, JeJaTb BBIBOABI  I10
pe3yabpTaTaM UCCIEIOBAHNS

[loHnMaHue  XapaKTEpPHBIX CBOMCTB  (DU3MYECKUX  MOJeeit
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPIIOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKUIKOCTEW M TBEPABIX Tel, IJIaHETapHas MOJENb aroMma,
HYKJIOHHAsi MOJEJIb aTOMHOIO sipa) U YMEHHE NPUMEHATh UX IS
00BsICHEHUs] PU3HUECKUX NPOIIECCOB

YMmenue o0bICHATh (PU3NYECKHE MPOIIECChl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTYaIMi NPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHHE C ONOpOH Ha H3yYEeHHBbIE CBOMCTBa
¢u3nveckux sSBICHUM, (U3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENU

YMmenue pemath pacuéTHble 3amauu (Ha 6ase 2 — 3 ypaBHEHHN),
UCTIONB3YsSd 3aKOHBl W (OPMYJIBI, CBSI3bIBAIOIIUE (HUIUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIIOBUE 3a/ayH,
BBISIBJIAT HEJOCTAIOIINE JaHHBIC, BHIOUPATh 3aKOHBI M (DOPMYIIBL,
HE00XOAUMBIE JUTs €€ PeLIeHHUs, UCTIOIb30BaTh CIIPABOYHbIE JJAHHBIE,
IIPOBOAMTH PAcu€Thl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOTO
3Ha4YeHUs (PU3NYECKON BETMUUHBI; YMEHHUE OTIPENIENIATh Pa3MEPHOCTh
¢u3nUecKoil BEIMUMHBI, IOJYYEHHON IPHU PEIICHUH 3a/1a41

YMeHHue XapakTepu30BaTh MPUHIUMBI JCHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJe OBITOBBIX NMPHOOPOB, W MPOMBIIIJICHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB MO MX OMHCAHUIO, UCTIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SIBICHUA M HEOOXOAUMBIE (PHU3UUECKUE
3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHMA O (PU3MUECKUX SBICHUSAX B
MOBCETHEBHON KHM3HM s oOecneueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpuOOpaMH ¥ TEXHHYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsI U COOJIONEHUS HOPM
HKOJIOTUYECKOT0 MOBEJICHHUS B OKpY’Kalolled cpene; MOHUMaHUE
HEOO0XOUMOCTH MPUMEHEHHS AOCTIKECHUNH (U3UKU U TEXHOJOTUI
JUIsL PAallMOHAJIBHOTO MTPUPOIOTIOIb30BaAHHS

11

OnbIT moucka, mpeoOpazoBaHHUs M MPEACTABICHHUS HHPOPMALUU
¢u3MUecKoro conuep)KaHus € MCIOJIb30BaHMEM HH()OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUI; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJIy9eHHOW WH(GOpMAllMd HAa OCHOBE WMCIOIIUXCS 3HAHUU W
JOIOJHUTENBHBIX ~ MCTOYHUKOB, YMEHHE MCIOJB30BaTh IIpHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUil HAy4YHO-TIOMYISPHYIO JTUTEPATypy
($U3NIECKOTo CoNepKaHUs, CIIPABOYHbIE MaTepPHaJIbl, PECYpChl CETH
WutepHer; BiazeHue 0a30BBIMH  HaBBIKAMH IpeoOpa3oBaHUs
uH(pOpMalMi W3 OAHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHHE
co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE MH(OpPMAIUU U3 HECKOJIBKHX HCTOUHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA

OIs 11O ®U3UKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
1.1 Mexanuyeckoe aBmxkeHue. MarepuanbHas Touka. Cucrema oOTcuéra.
) OTHOCUTENBHOCTD JIBUIKEHUSI
PaBHOMepHOE 1 HepaBHOMEpHOE ABMxkeHUEe. Cpennsisi ckopocTs. Dopmyna
1.2 JUTS. BRIYMCIICHUS CPEHE CKOpocTH: vV = S/t
PaBHOMEpHOE MpsAMONIMHEHOE IBUKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tea
OT BPEMEHH B ClIy4ae paBHOMEPHOT'O MPSIMOJIMHEIHOTO IBMKEHUSI:
1.3 (1) =xo +0d
I'padviku 3aBUCUMOCTH OT BPEMEHH IS MPOSKIIMU CKOPOCTH, MPOCKIIHH
nepeMenieHus, MyTd, KOOPAMHATHI MPU PABHOMEPHOM MPSIMOIUHEHHOM
JIBHYKEHUU
3aBUCUMOCTb KOOPJMHATHI Te€JIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHXKECHHUSI:
2
Sx()=v,, #f+ay* 5
DopMybl A1 TPOEKIUU MTEPEMEIEHHUS, TPOEKIIMU CKOPOCTH U MPOEKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOIUHEHHOM JABUKECHUU:
— 1 r_‘
1‘4 S\(T)—Uo\r—a\T-
v ()=v, +a,-t,
a.(f)=canst,
Uy, = Uy, =2a,s,
I'padviku 3aBUCUMOCTH OT BPEMEHM ISl TIPOCKIIUU YCKOPECHHSI, IPOCKIIHH
CKOPOCTH, MPOEKINHU MEepeMENICHUsI, KOOPAUHATHI MPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHIKEHHUH
CBobogHoe manenne. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaeHUE Tea
[0 BEpPTUKAIW (IBMXKEHUWE TeJa BHHU3 WIM BBEPX OTHOCUTEIBHO
1.5 noBepxHocTu 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOCKIUH
YCKOPEHUSI, MPOCKIIUN CKOPOCTU U KOOPAUHATHI IIPH CBOOOTHOM TAJCHHUH
TeJa 0 BEPTUKAIH
CKOpoCTh paBHOMEPHOTO JIBIXKEHHS Teja MO OKpykHocTh. Hampasienue
CKOpPOCTH.
dopMyna At BBIYUCICHUS! CKOPOCTH Y€pe3 PAIUyC OKPYKHOCTH U MIEPUO]]
1.6 oOpareHus:
2R
=
T




IlenTpocTpeMurenbHoe yckopeHue. HampaBienne eHTpOCTPEMUTENBHOTO
yckopenus. Dopmyria 11t BBIYMCIEHUS YCKOPEHUS:

_ U
R
®dopmyiia, CBSI3BIBAOIIAS IEPHO U YACTOTY OOpALCHUS:
1
V=—
T

1.7

Macca. [1notHocTs BemecTa. @opmyiia i BBIYUCICHUS IUIOTHOCTH:

_m
14

1.8

Cuna — BektopHas pusnueckas BenuunHa. CloskeHne Cuil

1.9

SBnenue unepuuu. Ilepssiii 3akoH HeroTOHA

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOPA CHUJIBI,
JEHCTBYIOLIEH Ha TEJO

B3aumopeicteue ten. Tpernii 3akoH HeroToHa:

F3—>1 = _F1—>3

1.12

TpeHHe IOKOsS U TPCHUC CKOJILIKCHUS. CDOpMy.Ha AJIE BBIYHUCJIICHUA MOOYJIA
CHJIbI TPCHUSA CKOJILKCHUS:

Fo=u-N

1.13

Hedopmarus tena. Yopyrue u Heynpyrue nedopmaruu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

ms -5
F=G - —=

'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.

®opmyrna U1 BEIYUCICHHUS CHIIBI TSHXKECTH BOJIM3M moBepxHocTH 3emiu: F
=mg.

JBumxenue miuanet Bokpyr Cosnua. IlepBas kocMudeckasi CKOpOCTb.
HesecoMmocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndecKasi BeTHIrHA.
p=mo0

Nmnynec cucremsl teil. M3menenue umnyibea. Mmysbsce cuiisl

1.16

3akoH COXPAHCHU A UMITYJIbCA JJISL 3aMKHYTOI>'I CHUCTCMBI TCII.




D=my0, +m,0, =const

PeakTuBHOE NBMKEHUE

Mexanunueckas pabota. @opmyia Asst BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsoosa
1.17 MexaHu4eckas MOUIHOCT:
n=4
I
Kunernueckas u noteHuanbHas sHeprusa. Gopmyria A BHIYUCICHUS
KUHETUYECKON DHEPTUU:
2
no
2
1.18 .
Teopema o0 kuHeTUYeCKOU FHEprun. Gopmya AJis BHIYUCICHUS
MOTEHIIMATBHON SHEPTUH Tella, TOJAHSITOrO
HaJ 3eMIIEi:
E,=mgh
MexaHuueckasi JHEPTUSL:
E=E;+E ?
1.19 =
3aKOoH COXpaHEHUsl MeXaHW4YecKo sHeprun. Popmyra ajsi 3aKoHa
COXpaHEHUsI MEXaHUYECKOM PHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBparnieHne MeXaHMYECKON SHEPTUU NPU HATMYUU CUIIbI TPCHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Peraar. Mowmenrt cunbl: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 1 2
[MoxBwxHBIN 1 HenoABWXKHBIN 0s10kU. KIT/] mpocThIX MeXaHU3MOB,
n= Auonesnan
‘43'1’1:5‘['33'333
JlaBnenue TBEPAOIO Tena.
dopMyna 17151 BBIYMCIICHUS 1aBJIEHUs TBEPIOTO Tea:
p= F
S
1.21 Jasnenue raza. ATMochepHoe JaBlIeHUE.
I'uapocTaTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyna /17151 BBIYUCICHUSI 1aBJICHUSI BHYTPU KUIKOCTH:
p _pg ! +p am
1.22 3axoH [lackans. I'mapaBandeckuil mpecc
193 3akon Apxumena. dopmyna s onpeneraeHUs] BBITAIKUBAIONIEH CHIIBL,

JEHCTBYIOILIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTD WIH ras3:




Fam =PV

VYcnosue ninaBanus Tena. [lnapanne CYZOB 1 BO3AYXOIUIABAHUC

1.24

Mexannueckue KoyiebaHus. AMIUIMTYJA, MEPHOA M 4YacToTa KOJeOaHui.
dopmyiia, CBSI3bIBAIONIAS YACTOTY M MEPUOJI KOJICOaHUI:

1
V=—
T

1.25

MareMaTuueckuil U IPYKUHHBIN MasTHUKU. [IpeBpalienue sHepruu mnpu
KoJ1e0aTeIbHOM JIBUKECHUU

1.26

3aryxatomue Konebanusi. Beinyxaennsie konebanus. Pe3onanc

1.27

Mexanunueckue BOiHbI. [IpooapHbIE U onepedHbie BOJIHBL. [{JIMHA BOJIHBI
U CKOPOCTh paclpOCTPAHEHUS BOJIHBI:

r=v-T

1.28

3ByK. I'poMKOCTb 1 BpIcOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI HA TPaHULIE
IByX cpenl. MHdpa3ByK u yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepeHne cpeHel INOTHOCTH BEILIECTBA; apXUMELOBOM CHIIBL; ) KECTKOCTH
NPY>KUHBL, KOA(PUIMEHTa TPEHHUS CKOJIbXKEHMS; paOOTbl CHUJIBI TpPEHHUS,
CHJIBI YTIPYTOCTH; CPEIHEW CKOPOCTH IBM)KEHHUS OpycKa MO0 HAKJIOHHOU
TUIOCKOCTH; YCKOPEHHsI OpycKa IpU JIBUKEHUHU 110 HAKJIOHHOW TIOCKOCTH;
YacTOThl U MEepHuoja KojJeOaHU MaTeMaTHUeCKOro MAasiTHUKA; YaCTOThI U
nepuosa  KoneOGaHUM  MPYKUHHOTO  MAasATHUKA; MOMEHTAa  CHUJIBI,
JIEMCTBYIOIIETO Ha phlyar; paboTsl CUIIBI YIPYTOCTH MPH NOAbEME Ipy3a C
MOMOIIIBIO HEMOJBM)KHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH IMPH MOABEME
rpy3a ¢ HOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMaA MOTPYKEHHOM
YaCTH TeJIa U OT IJIOTHOCTU KUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLICH
CHJIBI OT MAaCCBhI TEJIA; CHJIbI TPEHUS CKOJBXEHUS OT CHUJIbI HOPMAJIbHOIO
J@BJICHUS U OT poJa IOBEPXHOCTH; CUIbI YIPYIOCTH, BO3HUKAIOLICH B
Npy>XHHE, OT CTENeHU JedopMaluu MPYKHUHbI; YCKOPEHUs: Opycka oT yria
HAKJIOHA HampaBJAOLICH; mepuofa (YacToThl) KoJeOaHWM HHUTSHOTO
MasTHUKA OT JJIMHBI HUTH; IEproJia KoJeOaHni NpyKUHHOTO MasiTHUKA OT
Macchl Ipy3a M JKECTKOCTH IIPY>KUHBI; MCCIECIOBAHHE HE3aBUCUMOCTH
nepuosia KojeOaHUl HUTIHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
YCJIOBHsI PABHOBECHS pblyara

1.30

Qusuueckue s61eHUs 6 npupolde. NPUMEPHI IBUKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B XMBOM U HEXKUBOU IPUPOJE, ACUCTBUE CUIIBI TPEHUS B
IIPUPOJIE U TEXHUKE, IMPUIUBBI U OTIUBBI, ABM)KEHUE IUIaHET CONHEUHOU
CUCTEMBI, PEAKTUBHOE JBUKEHUE >KMBBIX OpPraHU3MOB, PbIYaru B TeJe
YeoBeKa, BIHMSHHE aTMOC(HEpHOro [aBJICHUS Ha JKUBOM OpraHusM,
IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, IIYHAMH, 9XO

1.31

Texnuueckue ycmpoucmea: CIUAOMETP, NaTUYUKHU TTOJO0KEHHS, PACCTOSHUS
" YCKOpPCHUA, TUHAMOMCTpP, NOAUIUIIHUKH, PAKCThI, pbIyar, HOIIBI/I)KHHﬁ n
HEMOJIBIKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, TPOCTHIC MEXAHU3MEI B OBITY,
COOOIIAIONINECS] COCYJIbI, YCTPOWCTBO BOJOMPOBOJA, THUAPABINYCCKHIA




npecc, MaHOMeTp, GapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TETUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKONM TEOPUU CTPOCHHUS
2.1 BemiecTBa. Mojenu TBEPAOTo, >KUIKOTO M Ta3000pa3HOrO COCTOSHHMA
BeniectBa. Kpucramumdeckue u amopdHbie Tena
29 JIBmkeHne wacTull BemecTBa. CBs3b CKOPOCTH JBM)KEHMSI YACTHUL] C
) temnepatypoil. BpoyHoBckoe nBuxkeHue, tudpdysus
23 CMaumnBaHue U KalWUISIPHBIE SIBICHUS
24 TennoBoe pacIIMpeHue U CKATUE
2.5 TernnoBoe paBHOBECHE
26 BuyTtpennss sHeprus. Pabota u Temonepenada kak cnocoObl H3MEHEHHS
' BHYTPEHHEHN SHEPrUuu
2.7 Buibl Temonepenaym: TENJIONPOBOIHOCTh, KOHBEKLIUS, U3TYyUEHHUE
HarpeBanne u oxnaxzaeHue Tten. KoanmdecTBO TEIOTHL. Y enbHas
TEIIOEMKOCTb:
2.8 ‘
O=cm(t,—1,)
3aKOH COXPAaHEHHUs SHEPTUHU B TEIUIOBBIX IpoLEccaX. Y paBHEHUE TEIIOBOTO
29 Oananca:
0+0, +..=0
Ucnapenue n konaeHcanus. M3aMeneHne BHYTPEHHEN 3HEPTUH B MIPOLECCE
210 UCHapeHus U KoHJeHcauuu. KumeHuwe >XuIKOCTH. VYJenbHas TeIuioTa
' napoo6OpazoBanus: L = O/m
2.11 BrnaxnocTs Bo3yxa
[InaBnenue u kpucraumsanus. M3MeHeHWe BHYTpEHHEH HHEPrUU IIPHU
IUIABJICHUU U KPUCTAJUIM3ALMK. Y AeTIbHAS TEIUIOTA MJIaBICHUS:
2.12 10,
A==
m
213 BHyTpeHHA SHeprus cropaHusl TOIUIMBA. YJE€JbHas TEIUIOTA CrOPAaHMs
) TOIINBa: ¢ = O/m
2.14 [Tpunnmne! pabote! TeroBbix aeurareneit. KI1J[ rermoBoro apuraresns
IIpakmuyeckue pabomul
N3mepenne yAenbHOM TEIUIOEMKOCTA  METAUIMYECKOTO  LHWIMHJPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM KOMHATHOM TeMIIEpaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO ONYIIEH HArpeTblii LWIMHID;
2.15 KOJIMYECTBA TEIJIOTHI, OTJaHHOI0 HarpEThIM LUIMHIPOM, IOCIE Oy CKaHUS
€ro B BOJYy KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa;
YAEIbHOW TEIUIOTHl IUIaBIeHUs JbpAa. lccnenoBaHue H3MEHEHHUS
TeMIepaTypbl BOJbI IPU PA3TUYHBIX YCIOBUSX; SBJICHUS TEINIOOOMEHA PU
CMEIINMBAHUU XOJIOJHON U Tropsiueil BOJIbI; POILECCA UCIIAPEHHUS
216 Qusuueckue A6NeHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE U

KalWJUISIPHBIC SABJICHUA B HNPHUPOAC, KPUCTAJUIBI B TIPHUPOAC, H3ITYUYCHUC




Conuma, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue ycmpoucmea: KalWUIAPbl, TPUMEPbl  HCIOJIb30BaHUS
KPUCTAJIJIOB, JKUIKOCTHBI TEPMOMETp, IaTUUK TEMIIEpaTyphl, TEPMOC,

2.17 crcTeMa OTOIUICHHUS TOMOB, THTPOMETPHI, IICUXPOMETP, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onexrpusanus Teia. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoselicTBue 3apspkeHHBIX Tedl. 3akoH KynoHa
33 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe nojue. Hanpsx€HHOCTh 3nekTpudeckoro nosd. [IpuHuun
' CYNEPHO3ULMH IEKTPUUYECKUX NTOJIEH (Ha KAaUECTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsanoB. [[eHCTBHE 3JIEKTPUYECKOro IOJIA Ha
aneKTpudecKue 3apsiibl. [IpOBOJHUKY U TUAIEKTPUKH
ITocTosiHHBIN 3n€eKTpUUeCKUi TOK. [leficTBus anekrpudeckoro toka. Cuna
3.6 Toka. Hanpsixenue.
I1=q/t,U=A4/4
DnexTpuueckoe COIIPOTUBIICHUE. Y nensHOE AIEKTPUIECKOE
3.7 COIIPOTHBIICHHE:
R = pl/S
3.8 3akon Oma miist yyactka snekrpuyeckoid renu: / = U/R
ITocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 ITapannenbHoe cOeAMHEHNE IPOBOAHUKOB PAaBHOIO CONIPOTUBIICHHUS:
U=U;I=I +1:R=%
ST ST 2
CMeniaHHbIE COEIMHEHMS] IPOBOIHUKOB
3.10 PaboTa 1 MOUTHOCTB AneKTprueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyins — Jlenia:
3.11 0= Iz ‘Rt
312 OmneIT 9pcheJ:1a. MarautHoe 1nose npsMoro IpoBOAHMKA C TOKOM. JIMHuK
MarHMTHON MHJYKLIUU
313 MarsuTtHOE MoJIe ITOCTOSHHOIO MarHura. B3auMoaencTBHe NMOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnsiTel Papages. SBnenue anekTpoMariuTHo nHAyKuuu. ITpasuiio Jlenna
IIpakmuueckue pabomuwl
W3mepeHue 3IEKTPUYECKOTO CONPOTHBIIEHUS PE3UCTOPA; MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPHUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, BO3HHMKAIOIIETO B IMPOBOJIHUKE
(pe3ucTophl, JIaMIoO4yKa), OT HANpPsOKEHHWsT Ha KOHIAX IMPOBOJHUKA,




3aBUCUMOCTH COIIPOTHUBJICHUA OT MAJMWHBI IIPOBOJHHUKA, IUIOMIAAW Cro
MOMECPCUHOTO CCUCHUSA U YACITIBHOI'O COITPOTHUBIICHUA.

[IpoBepka  mpaBwia  AJsE  DJIGKTPUYECKOTO  HAMPSDKCHUS — TPH
nocJaCa0BAaTCIIbHOM COCOAMHCHUM TIPOBOJHUKOB; IIpaBHJIa IJId CHJIBI
ANEKTPUYECKOTO TOKA TPU MMAPAICIBHOM COCIWHEHUU MPOBOJHHUKOB
(pe3ucTophl U JJTAMIIOYKA)

Dusuueckue A6ieHUss 8 npupoode: SIEKTPUUYECKHE SBICHUA B aTMocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Toie 3eMiH, Jpeid
II0JIFOCOB, POJIb MArHUTHOT'O TOJIS /IS )KM3HU Ha 3emile, OJISIPHOE CHUSIHUE
Texnuueckue ycmpoucmea. 3IEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, peOCTaTt,
CUETUYMK DIEKTPUYECKONH SHEPrHH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
[IPEIOXPAHUTENH, FIEKTPOMArHUT, 3JEKTPOABUIATENb TOCTOSHHOIO TOKA,
TeHEpaTOp MOCTOSIHHOIO TOKA

3.19 OnexTpoMarHuTHble BoaHbI. 11Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JIyueBas moneinb cBera. [IpsAMONMHENHOE pacIpOCTPAHEHHUE CBETA

3.21 3akoH oTpaxeHus ceTa. Ilnockoe 3epkaino

3.22 [IpenomiieHue cBeTa. 3aKOH NMPENOMIICHHS] CBETA

3.23 Jucnepcus ceeta

324 JIunza. Xox nyueil B nunH3e. POKyCHOE paccTOsHUE JUH3BL. Onrudeckas

) cuna quH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npruoopsl
IIpakmuueckue pabomuwl
W3mepenne oNTUYEeCKOM CWiIbl  coOuparomie  JMH3bI,  (OKYCHOTO
paccrostHus coOuparomield JIMH3bI (10 CBOWCTBY pPaBEHCTBA pa3MepoB
npeaMera M M300pakeHUs, KOrjga MpeIMeT pacloyioKeH B JBOWHOM

3.26 ¢doxyce), mokazaTels MPEeTOMIICHHUS CTEKIIA.

HccnenmoBanme CBOMCTBAa H300pa)KEHUS, MOIYYEHHOTO C IOMOIIBIO
cobuparoriet TMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMIIEHHSI CBETOBOTIO JIyda OT yIJla aJeHUs Ha
I'PaHULE «BO3JYX — CTEKIIO»
397 Qusuueckue asnenus 8 npupode: 3atMenus Connua u JlyHbl, 1[BeTa Ted,
] OINITHYECKHUE sIBJICHUA B aTMocdepe (11BeT HeOa, pedpakiiys, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToammapaT, ONTHUYECKUE
] CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTB. Aub(a-, O6era-, raMma-u3nyudeHus. Peakiuu anbha-u
' Oera-pacmana
49 OmnbiTel Pezepdopna no paccesnuto anbda-yactui. [lnanerapnas moaens
) aroma

4.3 CocraB atromHoro siipa. M3oronst

4.4 [Iepuon nonypacnaza aTOMHBIX siIEp

4.5 SAnepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsJ0OBOI0 U MaCCOBOT'O YHCET
Dusuueckue s61eHUs 6 NpUpooe: €CTECTBEHHBIH PaJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHUE JIy4H, PAJIUOAKTUBHOE M3JIyYEHHE IPUPOJHBIX MUHEPAJIOB,

,Z[GI>'ICTBI/IG PAANOAKTUBHBIX H3queHHfI Ha OpraHu3M 4YCJIOBCKaA




Texnuueckue ycmpoticmea: CHEKTPOCKON, HWHIMBHUIYAIBHBIM TO3UMETP,

4.7
KaMmepa BunbcoHa, siiepHasi SJHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYHEHUKA

1. ®uszuka: 7-i knacc: 60a3oBbIil ypoBeHb. [lepoiikun .M., UBanos A.U.
AxuuonepHoe obiectBo «M3naTensctBo «IIpocBemienue.

2. @uzuka: 8-ii knacc: 6a30Bbii ypoBeHb. [lepsimikun .M., MBanos A.N.
AxuuonepHoe obiectBo «M3naTensctBo «IIpocBemienue.

3. ®usuka: 9-i1 knacc: 0a30Bbiid ypoBeHb. [leppikun .M., I'ythuk E.M.,
NBanoB A.M. u npyrue. AxkuumoHepHoe o0OmecTtBo «M3narenbcTBo
«IIpocseienuey.

METOANYECKHUE MATEPHUAJIBI 111 YYUTEJIA

1. ®usuka. Terpanb-TpeHaKED. 7 KJ1acc: rmocooue TS
oO1ieo0pa3oBarenbHbIX yupexaenuil. ABT. ApremenkoB J[.A., benara B.B.,
Boponmosa H.W. u ap. mox pen. [lanebparmesa FO.A.

2. Ousuka. Terpagp-NpaKkTUKyM. 7 KJ1acc: nmocooue TUTSL
oO1ieo0Opa3oBarenbHbIX yupexaenuil. ABt. ApremenkoB J[.A., benara B.B.,
Boponmosa H.W. u ap. mox pen. [lanebparmesa FO.A.

3. ®dusuka. TeTrpaab-3K3aMEHATOP. 7 KJIacc: rmocooue TUTS
oOieoOpa3oBarenbHbix  yupexxaeHudd. ABT. Kymaes B.B. mox pen.
[Taneobparuena HO.A.

4. ®uzuka. 3amayHuk. 7 Kiacc: mocodbue g 001eoOpa3oBaTeIbHbIX
yupexaenuit . ABT. ApremenkoB [[.A., JlomauenkoB U.A., Ilane6paties 10.A
nof pen. [Tanebparuena FO.A.

5. ®usuka. [loypouHoe TemaTHyecKoe MIaHUPOBAaHUE. 7 KIacc: mocoOue st
yuuTeneil o0iieo0pa3oBaTeNbHbIX yupexaeHuil. ABT. ApremenkoB [[. A.,
Boponuosa H. 1.

6. ®usuka. IloypouHble METOIUYECKHE PEKOMEHJALMU. 7 Kiacc. ABT.
Hrongun A. B., Kucnskosa E. B.

7. ®usmka. Terpagp-NpaKkTUKyM. 8 KJ1acc: nmocooue TUTSL
oO1ieo0Opa3oBarenbHbIX yupexaenuil. ABT. ApremenkoB J[.A., benara B.B.,
Boponmosa H.W. u ap. mox pen. [lanebparmesa FO.A.

8. dusuKa. Terpaap-3K3aMeHaTOP. 8 KJ1acc: rmocooue TS
oOieoOpa3oBarenbHbix  yupexxaeHudd. ABT. Kymaes B.B. moxn pen.
[Taneoparuena HO.A.

9. ®uszuka. 3amayHuK.8 Kjacc: mocobOue st  001eo0pa3oBaTeIbHbIX
yupexaennii. ABT. ApremenkoB JI.A., JlomauenkoB U.A., [laneOpatues 10.A
nof pen. [Tanebparuena FO.A.



10. @usuka. [loypouyHoe TemaTMyecKoe IUIAHUPOBaHME. § KIACC:
nocobwue s yuurteneu o061eo0pa3oBaTeIbHbIX YUPEKICHHU. ABT. ApTEMEHKOB
. A., Boponmosa H. U.

1. O®usuka.  Terpamp-TpeHaxeép. 9  Kkimacc:  mocodue s
oO1eo0Opa3oBarenbHbIX yupexaenuil. ABT. ApremenkoB J[.A., benara B.B.,
Boponmosa H.W. u ap. mox pen. [lanebparmnesa FO.A.

12. ®uzuka. Terpagp-npakTukyM. 9  Kiacc:  mocobue Ui
oO1ieo0Opa3oBarenbHbIX yupexaenuil. ABT. ApremenkoB J[.A., benara B.B.,
Boponmosa H.W. u ap. mox pen. [lanebparmnesa FO.A.

13. ®usuka. Terpamp-ak3ameHaTtop. 9 kmacc: mocobOue s
oOieoOpa3oBarenbHbix  yupexxaeHudd. ABT. Kymaes B.B. moxn pen.
[Tanebpatuena FO.A.

14. ®usuka. 3agauHuk. 9 kiacc: nmocodbue Ayt 001eo0pa3zoBaTEIbHBIX
yupexkaennii. ABT. ApremenkoB JI.A., JlomauenkoB U.A., [laneOpatues 10.A
nox pen. [Tanebparuena FO.A.

15. @uzuka. [loypouHoe TemaTudeckoe miaHupoBaHue. 9 kiacc: mocodue AJist
yuuTeneil o0iieo0pa3oBaTeNbHbIX yupexaeHuil. ABT. ApremenkoB [[. A.,
Boponuosa H. 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
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