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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (penepanbHOi pabouell MporpaMMbl BOCIUTAHUS U
Konnenuu npenogaBanust yue6HOro npenmera «Dusnkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYYalomMXCS M OpraHu3aluio HU3y4eHUs
GU3UKN Ha JEITEIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpemMera B peanusanuu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEJIMETOB Ha YypOBHE
OCHOBHOT'O 00IIIET0 00pa3oBaHuUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeieeHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), mpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00YyHarOIINXCS.

[Iporpamma mno ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHs METOJUYECKOU
TIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

dusurka SBIAETCI CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, OuoJIoruer, acTpoHOMUEW U (HU3NUYECKOU
reorpadueii, BHOCUT BKJaJ, B €CTECTBEHHOHAy4YHYIO KapTHUHYy MHDa,
IPEIOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAYyYHOTO METOJa
MO3HAHUSA, TO €CTh CIIOC00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa W3 TJIaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

WN3yuenne ¢usuku Ha 06a30BOM ypOBHE TMIPEAINOJaraeT OBJIAJICHUE
CIIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIEIOBAHUS;
WHTEPIPETUPOBATh JAHHBIE W HCHOJb30BAaTh HAy4YHbIE JIOKA3aTENIbCTBA IS
MOJIyYEHHS BBIBOJIOB.

[lenn wu3yueHuss (PuU3MKK HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B KoHienuu mnpenoaaBaHus ydyeOHoro mnpenmera «®Duszuka»y B
oOpasoBarenbHbIX oOpraHusanusax Poccuiickoit  ®Dexepanuu, peaU3yIOMIHX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKACHHOW pelICHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).

Heau uzyyenus pusnku:

OpUOOpPETEHNE HMHTEpEca M CTPEMJIEHUS OOy4YAIOIIMXCA K HAayYHOMY H3YUYECHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;
pa3BUTHE TMPEICTABIECHUNA O HAYYHOM METOJie¢ NO3HAaHUA U (HOPMHUPOBAHHE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

(GbopMHpOBaHHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3y4YEeHHsS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrE TPEACTABICHUNW O poOMU (PU3UKH IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEJCTABIECHUNH O BO3MOXHBIX cdepax Oynymieil npodeccruoHaIbHOM
NEeATENbHOCTH, CB3aHHOW C (PM3MKOM, MOATOTOBKA K JalbHEMIIEeMy OOyYEHHIO B
HTOM HaIpaBJICHUH.

JlocTmkeHne 3TUX Iiesield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero 00pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIICIYIONINX 3a4a4:
npuoOpeTeHre 3HAaHUK O AMCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npUOOpPETeHNE YMEHHM OIUCHIBaTh W OOBACHATH (U3HUECKUE SBICHUS C
UCIIOJIb30BaHUEM TTOJTYUYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a7ad C HCIOJIb30BAaHUEM
($u3HUECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HAOMIOAATh MPUPOJHBIC SIBJICHUS U BBIOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C MCIIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;
OCBOEHHUE MPUEMOB pabOThI ¢ HH(OpMaIel (PU3NIECKOTO COAEPKaHUs, BKIIFOYas
UH(OPMAIMI0O O COBPEMEHHBIX IOCTHKEHUSX (PU3HMKHU, aHAJIU3 M KPUTUYECKOE
OIleHUBaHWE WH(OPMAITUH;
3HAKOMCTBO €O cdepaMu NpoPecCHOHANbHON JESTEIbHOCTH, CBSI3aHHBIMU C
bu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM Ha JOCTHKEHUSX
(bu3HUECKON HayKH.

Ha usyuenue ¢usuku (06a30BbIl YpOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8
Kiacce — 68 yacoB (2 4aca B Hejenmo), B 9 kimacce — 102 yaca (3 yaca B Heneio).

[Ipeasnaraemplii B mporpamMme 1o (U3MKe MepeyeHb J1adOopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JIeJaeT BRIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



O6yanOHIPIXC$I, CIINCKA JSKCIICPHUMCHTAJIBHBIX BaﬂaHHﬁ, npcajlaraCMbIX B paMKax
OCHOBHOT'O I'OCYTapCTBCHHOT'O 3K3aMCHaA I10 (I)I/ISI/IKC.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYKAIOIIEr0 MUPA.

®dusuka — Hayka O npupone. SBieHus npupoasl. OuznuecKue SBICHU:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckne BenwuuHbBL. M3MmepeHune ¢uznuecknx BenuduH. Du3nuecKue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoHasi CUCTeMa €MHHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl TMO3HAHWA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIOTE3, 0ObICHEHNE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJEIEH.

Jemoncmpayuu.

MexaHnueckue, TEMI0BbIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBIICHUS.
dusnueckue MNpuOOpsl U MpOLEAypa MNPSIMBIX HM3MEPEHUM AaHAJIOrOBBIM U
1M (pPOBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OrnpesienieHre 1EHbI AeEHUs IIKaIbl U3MEPUTEIIBHOTO MPUOopa.

N3mepenune pacCTOsIHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

OnpeneneHre pa3MepoB MaJIbIX TEJl.

HN3mepenue temnepaTypsl OPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpAa U JaTYMKa
TEMIIEPATYPHI.

[IpoBeneHne mccmeoBaHMs MO MPOBEPKE TMIIOTE3BI: AAIBHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbINe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHble CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJNb, HUX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBkenne uactuy BemecTBa. CBfA3b CKOPOCTH JBMIKEHHS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkeHue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IIPUTSKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbpl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Ha6ntonenue 6poyHOBCKOTO ABMKEHHUSI.
Habmronenue nuddysumn.



HaGnronenue sBieHuil, OOBSCHAIOMIMXCA NPUTSHKEHUEM WIM OTTAJKHUBAHUEM
YacCTUIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (hoTorpaduit).
OnbITH 110 HAOIO/IEHUIO TETIOBOTO PACIIIMPEHUS Ta30B.
OMnBITHI IO OOHAPYIKEHHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHUS.

Paznen 3. JIBuskeHue u B3auMoAeiCTBHE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBneHne uHEpUMHM. 3aKOH HMHEPLUUHU. B3auMoaeicTBHE Tell KAk NpUYMHA
W3MEHEHUS CKOpPOCTH JBWXKE€HMsI Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHUILIE
00bEMa BelIecTBa.

Cuita Kak xapakTepucThka B3auMozencTBus Tenl. Cuila ynpyroctTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHHS U CHJIA
TskecTH. CHlla TSDKECTH Ha Ipyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAIPABJIEHHBIX 10 OJHOW npsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Halnronenue MmexaHM4eckoro ABM>KEHUS Tela.

N3mepenne ckopoCcTr NPSIMOJTMHEWMHOTO JIBUKEHHS.
HaOntonenue siBieHNs] THEPIUU.

HaGnronenue n3aMeHeHus1 CKOpOCTH TP B3aUMOJICHCTBUM TE.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TE.

CrioxeHune CHil, HallpaBJICHHBIX 10 OJHOW MPAMOM.

Jlabopamopnuie pabomul u onvimol.

Ornpenenenrue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJIENU
IIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOIBKEHHS OpyCcKa WIH IIapuKa 10 HAKJIOHHOU
IIJIOCKOCTH.

Ornpenenenne mIoTHOCTH TBEPAOTO TENA.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsoKeHUs (IedopManuu) npy>KHHbI
OT MPUJIOKEHHOMN CHUJIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHUS OT BEca TeJa
Y XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB..

Hanenue. CriocoObl yMEHBIIICHUST ¥ YBETTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus



TBEPJIBIMU TEJIAMH, KUIAKOCTIMU U razaMu. 3akoH [lackans. IIHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT TIyOMHBL. ['mapocraTuyeckuid
napanokc. Coob1aromuecs cocyasl. ['nipaBinyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBiaeHue. [IpuunHbI CcyniecTBOBaHUS
BO3MyIIHONW 00o0mouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus aTMOc(HEepHOro 1aBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbB JAAaBJIEHUA ra3a OT TEMIEPaTyphI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBusi aTMOCHEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT O00BEMA MOrPYKEHHON YacTH Teja U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHMS TEJI: IUIABAHWE WM IOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHS TUIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnegoBanne 3aBUCMMOCTH Beca Tela B BOJAE€ OT OOBbEMA MOrPYXKEHHOM B
YKHAJIKOCTh YaCTH TENa.

OnpeneneHre BBITAJKUBAONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
AKUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JCKWCTBYIOIIEH HA TEJIO B
XKUJIKOCTH, OT MaccChl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, EUCTBYIOLIEH
Ha TENO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTU Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHUE JIOJKW M ONpENEIICHHE €&
IrPy30I0ABEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

MexaHnnueckas paboTa. MOIIHOCTb.

[IpocTtble MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. l[IlpumMeHeHue mpaBuia paBHOBECUs pbluara K OJIOKY.
«3onoroe npaBwio» MexaHukd. KIIJI mpocteix wmexanuzMoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAIbHAS HSHEPTHS.
[IpeBpaiienre 0AHOTO BUAa MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
SHEPruu B MEXaHUKE.

Jemoncmpayuu.

[IpruMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.
Onpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBHKEHHUU Teja IO
TOPU30HTATBLHON TOBEPXHOCTH.
Uccnenosanue ycioBuil paBHOBECHUSI pblyara.
N3zmepenune KIIJ[ HakJIOHHOM TIIIOCKOCTH.
N3ydenune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.
8 KUIACC

Pa3zpnes 6. TerioBbie sABJICHUA.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHUSA
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUNW MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHKe U KalWUISIPHBIE sIBJICHUS. TerioBoe paclliupeHnue U CKaTHe.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE padoTHL. Bunet TEIIoNEePEAAYU:
TEIUIONPOBOAHOCTh, KOHBEKLIHS, U3IIyUYCHHUE.

KonudectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u kouzaeHcarus. Mcnapenwme. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTrMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

[Mpuauuner pabotel TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TeruoBble IBUTaTENIN U 3aIIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHHUS.
Ha6mronenune nuddysun.
Habmronenue sBIIeHUI CMauyMBaHUS U KAUJUISIPHBIX SIBIICHHI.



HaGnronenue TemioBoro pacimmpeHus Tedi.

HN3MmeHeHune HaBJICHUA Ta3a IIpU HU3MCHCHHH 00BéMa W HarpCBaHUHU

OXJIXKICHUH.
[IpaBuna u3mMepeHus TEMIIEPATYPHL.
Bunsl Temonepenayu.
OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOGmroneHnne kureHus.
Habmroreare mocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIHM caxapa.

NI

OnbITEl IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPIBIX

TeN.
Omnpenenenue qaBjaeHUs BO3yXa B OaIOHE MINPHULIA.

OnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro oobéma u

Harp€BaHUs WK OXJIAKIACHUS].

HpOBepKa TUIIOTE3bl JIMHEMHON 3aBUCHUMOCTHU JJIINHBI CTOJIONKA KHUIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue n3mMeHeHus BHyTPEHHEN SHEPIUM Tella B pe3ysibTaTe TeIulonepeaadn

¥ paOOThI BHEIITHUX CHII.

UccnenoBanue sBJIEHUS TEIUIOOOMEHA TPU CMEIIMBAHUHM XOJIOJHOM M Tropsuen

BOJIBI.

Onpe):[eneHHe KOJMYECTBA TCINNIOTLI, ITOJYYCHHOI'O BOJIOM Inpu TEeIJI000MEHE C

HarpeThiM METAJUIMUYECKUM LIHJIUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue mpoiiecca UCIIapeHUsI.

OrnpeneneHre OTHOCUTEILHON BIIAXKHOCTH BO3yXa.

Onpenenenue yAeabHOM TEMIOTHI IJIABJICHUS JIbJA.
Pazgen 7. DaekTrpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeiicTBue

3apAKCHHBIX  TCIIL. 3aKoH Ky.IIOHa (SaBHCI/IMOCTB CHIJIBI
3apsPKECHHBIX TCJI OT BCJIMYMHEBI 3aPA10B U paACCTOAHHA MCKIOY TCJ'IaMI/I).

BBaHMOHeﬁCTBHH

Onekrpuueckoe mnoiae. Hanpsok€HHOCTH diekTpudeckoro noiist. IlpuHnmn

CYNEPIIO3ULINH dJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.

DJIeKTpOreHepaTop. Cnoco0bl MOJTYyYEHUSI AIEKTPUUECKOM SHEPI'UHu.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJIeKTpU3aLMs Tell.

JIBa poa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJCHCTBUE 3aPSAKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsJIOB.

[IpOoBOHUKM Y TUSIICKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIericTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIIEPMETPOM.

N3mepenne 3meKTpuyecKoro Hanps>KeHUsT BOJIbTMETPOM.

Peocrar u marasuH cONpOTUBICHUN.

B3aumopelicTBre NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXKHOCTHU Pa3JI€JICHUS MOJIOCOB MarHUTA.



MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe noJje ToKa. DJIEKTPOMArHHUT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.
HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.
Onbitel Dapapes.
3aBUCUMOCTh ~ HANpPaBICHUS  HMHAYKIIMOHHOTO TOKAa  OT  YCJIOBHM  €ro
BO3HUKHOBEHHUS.
DJIEKTPOre€HepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.
OnbIThI O HAOIIOACHUIO JIEKTPU3ALUY TEJI UHIYKIIUEH U TIPU COPUKOCHOBEHUH.
HccnenoBanue nercTBUS JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U JUAJIEKTPUKH.
COopka u mpoBepka padOTHI IEKTPUUECKON EMH MTOCTOSTHHOTO TOKA.
N3MepeHue u peryinpoBaHUe CUIIbI TOKA.
N3MepeHune u perympoBaHUE HAIIPSKEHHUS.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HIOYILIETO YEpe3 Ppe3UcTop, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
OnbIThl, JI€MOHCTPHUPYIOIIHE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €0 JIJIMHBI, IUIOMAU TONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka mpaBuwiia CI0KEHUSI HANPSIKEHUI TPU MOCJIEA0BATEIIbHOM COCIMHEHUHN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia g CUIIBI TOKA MPU NapaluIeIbHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.
Onpenenenre MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTA CHJIBI TOKa, HIAYIIErO YEpe3 JaMIIOYKy, OT
HaIpsDKEHMS Ha HEW.
Onpenenenue KIIJ[ narpeBarens.
HccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB MPU HUX OOBEAMHEHUH U
pa3iciICHUHN.
HccnenoBanue nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThI, AEMOHCTPUPYIONIUE 3aBUCHUMOCTh CHUJIbI B3aUMOJEHCTBHUSI KaTYIIKUA C
TOKOM U MarHuTa OT CHJIbI TOKA M HAIlPaBJICHUS TOKA B KaTYyIIKE.
N3ydenue neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.
Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.
ONBITHI IO UCCIIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM MHAYKIUU: UCCIEIOBAHUE
W3MEHEHUM 3HAYEHUS U HAIIPaBJIEHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Pa3zgea 8. Mexannueckue siBJCHHUA.

Mexannueckoe JBWKeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMKEHUA. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBxkeHne. HepaBHoMmepHoe npsiMmosiHelHOe JBHkeHue. CpelHsisi U MTHOBEHHas
CKOPOCTB TeJa IPYU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE nBHXKEHHE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[Iepsbiit 3axkoH HeroToHa. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpyHIMT Cynepno3uLUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpameHusi. MoMeHT cuitbl. L{eHTp TsxecTu.

Nmnynec tena. 3menenne umnylibca. UMmynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJbca. PeakTUBHOE IBUKEHHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa Ccuil TSKECTH, yIPYrocCTH,
Tpenus. CBsi3b dHepruu U padoThl. [loTeHIManbHas YHEPTUsl Tela, MOAHITOrO Haj
MTOBEPXHOCTHIO 3eMIIH. [oTeHIIManpHas sHeprus cxxaTou npyxuubl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIuMu.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABUKEHHUS Tejla OTHOCUTENIBHO Pa3HBIX TE OTCUETA.
CpaBHeHUE MyTel U TPACKTOPU IBUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIIBHO
Pa3HBIX TEN OTCUETA.

N3mepenne CKkOpoCTH U YCKOPEHUS NPSIMOJIMHEHOTO IBUKEHMUSL.

HccnenoBanune nmpru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABMKEHHUS Tella MO OKPYKHOCTH.

HaGnronenne MexaHWYECKHUX SBJIICHHM, NPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUXEHHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHUS T€Ia OT MACChI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT TPY B3aUMOJICUCTBUU TEIL.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.



[Iepenaua ummyJibca Ipy B3aUMOJEHUCTBUU TEIL.

IIpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmoienne peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHre MEXaHUYEeCKON SHEpPruv MpH [BWKEHUM Tejla MOojA JAeHCTBUEM
PYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JaJIbHEMIIEr0o paBHOMEPHOIO JBUKEHUS
HIapUKa WINA TEIEKKH.

Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM ABUKEHUS IIapuKa 10
HAKJIOHHOU IIJIOCKOCTH.

OnpeneneHrne yCKOpeHUsl Tela NP PaBHOYCKOPEHHOM JIBH)KEHHH IO HAKJIOHHOMW
IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHYKEHUN
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIDKEHWH 0O€3 HadajabHOU
CKOPOCTH MYTH OTHOCATCA KakK pPsiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILLWE
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUSI.

Omnpenenenne kKodpUIIMEeHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CWIIBI TPEHHUST IPU PABHOMEPHOM [JBHKEHUM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIBI YIIPYTOCTH IPH MOABEME Tpy3a € UCIOJIb30BAaHUEM
HEMOJIBMXKHOIO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXpaHEHHsI SHEPT M.

Pa3zngen 9. MexannuecKkue KoJIe0OaHHUA W BOJIHEBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/,
4acToTa, aMIUINTy1a. MaTteMaTHuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIrUH NP KOJIeOATETbHOM JBUKECHHUH.

3aryxaromue — konebaHus.  BbpIHyxzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHWdeckux BoJH. [IpoponbHbie U
nornepeyHble BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€  pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. H(pa3Byk u
YJIBTPa3BYK.



Hemoncmpayuu.

HaGnronenue xonebanuii Te1 moj ASUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue koneGanuii rpy3a Ha HUTH U Ha NIPY>KUHE.

Halnronenue BbIHYKIEHHBIX KOJEOaHUI U pe30HaHCcA.

Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOThI M eproa KoJIeOaHU MaTEMaTHYECKOI0 MasTHHUKA.
Omnpenenenre 4aCTOTHI M MIEpUoia KoJieOaHUN MPY>KUHHOTO MAasSTHUKA.
UccnegoBanue 3aBUCMMOCTH TIEpUOJia KOJIEOAHHI TTOJIBEIIEHHOTO K HUTHU I'py3a OT
JUTUHBI HUTH.

HccnegoBanne 3aBUCMMOCTH MEpUOAa KOJEOaHMM NPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NepHoJa KojeOaHul Ipy3a, MOJABEIIEHHOTO K HUTH, OT
MAaccChl rpy3a.

OneITl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh NEPHOJA KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a 1 KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHs CBOOOHOTO MaACHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJH JJIs COTOBOM CBSI3H.

OnekTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOJHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

N3yuenune cBONCTB AIEKTPOMATrHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO TeledoHa.

Paszpnes 11. CBeToBbIC SABJICHUS.

JlyueBas  Mogmenp  cBera.  Mcrounmkm — ceera.  [IpsmonmnenHoe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHusi cera. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. lMcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.



Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biam3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel Hblotona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. /(nucniepcust ceera.

Jemoncmpayuu.

[IpssiMosMHEMHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n3o0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuueckuii CBETOBOI.

Xon nyuel B coOuparonieit JInH3e.

XO0J Iy4yel B pacCEeMBAIOIIEH JINH3E.

[Tomydenne n300paxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunnun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
Mopenb rinasa.

Pa3noxenue 6enoro cBera B CIEKTP.

[Tomyuenue 6emoro cBeTa MpH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

Hccnenoanne 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3ydenune xapakTepucTUK N300pakeHUs MpeIMeTa B INIOCKOM 3epKaJie.
HccnenoBanune 3aBUCMMOCTH yIJia MPEIOMIICHUSI CBETOBOTO JIy4a OT Yria NajeHUs
Ha IPAHHUILIE «BO3AYX—CTEKIIO».

[Tomyuyenue n300pakeHni ¢ TOMOIIBIO COOMPAIOIICH JINH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIbI COOUpPAIOIEH JTMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITHI IO BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOJIOJECHUU Yepe3 I[BETOBBIC
bUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue cBera aroMoM. KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, OeTa- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmoxens aromHoro sngpa. HM3zoromsl. PannoakThBHBIE
npeBpauieHus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO MU MAacCOBOIO YHUCEIL.
DHeprusi CBsI3W aTOMHBIX siaep. CBsI3b Macchl W SHEpruu. Peakuun cuHTE3a U
nenenus saep. Ucrounuku sneprun CostHIla U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX W3JIYyYEHUW HA JKHUBBIC
OpraHU3MBI.



Hemoncmpayuu.
CnexTpbl U3Ty4eHUS U MOTJIONIEHNUS.
CrexTphl pa3IuYHbIX a30B.
CnekTp Bogopo/a.
Ha6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3ZUPYIOUTUX U3ITYUYEHUH.
Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaOnronenue CriiomHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITYUYECHUS.

UccnenoBanne TpekoB: WU3MEPEHUE SHEPIUU YAaCTULbI MO TOPMO3HOMY IyTH (MO
dboTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOPHTEIBLHO-00001IAXOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000MAIOIINIT MOy b NIPEAHA3HAYEH IS CHCTEMATH3allun
U 0000IIeHHsT  TPEIMETHOTO  COACpKaHWA H  OMNbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOydaromuxcs,
BBIOPABIIIAX 3TOT YUEOHBIN MPEIMET.

[Ipy u3ydyeHUn JAHHOTO MOMAYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NESITETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHWE HAay4YHBIX METOJIOB MCCJICIOBAHUS
SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (Pu3nyeckue
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HaHWs, pelaTh 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHATBHO JESITEIIbHOCTHBIN XapaKTep JAHHOTO pas3fielia peaanu3yeTrcs
32 Ccu€T TOro, 4YTOo OOydYaroUIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSITH
dbu3ryuecKue SBICHUS B OKPY’KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
Yyucye AJsl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HambOJee BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPIuu.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 001er0 0Opa3oBaHUs HAIPaBJICHO
Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTare n3ydeHus GU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs
y oOyyaromierocss OyayT cOpMUPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTATHI B
YacTU:
1) naTpMOTHUYECKOr0 BOCTIMTAHUSA:

" NIpOsIBICHHE HMHTEpECa K MCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOIA
duznyecKoil HayKu;

" LEHHOCTHOE OTHOIICHHE K JOCTIKCHUAM POCCUHCKHX YUEHBIX-(DHU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

© FOTOBHOCTb K AKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYNMbIXH
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHUEM JIOCTHKEHUU
(1)7637097

" 0CO3HAHME BXXHOCTH MOPAIbHO-ITHUCCKHX IPUHIIAIIOB B ASATEILHOCTH YIEHOTO;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

" BOCIpPHSITHE DCTETHYCCKHX KAueCTB (DH3MYECKOM HAYKH: €€ TapMOHHYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAYYHOI'0 NMO3HAHUS:

" 0CO3HAHHUE IEHHOCTH (H3MYECKOH HAYKM KAaK MOIIHOrO MHCTPYMEHTA MO3HAHMUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIISAIOIIEH KYIbTYPHI;

" pasBHTHE HAy4yHOH JI00O3HATENHLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) gpopmupoBaHus KyJbTYPbI 310POBbSI M IMOLHOHAJIBHOI0 0JIATONOTyYHA:

" O0CO3HAHHE IIGHHOCTH OC30MACHOTO 00pa3a JKM3HH B  COBPEMCHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBUJ O€30MacHOrO TIOBEJEHUSI Ha
TPaHCIIOPTE, Ha JOporax, C SJIEKTPUUECKMM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

" c(hOpPMHPOBAHHOCT HABBIKA PeICKCUH, IPU3HAHUE CBOETO IPaBa Ha OLIHOKY 1
TaKoro K€ IpaBa y APYyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

" aKTHBHOE ydYacTHe B pCIICHHH NPAKTUYECKHX 3agad (B PAMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOW U COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (U3UYECKUX 3HAHUI;

" HHTEpeC K MPAKTHYECKOMY M3YUYEHHIO IPO(ECCHil, CBS3aHHbIX ¢ (H3HKOI;

7) IK0JOru4eCKOro BOCIMTAHMS :



OpHCHTAaIs HA MPUMEHEeHHE (HU3UUECKUX 3HAHUH IS PEIIeHUs 3a1a49 B 001acTH
OKpY’KaloIel Cpefbl, MIAHUPOBAHUS TOCTYNKOB M OILIEGHKH WX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKAIOIIEH Cpeibl;

" 0CO3HAHHE TIIOOATBHOrO XapakTepa DKOJOTMYCCKHX MpobIeM H myTeil HX
peIICHMUS;
8) amanTanMM K HM3MEHAKMUMCH YCJIOBHAM COUMAJIBHON M IPHUPOIHOH
cpeabl:

~ HOTPeGHOCTh BO B3aMMOJCHCTBHH IIPH BBIMOTHEHHH HCCICIOBAHHUI H IIPOCKTOB
¢dbu3HUecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

" IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUCCKYIO AeATeIbHOCTD;

noTpeOHOCTh B (DOPMHPOBAHWM HOBBIX 3HAHUW, B TOM YHUCIE (HOPMYIUPOBATH

U7IeH, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX U SABJICHUSX;

Ooco3HaHHe ACHUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH B 00JacTh
bu3uKY;

" IIAHHPOBAHHME CBOETO PA3BUTHS B IPHOOPETEHHH HOBBIX (DU3HUECKHUX 3HAHHIA;

CTpEeMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aMMOCBS3W IPUPOJIBI, OOIIECTBA H
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UYCCKUX 3HAHUH;

OIICHKA CBOUX JCHCTBHUI ¢ YYETOM BIIMSIHHUS Ha OKPYIKAIOIIYIO CPETy, BO3MOKHBIX
rJ100aJIbHBIX IIOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe oCBOCHHMS TpOrpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
obmero odpa3oBanus y oOydarorierocs OyayT chhopMHpOBaHEI MeTANpPeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbBIE NCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4eOHbIC  JCWCTBHS,  PpETyJISTHBHBIC
yHUBEpCaIbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE JeHCTBUS

ba3oBble Jiornueckue aeiicTBUA:
BEISIBIISITh U XapaKTePU30BaTh CYIECTBCHHbBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpHU3HAK KIACCU(MUKAIIUA, OCHOBAHUSA IS
000011IeHNS U CpaBHEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX U HAOJTFOCHUSIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHUSM;
BBISIBIISITh IPUYUHHO-CIIC/ICTBEHHBIC CBSI3H MPU M3yYCHUH (DU3UYCCKUX SBICHUHN U
MIPOIIECCOB, JIEJIaTh BBIBOJBI C HMCIIOJIB30BAHUEM JACAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOUE€HHUM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBSI3IX (PM3UUECKUX BEJIMYUUH;



CaMOCTOSATENIbHO BBIOMpATh CcHoco0 pelreHus y4eOHOM ¢Gu3HYecKol 3aaauu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEILICHHUS, BHIOOpP Hanbosee MOIXOJSIIETO C
y4ETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1edCTBUS:
UCIIOJIb30BaTh BOIPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH IO CaMOCTOATENBHO COCTaBJIECHHOMY IUIaHY OIBIT, HECIOXHBIN
du3nYECKUil SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UIECKOTO SBICHUS;
OLICHMBATh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh HH(OPMAIINIO, MOJYYCHHYIO B
XO0JI€ UCCIIEIOBAHUS WIH SKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYIUPOBAaTh O0O0OIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOACHUS, OTIbITa, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaKk)K€ BBIJBUTATh MPEAMONOKEHUSI 00 HMX Pa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
IPUMEHSTh Pa3IUYHbIe METO/bl, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U 0TOOpe
uH(pOpMaIMU WM JAHHBIX C Y4YE€TOM MpPEAJIOKEHHOM Y4yeOHOW Qu3nyeckon
3a/1a4H;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh U  UHTEPIPETHPOBATH  MHPOPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY TpeCTaBiIeHUsS HHPOPMAIUU U
WLTIOCTPUPOBATH pPellaeMble 3a7aui HECTOKHBIMHA CXEMaMH, TuarpaMmmamMu, HHOU
rpaduKoi ¥ UX KOMOMHALIUAMHU.

KoMMyHHKAaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS:

B XOJIe OOCYXXJIeHHs y4eOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoT U
IIPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOl T€Mbl M BBICKA3bIBATh
WJeH, HAIleJICHHbIE Ha pEIICHUE 3a7aud U TOJIepKaHHe OJarokerareabHOCTH
OOIIICHHS,

COTIOCTABJIATh CBOU CYXJACHUA C CYXIACHUSIMM JAPYTrUX YYaCTHHKOB JHAaJIora,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJNbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHUMAaTh M HCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW © HWHIUBUIYATbHOU
paboThI NpU PEIICHUH KOHKPETHOM (PU3NUYECKON TPOOIEeMBbI;

IPUHUMATH [I€TTH COBMECTHOW JEATEIHHOCTH, OPTaHM30BBIBATH JICHCTBUS MO €&
JOCTHMKCHHIO: pPACIpeieNsaTh poiH, O0OCYXIaTh MPOLECChl U  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;



BBINOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAYECTBEHHOTO pe3ysbTara Mo CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEHCTBUA C APYTMMU WICHAMHA KOMAHJIbI;
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOWIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PerJIHTI/IBHbIe YHUBEPCAJIBLHBIC yqeﬁnble I[eﬁCTBHﬂ

Camoopranusanus:
BBISIBIISITh TIPOOJIEMBbI B JKM3HEHHBIX U YYEOHBIX CHUTYaIUAX, TPEOYIOIIMX s
penieHus: GU3nUecKuX 3HaHUM;
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOJaX MPUHITHUS pelIeHU (MHAUBUAYAJIbHOE,
NPUHATHE PELICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIINON);
CaMOCTOSTENILHO COCTABJIATh AITOPUTM pEIIeHUs (PU3MUECKOU 3a7aud WU IJIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMbie BapUaHThI PEIICHU;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U IPEAJiarath IiaH €€ N3MEHEHUS;
OOBSACHATH MPUYHMHBI JTOCTUKEHUS (HETOCTHXKEHHS) PE3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLICHKY NMIPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B [IEATEIBHOCTh (B TOM UHCII€ B XOJ[ BBINOJHEHUS
(bu3HYecKoro MCCIe0BaHUSl WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
U3MEHUBIIMXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITNX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JIPyroro 4YejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTroro;
NpU3HABAaTh CBOE MPABO HA OMIMOKY TPH pelieHWH (PU3WYECKUX 3ajad Wik B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAaKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 7 kJjiacce IpeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATUSA: (PU3NYECKHE M XHMHYECKUE SIBJICHUSA, HAOJIOJEHUE,
KCHEPUMEHT, MOJENb, THUINOTE3a, €AUHULBI (U3HMUECKUX BEJIWYHH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHHMS BellecTBa (TBEPHOE, JKUIKOE, ra3000pa3Hoe),
MEXaHU4eCcKoe JABWXKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIMHEIHOE),
TpPaeKTOpHsl, paBHOAECHCTBYyIOWas cuia, aeopmanus (ympyras, IiacTUYecKas),
HEBECOMOCTB, COOOLIAIOIINECS COCYBL;



paznuyaTth siBieHus (aud@ys3us, TEmIoBOE JBIKEHHME YacTUIl BEIIECTBA,
PaBHOMEPHOE IBUKEHHUE, HEPABHOMEPHOE JIBHXKEHUE, UHEPLUS, B3aUMOICHCTBHE
TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBIO BpAllCHHUS, Ieperaya
JABJICHUS] TBEPABIMU TEJIaMU, >KUAKOCTAMH M rasaMu, aTMOoc(epHOe IaBlICHHUE,
IJIaBaHWE TeJl, NpPEeBpalleHUusT MEXAHWYECKOW SHEpPruy) IO ONUCAHUID HX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JIaHHOE
(bu3nUecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3MYECKUX SIBJICHUN B OKpYKalollem
MHUpE, B TOM 4Yucie (U3UYECKUE SBICHUS B TMPHUPOJEC: MPUMEPHI JBWKCHHUS C
PAa3IMYHBIMHA CKOPOCTSMU B KMBOU U HEXKUBOU MIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B
OpUpOAEe U TEXHUKE, BIMSHUE aTMOCHEPHOrO AAaBJICHHUS HA >KUBOW OPTraHH3M,
MJIaBaHWE PbHIO, pbIYaru B TeJIe YeJOBEKa, MPU ATOM MEPEBOAUTH MPAKTHUECKYIO
3a/lauy B y4€OHYIO, BBIJICTISATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHUM;

OMKCHIBATh W3YYEHHBIE CBOMCTBA TE€N W (PU3UYECKHE SBICHUSA, WCIOIb3Ys
¢dbusnueckue BeaMUMHBI (Macca, OOBEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Teja, CHUila
TpeHUs, AaBjicHUE (TBEPAOrO TeNa, >KUJIKOCTH, Ta3a), BBITAIKUBAIONIAS CHUIIA,
MeXaHH4YecKas paboTa, MOIIHOCTb, IICYO CHIIBI, MOMEHT CHJIbI, KOA((HUIHEHT
M0JIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKasi U TOTCHIIMAJIbHASI DHEPT U ), PU
OTMMUCAaHUU TPABUIBLHO TPAKTOBATh (YU3WUYECKUN CMBICT UCIIOIb3YEeMbIX BEJIUYUH,
uxX O00O03HAUCHHUS] U €JUHULIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIONIUE TAHHYIO (DH3UYECKYIO BETUYMHY C APYTHUMH BEIIMYUHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS U TPOLIECCHI, UCIOIb3YS
npaBuUiia CIOXKEHUs cuil (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, MpaBUIO paBHOBECUs pbldyara (00kKa), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOW SHEpruu, NpH OSTOM JaBaTh
CIIOBECHYIO (POPMYJIHMpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTHU4ecKoe
BBIPAXKEHUE;

OOBSICHATH (DU3UYECKHE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE€ CHUTyallud MOpPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBISBISATH
IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JOTUYECKUX IIIaroB
¢ onopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayud B |—2 JEHCTBUA, MCMOJIB3Yys 3aKOHBI U (DOpPMYIIBI,
CBs3BIBAIONIME (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJaduu
3aMuChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKUE BETUYMHBI B (POPMYIIBI U



MIPOBOJUTH PACUYEThI, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE JJI PEIICHUS
3a/1a4, OLIEHUBATh PEATTUCTUYHOCTD MOTYYEHHON PU3NUECKON BETUUNHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (U3UUYECKUX
METOJIOB, B ONHMCAHUM HCCJIEIOBAHUS BBIIEIATH MPOBEPSEMOE MPEAINOIO0KEHNE
(rumotesy), pa3nuvaTh U UHTEPHPETUPOBATH MOTYUYECHHBIM Pe3yibTaT, HaXOAUTh
OIIHUOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 10 €r0 pe3yjbTaTaMm;

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (PU3UIECKUX
CBOMCTB Tel: (OpMyIHpOBaTh MPOBEPSEMBbIE MPEANOIOXKEHUSI, COOUpaTh
YCTAaHOBKY H3 MPEJIOKEHHOI0 O00OpYyIOBaHMs, 3alMCBIBATH XOJ OIbITa U
(dbopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATD MPSAMbIEC U3MEPEHHS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMA, CUITBI
U TEMIIepaTypbl C MCHOJb30BAHMEM aHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB,
3aMHMChIBATh NTOKA3aHMS IPUOOPOB € YUETOM 3a/JaHHOM a0COIIOTHOM NOTrPEIIHOCTH
V3MEPECHUN;

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJJHOW (DU3UYECKOM BETMYUHBI OT APYTron
C HCIIOJIb30BAaHWEM TMPSAMBIX U3MEPEHUU (3aBUCMMOCTH IyTH PABHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JBMXKCHMS TEJa, CUJIbI TPEHUSI CKOJIbKEHHS OT
Beca TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEN TNl M HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUIOLIAU CONPUKOCHOBEHUS TE€J, CWJIbl YIPYTOCTU OT YAJIMHEHUS TPY>KUHBI,
BBITAIKUBAIONIEH CUJIBI OT 00BbEMA MOrPYKEHHOM YacTU Tela U OT IUJIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBI, HA KOTOPYIO
NOTPY’KEHO TEJNO, YCIOBUM IIaBaHUs TEN, YCIOBHI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO HMCCIEAOBaHUS, COOMPATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, Clenys TMpelIoKEeHHOMY IJIaHy, (PUKCHUPOBATh
pe3yibTaThl  TOJYYEHHOW 3aBUCUMOCTH  (DU3UYECKUX BEIMYUMH B  BUJE
OPEAJIOKEHHBIX Tabnul, W TpauKoB, JejaTh BBIBOABI MO pe3yJbTaTaM
UCCJIEIOBAHMS;

IPOBOJUTH KOCBEHHBIC M3MEpEHUs (U3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPJAOTrO Tela, CHJIa TPEHUS CKOJIbKEHHS, [aBICHUE BO31yXa,
BBITAQJKHMBAOIIAS CWJIa, JCWUCTBYIOIIAs HA IMOrPYKEHHOE B JKHIKOCTH TENO,
KOO(PPUIMEHT  TOJIE3HOTO  JEWCTBUSL  MPOCTHIX  MEXAHU3MOB),  ClEeIys
OPEIOKEHHOW ~ MHCTPYKIMU: TPU  BBIMOJHEHHMM  HW3MEpPEHUN  coOHpaTh
HKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUYEHUE NCKOMOU BEJTUYUHBI;
coONo/IaTh TMpaBWIa TEXHUKH O€30MaCHOCTH MpU pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIMUIBI JEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOMIaloIIMecs COCynbl, OapoMeTp, phlyar,
MOJIBMDKHBIN U HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMUCAHMS (B TOM YHUCIE: MOIIIMITHUKU, YCTPOUCTBO
BOJIONIPOBO/IA, TUIPABINYECKUN MPECC, MAHOMETP, BRICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBIICHUN U HEOOXOUMBbIE
¢du3nuecKkre 3aKOHbI M 3aKOHOMEPHOCTH;
NPUBOJUTH MPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) NMPAKTUYECKOTO
WCIIOIb30BaHusl (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW >KU3HU I OoOecCTiCUeHUs
0e30MacHOCTH MpHU OOpallleHuHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXpAaHEHMSI 3JI0POBbS U COOJIIOACHUS HOPM 3KOJOTMYECKOTO TOBEACHUS B
OKPYKarolen Cpee;
OCYULIECTBJISATh OTOOP MCTOYHUKOB MH(pOpMainuu B MIHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU U MYTEM
CpPaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIACIATH UH(POPMAIUIO, KOTOpAs SBISIETCS
MIPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIMIOJIHEHUMH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3MYecKoro cojaepaHusi, CIpaBOUYHbIE MaTEpHalbl, PECYpChl CETU
WNutepHer, BiafeTh MNpuUEéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(OpMaIKU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIE KpPAaTKHWE MUChbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 uCcTOYHUKOB MH(pOpMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIE MyOIMYHO
JenaTh  KpaTKhe COOOIIeHUsT O pe3yjibTarax IPOEKTOB WM  Y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIOJIB30BAaTh W3YYCHHBIN MOHATUHHBIN
amnmnapar Kypca (pU3nKu, COMPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;
IpU  BBIMOJHEHWHW YYEOHBIX TMPOEKTOB U  HCCIEIOBAaHUN  paclpenessiTh
00s13aHHOCTH B TPYyNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CICAUTH 32
BBLIITOJIHCHUEM IIJIaHA JEHCTBUM, aJCKBaTHO OIICHUMBAThL COOCTBEHHBIM BKJIAJ B
NEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BATh MOHSATHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB
¥ MOJICKYJI, arperaTHbIC COCTOSTHUSI BEIECTBA, KPUCTAJUTMYECKHUE W amopdHbIe
TeJIa, HACBIIICHHBIM W HEHACBHILICHHBIN Map, BJIAXKHOCTb BO3AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPI'Usl, TEIJIOBOM JIBUTATElIb, JIEMEHTAPHBIN JIEKTPUUYECKUI 3apsi,
3JIEKTPUYECKOE T10JI€, TPOBOJHUKUA U JAUIJIEKTPUKH, TTOCTOSHHBIN JICKTPUUECKUI
TOK, MArHUTHOE TIOJIE;
pas3inyarth sIBJIEHUS (TEIUIOBOE pacUIMpPEHUE U CKaTue, Terionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHWE, KANWUISPHBIEC SBJCHHS, HCHAPEHUE, KOHJECHCALMS,
IUTaBJICHWE, KpUCTau3anus  (OTBEpJEeBaHUE), KHUIIEHHE, Terionepenaya



(TEerIOnpPOBOJHOCTb, KOHBEKIUS, U3JyYEHHeE), AIIEKTPHU3ALUS Tel,
B3aMMOJEHCTBUE 3apSA0B, NEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJIECTBHE MAarHUTOB, JEHCTBUE MATHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
ANIEKTPOMATrHUTHAs WHAYKLUS) 1O ONHCAHMIO MX XapaKTEpHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3MUYECKHX SIBICHUW B OKPY’KAIOIIEM
MUpE, B TOM YUCJIe PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIE ABJICHHUSI B MPUPOJE, KPUCTAILIBI B MpHUpoe, u3nydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa,
JJIEKTPUYECKHE SBJICHHUS B aTMocdepe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeid MmoarocoB, pojb MAarHUTHOTO MOJIS JUIs )KM3HU Ha
3emiie, MOJNSIPHOE CHUSHHME, MPU STOM NEPEBOAUTH MNPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIACISThH CYyIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBIICHU;
ONUCHIBATh HU3YYCHHbIE CBOMCTBA Tel W (U3HUECKHUE SIBJICHHUS, HUCIOJb3Ys
¢usnyeckue BEIUYMHBI (TemrepaTypa, BHYTPEHHSS SHEprus, KOJIUYECTBO
TEIUIOThI, YAENIbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IUJIABIICHUS,
yAelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusi TOIUIMBA,
KOO(POUIIMEHT TOJNE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTENbHAs
BJIQXHOCTh BO3AyXa, DJIEKTPUYECKHM 3apsi, CHJAa TOKA, DJIJIEKTPUUYECKOE
HaIpsKEHHWE, CONMPOTHUBJIEHUE MPOBOJIHKKA, YJIETbHOE COMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKa), MpH OINUCAHUU MPABUIBHO
TPaKkTOBaTh (PU3UYECKUNA CMBICH HCIOJIb3YEMbIX BEJIUYMH, OOO3HAYEHUs U
eIUHUIBl (DU3MYECKUX BEJIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(u3NYeCKy0 BEIMUYMHY C APYTMMHU BEIUYUHAMHU, CTPOUTH I'paUKU H3yUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMNH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MUYECKHE SBJICHHUS U MPOLIECCHI, MCIOIb3YS
OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEUIECTBA,
OPUHIMUI CYHEPIO3UIMHU NoJIeld (Ha KAa4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsana, 3akoH OMa i ydacTka 1end, 3akoH /[xoyns—JIeHna, 3aKoH coXpaHeHUs
SHEPTUH, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIMKCHIBATH €rO
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYaLHH IPAKTUKOOPUEHTHPOBAHHOTO xapakrepa: BBISIBJISITh
NPUYUHHOCIIEICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX I11aroB ¢
ornopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (U3UUECKUX SBJICHUN, PUINYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemats pacu€THble 3adauyd B 2—3 JEHCTBUS, UCHOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIME (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3ajaydu
3alUChIBaTh KPATKOE YCIIOBHUE, BBIABISATH HEAOCTATOK [AHHBIX MJISI PELICHUS



3alaud, BBIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOIWMBbIE IS €€ pEeIICHuUs,
IPOBOJNUTH PAacUYETHl U CPABHUBATH MTOJIyUEHHOE 3HAUEHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JAaHHBIMU;

pacno3HaBaTh MpPOOJEMbI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3HUECKUX
METOJIOB, HCIOJb3ysl ONHCAHWE WCCIENOBAaHUS, BBIICIATH IPOBEpsieMOe
IPEIOJI0KEHNE, OLIEHUBATh MPABUIBHOCTD MOPSAJIKA MPOBEACHUS HCCIEI0BaHuU,
JIeNaTh BBIBOIBL;

IPOBOANUTH OMBITHI N0 HAOMIOACHHUIO (U3MUYECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB Ten (KamWwUISpHbIE SIBICHUS, 3aBUCMMOCTH JAaBJICHHS BO3AyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TMpOIlecca OCThIBAaHUSI W HarpeBaHUs INpu
U3IYYEHUH OT I[BETa M3JIydaroliel (MOIJIOMIAoIE) NOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJIbI OT TEMIIEPaTypbl JKUJIKOCTH M IUIOIMIAAM €€ IMOBEPXHOCTH,
ANEKTPHU3aLUs Tel U B3aUMOJICUCTBHE AIEKTPUUYECKUX 3aps/iOB, B3AUMOJEHCTBUE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJH3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeHCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA AJIEKTPOABUraTENs MOCTOSHHOIO TOKAa): (pOpMYJIMPOBATH IPOBEPSEMbIE
IPEANoNOXKEHUsA, CcOOUpaTb YCTAHOBKY U3 MPEMJIOKEHHOro 000pyaoBaHus,
OTHCHIBATH XOJ OTbITa ¥ (POPMYITHUPOBATH BHIBOJIBL;

BBIMOJHATh MPSAMBbIE H3MEPEHHUsI TeMIepaTypbl, OTHOCUTEIbHON BIIaXKHOCTU
BO3/yXa, CUJIbl TOKA, HANPSKEHUsSI C HUCIIOJIb30BAHMEM aHAJOIOBBIX NMPUOOPOB U
JaTYNKOB (PU3UYECKUX BEITUYHMH, CPaBHUBATH PE3YyJbTaThl MU3MEPEHHUH C Y4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT IPYTron
C MHCIOJNBb30BAaHMEM MpPSAMBIX HM3MEPEHUH (3aBUCUMOCTb  CONPOTHUBIICHUS
OPOBOJHUKA OT €ro JJUHBI, IUIOIIAAM IIONEPEYHOT0 CEUEHUs U YJIENbHOIO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CUJIbI TOKA, MIIYIIETO Yepe3 MPOBOAHUK,
OT HampsHDKEHUST Ha NPOBOJHUKE, HCCIENOBAHHE IOCIEIOBAaTEIBHOIO U
napajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEIOBAaHUE,
coOupaTh yCTAaHOBKY M BBINOJIHATH U3MEPEHUs, CIEAys MPEUIOKEHHOMY IUIaHy,
(uKCHUpOBaTh Pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOIUI] U TpauKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEOBAHUS;

OPOBOAUTH  KOCBEHHBIE  HM3MEpEeHHMs]  (U3NYECKUX  BENWYMH  (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTa U MOIIHOCTH
AJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUSI, COOUPATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CHEAysd MPEeMJIOKEHHOW WHCTPYKIMU, W BBIYUCIATH 3HAYCHUE
BEJIMYMHBI,

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH NpuU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ OMOPON HAa UX ONHUCAHMS (B TOM YMCIE: CUCTEMA OTOIUIEHMS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK DIIEKTPUYECKOU
SHEPIUU, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepsl), NIEKTPUUYECKHE MPEAOXPAHUTEIN, JIEKTPOMArHUT, FIEKTPOIBUTaTENb
IOCTOSTHHOTO TOKa), MCIOJIb3Ys 3HAaHUS O CBOMCTBaxX (DM3MUECKUX SIBJICHUN U
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JABUTraTEIb BHYTPEHHETO CrOPAaHMS, JJIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKUX LENEeHl C MOCIeIOBATEIbHBIM U
napajjieibHbIM COEJAMHEHUEM D3JIEMEHTOB, pa3iinyas YyCIOBHbIE OOO3HAYEHUs
AJIEMEHTOB DJIEKTPUYECKUX LEIEH;
OPUBOJUTH MPUMEPbl (HAXOAUTh WH(GOPMALMIO O MPHUMEpPax) MPAKTHUECKOTrO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW KW3HU JUIsl oOecredeHus
Oe3omacHOoCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUsl 3J0pOBbS W COONIOAEHUS HOPM DSKOJIOTMUECKOTO TMOBEIEHUS B
OKpYXKarolen Cpee;
OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NUecKoro coaepkanusi B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUN U IyTEM CPABHEHMS JOIOJHUTEIBHBIX MCTOYHUKOB
BBIICNIATh MH(GOPMAIIMIO, KOTOpasl SBJISAETCS MPOTUBOPEUYMBOU WIIM MOXET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIIOJHEHHH YYEOHBIX 3aJaHMM  HAay4YHO-IOMYJIIPHYIO
AUTEepaTypy (pU3MUecKoro conep)kaHus, CIpaBOYHBbIE MaTepuaibl, PECypChl CETU
WuTepHer, Bianere NpuUEMaMH KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO37]aBaTh COOCTBEHHbIE MHUCHbMEHHBIE M KPAaTKHE YCTHbIE COOOIIEHHs, 00001mas
UHPOPMAIIMIO U3 HECKOJBbKUX HCTOYHUKOB (DU3MUECKOrO COJEp)KaHus, B TOM
quciie MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHOW WM HUCCIEI0BATENbCKON
NEATEIIBHOCTH, IIPY 3TOM TIPAMOTHO UCIOIb30BaTh H3YyYECHHBIM ITOHATUWHBIN
anmnapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIUICHUE MpPE3eHTAIUEH;
IPU BBITIOJIHEHUU yYEOHBIX MPOEKTOB M HUCCIECIOBAHHA (PU3NYECKUX IMPOIIECCOB
pacrnpenenartb O0sS3aHHOCTH B TpyNNe B COOTBETCTBUU C IOCTABJICHHBIMU
3a7la4aMu, CJICIAMTHh 3a BBIIIOJHEHHEM IUIAHA JCUCTBUM U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ] B I€SITEILHOCTD IPYIINbI, BHICTPAUBATh
KOMMYHMKATUBHOE  B3aMMOJEWCTBHE, TPOSBIAL TOTOBHOCTh  pa3peruarhb
KOH(JIHKTHI.

K xoniy oOyudenus B 9 kiiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:



WCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYETA, MaTepualibHasg TOYKa, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JIBWKEHHUsA,  nedopmamus  (ympyras,
MJlacTUYecKas), TPEHHE, IEHTPOCTPEMUTEIIPHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TAKECTU, aOCOIIOTHO TBEPAOE TEJIO0, LIEHTP TAKECTU TBEPIOTO
Teja, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWS W BOJHBI, 3BYK, HH(PPa3ByK H
yIBTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IIKajia JJEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABbHO30PKOCTh, CIIEKTPHl MUCIYCKAHUS W TOIJIOUIEHUS, alibda,
OeTa- U raMMa-u3Ty4eHus1, U30TOIIbI, SiAEpPHAsl YHEPTETHKA,

pasznnyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TMPSMOJHMHEHHOE JBIJKCHHE, CBOOOJHOE TajcHUE Tel,
PaBHOMEPHOE [IBIDKCHHE II0 OKPY>KHOCTH, B3aUMOJICUCTBUE TeJ, PEAKTHBHOE
JBIDKEHUE, KOoJeOaTeIbHOE ABMKEHHE (3aTyXalole U BBIHYK/ICHHbIC KOJICOaHuUs),
pE30HAHC, BOJIHOBOE  [IBIDKEHUE, OTpPaXXEHHE  3ByKa, MPSIMOJIUHEITHOE
pacrnpocTpaHeHHe, OTpPaXEHHE U TNPEJIOMIICHUE CBETa, IOJHOE BHYTpPEHHEE
OTPaXXEHHE CBETA, Pa3JI0KEHHUE OCJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIIEKTPAIThHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTh, BO3HHUKHOBEHHUE
JMHEWYATOro CHEeKTpa U3JIYUYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;

pacIio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYCCKHUX SBICHUH B OKpY>KalOIIEeM
Mupe (B ToM umcie (GU3UYSCKHE SBICHHS B NPUPOJE: TMPUIWBBI U OTJIWBBI,
nBwkeHue 1iaHer COMHEYHOW CHCTEMBbI, PEAaKTHUBHOE JIBUKEHUE JKHBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH, 3€MIICTPSCEHUE, CEHCMHUUYECKHUE
BOJIHBI, ITyHAMH, 9XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOIE, OMOTOTUYECKOE
JNEHWCTBUE BUIMMOIO, YIbTPAhUOICTOBOTO U PEHTTCHOBCKOTO H3JIyUYCHHH,
CCTECTBCHHBIM paJuOaKTUBHBIN (POH, KOCMHYECKHUE JIy4d, paJdOaKTUBHOE
U3JIy4eHUEe TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAJMOAKTUBHBIX HU3JIYYECHUU Ha
OpraHu3M 4YejOoBeKa), MPU ATOM NEPEBOAUTH MPAKTHUYECKYIO 3a7ady B YUeOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUUECKUX SBICHHM;

OTNHUCHIBATh HW3YYEHHBIC CBOMCTBA Tel M (U3WUYCCKHUE SBJICHUSA, HCIIOJIB3YS
dbu3udyeckre BeIWYUHBI (CpEeIHssi W MIHOBEHHAasT CKOPOCTh Tejla TMpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, TIEpeMeleHre, My Th, YIJIoBas CKOPOCTh,
CUJia TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MajeHUs,
BEC Tella, UMITYJIbC Teja, MMITYyJIbC CHIJIBI, MEXaHHUYeCKas padoTa W MOIIHOCTb,
NMOTEHIIMAJIbHAS DHEPrus Tejla, TOJHATOTO HaJ TOBEPXHOCTBHIO  3EMIIH,
NOTEHIIMAJIbHAS DHEPTHsl CXKATOM NPYKUHBI, KUHETUYECKass DSHEPrus, IOIHas
MeXaHU4YecKasl SHEPrus, NEPUo U 4acToTa KoJeOaHUW, JIIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETa, MOKAa3aTeldb MPEIOMJICHUS CpEibl), MpH
OTNIMCAaHUM TPABUIBLHO TPAKTOBATh (YM3WUYSCKHUN CMBICI HCIIOIb3YEMBIX BEIWYHUH,
0003HaYeHUs © CAUHUIBI (QU3WYECKUX BEJIWYUH, HaXOAUTh (HOPMYIIbI,



CBSI3bIBAIOIIME JTAHHYIO (PU3UYECKYIO BEUUYHMHY C APYTMMHU BEIMUYMHAMHU, CTPOUTH
rpad¥K1 U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MYECKHUE SBJICHHUS U MPOLIECCHI, MCIOJIb3YS
3aKOH COXPAHEHWs DSHEPIHHM, 3aKOH BCEMUPHOrO TITOTEHUS, IPUHLMUII
CYNEpIIO3ULIMKA CWJI, NPHUHLIMI OTHOCHUTENbHOCTH ['anmmnes, 3akoHsl HproTOHAa,
3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHBl OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI
COXpaHEHUs 3apsJ0BOTO U MACCOBOTO YHUCEN MPH SACPHBIX PEaKUHUsiX, MPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTHUYeCKOe
BBIPAJKEHUE;

OOBACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallul MNpPAaKTUKOOPUEHTHUPOBAHHOI'O  XapaKTepa: BbBIABIATh NPUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PU3NYECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3aAaud (ONMHMpAIONIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUA 3a/1a4d 3aMlKChIBATh KPATKOE YCJIOBHE, BBISBIISTH HEJIOCTAIOIINE
Wi W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAMMBIC IS
pelieHus, MPOBOAUTH PACYETHl W OLIEHMBATh PEATUCTUYHOCTH IOJYYEHHOIO
3HaYeHUs PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (U3HUUYECKUX
METOJIOB, HCHOJb3ysd OINHCAHHE HUCCIEJOBAHMS, BBLACIATH IPOBEPAEMOE
IPEAINOI0KEHNE, OUEHUBATh MPABWIBHOCTh MOPSAAKA MPOBEACHUS HCCIEIOBAHUS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIIBITOB;
IPOBOJANUTH OMNBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTb IE€puoJa KoJeOaHWi NPYKMHHOTO MasiTHUKA OT MacChl rpy3a u
KECTKOCTU TMPYXKUHBI W HE3aBHCHUMOCTb OT aMIUIMTYAbl MajblX KOJICOaHHH,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHE OeIoro cBeTa B CIIEKTP,
U3y4YEHUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajle M CBOMCTB HM300pa)keHUs
npeaMera B coOuparolleld JuH3€, HAOJII0JEeHUE CIUIOIIHBIX M JIMHEWYaThIX
CHEKTPOB H3IIYYEHHUS): CAMOCTOSITENBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCKIBAThH X0/ OTBITA U €T0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

POBOJUTH MIPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUH, ONpEEsisl CpeliHee
3HAUYEHHUE W3MEPSIeMON BelWYuHbI ((DOKYCHOE paccTOosiHuE COOMpArolIel JHH3bI),
00OCHOBBIBATh BBIOOP CIIOC00A M3MEpeHus (M3MEPUTEIBHOTO TprOopa);
OPOBOJAUTh  HCCIIEOBAHME  3aBUCUMOCTEM  (U3MUECKUX  BEJIUYUH  C
UCIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU IIpHU



PaBHOYCKOPEHHOM JBW)KEHHU 0€3 HadallbHOM CKOpPOCTH, MepHoja KoJieOaHHit
MaTEMaTUYECKOr0 MAasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETa
OT yrja NajeHuss M YyIJia MpeJoMJIeHUs OT yrjla NaJeHus): [UIaHUPOBaTh
UCCJIEIOBAHHUE, CAMOCTOATEIBbHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAaTh
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUAEC TAOMUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IIPOBOJUTh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (CPEIHSAsI CKOPOCTh U
YCKOpPEHHE Tella MNpU PABHOYCKOPEHHOM JIBXKEHHH, YCKOpPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT TPEHUS  CKOJIBKCHUS,
MexXaHW4YecKkas pabora H  MOIIHOCTh, YacToTa © IEpHUoJ  KojeOaHUi
MaTEMaTUYECKOr0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparoiien
JUH3bI,  PaJMOAaKTUBHBIM  (OH):  IJIAHUpPOBaTH  HU3MEPEHHUs,  COOUpaThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJHATD U3MEPEHUS, CIIETys TPEIT0KEHHON
WHCTPYKIIMHM, BBIUMCIATH 3HAYCHHE BEJIMYMHBI M aHAIM3UPOBATH TOJYYCHHBIC
pe3yNbTaTHI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coOnoIaTh MpaBWiIa TEXHUKUM O€30MaCHOCTU MpU pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

pa3nuyarh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3MUYECKHX MOJIEIECH: MaTepruaabHas
TOYKa, a0COJIFOTHO TBEPAOE TENO, TOYEHUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/1pa;
XapaKTepUu30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha HMX ONUCaHusA (B TOM YHCJE: CHUIOMETP, NATUYUKU
NIOJIO)KEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPakKera, 3XOJIOT, OYKH, IEPUCKOIL,
¢oToanmapaT, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (PU3MYECKUX SIBICHUN U
HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOLECCOB TMpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI ISl MOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie U coOMparouiei JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCTIONBb30BaHUsl (DU3MUECKUX 3HAHWW B TMOBCEIHEBHOW >XM3HU ISl OOECTeUeHUs
Oe3omacHOCTH TpU OOpalleHuu ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pPOBbS W COOJIOJCHUS HOPM DKOJIOTMUECKOTO IOBEJCHUS B
OKpY’Karolen cpeae;

OCYLIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro conaepxkanusi B HHTepHere,
CaMOCTOATENbHO (POPMYJIHPYS MOMCKOBBIM 3aIIpOC, HAXOAUTH IyTH ONpPENEICHUS
JOCTOBEPHOCTH IOJIy4eHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTEBHBIX UCTOYHUKOB;



UCIIOJIb30BaTh TPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUM  HAayYHO-TIOMYJISPHYIO
JUTEPaTypy (PU3NYECKOro cojaepaHusi, CIpPaBOUYHbIE MaTEpHalbl, PECYpChl CETU
NutepHer, BiajeTh MNpuUEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(popMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE
uH(pOpPMAIIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COACPNKAHUs, MyOIMIHO
MPEJCTABIATh PE3YJbTAaThl MPOECKTHOM WIIM HCCIIEAOBATEIbCKONW JESITEILHOCTH,
IIPY 3TOM I'PaMOTHO KCHOJIb30BaTh N3YUYECHHBIN MOHATUIHBIN anlapar u3y4aeMoro
pazmena (U3WKM W COMPOBOXAATh BBICTYIUICHHE TPE3CHTAIMEH ¢ y4ETOM
0COOEHHOCTEH ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsmn4yecTBO 4acoB D1eKTPOHHbIE
.N‘;_) HaumeHoBaHMe pa3iesioB u Beero Koutposbusie  JlagopaTopmbie (Iél/l(l)pOBbIe)
n/n| TeM MPOrpaMMmbl paGoTHI paGoTHI o0pa3oBaTe/ibHbIE
pecypchbl
Paznen 1.@Pu3uka u e€ poJsib B IO3HAHUHU OKPYKAKOLIEr0 MUpa
bu6mmoreka [IOK
- 2
11 PusnKa - HayKa 0 IPUPOJIC 0 0 https://m.edso0.1ru/7f416194
bu6nmoreka [JOK
2
12 Pr3HIECKHC BENMIMHEI 0 0 https://m.eds00.1u/7f416194
13 EcrecTBeHHOHay4YHBI METOL D) 0 1 bubnmorexa [JOK
' MO3HAHUSA https://m.edsoo0.1ru/7f416194
Hroro no pazaeny 6
Pa3znen 2.1lepBoHayajibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBa
bu6mmorexa [IOK
1 0 1
21 Crpoenue pemectsa https://m.edsoo.ru/7f416194
29 JIBU>KeHue U B3aUMO/ICIICTBUE ) 0 1 bu6mmoreka [IOK
' YaCTHUII BEUIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHUS ) 1 1 bubnuoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pasaeny 5
Paznea 3./IBu:xeHre M B3auMoJielicTBHE TeJl
bu6mmoreka [{OK
1
3.1 MexaHueckoe JBIDKeHHE 3 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4 1
3.2 Muepuys, Macca, II0THOCTE 0 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
14 1 2
3.3 Crna. Bret cun https://m.edsoo.ru/7f416194
Hroro mo pasaeny 21



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

Pa3neu 4./[aBjieHne TBEPABIX TeJl, AKUAKOCTEH M ra3oB

Hanenue. Ilepenaya naBnenus

4.1 TBEPABIMH TEJTAMH 3 1 Bubnorexa [IOK
) ’ https://m.edsoo.ru/7f416194
JKHUIKOCTSIMH U ra3zaMu
bubmnoreka [IOK
4.2 Hapenue KuaKoCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
43 ATMOChEpHOE aBeHn e 6 ! https://m.edsoo.ru/7f416194
44 JleticTBHE KUIKOCTH U Ta3a Ha 7 3 bu6mmoreka [JOK
) MOTPYXEHHOE B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro 1o paszaeny 21
Pa3nes 5.Pa6oTra u MOIIHOCTh. JHeprus
bu6mmoreka [{OK
5.1 PaGora 1 MomHOCTE 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.2 11pocTEie MeXaHH3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
5.3 Mexanuaeckas SHCPTHA 4 0 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB 63 15

I10 ITPOT'PAMME



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

Kosn4yecTBo 4acos DIeKTPOHHBIE
Ne | HauMeHOBaHuUe pa3aesioB KoHTpoibHbIe JlaGopaTopubie (uudposbie)
n/n  H TeM NpPorpaMmbl Bcero padoTHI padoTeI o0pa3oBaTe/ibHbIEC
paﬁoTbI pecypcbl
Paznea 1. TensioBble siBJIeHUS
11 Ctpoenue u CBOICTBa 7 0 0 bu6nuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
21 1 5
12 Tenossie nponeccet https://m.edsoo.ru/7f4181ce
Hroro mo paszaeny 28

Paznen 2.2y1eKTpruyecKrue 1 MATHUTHBIE SIBJIEHUS

2 .
21| Sapmreimisic ena n nx ; 0 | Bumorexa I1OK
' p . https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
29 ITocTosHHEBIH 20 1 7 bub6mmoreka [JOK
' 3JIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1 1
2.3 MarnuTipie ABrCHIA 6 https://m.edsoo.ru/7f4181ce
4 DneKTpoMarHuTHas 4 0 0 bubnmoreka [JOK
) UHAYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 63 3 14

YACOB I10 ITPOTPAMME



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 KVIACC

Kosn4yecTBo 4acos DIeKTPOHHBIE
Ne | HauMeHOBaHuUe pa3aesioB KoHTpoibHbIe JlaGopaTopubie (uudposbie)
n/n  H TeM NpPorpaMmbl Bcero padoTHI padoTeI o0pa3oBaTe/ibHbIEC
paﬁoTbI pecypcbl
Paznen 1.MexaHu4eckue siBJIeHUs
1.1 MexaHu4ecKkoe ABUKEHUE U 10 0 1 bubnuorexa [JOK
' CIocoObI €ro ONMMUCAHMS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
20 1 3
12 Bsaumoneictaue Ten https://m.edsoo.ru/7f41a4a6
bub6aunoreka [IOK
10 0 1
1.3 3aKoHbI COXpaHCHHUA https://m.edsoo.ru/7f41a4ab
Hroro 1o paszaeny 40
Paznen 2.MexaHn4veckue Kojge0aHusi M BOJHbI
bub6auoreka IOK
7 0 2
2.1 Mexanuseckue KoieOamms https://m.edsoo.ru/7f41a4ab
29 MexaHu4ecKre BOJIHEI. 3 1 bubmnoreka LIOK
] 3ByK https://m.edsoo.ru/7f41a4a6
Hrtoro mo paszaeny 15
Pa3znen 3.2/1eKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHuTHOE I0JIE U 6 0 bubmmorexa [IOK
' DJIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
Pa3pen 4.CBeToBbIe IBJICHUSA
41 3aKOHBI pacpOCTPAHEHUS 6 0 P bubnmoreka [JOK
) CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI U ONITUYECKUE 6 0 1 bu6mmoreka [IOK
' IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue Oenoro csera B 3 0 1 bu6mmoreka [JOK

CIIEKTP

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
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Htoro no pazneny

15

Pa3gen 5.KBaHTOBbIE IBJICHUSA

51 Hcnyckanue U MOTIomEeHue 4 bubmuoreka [IOK
) CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bub6munoreka IIOK
32 CTpocHue aTomHOro 51pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1
5.3 | SlnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pazjen 6.11oBTOpHUTEIHHO-000011a1011IHIT MOAYIb
IT
61 | corepmanmmn ypen s 9 | BuGmnorera LIOK
' A1ep yp https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Uroro no pazaeny 9
OBILEE KOJIMYECTBO 102 12

YACOB I10 ITPOTPAMME



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