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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no ¢u3uKe Ha YpOBEHb OCHOBHOTO 0011ero oopazoBanus MOY
«(ITUMHA3USA Ne58» paszpaboraHa C MOMONIbIO KOHCTPYKTOpa paboyux Mporpamm
(https://eds00.ru/) B COOTBETCTBHH C TPEOOBAHHUSIMH:

*DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
denepanuny;

snipuka3za MunuctepctBa npocsenienus Poccuiickoit @enepannn ot 31.05.2021 Ne
287 «O0 yTtBepxkaeHuu GeaepalbHOr0 TOCyAapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHIapTa
OCHOBHOT0 00111er0 00pa3oBaHUs»;

*enepanbHOil 00Opa3oBaTEIbHON MNpOrpaMMbl OCHOBHOTO o00I1ero oOpa3oBaHus,
YTBEpPKIACHHOU IpuKazoM MuHHCTEepcTBa npocsemenns Poccuiickon Penepanuum ot 18
mas 2023 T Ne 370;

*nprkaza MunucrepcTBa npocsemienus Poccuiickoir @enepanuu ot 22.03.2021 Ne
115 «O6 ytBepxkaenun Ilopsigka opraHu3anid U OCYIIECTBJICHHUS 00pa3oBaTelIbHON
JEeSATENBHOCTH 10 OCHOBHBIM 00II€00pa3oBaTEIbHBIM MpPOrpaMMaM — OOpa3oBaTEIbHBIM
porpaMmaM HayajabHOTO 0OIIEr0o, OCHOBHOTO OOIIIETO U CPEAHETrO 00IIeTo 00pa3oBaHUs;

*CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTUYECKHE TPEOOBAHUS K OpraHU3AIMIM
BOCITUTAHUS U OOy4YEHHUS, OT/AbIXa U O3JOPOBJICHUS JCTEH U MOJIOACKI», YTBEPKICHHBIX
MMOCTAHOBJIEHHEM TJIaBHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne 28;

*CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBAaHUS K 00ECIICUEHHIO
O0e3zonacHOoCTH M (WiK) O€3BpPEIHOCTH JUIsl 4YelloBeKa (DaKTOPOB Cpeabl OOUTaHUS»,
YTBEPKIECHHBIX TOCTAHOBIIEHUEM TJIABHOTO CaHUTAapHOTO Bpaua oT 28.01.2021 Ne 2;

*Konnenmuu npenogaBanus ¢usuku B Poccuiickoit ®Denepanmu (yTBEpKaeHa
pacniopsikenuem IIpaBurensctBa Poccuiickoit @eaeparuu ot 9 anpens 2016 . Ne 637-p);

*y4eOHOro 1jaHa ocHOBHOro obuiero oopazoBanus MOY «'MMHA3UA No58» (B
ctpykrype OOIT OOO;

*paboueii nporpammel BoctiuTanusi MOY «'MMHA3UA Ne58» (B ctpyktype OOIL
000).

PabGouass mporpamma mno mnpeamery «@Pu3uka» OPUEHTHUPOBAHA Ha CIEAYIOIINE
1[eJIeBbIC TTPUOPUTETHI JTyXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCIUTAHUSI U COILMATIM3AIAN
oOyuaroruxcsi, chopmynupoBanusie B [lporpamme Bocmurtanus MOY «['TMMTMHA3UA
No58»:

- MaKCHMMAaJIbHO€ HCIOJIb30BAaHUE BOCHUTATEIBHBIX BO3MOKHOCTEN COJEpKaHUs
y4eOHBIX  TpeAMETOB it (opmupoBaHuss y  OOydYalOMIMXCA  POCCHUHCKHUX
TPAJUIIUOHHBIXTYXOBHO-HPABCTBEHHBIX M COLIMOKYJBTYPHBIX ILIEHHOCTEH, POCCHICKOIO
HUCTOPUYECKOTO0  CO3HAHMSI HAa OCHOBE HMCTOPHYECKOrO TMPOCBEIICHUS; MM0A00p
COOTBETCTBYIOIIETO COJIEPKaHUSI YpPOKOB, 3a/JaHHil, BCIOMOTATEIbHBIX MATEpPUAJIOB,
NpOOJIEMHBIX CUTYALMK JIJ1s1 00CYKIACHMUI;

- BKJIFOUEHHE YUUTEISIMU B paboune mporpaMmbl M0 Y4EOHBIM MpeIMETaM IIEIEeBbIX
OPUEHTHUPOB PE3yJIbTATOB BOCIUTAHUS, UX YUYET B OMpPEACIICHUHA BOCHUTATENbHBIX 3a7a4
YPOKOB, 3aHITHM;



https://edsoo.ru/

- BKJIIOYEHHUE YYUTEISIMU B pabouyue NporpaMmbl y4eOHBIX MPEAMETOB, KYpCOB,
MOJIyJIell TEMaTUKU B COOTBETCTBUU C KaJEHAAPHBIM IUIAHOM BOCIUTATEIHLHOU pabOTHI
TUMHA3UU;

- BBIOOp METOJIOB, METOJUK, TEXHOJOTHUM, OKa3bIBAIOIIMX BOCIHUTATEIHHOE
BO3/JICMCTBHE HA JINYHOCTb B COOTBETCTBUM C BOCIUTATEIBbHBIM HJECATIOM, LEIBI0 U
3a1a4aMi BOCIIMTAHUS, LIEJIEBBIMA OPUEHTHUPAMH PE3YyJIbTATOB BOCIUTAHUS; PEATU3ALINIO
MPUOPHUTETA BOCIIUTAHUSA B yUeOHOU JESTENbHOCTH;

- TpUBJICYCHUE BHUMAaHHS OOYYaIOIIMXCS K IEHHOCTHOMY acClEKTy M3y4aeMbIX Ha
ypOKax TpPEIMETOB, SIBJICHUN U COOBITHI, HMHUIIMUPOBAHUE OOCYKIICHUM, BHICKA3bIBAHHMA
CBOETO MHEHUS, BHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHSI K U3y4aeMbIM COOBITHSIM,
SABJICHUSIM, JINLIAM;

- NpUMEHEHUE WHTEPAKTUBHBIX (opM ydyeOHON paboThl — HWHTEIUICKTYaJbHBIX,
CTUMYJIMPYIOIIMX [T03HABATEIBbHYIO MOTHUBALIMIO, UTPOBBIX METOJUK, JUCKYCCUM, TAFOIINX
BO3MOKHOCTh PUOOPECTU OMBIT BEICHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIIOBOM paboTHI,
KOTOpasi yYUT CTPOUTH OTHOIICHMS U JIEUCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHUYECKOTO MBIIICHUS,

- OOy XAeHHe 00yJarouXxcs co0JIt01aTh HOPMbI MTOBEICHHUS, NTpaBuia OOIIEHUS CO
CBEPCTHUKAMHM W I[I€laroraMy, COOTBETCTBYIOIIME YKIaay 00I1e00pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBIIEHUE U MOAJIEPKKY 100pOKENIaTeNbHON aTMOC(ephl;

- OpraHu3anuio 1me@cTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX O0YUYaIOIIMXCA HAJl
HEYCHEBAIOIUMHA OJHOKJIACCHUKAMHM, B TOM YHCIE€ C OCOOBIMH OOpa3oBaTEIbHBIMU
MOTPEOHOCTSIMU, IAIOIIET0 O0YUYaIOIIMMCS COLUAIIBHO 3HAYMMBIN OMBIT COTPYJHUYECTBA U
B3aMMHOM IMOMOIIIH;

- UHUIMUPOBAHUE U TOJIJIEPIKKY MCCIEN0BATENLCKON JAESITEIIBHOCTH 00yUYatOImuXCs,
IJIAHUPOBAHKE U BBITIOJHEHUE WHIMBUIYAJIbHBIX U IPYIIIOBBIX POEKTOB BOCIIUTATENBHON
HAIPaBJICHHOCTH.

CopepxaHue  mporpaMMmbl 10 (u3MKe  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYAIOIINXCS M OpPTraHU3aIUI0 U3ydeHUs HU3UKU Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme no (pu3mke y4uThIBAIOTCS BOBMOXKHOCTH Y4E€OHOTO
npeaMera B peanmzanuu TpedoBaHuit GI'OC OOO k MmIaHUPYEMbIM JUYHOCTHBIM U
METalpeAMETHBIM  pe3yJabTaTaM  OO0y4YeHHs, a TaKXKe MEXKIPEAMETHbIC  CBS3H
€CTECTBEHHO-HAYYHBIX Y4€OHBIX NMPEIMETOB HA YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paCIpeAesiCHHe y4eOHOTO MaTepualia o
rojlaM o0yueHus (1Mo Kjiaccam), MpeasiaracT MPUMEPHYIO TOCIEOBATEIPHOCTD U3yUCHHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS NMPEIMETHOIO COJACPKAHMS U Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yJarommxcs.

[Iporpamma mo ¢usuke paszpaboraHa C IENbI0 OKa3aHWUS METOJAMYECKOW MOMOIIU
YUHTEII0 B CO3/IaHUM paboyeil MporpamMmsl 1o yueOHOMY IIPEIMETY .

du3nka SBISETCS CHUCTEMOOOPA3yIOIIMM JIJII €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEAMETOB, MOCKOJBKY (DU3UYECKUE 3aKOHBI JIeKAT B OCHOBE MPOLECCOB U SBIICHUIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, acTpOHOMHEHN 1 Pu3nueckoit reorpadueii, BHOCUT BKJIA]
B ECTECTBEHHO-HAYYHYIO KapTHHY MHUpA, MPEJOCTaBiseT Haubojiee sICHbIE 00pa3iibl
NPUMEHEHUS HAyYHOTO METO/a IMO3HAHMS, TO €CTh CHoco0a MOJYy4YeHHUsS TOCTOBEPHBIX
3HAHHUU O MUpE.



Onna w3 THaBHBIX 3adad (U3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (DOPMHUPOBAHUN €CTECTBCHHO-HAYYHON IPaMOTHOCTH M MHTEPECAK
HayKe y 00y4YaroIuxcs.

W3ydenne ¢uszuku Ha 0a30BOM YpOBHE TPEINOJaraeT OBIAJACHHE CIETYOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTH: HAYYHO
OOBSICHATH SIBIICHUS, OLICEHUBATh W IOHMMAaTh OCOOCHHOCTH HAYYHOTO HCCIICAOBAHMUS;
MHTEPIPETUPOBATh JaHHBIC M HCIIOJIb30BATh HAyUYHBIC OKA3aTEIbCTBAMIS TOTYyUCHUS
BBIBOJIOB).

[enun u3yuenus GpU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ONpE/EICHbI B
Konnernmmu mnpenogaBanus ydeOHoro mnpenmera «®Pusmka» B 00pa30BATEIBHBIX
OopraHu3aruax Poccutickon Oenepauuy, pean3yONX OCHOBHBIE
00111e00pa3oBaTeNibHbIC MPOrpaMMBbl, YTBEPkAECHHOH pereHrueM Koiterun MunuctepcTBa
npoceemnienus Poccuiickoit deneparuu (mpotokoit ot 3 nexadbps 2019 r.

No [1K-4BH).
Lenu nzydyeHust u3nKu:

npuoOpeTeHNEe HWHTEpeca U CTPEeMJICHUS OOYYalolIMXCS K HAay4HOMY HW3YYEHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUM O HAy4YHOM METOJIe€ T03HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHHUS OCHOB
CTpOEHHUs MaTepuu U HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHUEe MPEACTaBICHUIN 0 PO GUBHKHU JUIsl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaTbHON
NEeSATEeNbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOATOTOBKA K JaJIbHEWUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne HTUX Ieieil mporpaMMbl 1Mo ¢GU3MKE Ha YpPOBHE OCHOBHOTO OOIIETro
0o0pa3oBaHuUs 00ECTIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

NpUOOPETEHUE 3HAHUM O JUCKPETHOM CTPOCHUM BEIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETCHUE YMEHUW  ONUCHIBATH M OOBACHATH  (PU3MUECKHE  SBJICHUS C
MCIIOJB30BaHUEM MOJYYEHHBIX 3HAHUI;

OCBOCHHE METOJOB PEIICHHS MPOCTEUIINX PACUETHBIX 3aJad C HCIOJIb30BaHUEM
(buznyecKkux Mojiesel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHH HAOMIOJATh TPUPOJHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl W IKCIEPUMEHTAJBHBIC HCCIEAOBAHUS C HCIOJIb30BAaHUEM
HU3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HHpopMaImend (GU3NIECKOro COACPKaHMS, BKIIOUAs
UHOpPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHUSIX (DU3MKH, aHajdu3 ¢ KPUTHUIECKOE
OlICHHBaHUE UH(GOPMALINH;

3HAKOMCTBO €O cdepamu mpodheCCHOHATBHOU  JEATEIbHOCTH, CBSI3aHHBIMU C
(U3UKOHN, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JTOCTHDKCHHSIX (DU3UIECCKOM
HayKH.



Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus oTBoauTCs 238 uwacoB: B 7 kiacce — 68 wacoB (2 vaca B Hemeno),B 8
kiacce — 68 yacos (2 yaca B Heemo), B 9 kinacce — 102 gaca (3 yaca B HEACIIO).

COIEP KXAHUE OBYYEHUA
7 KJIACC
Paszpnen 1. ®usuka u e€ poJib B NO3HAHUHU OKPY/KAKOIIET0 MHPA
®uzuka — Hayka O npupoae. JSBneHus npuponsl. DPUNYECKHE SABICHHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.
®uznyeckue BenuunHbl. 3Mepenne puznueckunx BennurH. Gusndyeckre npudopsl.
ITorpemHocTh M3MEpEHN MeEXKTyHApOaHAS CUCTEMA EIUHULL.

Kak  ¢usuka u  Jpyrue  €CTECTBEHHblE  HAyKM  M3y4yalOT  IPHUPO.NY.
EcTtecTBeHHO-Hay4YHBI METOJ MO3HAHUA: HAOJIO/IEHUE, MOCTAaHOBKAa HAYYHOI'O BOIpOCA,
BBIJIBIJKEHUE THUIOTE3, SKCIEPUMEHT MO MPOBEPKE TMIOTE3, OObSICHEHHE HAOII0AaeMOro
apieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu

MexaHnyeckure, TeIIOBBIE, JJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBICHUS.
duznueckue Npuoopsl U Mpolieypa MPSMbIX U3MEPEHHUN aHAIOTOBBIM U LIMPPOBBIM

pUOOPOM.

Jlabopamophvie pabomul u onvimol
OmnpeneneHue IECHBI JCICHUS KTl K3MEPUTEIBHOT0 IpruOopa.li3aMepeHne pacCTOSTHHIA.
N3mepenne 00bEMa KUAKOCTH M TBEPI0T0 Teia.OnpeaesieHre pa3MepoB MaJlbIX Tell.
M3MmepeHre TeMreparypbl IPU MOMOIIH JKUIKOCTHOTO TEPMOMETPA U JIaTYHKA
TEMIIEPATYPHI.
[TpoBeneHrEe UCCIIEIOBAHUS 110 MPOBEPKE TMIIOTE3BI: JAaJbHOCTh IOJIETA IIApUKa,
MYIIEHHOT'0 TOPU30HTAILHO, TeM OOJIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasjnen 2. IlepBoHavaibHbIe CBe/IeHHsI O CTPOCHUH BelllecTBa

CtpoeHue BelIECTBA: aTOMBI M MOJIEKYJbI, UX pa3mepbl. ONBITHI, T0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenue yactuil BemlecTBa. CBsI3b CKOPOCTH JIBHXKEHUSI YACTHI] C TEMIIEPATYpPOHU.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoaenicTBre yacTull BEmecTBa: MPUTHKCHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX
(Kkpuctamuyecknx) Tel. B3auMoCBsA3b MEXKIy CBOWCTBAMHM BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. (OcCoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jlemoncmpayuu
Ha6monenue 6poynoBckoro asmkenus. Habmonenue nuddysun.
Habmionenue  sSBICHUM, OOBACHSIOMIMXCS MPUTSDKEHUEM WM OTTAJKUBAHUEM
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qacCcTHull BCIICCTBA.

Jlabopamophvie pabomul u onvimol

Onenka quaMeTpa aroMa METOJIOM PAJIOB (€ ucnolib3oBaHueM dotorpaduit). OnbITh MO
HaOJI0JICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO JECHCTBUS CHUJT MOJIEKYIISIPHOTO MTPUTSKEHUS.

Paznen 3. JIpu:keHne ¥ B3auUMoJieilicTBHE TeJl
Mexanuueckoe BHkeHHE. PaBHOMEpHOE 1 HEpaBHOMEpPHOE BH>KeHUE. CKOPOCTb.
CpenHsst CKopoCTb IPU HEPABHOMEPHOM JBUKEHHUU. Pacu€T myTH 1 BpeMEHU JIBUKEHUSL.

SBnenve uHepHUU. 3aKOH UHEpLMU. B3auMoaeicTBue Ten Kak IpUYrHa U3MEHEHUS
CKOPOCTHU JBHKEHUs Ted. Macca kak Mepa uHepTHOCTH Tena. [moTHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMA BEIIECTBA.

Cuna Kak xapakTepUCTHKa B3auMozeicTBus Ten. Cuila ynpyroct M 3akoH ['yka.
W3mepeHne CWIbl ¢ TOMOIIBI0 JUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia Tshkectu. Cuna
TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. CrioskeHUE CHII, HAPABIEHHBIXIIO
onHoU mpsMou. PaBHonencTByromasn cuil. Cuita TpeHus. TpeHue CKOJBbXKEHUsS U TPEHUE
1I0KosA. TpeHue B IpUpoJe U TEXHUKE.

Jlemoncmpayuu

Hab6nronenue Mmexannueckoro JBH>KEeHUS Tena. M3MepeHne ckopocTy mpsiMOJIMHEHHOTO
neixkeHus. Habmonenue sSiBieHUsI THEPIUU.

Hab6nronenue usmeHeHus CKOpoCTU U B3auMoiecTBiH Tell. CpaBHEHHE MacC 10
B3aUMOJECHUCTBUIO TEI.

CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamophvie pabomul u onvimol

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBIKEHHS (IIApUKa B KUIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajee).

OnpeneneHue cpeiHEN CKOPOCTU CKOJIBKEHUSI OpyCcKa WM IapUKa M0 HAKJIOHHOU
IIJIOCKOCTH.
OnpenenenHre IIOTHOCTH TBEPOTO TeNa.

OnwITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh pacTshKeHus (nedopmariuu) npyKUHBIOT
IIPUJIOKEHHOU CHUJIBI.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Telau
XapakTepa COMpUKacaroluXcs MOBEPXHOCTEM.

Pa3nen 4. JlaBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB

JaBnenue. CrniocoObl yMEHbILIEHUS W YBeJIWYeHUs JAaBieHus. J[laBneHue rasza.
3aBUCHMMOCTh JIaBJICHUS raza oT o0bEma, Temrepatypshl. [lepenaya naBieHust TBEPIABIMU
TEJaMH, JKUIKOCTAMH U Ta3amMu. 3akoH [Ilackand. IIHeBMaTHueckue MalllWHBI.
3aBUCHUMOCTb JIaBJIEHUS KUAKOCTU OT [IyOMHBL. ['mapocratnyeckuil mapaaokc.
CooOmraromuecs cocyasl. [ uapaBinyeckue MEXaHU3MBbI.

Atmocepa 3emimm U arMmochepHoe aAaBieHue. IIpuyMHBL  CyLIECTBOBaHMS
BO3AyLIHONW 00onouku 3emiun. OnsiT Toppuuemiu. M3mepenne atMocpepHOro



JaBJICHUA. 3aBHCHUMOCTh aTMOC(HEpPHOrO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODA.
[TpuOops! 1151 U3MepeHust aTMOCHEPHOTO 1aBJICHUS.

JlelictBue XKUIAKOCTH M Tra3a Ha IMOIPYKEHHOE B HHUX TeNo. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxomnnaBanue.

Jlemoncmpayuu
3aBUCHMOCTh JIaBJICHUS Ta3a OT TeMieparypsl. [lepenada naBaeHuUs )KUIKOCTBIO U Ta30M.
Coobmaromuecs cocynsl. 'napasnudeckuii npecc. [IposiBiaenne aecTBUst aTMOCHEPHOTO
JaBJICHUA.
3aBUCHMOCTh BBITAJKUBAIOIIEH CHJIBI OT 00bEMAa MNOTpYXKEHHOW YacTU Tela U
TUIOTHOCTH KHUAKOCTU. PaBEHCTBO BHITAKUBAIOIIEH CHIIBI BECY BBITECHEHHON KHUIKOCTH.
YcrnoBue TUIaBaHMS TeJ: IUIABAHWE WM TOTPY)KEHHE Tell B 3aBUCHMOCTH
OT COOTHOILEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOH B
KUJKOCTh YaCTH Tela.

OnpeneneHue BBHITAJKUBAIOMIEN CHIIBL, ACHUCTBYIOIIEHM HA TEJO, HOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CHIbI, JEUCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MACCBI TEJIA.

OMnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, IEUCTBYIOLIEH Ha
TEJIO B XUAKOCTH, OT 00bEMa MOTPY>KEHHON B JKUJIKOCTh YAaCTH TeJa U OT IIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKM W OIPEIEIICHUE €&
rpy30H0ABEMHOCTH.

Paznen 5. PaGora u MomHOCTh. DHeprusi
Mexanuueckast padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBecHs
peuara. llpumeHeHuwe mnpaBwiia paBHOBECHUS pbldyara K OJOKYy. «30J0TO€ MPaBUIO»
Mexanuku. KITJI mpocthix Mmexanu3moB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanndeckas sHeprusi. KnuHeTtndeckas M nmoTeHUUaIbHas sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXaHUUYECKOM SHEPTHUH B IPYTON. 3aKOH COXPAHECHHSI SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomul u onvimol

Onpenenenue  paOOTHI CUJIBI TPEHUS TMPU PaBHOMEPHOM JBIDKCHUU Teja
10 TOPU30HTAJILHOM TTOBEPXHOCTH.
HccnenoBanue ycIoBUH paBHOBECHS phlyara.



N3mepenne K111 HaKITOHHOM TIIIOCKOCTH.
M3yuyenue 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TemyioBble IBJIeHUSA

OCHOBHBIE MOJIOKEHUS MOJEKYISPHO-KMHETHUECKOW TEOPHHM CTPOEHUS BEILECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJl. ONBIThI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KNHETUYECKON TEOPUH.

Mopenn  TBEPHOro, JKHJIKOTO W Ta3000pa3HOTO  COCTOSSHUM  BEIIECTBA.
Kpucrannuueckue u amopgnsie Tena. OObsICHEHHE CBOWCTB ra30B, KHUIKOCTEH U TBEPABIX
TE€JI HA OCHOBE IOJOXECHUU MOJEKYISIPHO-KMHETHUECKON Teopur. (CMadnBaHUE H
KalWUIIpHBIC ABJICHUA. TEINIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMKEHHS YacTHULL.
Buytpennss sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEW »HEpPrHM: TeIulonepenadya u
COBEpILIEHHE padoThl. Bubl Temonepenayn: TEMIOMPOBOIHOCTh, KOHBEKIIUS, U3TyYEHHUE.

KonunuecTBo TemnoTsl. Y aenpHas TEIUIOEMKOCTh BelecTBa. TemnooOMeH U TEIIoBOe
paBHOBecHe. YpaBHEHHME TeruioBoro OanaHca. [lnaBnenwme u  OoTBepaeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJeibHas Temora miaBieHus. [lapooOpazoBanue u
koHaeHcarus. Mcnapenue. Kunenue. Y aenpHas Temiaora napooOpa3oBaHus. 3aBUCHUMOCTD
TEMIIEpaTypbl KUMIEHUS OT aTMOCHEPHOTO JABICHUS.

BnaxunocTts Bo3ayxa.
OHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUSL.

[Tpununer padotel TemioBbix asurateneit KIIJ TemioBoro asuratens. TemniaoBbie
JBUTATEIIN U 3aUTa OKPYKAIOLIEH CPELBI.
3aKOH COXPaHEHHUsI U ITPEBPALLCHHS SHEPTHH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habmronenune 6poyHoBckoro asmwkenus. Hadmonenue nuddys3un.
Habmronenue siBjeHni CMaunBaHUs U KaWJUIAPHBIX siBJeHUH. HaOmoaeane TermoBoro
paciMpeHust Tel.
N3meHeHne  nmaBjieHUsT rasa MNOpU HU3MEHEHWH O00BbEMa W HarpeBaHUU WM
OXJIAKICHUH.
[TpaBuna usmepenus temieparypsl. Busbl Terionepenayu.
OxnaxaeHue Py COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHun paboThl BHEIIHUMU cujiaMu.CpaBHEHHUE TEIIOEMKOCTEN
Pa3IMYHBIX BEIIECTB.
Habmronenne KkuneHus.
Hab6nronenue mocTossHCTBa TEMIIEPATyPhI TIPH TUIABJICHUU.



Mopenu TeIIOBBIX ABUTATEIIEH.

Jlabopamophvie pabomul u onvimol
OnbITBl IO OOHAPYKEHUIO TEUCTBHSI CHII MOJIEKYJIIPHOTO NPUTSHKEHHS. ONIBITHI TIO
BBIPAIIMBAHHIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIKOCTEH M TBEPABIX
Tell.

OrnpeneneHue AaBiIeHUs BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka ruUMOTE3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHIKOCTHB
TEPMOMETPUUECKOI TPyOKe OT TeMIIEepaTyphl.

HabGnronenue n3aMeHeHusl BHyTPEHHEW SHEPTUU Tea B Pe3yJibTaTe TeIIonepeaunu
PabOThI BHEIITHUX CHIL.

HccnenoBanue sBieHHs TEIIOOOMEHA IMPU CMENIMBAHUU XOJIOJHON U ropsiueit
BOJIBI.

OnpeneneHue KOJNMYECTBA TEIUIOTHI, IMOJYYEHHOrO BOJONM MpH TEMIooOMeHec
HarpeThiM METaJUIMYECKUM IIUIHHIPOM.
Omnpenenenue yIeapHOM TEIIIOEMKOCTH BelecTBa. McciieroBanue npouecca ucrapeHusl.
Ornpenenenne OTHOCUTENIBHON BIIAXKHOCTH BO3ayxXa.OnpeeneHne yAenbHON TEMIOTh
TJIaBJICHUS JIbJIA.

Pa3zpnes 7. DiekTpuvecKkre H MATHUTHBIE SIBJICHUSI

Onektpu3anmss Ten. J[Ba poaa 2JIEKTpUYECKHX 3apsaoB. B3aumopaencTBhe
3apspKEeHHBIX Teql. 3akoH KyroHa (3aBUCMMOCTh CHITbI B3aUMOJICHCTBUS 3apSPKEHHBIX TEI0T
BEJIMUUHBI 3aPsIIOB U PACCTOSIHUSL MEXK]TY T€JIaMM ).

Onektpuueckoe mnoje. Hampsok€HHOCTh — 3nekTpuueckoro  moiid.  [IpuHumn
CYTIEPIIO3UIINU JIEKTPUUIECKUX MOJIeH (Ha KaYeCTBEHHOM ypOBHE).

Hocuremn 5>ieKTpudecKHX 3apsaoB. OJEMEHTAPHBIA  DJIEKTPUYECKHM  3apsm.
Crpoenne aroma. IIpOBOOHHMKM M JUANEKTPUKH. 3aKOH COXPAHECHMS DIIEKTPUYECKOTO
3apsiia.

DJIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHMS DJEKTPUUECKOTO TOKa. MCTOUHUKH
MOCTOSIHHOTO ~ TOKa. JIeHCTBHS  AIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKUI TOK B JKUJIKOCTSIX U ra3ax.

OnekTtpuueckas 1enb. Cuna Toka. DJeKkTpuueckoe HampsbkeHne. ConpoTHBIEHUE
MPOBOJIHUKA. YIEJIbHOE CONMPOTHUBIICHUE BellecTBA. 3akoH OMa sl ydacTka IIEMH.
[TocnenoBarenbHOE U NApAUICIIbHOE COEIMHEHUE TPOBOIHUKOB.

PaGota u MOUTHOCTH 3MEeKTpUYEcKOro Toka. 3akoH [xoyms—Jlenna. DnekTpuueckue
IIENH ¥ TOTPEOUTENH ICKTPUIECKOI 2Hepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTostHHBIE MarHUThl. B3anmMoaeNCTBUE MTOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe noJjie 3eMJIM U €ro 3Ha4eHue ISl )KU3HU Ha 3emie. OnsiT Dpcerena.



MarauTHoOe MoJIe JJIEKTPUYECKOTrO TOKa. [IpUMEHEHHE >SJIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBU€ MAarHUTHOI'O IOJISI Ha MPOBOJHHUK C TOKOM. ODJIEKTPOJBHUTaTEIb MOCTOSHHOTO
ToKa. Vcronb3oBaHUE DJIEKTPOJBUTATEECH B TEXHUYECKUX  YCTPOMCTBAX U HaA
TPaHCIOPTE.

OnbiTel ®apanes. SBaeHHE HIEKTPOMArHUTHOM uHAYKUMHU. IlpaBuno Jlenua.
Onexrporenepatop. CrocoObl MOMYyYCHHSI JICKTPUUCSCKOW dHEPTUU. DIICKTPOCTAHITUN Ha
BO300HOBJISIEMBIX UCTOUYHHUKAX SHEPTHUHU.

Jlemoncmpayuu

DJIeKTpHU3aLus Te.

JIBa poma 3MEKTPUYECKUX 3aAPSA0OB U B3aUMOJICVCTBUE 3apsKCHHBIX TeEJ. Y CTPOUCTBO H
JNEUCTBUE JIEKTPOCKOTA.

DJIeKTpocTaTU4YecKas MHIYKIUSL.

3aKOH COXpaHEHUS JEKTPUUYECKUX 3aps10B. I [pOBOTHUKY U AUAIECKTPUKH.
MoaenupoBaHHU€E CUJIOBBIX JIMHUW 3JICKTPUYECKOTO TOJIsA. ICTOYHMKM MOCTOSIHHOTO TOKA.
JIeliCTBUS IEKTPUUECKOTO TOKA. DICKTPUUECKUN TOK B KUJIKOCTH."a30BbIN paszpsijl.
N3mepenne CHitbl TOKa aMIIEpMETPOM.

N3Mepenne  SIIEKTPUUYECKOrO  HAIpsDKEHUS  BOJBTMETpOM. Peoctat © MarasuH
COITPOTHUBIICHUMU.

BzanMoaencTBre MOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTHA Pa3ACJICHHUSI TMOJIOCOB MarHuTta. MoJenupoBaHue
MarHUTHBIX I10JIeH MMOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.

JlelicTBUE MarHWTHOI'O MOJISI Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb IMOCTOSHHOTO
TOKA.

Uccnenosanue saBiaeHUs 31EKTPOMAarHuTHOM MHAYKUUK. OnibITel Dapajes.

3aBUCUMOCTh HAIPaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJOBHH €ro BO3HUKHOBCHWMSI.
DIIEKTPOreHEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvlmol

OnbITel MO HAOTIONEHUIO JJICKTPHU3AIMUA TN HWHAYKIHEH W TPH COMPUKOCHOBEHHH.

UccnenoBanue nedcTBUs SIEKTPUISCKOTO TOJIS HA TPOBOAHUKA U AudJeKTpuku. COopka

Y TIPOBEpKa pabOTHI AIEKTPUUECKOMN TN TOCTOSTHHOTO TOKA.

H3mepenne u peryaIupoBaHie CHIbI TOKA. MI3MepeHue u perympoBaHre HanpsDKCHHSL.
HccnenoBanre  3aBUCMMOCTH  CWJIBI  TOKa, HIIYIIETO yepe3  pe3ucTop,

OT CONPOTHUBIICHUS PE3UCTOPA U HATPSDKEHUS HA PE3UCTOPE.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh  JJICKTPUYECKOTO COMPOTUBIICHUS
MIPOBOAHUKA OT €ro JIMHBI, IUIOIAX TONEPEYHOTO CEYEHUS U MaTepHaa.

[IpoBepka npaBuiia CIOKEHUS HAMPSIKEHUH TPU MOCIEI0BATEILHOM COEIMHEHUN
IBYX PE3UCTOPOB.
ITpoBepka npaBuia sl CUIIbI TOKA MPU NApaIeIbHOM COSIMHEHUH PE3UCTOPOB.
Onpenenenue padOThHI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
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OnpeneneHne  MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEISEMOHM Ha  PE3UCTOPE.
Uccnenoanue 3aBUCUMOCTH  CHJIBI TOKa, MAYIIETO 4epe3  JaMIIOYKY,
OT HaNpPsKEHUS HA HEW.
Onpenenenne KIIJ[ HarpeBarensa. HMcciaegoBaHue MarHUTHOTO — B3aWMOJICHCTBUS
MOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TMOJSl TMOCTOSIHHBIX MArHUTOB MpPU UX OOBEAUHEHUH W
pa3ieIICHUHN.
UccnenoBanne neicTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPENKY.

OneITBl, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI B3aUMOJACHCTBUS KaTYIIKHC
TOKOM M MarHuTa OT CHJIbI TOKA U HAPABJIECHUS TOKA B KaTYIIIKE.
N3ydenne nelcTBUS MAarHUTHOTO MOJII Ha MPOBOAHUK € TOKOM. KoHCTpyHmpoBaHue wu
U3y4eHue pabOoThl AIEKTPOJBUTATEINS.
N3mepenune K11/ anekTpoaBUrateibHOW yCTaHOBKHU.

OnBITHl 110 UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKLIMH: HCCIIEIOBAaHUE
M3MEHEHMM 3HAYCHMS U HAIIPABICHUs UHIAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUS

Mexannueckoe — nBwkeHue.  MarepuanbHas — Touka.  Cumcrema  OTCYETA.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBM)KEHMS. PaBHOMEPHOE NPSIMOJIMHEWHOE JIBU)KCHHUE.
HepaBromepHoe npsiMoinHEHOE aBHKeHUE. CpeaHsas 1 MTHOBEHHAs] CKOPOCTh TeJla MPH
HEPAaBHOMEPHOM JIBUKECHHUH.
Yckopenue. PaBHoyckopeHHOE mpsiMoninHelHOe JBkeHne. CBoOOAHOE TajicHUE.
Omnbitel ["anunes.
PaBHOMepHOE nBMKEHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JIuHeiHas u yrioBas cKOpocTH. LleHTpocTpeMUTENIbHOE YCKOPEHUE.
ITepseiit 3akoH Herorona. Bropor 3axkoH Herorona. Tperuir 3axkoH Hprotoha.
[IpyHIMD Cyneprno3uuu CUJl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHUSI CKOJIbKEHUS, CUIaTPEHUS
IIOKOs1, IPyTHE BUIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEeHHE CBOOOJHOIO IMaJICHUsl.
JIBmxenne ruraHetr BOKpyr CosHma. IlepBas kocmmueckas ckopoctb. HeBecomocts u
MEPErpy3KH.

11



PaBHOBecue MarepuanbHOM TOUYKU. AOCONMIOTHO TBEPOE Teno. PaBHOBecue TBEPIOTO
TeJa C 3aKPEINIEHHON OChIO BpamieHuss. MomMeHT cuiibl. LIeHTp TsxecTw.

Nmvnynec Tena. M3mMeHeHwe wummynbca. MMIynbec CHIIBI. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE IBUKEHHE.

Mexanudeckass pabota U MOUIHOCTb. PaboTa Cui TSAXKECTH, YNPYroCTH, TPEHUS.
Cas3b sHepruu u padoThl. [loTeHIMaNbHAs SHEPTUs Teja, MOAHATOr0 HaJl OBEPXHOCTHIO
3emud. [loreHnmanpHas sHeprus cxarou npyxkuHbl. Kunernueckas sneprus. Teopemao
KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

Jlemoncmpayuu

HaGnrogenne MexaHn4eCcKoro JBHKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.
CpaBHeHME MyTEW U TPACKTOPUNA ABUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO

pPa3HbBIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOT O ABMXKeHus. MccnenoBanne

MPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHS.

Hab6nronenue nBr>xkeHus Tea o OKpy>KHOCTH.

Habmonenue MEXaHWYECKUX SBJICHHUM, MPOUCXONAIIUX B CHCTEME OTCU&Ta
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHHM OTHOCHUTEIBHO KaOWHETa
bu3uKH.

3aBHCHUMOCTh YCKOPEHHUS T€JIa OT MAcCChl TeJla U IEHCTBYIOIIEN Ha Hero cuiibl. Habmonenue
PaBEHCTBA CHJI ITPU B3aUMOJECHCTBUU TEI.
N3meHeHue Beca Tena py yCKOpeHHOM ABWKeHUH. [ lepenaya umiynsca npu
B3aMMOJICHCTBUU TEI.
[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJECHCTBUU TEIL.
CoxpaHeHne UMITYJIbCa IIPU HEYIPYTOM B3aUMOICCTBUH.
CoxpaHeHne uMIlysbca pu adCOMOTHO yIpyrom B3auMozeiictsuu. Habmonenue
PEAaKTUBHOTO IBUKECHUS.
CoxpaHeHre MEXaHUYEeCKOM SHEPTUH MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHne MEXaHMYECKOM DJHEPTHM IMpU JABWIKEHHHM Teja TOJA JEHCTBHEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvlmol

KoncTpynpoBanue Tpakta [isl pa3roHa W JadbHEHIIEro paBHOMEPHOTO JIBIKEHUS
IIapUKa WA TEIEKKH.

Onpenenenue cpeaHel CKOPOCTU CKOJIBKEHUS Opycka WM JIBIDKCHHS IIapUKaIio
HAKJIOHHOU IUIOCKOCTH.

Onpenenenne yCKOpEeHHs Tella TIPH PABHOYCKOPEHHOM JBIDKEHUU IO HAKJIOHHOU
TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH ITYyTH OT BPEMEHH INMPU PaBHOYCKOPECHHOM JIBH)KCHHH
0e3 HayaIbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWXCHUH O€3 HadaIbHOU
CKOPOCTH IyTH OTHOCATCS KaK Psifi HEUETHBIX YMCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanrie 3aBUCMMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbl HOPMAJIbHOTO
JaBJICHUSI.
Omnpenenenue ko3 duLMeHTa TpeHUs CKoJibkeHus. OnpeeneHue >KECTKOCTU MPY>KUHBI.
Onpenenenue  pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU TeJa
10 TOPU3OHTAIBHOM MOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTOCTH IPHU MOABEME I'py3a € HCIOIb30BAHUEM
HEMOJIBMYKHOTO U MOABUKHOTO OJIOKOB.
N3yueHne 3ak0Ha COXpPAHEHHUS IHEPTUU.

Pa3gen 9. Mexannueckue K0J1e0aHUA ¥ BOJTHBI

KonebarenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUW: NEepUof,
4acToTa, aMILIUTyna. MareMaTu4ecKuil U IPYKUHHBINA MasTHUKU. [IpeBpalienne 3Hepruu
pU KOJI€OATETbHOM JIBUKCHUH.

3aryxawomue kojeOaHusa. BwiHykIeHHbIe Konebanus. Pe3zonanc. MexaHuueckue
BoiHBL. CBOKCTBAa MEXaHWYECKHUX BOJH. [IpomonpHble M momepeuyHble BOJHBL JlIMHA
BOJIHBI M CKOPOCTb €€ paclIpOCTpPaHEHMs. MeEXaHWYEeCKHE BOJHBI B TBEPAOM TeEIE,
CEMCMHMYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa TOHA. OtpaxeHue 3Byka. HMHPpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu

Habmronenune konebanuit T€ MO ISHCTBUEM CHIIBI TSXKECTH U CHUJIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaGnroneHnue BoIHYKIEHHBIX KOJeOaHui U pe3oHaHca. PacnipocTpaneHne mpoI0JIbHbIX U
MONEepPEYHBIX BOJIH (Ha Mojienn ). HabmoneHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI1 pE30HAHC.

Jlabopamophvie pabomul u onvimol
OmnpeneneHre 4acTOThI M IIEpHoIa KoJieOaHUH MaTeMaTHIECKOTro MasiTHUKa. OnpenencHue
94acTOTHI U TIeproJia KoieOaHuH MPyKUHHOTO MasTHHKa VcciiejoBaHne 3aBHCHUMOCTH
neproja KojeOaHWH MOJABEHICHHOIO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccrnenmoBaHre  3aBHCHMOCTH TepHOJa KOJICOAHWUH MPYKWHHOTO MasTHHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCUMOCTH MEePHO/Ia KOJIeOaHUH T'py3a, MOABEIICHHOTO K HUTH,OT
Macchl Ipy3a.

OnbBITEI, JEMOHCTPUPYIONIME 3aBHCHMOCTh TIEpHUOJa KOJCOAHWU MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH TPY>KHHEI.
N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Pa3nen 10. DiiekTpoMarauTHoe noJjie ¥ 3JIeKTPOMarHUTHbIE BOJTHBI
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DNeKTpOMarHuTHOE ToJIe. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJIH. LlIkana  3JNEKTpOMAarHUTHBIX BOJH. lcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOH CBSI3U.
DnexTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMAarHUTHHIX BOJIH.BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamophvie pabomsi u onvimol
N3yuyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIBHOTO TeseoHa.

Pazgen 11. CBeToBbIE sIBJIEHUSA

JlyueBass mogmens cBerta. Mcrounuku cBera. IIpsAMosMHENHOE pacnpoCTpaHEHHUE
ceeta. 3atMenusi Connua u Jlynel. Otpaxkenue cBera. I[lmockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3aKOH IpesioMiieHus1 cBeTa. [loaHOe BHYTpEHHEE OTpaKeHHE
cBeTa. Mcnosb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

JIunza. Xon myuedt B ynmH3e. OnTuyeckas cucrema (oToammapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cuctemMa. banm3opykocTs U JanbHO30PKOCTb.

Pasnoxxenue Oenoro ceera B crekrp. OmnbiTel HetoToHa. COXKEHHE CIEKTPabHBIX
1BeToB. Jlucnepcus cera.

Jlemoncmpayuu

[IpsamonuHeliHOe pactipocTpaHeHue cBeTa. OTpakeHUe CBETA.

[Tonyuenne n300pa>keHMl B MIIOCKOM, BOTHYTOM U BBITYKJIOM 3epkanax.[Ipenomienue
CBETA.

Onrtuueckuii CBETOBO/I.

Xox mydeii B coOuparorieit 1nnze. X0/ Jiydeil B pacCEeuBaroIIei JTMH3E.

[Tomyyenue n300paxeHut C MOMOIIBIO JIMH3.

[Tpuniun neiictBus GoroanmnapaTa, MUKpPOCKOIIA U TeJieckorna.Moienb riiasa.
Paznoxenue 06enoro cBeTa B CIIEKTP.

[Tomyyenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH YIUIa OTPaXKEHHsI CBETOBOTO JIyda OT yrija najcHus. M3yuenue
XapaKTePUCTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.

HccenoBaHue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT YTIJIa TIaJICHUSHA
IPaHUIE «BO3yX—CTEKIION.
[Tomy4yenune n3o0paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Onpenenenue (GOKYCHOTO PacCTOSIHUS M ONTHYECKOM cuibl coOuparoiei JuH3bI. ONbIThI
T0 pa3JI0KEHHIO OEJIOro CBeTa B CHEKTP.

OmnbIThl IO BOCHPHUATHIO L[BETA MPEAMETOB MPU UX HAOJIOJEHUU Yepe3 LIBETOBbIC
(GUIBTPBI.

Pa3jnen 12. KBaHTOBBIE SAIBJIEHUSI
Omnsbitel Pezepdopna u mnmaHetapHass Mmonenb aromMa. Mogenbs artoma bopa.
Hcnyckanue u norionieHue ceeta atoMoM. KBaHThI. JIMHEHYaThIE CTIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usinydeHus. CTpOCHHE aTOMHOTO sapa.
Hyknonnas mozaens aromHoro sigpa. M3oromel. PangnoaktuBHble npeBpamienus. [lepruon
ITOJTypacIiaia aTOMHBIX SAED.

SAnepHble peakuyuy. 3aKOHBI COXPAHEHHSI 3apsAIOBOTO U MAacCOBOI'O YHMCEN. DHEPIHs
CBA3M aTOMHBIX sjaep. CBsA3bp Macchl M JHEpruu. Peakuyu cuHTE3a W ACICHHS SAEP.
Uctounuku sHeprun ConHLA U 3BE3.

Snepnas sHepreTuka. /[efcTBrsA pairOaKTUBHBIX U3JIyYE€HUN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu

CriexTpbl U3ny4yeHus 1 norjomeHus. CneKTpsl pa3InyHbIX Ia30B.

CnekTp BojoOpo/a.

HabGnronenue tpekoB B kaMepe Bunbcona. Pabora cuéTunka HOHU3UPYIOIINX U3ITyUYEHHM.
Peructpatius u3iayyeHus TpUpOIHbIX MUHEPATIOB U MTPOIYKTOB.

JlabopamopHwvie pabomul u onvimol
Ha6nronenue CruioniHpiX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY MyTH(IIO
dotorpadusim).

H3mepenune paanoakTUBHOTO (poHa.
IHoBTOpHUTEIBLHO-00001AO NI MOYJIb

[ToBTOpUTENHEHO-0000MAIOINKA  MOYJb TpEAHA3HAYEH JUIsl CUCTEMATHU3alUh |
000O0IIEHHS MPEMETHOTO COJCPKAHUS U OMNbITa JEATENbHOCTH, MPHUOOPETEHHOTO MPHU
W3y4eHUW BCEro Kypca (u3uMku, a Takxke JJIs TOJATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY dK3aMeHy M0 (hu3uKe Uit 00yJaronuxcsi, BEIOPABIIUX 3TOT y4eOHBIN
npeaMer.

[Ipy wu3ydeHMM JaHHOTO MOMYJS PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS BHUIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBACTCS JOCTHKEHHE TMPEAMETHBIX U
MeTaIpeIMETHBIX TUTAaHUPYEMBIX PE3yNbTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOEHNE HAYYHBIX METOJ/IOB MCCIICIOBAHUS SIBICHHM
MPUPOJILI M TEXHUKH, OBJIAICHUE YMEHUSMU OOBSICHATh (PU3NUYECKUE SIBICHUS,

15



OPUMEHSS TOJYYEHHbIE 3HAHWs, pelarh 3aJayd, B TOM YHUCJIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJIBHBIE.

[IpuHIMTTHAIBHO AESATEIBHOCTHBIM XapaKTep AAHHOIO pas/iesia Peaanu3yeTcsa 3a CUET
TOTO, YTO OOYYAOIINECS BRIMOTHSIOT 3a/IaHMsI, B KOTOPBIX MM TIPE/IIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHMI pacro3HaBaTb U HAYYHO OOBACHATH (PU3UUYECKHE
SABJIEHUS B OKPYXAIOIIEH IPUPOJIE U NTOBCETHEBHOM KU3HMU;

HCII0JIb30BaTh HAy4YHbIE METObI UCCIEAOBaHUS (PU3NUYECKUX SIBICHUN, B TOM YHUCJIE
JUISL IPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HambOOJee BaXHBIX JOCTIKCHUH COBPEMEHHBIX
TEXHOJIOTUWA, HampuMep, MPAKTHYECKOTO HWCIOJIb30BAHHUS PA3JIMYHBIX HCTOYHUKOB
SHEPTUM HA OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB YHEPTHUMU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenue (pu3MKu Ha ypOBHE OCHOBHOIO OOLIEro 00pa3oBaHUsl HAMNpPAaBIICEHO HA
JOCTUKEHHE JIMYHOCTHBIX, METalmpeIMETHbIX M MPEAMETHbIX 00pa3oBaTeNbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe n3ydeHuss QpuU3NKM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3zoBaHUSY
oOyuatorerocs 0yayT chopMUpOBaHbI CAEAYIONIUE JIMYHOCTHBIC PE3YIbTAThI B YACTH:

1)  nmaTpPUOTHYECKOT0 BOCITUTAHMSA:
IIPOSIBJIECHUE MHTEpECa K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(U3UYECKON HAYKH;
LIEHHOCTHOE OTHOLIEHUE K TOCTUKEHUSAM POCCUMCKUX YUEHBIX-(PUZHKOB,;

2)  IpakAaHCKOIr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHHWU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUUYECKUM MPUMEHEHUEM JOCTH)XEHUN (PU3UKH;
OCO3HAaHHME BaXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JICSITEIIBHOCTH YYEHOTO;

3)  3ICTETHYECKOr0o BOCIHHUTAHUS:
BOCIIPUATHUC OCTCTHUUCCKUX KadYCCTB q)HSquCKOfI HAayKu: eé rapMOHHUYHOTI'O
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4)  UNEeHHOCTH HAYYHOT'O MO3HAHMSA:
OCO3HAHHWE ULEHHOCTH (PU3MYECKON HayKh KaK MOIIHOIO WHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOIMH, BAKHEUILIEW COCTABIAIOIEH KYJIbTYPHI;
pa3BUTHE HAy4YHOM  JIOOO3HATENBHOCTH, HWHTEpeca K  HCCIEIOBATEIbCKOM
NEATEIIbHOCTH;

5)  <¢opMupoBaHUS KYJbTYPbI 310POBbs 1 YMOLIHOHAJIBLHOI0 0J1aronoIyYnsi:
OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
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MHUpE, BaXXHOCTH TMPaBWJI OE30MacHOTO TOBEACHHMS Ha TPAHCIOPTE, HA JOpOrax, C
AIEKTPUUYECKUM U TEITIOBBIM 00OPYA0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa PEQIIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKoro K€ IpaBa y APyroro 4ejaoBeKa;

6)  TpPyaoOBOro BOCHUTAHMS:

aKTUBHOE y4YacTHE€ B pEHICHUM MPaKTHUYEeCKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM OpraHu3allid, TOpoAa, Kpass) TEXHOJIOTUYECKOM U COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMNUX B TOM YKCIE U (U3HUECKUX 3HAHHM;

MHTEpPEC K MPAKTHUECKOMY MU3yUEHUIO Mpodeccuid, CBA3aHHBIX C (PUIUKOM;
7)  3KOJOTrHYecKOTro BOCIUTAHMA:

OpUEHTAIlUsl Ha NMPUMEHEHHE (DU3NYECKUX 3HAHWU JUIs pelieHus 3aj1ad B o0JiacTu
OKpY’Karolel cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OILIEHKH MX BO3MOXHBIX MOCJIECICTBUN
JUISL OKPY>KAIOIIEN CPebI;

OCO3HaHME TJI00AIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM U TyTeH UX pelleHus;

8) amanTanMu K H3MEHSIOIHMCS YCJIOBHSIM COIMAILHOI H MPHPOIHOM CpeabI:

NOTPEOHOCTh BO B3aMMOJICWCTBUM TMpPU BBINOJIHEHWU MCCIEAOBAHUNH M IPOEKTOB
(¢u3nyeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;
MOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 MPaKTUYECKYI0 JeATEIbHOCTD;
NOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM Yucie (hOPMYyIUPOBATh UJIEH,
MOHSTHUS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SBJICHUSAX;

OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;
IUIAHUPOBAaHUE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUU;
CTpEMJICHHE aHAJIU3UPOBATh U BBIABISATH B3aUMOCBS3H MPUPOJIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUII;

OLICHKA CBOMX JCHCTBUU C YYETOM BIIMSHMS HA OKPYKAIOIIYIO CpPEAy, BO3ZMOMXHBIX
rJ100aJbHBIX MOCIIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTre OocBOeHHs mporpaMMbl 1O (HU3UKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi y oOyuatomierocst OyayT chopMupoBaHBI METapeaIMETHBIC PE3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC NEHCTBUS, KOMMYHHUKATHBHbIE
YHUBEPCAJIbHBIE YUCOHBIE JICHCTBUS, PETYIISITUBHBIC YHUBEPCAIbHBICYYCOHbBIC ICHCTBUS.

ITo3HaBaTebHbIE YHUBEpPCAJbHbIE YUeOHbIEe HeilCTBHUSA

ba3oBble JJornueckue aeiiCcTBUSA:

BBISIBJISIT M XapaKTepHU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM OOBEKTOB  (SBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUA, OCHOBAHUS

JU1s1 00OOIIEHUS Y CPAaBHEHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHUBOPECYHUA B paCCMAaTPHUBACMBIX (baKTaX, JaHHBIX 1
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HaOJIOICHUX, OTHOCSIIMXCS K (PU3NUECKUM SBIICHUSM;

BBISIBJISITh IPUYMHHO-CIICCTBEHHBIE CBS3M IPU HU3YYEHUM (PU3NYECKUX SIBICHUN U
MIPOLIECCOB, JEJIaThb BBIBOABI C HCIOJb30BAHUEM JCAYKTHBHBIX M HHJIYKTHUBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (PU3MUECKUX BEIUYMH;

CaMOCTOSITENIFHO ~BBIOMpaTh CIOCOO pemieHus y4yeOHOW (QU3MYecKoi 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHMsS], BBIOOp Hambosee MOAXOASIIEIO ¢ YIETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejabcKue 1eiiCTBUA.
HCMOJIb30BaTh BOMPOCHI KAK UCCIIENOBATEIbCKAN HHCTPYMEHT MMO3HAHUS, IPOBOAUTE IO
CaMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OINBIT, HECIOXKHBIN
(bU3MYECKUil IKCIIEPUMEHT, HEOOJIbIIIOE HCCIe0BaHUE (PU3HUECKOTO SBJICHUS; OLICHUBATh HA

MIPUMEHUMOCTb U IOCTOBEPHOCTHh MH(POPMAILIHIO, TOTYUYCHHYIO B XOJIe
HCCJICIOBAHUS WJIA SKCIIEPUMEHTA;

caMOCTOSITeIbHO  (popMynupoBaTh OO0OOIIEHWS] ¥ BBIBOJALI IO pe3yJbTaTam
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BuUTUE (U3UYECKUX IPOIIECCOB, a
TaKXe BBIJIBUTATh MPEJIIOI0KEHUS 00 MX Pa3BUTUM B HOBBIX YCJIOBHUSX W KOHTEKCTaX.

Pab6ora ¢ unopmanueii:

OPUMEHATH Ppa3IUYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl TMPHU IOWCKE U
orOope MHGOPMAIMM WM AAHHBIX C YYETOM NPEAJIOKEHHOW Y4YeOHOU (u3HUecKon
3a/lauu;

aHaJIM3UPOBaTh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX
BUJIOB U (DOpPM MpeACTaBICHUS;

CaMOCTOATENILHO BBHIOUPATh ONTHUMAIBHYIO (HOpMY TpencTaBiieHus WHOOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOKHBIMH CXEMaMH, IuarpaMMamMi, HWHON
rpaduKoil 1 ©X KOMOWHAIIUSIMH.

KoMmyHukaTUBHBIC YHUBEpPCAJbHbIC YUeOHbIe MeiiCTBUMA:

B XO7le OOCYXJeHHus y4eOHOro MaTrepualia, pe3yJbTaTOB Ja0OpaTOPHBIX pPaboT u
MPOEKTOB 3a7laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl U BBICKA3bIBaTh UCH,
HAIICJICHHBIC Ha pellieHue 3a7aui U ToepKaHue 01arokenaTeIbHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXACHHUS C CYXKICHUSIMU JAPYTUX YYaCTHHUKOB JHAJOra,
OOHapyXUBaTh Pa3IUINE U CXOACTBO TO3UIIHIA,

BBIP@)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOMMYHO TPEACTABIATh  PE3YyJbTaThl  BBHIMOJHEHHOTO  (U3MYECKOTO  OIBITA
(3KCIepUMEHTa, UCCIEIOBAHUS, POEKTA).

NOHUMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHONW U MHIUBUAYATbHOU pabOTHI
IPU PEIICHUN KOHKPETHOU (DHU3HUECKOi MpoOIEMBI;

OPUHUMATh LEIM COBMECTHOW JESTEIbHOCTH, OPTraHU30BBIBATH JEHCTBUSA IO €€
JOCTHKEHHIO: PacHpeeNaTh poJid, OOCYXIaTh IMPOLIECCHl U Pe3ysbTaThl COBMECTHOM
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paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOZCH;

BBITIOJHATH CBOIO YacTh paOOThI, JOCTUTas KaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMHU WICHAMHU KOMAaH/IbI;

OLIEHMBATh KAueCTBO CBOET0 BKJIaJa B OOWMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTENIEHO C(OPMYIMPOBAHHBIM YYaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeryjisiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBHS
Camoopranusanus:

BBISIBJISITH MPOOJEMBI B KHU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TpPeOYyIOMUX JIs
pelnieHus (PU3NUECKUX 3HaHUI;

OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXOAAX NPUHATHS PELICHUW (MHIWBHIYalIbHOE,
MPUHATUE PELICHU B TPYIIE, IPUHATUE PEIICHUN TPYIIION);

CaMOCTOSITENIBHO COCTaBIISITh QJITOPUTM pelIeHHUs (PU3MUECKOM 3aJaud WM IJIaHa
UCCIIEIOBaHUsI € YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHMI;

JieaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJVICKT:
JABaTh AICKBATHYIO OLICHKY CUTyallMy U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NPUUYUHBI JOCTHKEHUS (HEOOCTHIKEHHUS) PE3YJIbTATOB JEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTUBBI B ICSITEIIBHOCTD (B TOM YKCIIE B XOJ1 BHIMOJHEHUS PU3UUECKOTO
MCCJICIOBAHMSI WJIA MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIIUXCS CUTYAIIH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh Ce€0sl Ha MECTO JPYroro 4ejoBeKa B XOJE clopa WM JMCKYCCHM Ha
HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOrO.

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHud (U3UYECKUX 3a7ad  WIIU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYToro.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 0OYHAIOIITUXCSI YMEHUI:

WCIIOJI30BaTh TOHATHSA: (PU3NYECKHE ¢ XUMHUYECKHE SIBJICHUS, HaOIIOCHHE,
OKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, €AWHUIBI (HU3UYECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperaTHple COCTOSIHUS BellecTBa (TBEpIOE, XKUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBWOKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, PSIMOJIMHEWHOE), TPaCKTOPHS,
paBHOJEHCTBYOIIAss cwi, aedopmanus (ynpyras, TUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuuath sBueHUS (quddy3us, TEMIOBOE BMIKEHHE YacTHI[ BEIIECTBa,
PaBHOMEPHOE JBWKCHHE, HEPABHOMEPHOE NBIKCHHE, WHEPIHS, B3aUMOJCHCTBUE Tel,
paBHOBeCHE TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpaIllCHHs, Tiepeqada JdaBIICHUs
TBEPABIMU TEJIaMH, JKUIKOCTSIMH M Ta3aMHu, arMoc(epHOe AaBlieHWE, IUIaBaHUE Tell,
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MIPEBPAILCHUS] MEXaHUYECKOW PHEPrUuu) MO ONMUCAHMI0 UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBJICHHUE;

pacno3HaBaTh MPOSIBICHUE U3YyUYCHHBIX (DU3NYECKUX SIBJICHHUI B OKPY’KAIOIIEM MHUpE,
B TOM uyucie (U3MYECKUEe SBICHHS B  TPUPOJE: MPUMEPHI  JIBIDKEHUS C
Pa3IMYHBIMUCKOPOCTSIMU B KMBOW M HEXKHUBOW MpUPOJIE, NCUCTBUE CHJIbI TPEHHUS B
OpUPOJEC U TEXHUKE, BIUSAHHE aTMOCHEPHOTO JABJICHUS Ha KUBOW OpPraHM3M, IJIABAHHE
pBIO, pbIYary B TeJie YeJOBEKa, MPU ITOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECCKUX SBIICHHM;

ONMKCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (PU3MYECKHE SBJICHUS, MCIOJIb3YS
¢dbu3nUecKue BENMYUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTH,
CpedHsisi CKOPOCTb, CHJIa YHPYrOCTH, CHJIa TSXKECTH, BEC TEJa, CHJIa TPEHUS, JABIICHHE
(TBEpmoro Temna, SKUJIKOCTH, Tasa), BBITAJIKMBAIOIIAs CHJIA, MEXaHW4Yeckas padoTa,
MOITHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOO (UIIMEHT MOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCcKass M TOTCHIMAJIbHAsI DHEPrus), MPU ONUCAHWU TPABWIBHO TPAKTOBATh
(bU3MYECKUl CMBICIT MCIOJIb3YEMBIX BEJIIMUUH, UX 0003HAYEHUS U €IUHUILI (PU3UIECKUX
BEJINYUH, HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SIBICHUS M TIPOIECCHI, HCIOJIb3YS
mpaBuja CIOXKEHUs Cui (BIOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, MpaBuwiIoO paBHOBECHs pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON SHEPTUHU, NPU STOM J1aBaTh CIOBECHYIO (HOPMYIMPOBKY3aKOHA
Y 3aIIUChIBATh €70 MAaTEMaTUYECKOE BBIPAXKEHNUE;

OOBSICHATH (PU3UYECKHUE SIBJIICHUS, TPOILIECChl M CBOMCTBA T, B TOM 4YHUCIE WUB
KOHTEKCTE CUTyaluu MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYMHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHWEe H3 1-2 JOTWYECKHX MIAroBC
omopoil Ha 1—2 W3YYEHHBIX CBOMCTBA (PU3MUYECKHX SBICHUM, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THple 3aaun B 1-2 nelCTBHS, WCIOJB3YS 3aKOHBI W (OPMYIIHI,
CBsI3BIBAIONUE (DU3UYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/laudl 3aluChIBAThH
KpaTKOE€ YCJIOBUE, TMOJCTaBIATh (U3NYECKUE BEIMYMHBI B (POPMYJIbI U TMPOBOIUTH
pacy€Thl, HAXOAUTH CIPABOYHBIC JJAHHBIC, HEOOXOAUMBIE /Ui pElIeHUs 3ajay, OlICHUBATh
PEATUCTHYHOCTH TTOJIy9eHHON (PH3NYECKON BETUYHHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIMTh MPU MOMOIM (PUIUIECKUX
METOJIOB, B OIKMCAaHUU HCCJICIOBAHUS BBIJCISATH MPOBEPSIEMOE MPEATNOJIOKEHUE
(TumoTesy), pa3nIuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT, HAXOIUTh ONTHOKH B
X0/JI€ OIbITA, JAeaTh BEIBOJBI 110 €r0 pe3ysibTaTaM;

MPOBOJIUTH OIMBITHI MO0 HAOTIOAEHUIO0 (U3MUECKUX SIBJICHUN WM (PU3NUECKHUX

CBOMCTB Te: (OPMYIUPOBATH MPOBEPSIEMbIE MPEINOJIOKEHUS, COOMpaTh YCTaHOBKYH3

MPEI0KEHHOTO0 000PYyI0BaHMUSI, 3aITUCHIBATH X0/ ONbITAa U (POPMYJIUPOBATH BHIBOIBI;

BBITIOJTHATH MPSIMbIC U3MEPEHHS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00BbEMA, CHUITBI

U TeMIEpaTyphbl C HMCIOJIB30BAHMEM aHAJOTOBHIX W IMGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;
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MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYTOM C
WCIIOJB30BAaHUEM NPSIMBIX H3MEPEHUI (3aBUCMMOCTH MYTH PABHOMEPHO ABUKYIIETOCS
TeJla OT BPEMEHM JIBXKEHUS Tela, CUJIbl TPEHHUs CKOJIbKEHHS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEI W HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAJH
CONIPUKOCHOBEHMS TEN, CUIIbl YIPYTOCTU OT YJIJIMHEHUS MIPYKUHBI, BBITAIKUBAKOLIENH CUIIbI
0T 00bEMa MOTPYKEHHOM YacTU Tela U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH T€Ja, OT IIIyOMHBI, HA KOTOPYIO IOIPY>KEHO TEJI0, YCIOBUW IUIABAaHUS TeEJ,
yCIIOBUM paBHOBECHSl phluara W OJOKOB, y4yacTBOBAaTh B IUIAHUPOBAHUU Y4EOHOTO
HCCJICIOBaHMsI, COOMPATh YCTAHOBKY M BBITIONHITH MU3MEPEHHS, CICAYS MPEII0KEHHOMY
I1aHy, (UKCUPOBATh pE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B
BHUJIC TIPEUIOKEHHBIX Tabmui, W TrpadukoB, JAenaTh BBIBOJABI IO pe3yjbTaTaMm
HCCJIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE HM3MEpPEHUS (PU3NUECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KUJIKOCTA M TBEPAOrO Tejla, CUJa TPEHUS CKOJBXKEHMS, JaBJICHHUE BO31yXa,
BBITAJIKUBAIOIAs CHJIA, IEUCTBYIONIAs HA MOTPYKEHHOE B KUAKOCThH TeNO, KO PUIMeHT
MOJIE3HOT0 JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIJIOKECHHON WHCTPYKLIMH: TPHU
BBITIOJIHEHUH HM3MEPEHUN CcOoOMpaTh OJKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOU BEJIMYMHBI;

cOONIOJIaTh TMpaBUjia TEXHUKUM OE€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JACHUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JTMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblyar, MOJBUXHBIN U
HETOABUKHBIN OJI0K, HAKJIOHHAS TUIOCKOCTB;

XapaKkTepUu30BaTh MPUHIUIBLI JIEUCTBUS M3YYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha HX onucaHus (B TOM 4YHCIE: MOJUIUIHUKUA, YCTPOMCTBO
BOJIONPOBO/IA, THUAPABIMYECKANA TIPECC, MAHOMETpP, BBICOTOMEpP, IOPLIHEBOM HACOC,
apeoMeTp), HUCIOJb3ysl 3HAHUS O CBOMCTBaxX (DU3WUYECKUX SBJICHUH M HEOOXOJIUMBIC
(hu3rnyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMH(POPMALUIO O TpPUMEpPax) MPAKTUUECKOro
WCIOJB30BaHUs (U3UYECKUX 3HAHUM B TOBCEIHEBHOM JKU3HM JUIsi OOecredYeHUs
0e3omacHOCTH TIpH  OOpallleHHd C NpudopaMu W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHsI 37JOPOBbS U COOIIOACHUS HOPM SKOJOTHYECKOTO TIOBEJACHUS B OKPY KaIOIIEH
cpene;

OCYIIECTBJIATh OTOOP HMCTOYHWMKOB HHpopmanuu B HHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIONIMXCSA 3HAHUW M MYTEM CPABHEHUS
Pa3TUYHBIX MCTOYHUKOB BBIIETSATH WH(MOpPMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEUHBOM
WU MOXET OBITh HEAOCTOBEPHOMT;

HCIIOJI30BaTh MPHU BBHIMOJHEHUH YUY€OHBIX 3alaHUN HAYyUHO-TIOMYJISPHYIOJIUTEPATYpPy
(M3UYECKOTO CoMmepKaHusl, CIIPAaBOYHBIE MaTepHUaibl, peCypchl ceTu HTepHET, BIaJeTh
npruéMamMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHus MHPOPMALIUU U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOIIEHHUs HA OCHOBE 2—3
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UCTOYHUKOB HMH(pOpManuM (PU3HUECKOTO COAEpXNaHHUs, B TOM YHUCIE NMyOIMYHO JeNaTh
KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB WJIM Y4€OHBIX HCCIEAOBAHUN, TIPU ATOM
IPaMOTHO UCIOJIb30BaTh U3yUEHHBIN MOHATUITHBIN anmnapat Kypca (pU3HKH, COITPOBOXKIAThH
BBICTYIUJICHUE NPE3EHTALIAEH;

[P BBIMIOJIHEHUH YYE€OHBIX IPOEKTOB U UCCIEAOBAHUI pacnperesaTh 00s3aHHOCTH B
rpynne B COOTBETCTBUM C IMOCTABJICHHBIMU 33Jla4aMU, CIEAUTh 32 BBIIOJHEHUEM IlIaHa
NEUCTBUM, aJEKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JEITEIBHOCTh TPYIIIbI,
BBICTPaNBaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 Kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE

JOJKHBI OTpa)kaTh COPMUPOBAHHOCTh Y O0YUaIOIIUXCS YMEHUM:
HCIIOJIB30BaTh MTOHATHS: Macca U pa3MePbI MOJIEKYJ, TETUNIOBOE JABHKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAILIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBI U HEHACBIIIEHHBIN Nap, BIAXXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrusi, TEIIOBOW JIBUTATENb, JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsifl, SJIEKTPUUECKOE
T0JIE, TPOBOJHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T0JIE;
pasnuyarth sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIJIonepeaaya, TEII0BOe
paBHOBECHE, CMA4YMBAHME, KANWULAPHBIC SBJICHUs, WCHApeHUE, KOHICHCALMS,
IIJIABJICHHUE, KpUCTAJUIA3ALUS (oTBEpAEBaHUE), KUIIEHHUE, TEIUIoNepeIada
(TemI0npPOBOHOCTh, KOHBEKIIMS, U3ITyUYEHHUE), AIEKTPU3aLUs Tell, B3aUMOACHCTBUE
3apsiiOB, AEUCTBHS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOJCHCTBHE
MarHuTOB, JAEHCTBUE MATHUTHOTO TOJS HAa MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAas
MHAYKIUS) [0 ONHMCAaHUI0 HUX XapaKTEepHbIX CBOMCTB KW HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBICHUN B OKPY’KAIOLIEM MHpE,
B TOM uyHcie (U3NYECKUe SBJICHUS B MPUPOJE: IMOBEPXHOCTHOE HATSHKEHHE U
KalWUISIpHbIE SBJIEHUS B IMPUPOJE, KpPUCTAUIBl B Ipupoae, usiydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHHWE pOCHI, TymMaHa, HHEs, CHera,
AJIEKTPUYECKHUE SIBICHUS B aTMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJsie 3eMiid, Apeid MmoyitocoB, pojb MarHUTHOTO TOJISL AJIs JKU3HU Ha 3emJie, MOJIspHOe
CUSHME, TpH OTOM TEpPEeBOAUTHh MPAKTHUECKYIO 3a7adyy B Yy4eOHYIO, BBIIEISATh
CYILECTBEHHbIC CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;

ONMKCHIBATh M3YyYEHHbIE CBOMCTBA Te€A M (PU3MYECKHE SBJICHUS, MCIOJb3YS
¢u3nUecKkue BeIMYUHBI (Temmeparypa, BHYTPEHHSSI HHEpPrus, KOJWYECTBO TEIUIOTHI,
yAENbHAsA TEIIOEMKOCTh BEIIECTBA, yAEJIbHAS TEIUIOTA IUIABJIEHUS, YIEJIbHAas TEIUIOTa
napooOpa3oBaHusi, ynAelbHas TEIJIOTa CrOpPAaHMs TOIUIMBA, KOA(DPPHUIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOW MAIIWHbBI, OTHOCUTENbHAA BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsil, CUJla TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, CONMPOTHUBIIEHUE MPOBOJIHMKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pabOTa W MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU OMUCAHUU
NpaBUWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HMCHOJIb3YEMbIX BEJIMYMH, O0O3HAYEHUS U
eAUHUIBI  (U3MYECKUX BEJIWYMH, HaxoIuTh (HOPMYJIbl, CBS3BIBAIOLIUME JIAHHYIO
(U3MYECKYI0 BENMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaUKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEJIMYUH;
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XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUECKHUE SIBJICHUS U MPOLECCHI, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHHUsSI BEIIeCTBa,
OPUHIUI CYNEPHO3UIMHU MoJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsija,
3akoH Oma st yuyacTka 1enu, 3akoH Jxoyms—JIeHma, 3akOH COXpaHEHHUs JHEPIHH,
IpU 3TOM J1aBaTh CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aMKCHIBATH €T0 MATEMATHUYECKOE
BBIpAKEHHE;

OOBSACHATHh (DPU3UYECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh MPUUMHHO- CIICJICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX IIAroB C OMOpOd Ha 1—2 M3yuyeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUHN, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuy€THble 3amaud B 2—3 JEHCTBUS, HCIOJB3YyS 3aKOHBI M (HOPMYIIBI,
CBsI3bIBatOIME (PM3NYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3ajaud 3alKChIBaTh
KpaTKO€ YCJIOBHE, BBISBIISTH HEIOCTATOK JAHHBIX JIJISl PELICHUS 3a7au, BEIOUPATh 3aKOHBI
u (GopMmynbl, HeoOXoAMMBbIE i €€ pelleHUs, MPOBOJUTh pPAacu€Thl U CPaBHUBATH
MOJTy4YeHHOE 3HaUeHNEe (PU3NIECKON BEIMYMHBI C M3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MTPOOJIEMBI, KOTOPbIE MOXHO PEIINTh NPHU TOMOIIU (U3UIECKUX
METOJIOB, UCIIONIb3Yysl ONMUCAHUE UCCIIEI0BAHUS, BBIICISTH IPOBEPSEMOE MPEATIONO0KEHHE,
OILICHMBATD MPABIIIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHUS,AETaTh BBIBOIBL;

IPOBOJUTD OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN WU (PU3NUYECKUX CBOMCTB
Ten (KamwUIsipHbIE SIBJICHUS, 3aBHCHUMOCTbh JaBJEHHUS BO3AyXa OT €ro oo0béma,
TEeMIIEPaTypbl, CKOPOCTH TpoIlecca OCTHIBAHWS W HATPEBAHMs MPH HM3IYYCHUU OT I[BETa
u3Nnyyarouiel  (morjomaronieii)  MOBEPXHOCTH, CKOPOCTh ~ HCHApEHUss  BOABI OT
TEMIEPATypbl JKUAKOCTH U IJIOM@AAM €€ TOBEPXHOCTH, DIEKTpU3alus Tel H
B3aMMOJICICTBUE AIIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBHE MOCTOSHHBIX MarHHUTOB,
BU3YalIM3alisl MArHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB, JEHCTBUSI MarHUTHOTO TOJIS Ha
NPOBOAHMK C TOKOM, CBOMCTBa JJIGKTPOMAarHuWTa, CBOWCTBA DIIEKTPOJBUTATEIS
MOCTOSITHHOTO ~ TOKa):  (OpMYyJTUpOBaTh MPOBEPSEMbIE MPEAIONIOKEHUSI, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHMs, OMUCHIBATh X0/ OMbITa U (POPMYJIUPOBATH
BEIBO/IBI;

BBITNIOJIHATH MPsIMble U3MEPEHUS TEMIEepaTypbl, OTHOCUTEILHONW BIAKHOCTH BO3/yXa,
CHJIBI TOKa, HAMNPSOHKCHHs] C WCIHOJb30BAaHWEM AaHAJIOTOBBIX TMPUOOPOB U JATYUKOB
(Gu3NUeCKUX BEJWYMH, CpPaBHUBATh pE3YyJbTaTbl HU3MEPEHHM ¢ y4€TOM 3aJaHHOMN
a0COIIOTHOM TIOTPENTHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYTOM C
HCIIOJIb30BaHUEM TIPSIMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHUSI TPOBOJHUKAOT €TI0
JUIMHBI, TJIOMAAW TIONEPEYHOTO0 CEUEHUS M YISNbHOTO COMPOTHBIICHUS BEIIECTBA
MPOBOJHMKA, CUJIBI TOKA, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSOKEHUS Ha MPOBOJHUKE,
WCCIICIOBAaHNE TIOCTECNIOBATEIPHOTO W MapajjIeIbHOTO COCIWHEHWH TPOBOJHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMPaTh YCTAHOBKY W BBINOJIHATH MU3MEPEHUS, CIeays
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NpeJIOKEHHOMY IUIaHy, (DUKCHUPOBATh PE3yibTaThl MOJYyYEHHOW 3aBHCHMOCTH B BUJIE
TabJInL ¥ TpauKOB, A€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (U3MYECKUX BETUYMH (yAelbHas TeIIOEMKOCTD
BEIIECTBA, CONPOTUBICHUE IMPOBOJHUKA, pabOTa M MOIIHOCTH 3JIEKTPUUECKOTO TOKA):
IUIAaHUPOBAaTh ~ U3MEPEHMs, coOUpaTb HKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CJIEays
NpeI0KEHHON UHCTPYKIMU, U BBIYUCIIATh 3HAUCHUE BEJINUHHBI;

coOMIoIaTh IMpaBWila TEXHUKH O€30MacHOCTH Ipu padbore ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIMUIBI JCUCTBUS HU3YYECHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha KX ONUCaHus (B TOM 4YHUCIE: CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, NapoBasi TypOUHA, aMIEPMETP, BOIBTMETP, CUETUMK IJIEKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE NPUOOPBI, HarpeBaTeibHbIE AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMArHUT, OAJIEKTPOJIBUraTeNlb MOCTOSIHHOTO
TOKa), MWCIOJb3ysd 3HAaHUS O CBOMCTBAX (U3NYECKUX SIBICHUH U HEO0OXOJUMBbIE
¢uznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTU4YHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, IMCHUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHErO CrOpaHus, 3JEKTPOCKON, pPEOCTar), COCTABISTH
CXEMbl 3JIEKTPUYECKUX LENel C MOCIeAOBATEIbHBIM W TapajieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LETEH;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TNpPHUMEpPax) MPAKTUYECKOro
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUU B TMOBCEJHEBHOM JKU3HM i1 OOECHeHYeHUs
0e30macHOCTH Npy OOpAILLEHUH ¢ PUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS
3JI0POBbsI U COOJIOICHUSI HOPM 3KOJIOTHUECKOTO TIOBEJCHHS B OKPY KaIOIIEeH CpeIe;

OCYUIECTBJISITh NOMCK WH(popManuu ¢uznueckoro coaep:xxanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAaHUM H TYTEM CPAaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB
BBIICTISATE MHGOpPMAIMIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh  IPU  BBIMNOJHEHUMM YYEOHBIX 33JaHUN  HAYYHO-TOMYJSPHYIO
auTepatypy (U3MYECKOro Colep:KaHUs, CIPaBOYHBIE MaTepuaibl, pPECYpChl CETH
WNurtepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBanus HHGoOpMaIuu
U3 OHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHHUs, 00001as
uH(OpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COAEpKaHUSA, B TOM YHCIIE
MyOJIMYHO MPEACTABIIATh PE3YNbTATHl MPOEKTHON WIIM MCCIIEIOBATEIBCKON JIEATETbHOCTH,
IpU 5TOM TPAMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUUHBIA ammapar Kypca (QU3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IpU BBIMOJHEHUU YYEOHBIX NPOEKTOB U HCCIEAOBAHMN (PU3MYECKHX MPOLIECCOB
pacnpenenarb OOS3aHHOCTH B TIPYIIE B COOTBETCTBUU C IIOCTABJIEHHBIMM 33Ja4aMH,
CJIEIUTH 32 BBIIOJIHEHUEM IIJIaHA JEHCTBUM U KOPPEKTUPOBATh €r0, aIeKBaTHO OLIEHUBATh
COOCTBEHHBIM BKJaJ B JAEITEIBHOCTb TPYIIbl, BBICTpaUBaTb KOMMYHHUKATHUBHOE
B3aUMOJENCTBUE, IPOSBIIASA TOTOBHOCTh pa3peniaTh KOH(IUKTHL.
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K koHmy oOyueHuss B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHSTHUS: CHUCTEMa OTcu€ra, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAaHMYECKOTO JBIKEHMs, nedopmanus (ymnpyras, IUJIacTUYEcKas),
TpEHUE, IIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TSHKECTH,
a0COJIOTHO TBEPJOE TENIO, LEHTP TSHKECTH TBEPAOIrO Tella, paBHOBECHE, MEXaHWYECKUE
KOJIcOaHWS W BOJIHBI, 3BYK, HH(GPA3BYK M YIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI, IITKAjIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
NOTJIONIEHUs, alb(a-, 6eTa- ¥ raMMa-U3Iy4eHUs], U30TOIbI, siIepHAast SHEPTeTHUKA,;

pasinuath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHXKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABM)XKEHHE, CBOOOJHOE TaJCHHUE TeJl, PAaBHOMEPHOE
JBIKEHUE 110 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEAaKTUBHOE JIB)KEHUE, KOJIEOATeIbHOE
JBIDKEHUE (3aTyXalollue W BBIHY)XJICHHBIC KOJeOaHUs), pe30HAHC, BOJHOBOE JBUKEHUE,
OTPAKEHUE 3BYKa, MIPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAXKEHUE U TIPEIIOMIIEHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jioKEHUE OEJIOro CBETaB CIEKTP M CIIOXKEHUE
CIIEKTPAJIbHBIX  ILIBETOB, JUCIEPCHUSI  CBETA, €CTECTBEHHAas  pPaJUOAKTUBHOCTb,
BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa H3IY4YCHHUs) IO OMNHCAHUIO HMX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIICHNE U3YYCHHBIX (PU3MUECKUX SIBJICHUM B OKpY>KaroIieM Mupe(B
TOM yucie (U3UYECKHe SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIMBBI, JBUKEHUE ILJIAHET
ConHEeYHO! CHUCTEMBbI, PEAKTUBHOE ABUKEHUE >KUBBIX OPTraHW3MOB, BOCHPHITHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPACEHUE, CEUCMUYECKHE BOJHBI, I[yHaAaMH, 3XO0, IBETa Te,
ONTHUYECKHE  SIBJIGHMS B  MPUPOJAE,  OHOJIOTMYECKOE  JIEUCTBHE  BUIUMOTO,
yIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO U3JIYYCHUH, €CTECTBEHHBIA PaIMOAKTUBHBIN (HOH,
KOCMUYECKHUE JIy4H, paJdOaKTUBHOE U3JIyYEeHHWE MPUPOJIHBIX MHUHEPAJIOB, JCHCTBUE
paIMOAKTUBHBIX H3JIYYEHMM Ha OpraHu3M 4YejoBeKa), MpU OTOM I[E€PEBOJUTH
MPaKTUYECKYI0 3a/lady B Yy4eOHYIO, BBIJIETSTh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYeCcKuX ABJICHUI;

OMKCHIBATh M3yUYCHHBIE CBOWCTBA Tel W (PU3NUYECKHE SBJICHUS, WCIOJIb3YS
(¢u3uyeckrue BEJIUYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBIDKCHUH, YCKOPEHHE, TepeMelleHue, IMyTh, YIJIOBas CKOPOCTh, CUja TpPEHUS, CUja
YOPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO TAJCHUS, BEC Telia, UMITYJIhC TeJa,
UMIYJIbC CHWJIbI, MEXaHM4YeCKas padoTa W MOIIHOCTb, MOTCHIMAJbHAS DHEPTUs Tela,
MOJHSATOrO HAJl TOBEPXHOCTHIO 3€MJIM, IMOTEHIMAIbHAS DSHEPrUsl CKATOW MPY>KUHBI,
KHHETHYECKasi DHEePrus, MOJTHAs MEXaHW4YeCKasl dHEPTUs, MEPHOJ] U 4acToTa KojeOaHwUid,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHa, CKOPOCTh CBETa, IIOKa3aTelb
MPEJIOMJICHUSI CPEbl), TPU OMHCAHUM TMPABUIBLHO TPAKTOBATh (DHU3UYECKUN CMBICT
UCIIOJIb3yEeMbIX BEIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GOpMyTBI, CBSI3BIBAIONINE MAHHYIO (PU3HUECKYIO BEIUYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
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XapaKTEePU30BaTh CBOMCTBA TeJl, (PM3UUECKUE SIBIICHUS U MPOIIECCHI, UCTIOIb3YS 3aKOH
COXpaHCHUSI DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTCHHS, IPHHIIMI CYNEPIO3UIUN CHII,
IPUHITUI OTHOCUTEIbHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHUS WMITYJbCa,
3aKOHBI OTPAXKEHUS M TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO
9qUCeN MPHU SACPHBIX pEaKIUAX, IMPH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKMCBIBATh €TI0 MAaTEMATHICCKOC BBIPAKCHUE;

OOBSCHATh (DU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTYaIlMH MPaKTHUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABJIATh MPUYUHHO- CJICJACTBCHHBIC
CBSI3U, CTPOHMTH OOBSICHCHHEC M3 2—3 JIOTMYECKUX IIAaroB C OMOpOH Ha 2—3 M3yYEHHBIX
CBOMCTBA (DU3UYCCKUX SABICHUH, GPU3HMUCCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7aud (OmUparolmuyecs Ha CUCTeMy H3 2-3 YypaBHEHHN),
UCIIONIb3Ysl 3aKOHBI U (POpPMYIIbI, CBSI3bIBAIONIME (PU3NYECKHE BEIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3aJadd 3allCHIBATh KPATKOE YCIIOBHE, BBHISBISATH HEIOCTAIOIINC WA
M30bITOYHBIC JIaHHBIC, BHIOMpATh 3aKOHBI W (HOPMYJIBI, HEOOXOAMUMBIE [JISi pPEIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HA4YCHHS (DU3UUECKOM
BEITNIMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPHU IMOMOIIHM (PU3UIECKUX
METO/IOB, HCIIOJIb3Ys OMHCAHUE HCCIIEOBAHUS, BBIACIATH MPOBEPSEMOE MPEIOI0KEHHE,
OLICHUBATh TMPABUWJIBHOCTH TMOPSAKAa TMPOBEACHUS HCCIEIOBAHUA, J€JaTh BBIBOJIBI,
UHTEPIPETUPOBATH PE3YJIHTATH HAOIIOCHHH U OIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUHA WIIH (PU3HUESCKUX CBOWCTB
Ten (M3ydeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHHsI SHEPIHH, 3aBUCUMOCTH
nepuojia KojaebaHuil Mpy>KMHHOTO MAasTHUKAa OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYABl MajblX KOJCOAaHWHA, MPSMOJMHEHHOE PacIpOCTPAHCHHE
CBETa, pa3joKeHHEe OENOoro CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paKCHHS B TUIOCKOM
3epKaje M CBOHCTB M300paXCHHS TIpeaAMETa B CcOOHMparolied JMH3e, HaOMI0JCHUE
CIUTOITHBIX M JIMHEWYATBhIX CIEKTPOB HM3IYUYCHUS): CAaMOCTOATEIHLHO COOMPATh YCTAHOBKY
13 M30BITOYHOTO Habopa 0O0OpYJOBaHUS, OMHUCHIBATH XOJI OMBITA M €ro Pe3yJIbTaThl,
(GhOopMyIUPOBAThH BHIBOIBI;

MIPOBOJIUTH TPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH, ONpEACss CpeaHee
3HAUYCHHUE U3MepseMol BeanMuuHbl ((POKyCHOE paccTosHue COoOuparolieil JUH3bI),
000CHOBBIBaThH BHIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIHHOTO MTPUO0PA);

MIPOBOJIUTH MCCIICIOBAHNUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HMCIIOJIb30BAaHHEM
MPSMBIX U3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHOW CKOPOCTH, MEPHOJa KOoJeOaHW MaTeMaTUYeCKOTO MAasTHUKA OT JJIUHBI
HUTH, 3aBUCUMOCTH yIJla OTPAKCHUS CBETa OT YIJIa MAJCHUS W yrja MPeJOMIICHUS OT
yriia MajeHus): TJIAHUPOBATh HCCJIEAOBAHHUE, CAMOCTOATEIHLHO COOMpAaTh YCTaHOBKY,
(UKCUPOBATh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIC
TabnuI ¥ rpaduKoB, JejIaTh BRIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHUS;
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MPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BETUYUH (CPEIHSS CKOPOCTh W
YCKOpEHHE Tella MPU PAaBHOYCKOPEHHOM JIBMXKCHHH, YCKOPEHHE CBOOOJTHOTO MajCHMS,
KECTKOCTh TPYKHUHBI, KOIDPUIMEHT TpEeHUsI CKONBKEHHs, MEXaHudyeckas pabora u
MOIIIHOCTbh, YACTOTA W MEPUOA KOJIeOaHWH MAaTEeMaTHYECKOTO M MPYXUHHOTO MAasTHUKOB,
ONTHUYECKAs CHJIa COOMpAIOIIEH JIMH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS,
coOupaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY M  BBITMIOJNHATH HM3MEPEHUS, CICAys
MPEVIOKCHHOW WHCTPYKITMH, BBIUMCIATH 3HAUYCHWE BEIWYMHBI W aHAIM3UPOBATH
MOJIYYEHHBIE PE3YJIbTATHI C YUYETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHU;

coONI0OJaTh TMpaBujla TEXHUKUM O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pas3nudaTh OCHOBHBIC TMPHU3HAKA H3YYCHHBIX (DU3UUICCKUX MOJCIICH: MaTepHaIbHAS
TOYKa, aOCOJIIOTHO TBEPAOE TEIO, TOUYECUHBIM HCTOYHUK CBETa, Jyd, TOHKas JIMH3Q,
MJIaHETapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIMIBI JACHCTBUS U3YYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPON HAa UX OMHUCAHUS (B TOM YHUCJE: CIHUIOMETP, JATUUKHU IMOJOKEHUS,
PACCTOSIHUSI M YCKOPEHUS, paKeTa, dXOJIOT, OYKH, IMEPUCKOI, (OTOAIMTapaT, ONTHICCKHAC
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHUSO
CBOMCTBax (PU3NYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI M CXEMATHYHBIE PUCYHKH U3YUCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX ~ MPUOOPOB U TEXHOJOTHYECKUX  TMPOIECCOB MPU  PEIICHUU
y4eOHO-TIPAKTHYCCKUX 3a/1ad, ONTHYECKHE CXEMBbI [JI TOCTPOSHUsS W300paKeHUM B
TIJIOCKOM 3€pKajie U coOuparoien JINH3E;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHQPOPMALUIO O TPHUMEpPax) MPAKTUUYECKOro
WCITOJIB30BaHUs (PU3NYECKUX 3HAHWUH B TIOBCEIHEBHOW JKWM3HM JUIA OOCCIICUCHUS
0e3omacHOCTH TIpH  OOpallleHHd C NpubopaMu W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHCHHMS 37J0OPOBbS U COONIOJCHUSI HOPM DKOJOTHUYECKOTO MOBEACHHUS B OKPYKAFOIICH
cpene;

OCYHIIECTBJIATh TMOUCK uWHMOpMaruu Qusnyeckoro cojaepxxkanuss B HHTepHeTe,
CaMOCTOSATEIIbHO (OPMYJUPYS TIOMCKOBBIM 3allpoc, HAXOAWTh TYTH OIPEACICHUS
JIOCTOBEPHOCTH  TOJYyYeHHONW WHGOPMAIMK HAa OCHOBE WMEIONUXCS 3HAHUUA U
JIOTIOJTHUTEJIBHBIX HCTOYHUKOB;

WCITOJIB30BaTh TPU  BBIMOJHEHWHM  YYEOHBIX  3aJaHUN  HAyYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOTO CoJepKaHHs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WHuTepHeT, BIaaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HHGOPMAITUH
13 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE HH(POPMAITUH
U3 HECKOJIBKUX WMCTOYHUKOB (PU3NYECKOTO COACPKAHUS, IyOJUYHO TPEIACTABIISITH
pE3yNbTaThl TPOSKTHOW WIIM HWCCJIEIOBATEIbCKON JEATEIBHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TMOHSATUHHBIM anmapar u3ydaemoro paszaena (U3UKA U
COMPOBOX/IATh BBICTYIUICHUE IMIPE3CHTALUEe C Y4Y4ETOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecmle odpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
11 Tb Ha ypokax ¢usuku. PuU3MKa - HAyKa O 5 bubnuorexa [JOK
' MIPUPOJIE. https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3HHECKHE BEIIHHHI 2 1 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
1.3 EctecTBeHHOHAY4YHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pasnean 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BelleCTBA
bu6nmoreka [JOK
2.1 CTpoeHue BeilecTsa . https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubanorexa LIOK
' https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmorexa [IOK
31 Mexarmeckoe asukenne 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Mrepus, macca, n10THOCTS 4 1 https://m.edsoo0.ru/7f416194
33 Cuna. Buner cuit. Koumponavnas paboma 3a 14 5 5 bubnmoreka [JOK
' 1 nony2ooue https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

a1 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBnenue xuaKocTn S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso0.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexa [JOK
51 PaGota u mommoCTs 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexaHH3MEI S 1 https://m.edso0.ru/7f416194
53 Mexannyeckas sHeprus. Mmozcosas 4 5 1 bubnnorexka [HOK
' KOHMPpObHAs paboma https://m.edso0o.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 12
8 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.}Ile)Ie HpﬁaKaneCKne 0GPa30BATEBHBIE
padoTbI padoThbI pecypeb
Paszgea 1. TensioBble siBJIeHUs
. bubmuorexa [JOK
1.1 Crpoenue u CBOMCTBA BELIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 Ternoseie nponeccer 21 2 S https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
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Pazpea 2.

3.11eKTpmlecm1e N MAarHuTHbIC ABJICHUA

21 DJIeKTpHUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. N bubmuoreka [JOK
2.2 [ToCTOSIHHBIN STEKTPUUECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuThbie sBeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DJICKTPOMATHHTHAS HHYKIHA 4 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 14.5
9 KUVIACC
KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ —— Beero KOﬁHTpOJIbHI)le HpﬁaKTI/I‘IBCKI/Ie 06pa3oBaATETbHbIC
padoThI padoThI pecypesI
Pa3znen 1. Mexanuyeckue siBJICHUS
[ToBTOpEHNE OCHOBHBIX MOHATHH,
11 M3Yy4eHHBIX B Kypce ¢pusuku § knacca. Th Ha 10 1 1 bubnmnorexa [JOK
' ypokax gu3uku. MexaHnndeckoe JBUKECHHUE U https://m.edsoo.ru/7f41a4a6
CIOCOOBI €TO OTHCAHUS
IT : 7
1.2 Z-)KIZ:?'I(JPIOE:I: s ﬂiii?“ﬁqzﬁ PO 20 1 3 bubmorexa [IOK
' yaram P ' https://m.edsoo.ru/7f41a4a6
BzaumoperictBue Ten
[Ipodopuentuposanue: Ponb Gusuku B
13 OCBOCHHH KocMoca(mpodeccusi- 10 3 bubnmnoreka [JOK
' KOHCTPYKTOP, KOCMOHABT). 3aKOHBI https://m.edsoo.ru/7f41a4a6
COXpaHEHUS
Hroro no pazmeny 40
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Pa3gen 2. Mexann4ueckue K0J1e0aHUA U BOJIHEI

bu6mmoreka [IOK
2.1 Mexanieckue koneOanms ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 Mexauuueckue BOTHEL 3ByK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3zgea 3. DjieKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHbBI

31 DIEKTPOMAarHuTHOE MOJIE U 6 bubnnorexa [HOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ AIBJIEHUSA
41 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
I1 : 5
12 roretvonampockoma. T 6 Bu6miorera LIOK
' p ’ https://m.edsoo.ru/7f41a4a6
ONTUYECKUE TPUOOPHI
bu6mmoreka [JOK
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea 5. KBaHnToBbI€e sIBJICHUA
5.1 Hcnyckanue u norjioneHne CBeTa arToMOM 4 bubmorexa LOK
' https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 Crpoenue aTomnoro Anpa 6 https://m.edsoo.ru/7f41a4a6
IT 1y i
53 aGona Banakoscxoft AOC. Scpmse. : Bubmnorexa LIOK
' p - 7ACP https://m.edsoo.ru/7f41a4a6
peakiuu
Uroro no pazgeny 17
Paspnen 6. [loBTOpHTE1bHO-00001IAK01IIMIT MOAYJIb
6.1 [ToBTOpeHmEe 1 0000IIEHNE COMEPKAHUS 9 bu6mmoreka [IOK

Kypca pusuku 3a 7-9 xnacc

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny
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